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A  NEW  PROCESS  FOR  DESULPHURISING 
COAL  GAS. 

BY   J.  J.  HOOD,    B.SC,    ASSOC.    K.SM.,    AND    A.  aOUDON 
SAL-ilMON,    ASSOC.    R.S.M.,    F.I.C. 

The  pmification  of  coal  gas  has  always  been 
regarded  from  two  points  of  view,  as  a  necessity 
and  as  a  difficulty.  The  former  consideration  has 
concerned  the  general  public,  and  has  been  duly 
attended  to  by  the  Legislatiu'e  ;  the  latter  has  for 
years  constituted  tlie  l)ugbear  of  gas  companies,  and 
has  often  involved  them  in  costly  and  for  the  most 
part  abortive  experiments.  Purilication,  from  the 
consumers"  point  of  view,  has  signitied  the  removal 
of  those  compounds  which  prejudice  the  illuminat- 
ing power  of  the  gas,  and  those  which,  during  its 
combustion,   produce  acid  vapours  which  are  alike 


injnrions  to  health  and  to  property.  But,  although 
Parliament  has  laid  down  certain  permissilile  limits 
of  impurities  witliin  which  the  gas  companies  are 
compelled  to  work,  it  has  not  ventured  to  demand 
their  total  removal,  Ijecause  to  ilo  so  would  have 
been  to  insist  upon  that  which  has  not  hitherto  been 
found  possible  of  attainment.  Even  as  at  present 
carried  out,  gas  imrification  is  a  matter  of  gi'eat 
expense  and  trouble,  and  hence  it  cannot  be  wondered 
at  that  so  many  attemjjts  have  been  made  to  cheajjen 
and  improve  the  processes  now  almost  universally 
employed. 

Apart  from  the  condensed  tan-y  products,  which 
are  eliminated  with  comparative   facility,  the  chief 
impurities  with  which  the  gas  maker  has  to  deal  are 
carbonic  acid,  sulphuretted  hydrogen,  carbon  bisul- 
phide,   and   a   series   of   complicated   sulphur   oom- 
Ijouucis,  the  composition  of  wliich  has  not  yet  been 
accurately  determined.     CarVionie  acid  is  troublesome 
in  two  ways :  it  diminishes  the  illuminating  power 
of  the  gas,  and,  on  account  of  its  strong  affinity  for 
lime,  it  displaces  the  sulphur  compounds  which  lime 
salts   may   have   been   induced    to  take   up   in   the 
pm-ifiers,  and  thus,   unless  removed,  it  may  sweep 
the  sulpluu-  back  again  into  the  coal  gas.     Its  extrac- 
tion generally  constitutes,  therefore,  the  tiret  stage 
in  purification,  and  is  effected  by  me;ms  of   calcic 
hydrate  spread  upon  grids  in  purifiers.    Sulphuretted 
hydrogen  is  next  dealt  with,  and  can  -without  doubt 
be  wholly  abstracted  from  coal  gas.     It  is  scarcely 
necessary  to  dwell  upon  the  many  processes  which 
have  been  devised  for  this  purpose      It  is  far  from 
our  desire  to  sj^eak  of  them  with  any  disrespect,  but 
it  must  be  conceded  that  there  is  only  one  which  has 
hitherto  been  received  with  favour  liy  the  general 
body  of   gas  managers  in  this  country.     It   is  that 
■which  involves  the  use  of  oxide  of  iron  in  tby  puri- 
fiers.   The  form  of  oxide  almost  universally  employed 
is  that  known  as  bog-iron  ore,  a  natural  product  of 
spongy   structiu'e  which   is   foimd   in   the   north   of 
Ireland.     Its   c;UTiage   to   the   various   gasworks   in 
England  naturally  constitutes  an  item  of  considerable 
expense.     It  contains  about  3.3  per   cent,  of  FeO^,. 
The  ore  is  spread  in  layers  upon  grids  in  dry  puri- 
fiers, and  the  gas  containiu.g  sulpljuretted  hydrogen 
is  passed  through  it  until,  when  examined   at   the 
outlet,  it  shows  tlie  jjresenee  of  sulphuretted  hydrogen 
to  lead   paper.      'J  he   coal  gas   is   then  diverted  to 
another  purifier,  and  the  satmated  oxide  is  thrown 
iiito   heaps  and   exposed  to   the   air.     In   this  way 
sulphiu-  is  precipitated  and  the  ore  revivified.     It  is 
then  returned  to  the  purifier  and  is  again  available 
for  the   absorption   of   sulplnu-etted   hydrogen   gas. 
This  cycle  of  operations  is  continued  again  and  again 
until  the  ore  is  saturated,  /./ .,  until  it  refuses  to  take 
up    any   more    sulphuretted    hydrogen    gas.      This 
generally  happens  after  about  twelve  revivifications, 
when  mth  favourable  conditions  it  is  found  that  the 
ore  has  taken  up  about  50  per  cent,  of  its  weight  of 
sulphur.      We   have   found   iu  carefully  -  conducted 
laboratory  experiments  that  there  is  a  small  loss  in 
the  weight  of  the  ore  during  the  progress  of  sulphur 
absoiptiou.     The  process  demands  the  attention  of 
experienced  hands,  otherwise  complications  are  likely 
to   arise  which   gi-eatly  interfere  with   its  working. 
This  is  more  especially  the  case  in  small  gasworks, 
where  the  facilities  are  not  equal  to  those  of  larger 
establishments.     On  the  whole,  however,  it  should 
be  admitted  that  the  process  has  yielded  good  results, 
and  the  public  and  the  gas  companies  owe  a  deep 
debt  of  gratitude  to  its  inventor.     But  we  contend 
that  it  is  an  expensive  process.     For  if  we  take  the 
average  cost  of  a  ton  of  the  best  ore,  delivered  iu 
Loudon  at  30s  ,  which  is  certainly  not  an  exaggerated 
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price,  ami  admit  that  after  twelve  revi^afications  it 
■n-ill  not,  iipon  the  workiuf!  scale,  take  np  move  than 
50  per  cent,  of  sulphur,  it  follows  that  two  tous  of 
ore  are  rnquiroil  to  take  up  oik^  tou  of  sulplmr.  The 
sulphur  that  is  thus  taken  up  is  practically  e<iuivalent 
to  pyrites  sulplnu-,  because  it  is  principally  used  for 
burning  to  acid.  Jloreover,  niter  the  ore  has  been 
roasted  to  di'ive  off'  the  sulphur,  it  can  never  again 
be  used  in  the  ])uritici\tion  of  coal  gas  ;  it  is  bo  much 
refuse,  I'uul  is  thrown  away.  The  saturated  material 
can,  therofcire,  only  be  regarih^l  as  )U)SS6Ssing  the 
value  of  the  sulphur  it  contains,  and  that  in  terms  of 
units  of  8\ilphur  in  pyrites.  Hence  two  tons,  which 
cost  (lOx.,  are  equal  in  value  to  one  ton  of  pyritic 
Bulpliur.  Taking  large  pieces  of  pyrites  as  lieiug 
■worth  ilil.  per  unit,  and  assuming  the  pyrites  to 
contain  -18  per  cent,  of  sidijhur,  wluch  is  not  a  low 
estimate,  the  value  of  this  ton  of  pyritic  sulphur  is 
about  ■!•;.•.■.,  so  that  there  is  a  loss  of  lin.  upon  every 
ton  of  sulphur  thus  recovered.  This  is  quite  exclu- 
sive  of  the  cost  of  labour  invohed  in  the  revivifica- 
tions. We  are  informed  that  GJ.  per  ton  would  be 
about  the  chai-ge  of  handling,  in  wliieh  ease  69.  per 
ton  has  to  be  added  for  the  twelve  revivifications 
necessary  to  produce  an  ore  containing  50  per  cent, 
of  sulphur.  This  would  bring  the  prime  cost  of  the 
two  terns  of  ore  uecessarj-  to  obtain  the  ton  of  pyritic 
sulphur  up  to  72.5.,  in  which  case  every  ton  of 
sulphur  recovered  and  subsequently  sold  or  used  for 
burning  would  involve  a  loss  to  the  gas  companies  of 
26.V.  This  of  course  would  rank  as  an  item  in  the 
cost  of  purification,  but  it  must  be  admitted  that  it 
is  by  no  means  a  small  one. 

The  carbon  bisulphide  and  other  sulplnu-  com- 
pounds are  much  more  difficult  of  extraction,  owing 
to  the  difficulty  of  efl'ecting  a  stable  union  between 
these  sulphur  bodies  and  any  known  and  available 
ciunpound.  The  method  which  is  now  adopted  is 
theoretically  interesting,  but  practically  unsatisfac- 
tory. Carbonic  acid  and  carbon  bisulphide  present 
a  great  analogy  in  their  chemical  affinities  ;  and  it 
might  be  expected  that  if  carbonic  acid  .'showed  an 
affinity  for  the  oxide  of  a  metal,  carbon  bisulphide 
would  exhibit  an  analogous  affinity  for  the  sulphide 
of  the  same  metal.  This  is  found  to  be  .almost 
generally  true  of  the  metals,  and  well-known  in- 
stances are  to  hand  in  the  case  of  soda,  potash, 
ammonia,  and  lime.  Advantage  is  taken  of  this  fact 
in  gas  purification,  lime  sulphide  being  the  com- 
pound selected  for  forming  a  combination  with  the 
carbon  bisulphide,  and  probalily  some  of  the  other 
sulphur  liodies  present  in  coal  gas.  Lime  sulphide 
has  the  advantage  of  being  easily  made,  and  sul- 
phuretted hydrogen  is  unfortunately  sufficiently 
abundant  in  gasworks  to  render  the  production 
of  the  lime  sulphide  comparatively  cheap.  But 
although  carbon  bisnliihide  possesses  the  above- 
mentioned  affinity  for  lime  sulphide,  it  is  liy  no  means 
a  strong  one.  nor  is  the  union  energetic.  Hence  the 
coal  gas  has  to  be  passed  through  a  very  large  surface 
of  the  lime  sulphide,  and  even  then  it  is  never 
possible  in  practice  to  extract  the  whole  of  the  sulphur 
compounds.  The  quantity  extracted  would  appear 
to  be  greater  in  summer  than  in  winter,  tending  to 
show  that  temperature  plays  an  important  part  in 
effecting  the  reaction. 

Without  reference  to  the  fact  that  calcic  sulphide 
does  not  extract  the  whole  of  the  sulphur  compounds 
other  than  sulphuretted  hydrogen,  its  use  in  gas- 
works is  attendeil  by  very  serious  drawbacks.  The 
sulphur  extracted  cannot  1)0  recovered  in  a  manner 
conimerci:illy  profitable.  If  it  were  roasted  the 
greater  part  of  the  sulphur  would  be  converted  into 
calcic   sulphate,  and  no  sulphur  worth  mentioning 


■would  bo  burnt  to  acid.  Therefore  no  serious 
attempt  is  now  made  by  gas  companies  to  recover 
it,  and  the  whole  of  it  is  regarded  as  refuse,  and 
constitutes  the  well-known  "  blue  billy "  of  gas- 
works. Moreover,  calcic  sulphide  when  once  it  has 
been  charged  cannot  again  be  used  in  sulphur  re- 
covery. This  "  blue  billy  "  is  a  terrible  nuisance, 
not  only  to  the  managers  of  gasworks,  but  idso  to 

I  those  who  live  in  the  vicinity  of  the  works.  When 
exposed  to  the  air  the  lime  is  attacked  by  carbonic 
acid,  and  its  greater  affinity  th.an  the  sulpliur  bodies 
prev.ailing,  carbonate  of  lime  is  formed  and  foul- 
smelling  gaseous  compoumls  are  evolved.  Some 
2oeople  claim  to  thrive  upon  these  odours,  but  the 

1  majority  object  to  them.  "Blue  billy  "  has  therefore 
to  bo  removed,  but  its  disposal  is  a  matter  of  diffi- 
culty, and  often  of  impo.ssibility.  It  is  used  for 
mannrial  p\irposes,  but  the  price  which  it  fetches  is 
nominal. 

The  nett  result  of  all  this  is  that  gas  purification 

i  leaves  miich  to  be  desii'ed.  It  involves  heavy  outlay 
■with  no  proportionate  return  in  the  form  of  results 
achieved.  With  the  exception  of  the  removal  of  the 
carbonic  acid  by  means  of  hydrated  oxide  of  lime, 
there  is  no  strong  affinity  exhibited  between  the 
compound  sought  to  be  eliminated  and  the  substance 
offered  to  it  for  its  union.  This  is  probably  due  to 
the  fact  that  the  purifying  agents,  the  bog-iron  ore 
and  the  calcic  sulphide,  are  not,  from  a  chemist's 
point  of  view,  in  a  state  of  fine  division.  It  is 
scarcely  necessary  to  insist  ujjon  the  importance  of 
this  if  it  is  desired  to  seciu'e  the  maximum  energy 
of  action  in  the  case  of  a  gas  being  broiight  into 
contact  with  a  solid  body  in  the  dry  state.  Apart 
from  this  the  arrangements  for  purification  are 
complex.  There  are  tliree  distinct  sets  of  purifiers 
employed  ;  three  distinct  compounds  placed  in  them  ; 
two  bye-]n'oducts  obtained,  one  of  which  is  useless, 
the  other  both  useless  and  objectionable,  and  after 
all  the  purificati(m  is  only  pai-tial. 

Now  if  a  substance  could  be  obtained  which  con- 
tained the  ingredients  necessary  to  the  elimination  of 
the  carbonic  acid,  the  sulphuretted  h.ydrogen,  and  the 
carbon  bisulphide  at  one  operation,  it  is  clear  that  a 
stej)  in  the  right  direction  would  be  secured.  Its 
value  woidd  be  enhanced  if  it  were  in  a  state  of 
unusually  fine  sub-division,  and  if  it  were  possessed 
of  far  greater  ailiiiity  for  some  or  all  of  the  gaseous 
snlphur  compounds  than  is  the  case  with  bog  oxide 
or  calcic  sulphide.  If,  in  addition  to  this,  it  did  not 
involve  the  erection  of  new  plant,  allowed  of  the 
utilisation  of  existing  purifiers,  did  not  affect  the 
illuminating  power  of  the  coal  gas.  could  be  Tised  in 
the  dry  state,  did  not  necessitate  the  prodiiction  of 
useless  and  obnoxious  waste,  and  was  obtainable  at  a 
price  which  allowed  of  considerable  economy  being 
effected  over  the  present  system  of  working,  it  is 
certain  that  such  a  substance  would  merit  the  careful 

I  consideration  of  those  concerned  with  the  manufac- 
ture of  coal  gas.  We  believe  that  the  compound 
which  we  are  about  to  bring  before  your  notice  is 
possessed  of  these  projierties.  We  do  not  go  so  far 
as  to  make  the  ]iositive  assertion  that  such  is  the 
ease,  because  laboratory  experiments  are  often 
doomed  to  failure  when  an  attempt  is  made  to 
translate  them  into  manufacturing  processes.  But, 
although  we  have  possibly  lieen  somewhat  premature 
in  bringing  this  sub.stance  before  ,vour  notice — and 
for  this  we  have  a  very  good  excuse — we  may  state 
that  we  have  already  tried  it  upon  the  large  scale, 
and  are  at  present  engaged  upon  a  series  of  practical 
experiments  which  will  speedily  determine  its  com- 
mercial \alue.  AVe  jnefer  not  to  publish  these 
results  until  they  are  absolutely  complete,  and  if  the 
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Kubjcct  is  of  suftioient  interest  to  the  Society  we  shail 
be  plcasetl  to  comniuniciite  tlieni  at  u  later  date. 
Meanwhile  we  may  state  that  we  have  every  reason 
to  be  satisfied  with  them,  and  to  hope  that  they  will 
fulfil  our  most  sangninc  expectations. 

In  onr  attempts  to  contribute  to  the  solution  of 
the  problem  of  gas  purification  we  have  been  guided 
by  the  importance  of  employing  a  dry  material, 
because  we  are  aware  of  the  inconveniences  attaching 
to  the  use  of  a  liipiid.  and  after  repeated  experiments 
we  have  selected  Woldon  mud  as  the  most  suitable 
eompoimd  available.  ^Ve  do  not  use  it  in  the 
ordinary  state  in  which  it  is  known  to  bleach  makers, 
because  the  amount  of  calcic  chloride  which  it 
contains  reudoi's  it  impracticable  on  accoimt  of  the 
great  deli<iucsceuce  of  the  latter  suljstance.  But  its 
removal  by  suitable  wasliing  is  not  difficult  of 
accomplishment,  and  is  indeed  ali'eady  effected  on  the 
large  scale  in  the  process  for  the  purification  of 
sulphate  of  alumina  from  iron.  In  the  ordinary 
methoil  of  washing  by  decantatiou,  we  have  in  three 
operations  been  able  to  reduce  the  calcic  chloride 
to  2  per  cent,  on  the  air-dried  mud.  It  would  be 
feasible  to  remove  it  altogether,  but  as  far  a-s  can 
now  be  judged  its  reduction  to  the  amount  specified 
woulil  l)e  ample  to  meet  practical  requirement-s  once 
the  calcic  cldoride  is  washed  out  of  the  mud.  The 
latter  may  be  dried  either  on  kilus  or  by  esposiue  to 
air  until  it  forms  a  porous  mass  which  will  crumble 
between  the  fingers,  and  which  may  remain  exposed 
to  the  atmosphere  without  any  material  detriment. 
In  this  condition  it  may  easily  be  broken  up  and 
reduced  to  a  physical  condition  very  similar  to 
that  exliibited  by  liog-iron  ore.  It  then  consists 
essentially  of  a  mixture  of  the  hydrated  oxides  cf 
lime  and  manganese.  Reganling  it  as  possessing  the 
formula  CaOMnO  (MuO)  it  is  well  known  that  the 
ratio  of  CaO  to  MnO  may  be  varied  in  the  process  of 
blowing.  0  3  of  an  equivalent  of  CaO,  and  0'7  of  an 
equivalent  of  MnO  to  one  e<piivalent  of  MnO.- 
is  a  ratio  which  is  certainly  within  the  power 
of  the  bleach  maker  to  attain.  If  a  mud  of  the 
composition  CaOMuO:  could  be  blown  it  would  be 
in  many  respects  more  suitable  for  our  puri^ose.  A 
washed  air-ilried  mud  with  which  we  have  worked 
■with  verj-  satisfactory  results  gave  the  following 
figiu'es  upon  analysis  :  — 

MiiO. 2S 

SinO y 

CaO 11 

OiCl. 3 

H,0 46 

Insoluble  m^itter 3 

mo 

It  is  scarcely  necessary  to  dilate  upon  the  chemical 
activity  developed  by  Weldon  mud  as  an  oxidising 
agent.  Two  important  facts  have  to  be  borne  in 
mind  in  connexion  with  it  in  order  to  explain  much- 
of  it.s  extraordinary  energy :  the  very  fine  state  of 
sub-division  of  its  constituent  particles  and  its 
alkalinity.  The  latter  property  may  not  be,  however, 
absolutely  necessary,  and  it  is  probable  that  the 
further  development  of  our  process  may  demand  the 
employment  at  one  stage  of  an  acid  mud. 

Manganese  oxide  has  a  strong  affinity  for  carbonic 
acid,  and  therefore  by  a  parity  of  reasoning  to  that 
applied  in  the  case  of  lime,  soda,  potash,  and 
ammonia,  manganese  sulphide  should  possess  an 
affinity  for  carbon  bisulphide,  and  we  have  jjroved 
by  experiment  that  such  is  the  case.  If  the  vapoiu- 
of  carbon  bisulphide  be  conducted  over  manganese 
sulphide  the  latter  is  absorbed,  and  for  some  time  its 
odour  is  not  recognisable. 


But  although  manganese  is  like  calcium,  inasmuch 
as  its  oxides  possess  a  strong  affinity  for  carbonic 
acid,  it  is  imlike  it  in  this,  that  manganese  oxide 
has  a  stronger  affinity  for  sulphuretted  hydrogen 
than  it  has  for  cai'bonic  acid.  Hence  it  follows  that 
if  we  expose  manganese  siUphide  to  the  action  of  the 
air,  sulphuretted  hydrogen  will  not  bo  expelled  in 
favoiu'  of  carbonic  acid  ;  and,  as  a  matter  of  fact,  it 
is  perfectly  stable  in  the  atmo.siiherc  imder  normal 
conditions.  The  energy  of  the  action  which  hyikated 
manganese  oxide  is  capable  of  exerting  upon  sul- 
phuretted hytlrogen  is  strikingly  exhibited  by  the 
following  experiment.  If  air-diied  Weldon  mud  be 
suspended  in  water  in  the  presence  of  an  acid,  and 
.sulphm-etted  hydrogen  be  added  to  the  mixture, 
it  will  be  seen  that  the  mud  immetliately  passes  into 
a  state  of  solution,  the  following  changes  taking 
place  : — The  manganese  dioxide  is  reduced  to  man- 
ganous  oxide,  which  unites  with  the  sidphmic  acid 
to  form  a  manganous  salt ;  free  sulphur  is  pre- 
cipitated, and,  in  course  of  time,  subsides,  leaving 
the  clear  and  well-known  pink  solution  of  manganese 
sidphate. 

Then  the  direct  experiment  may  be  performed  of 
passing  sulphuretted  hydrogen  through  au--diicd 
Weldon  mud  without  the  intervention  of  either  acid 
or  water.  The  energy  of  the  reaction  is  remarkable  ; 
in  fact  so  great  that,  with  a  large  volume  of  the  gas, 
so  much  heat  is  developed  as  to  render  it  almost 
impos-sible  to  retiun  the  hand  upon  the  glass  vessel  in 
which  the  operation  may  be  conducted.  The  progress 
of  the  absorption  may  be  followed  by  means  of  the 
formation  of  the  yellowish-brown  sulphide,  and  it 
will  bo  found  that  no  sulphuretted  hydrogen  will 
issue  from  the  apparatus  until  the  whole  of  the  black 
mud  has  become  gradually  converted  into  the  yel- 
lowish-brown compound.  But  its  limiting  power  of 
absoi-ption  is  then  by  no  means  reached.  If  the 
mixture  be  allowed  to  become  perfectly  cool  after 
the  pasisage  of  the  gas,  and  it  be  then  thrown  out  in 
a  heap  and  exposed  to  the  action  of  the  aii',  it  will 
again  devcloi?  heat,  free  sulphiu-  will  be  precipitated, 
and  manganese  dioxide  will  again  be  formed.  The 
mud  is  revivified,  and  is  again  available  for  the 
absorption  of  sulphiu-etted  hydrogen  gas.  This  may 
be  repeated  again  and  again  until  the  mud  refuses 
to  absorb  the  gas.  Instead  of  exposing  the  mud  to 
the  air,  it  may  be  subjected  to  a  continuous  jjrocess 
of  revivification  by  mixing  a  small  per-centage  of 
air  with  the  gas.  When  the  gas  contains  a  very 
high  per-centage  of  sulphuretted  hydrogen  (say  80 
per  cent.)  care  must  be  taken  to  prevent  firing,  but 
in  the  case  of  coal  gas  such  a  contingency  is  out  of 
the  question  because  of  the  high  specific  heat  of  its 
constituents. 

It  might  be  argued  that  the  hydrated  calcic  oxide 
was  the  efficient  agent  in  this  reaction,  or,  at  any 
rate,  that  it  took  part  in  it,  but  we  have  set  this 
question  at  rest  by  passing  a  current  of  carbonic 
acid  gas  through  the  mud  prior  to  the  passage  of  the 
sulphuretted  hydrogen.  The  energy  of  the  action 
was  in  no  way  abated. 

It  may  fiuiher  be  argued  that  the  action  is  merely 
analogous  to  that  of  bog  oxide,  and  that  our  process 
consists  in  the  substitution  of  manganese  for  iron. 
But  its  superiority  is  easily  proved.  The  energy  of 
action  in  the  case  of  bog  oxide  is  not  to  be  compared 
with  that  of  Weldon  mud  if  heat  developed  is  to  be 
regarded  as  a  reliable  index.  For  whilst  in  the 
foi-mer  case  the  containing  glass  vessel  is  barely 
warm,  in  the  latter  it  becomes  so  hot  as  to  make 
it  extremely  unpleasant  to  hold  the  hand  upon  it. 
Again,  if  equivalent  weights  of  bog-iron  ore  and 
Weldon  mud  be  exposed  in  similar  vessels  to  a 
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Biniilar  stream  of  Buli)hurette<l  hydropren,  it  will  bo  ' 
found  that  the  latter  io<iuirfs  a  nuu-li  louii^er  time  to 
become  saturated  tliiui  the  former.  But  the  best 
test  is  furnished  by  an  analysis  of  the  two  compounds 
when  treated  under  identical  conditions.  The  figures 
which  we  append  have  been  confirmed  by  indepen- 
dent analvsis.  E(iual  weights  of  the  best  bog-iron 
ore  and  of  air-dried  AVeldon  mud  were  exposed  to 
the  action  of  sulphuretted  hydrogen  until  satiu-ated. 
Thev  were  then  revi\-itied  niider  the  same  conditions 
for  "the  space  of  one  hour  each,  and  again  charged 
with  gas.  This  wascoutinueil  tor  fivr-  revivifications, 
when  the  sulphur  was  estimateil  in  each  sample. 
The  following  results  were  obtained  :  — 

One  buiutrcU  p;irts  of  oxide  of  iron  (:j5"'o  Fe^Oj)  look  n]) 

'27  parts  of  S. 
One  Ininilreil  parts  of  wclilon  mail  (2S  ^  „  MiiOa)  took  up 
i;i  parts  of  S. 

Thus,  up  to  this  stage,  the  gain  is  immensely  in 
favour  of  the  AVeldou  mud.  But  it  is  even  after 
this  stage  that  the  advantage  becomes  more  apparent. 
It  is  well  known  that  bog  oxide  materially  cbminishes 
in  its  power  of  alisorption  after  the  first  few  revivifi- 
cations, and  that  after  12  re>-iv-ificatious  it  will  not 
take  up  more  than  50  per  cent,  of  its  weight  of 
sulphur.  The  following  results  will  show  how  much 
more  can  be  taken  up  by  Weldcm  mud  alter  six 
revi-snfications  : — 

One  hundred  parts  of  Weldou  mud  revivified  for 

12  hoiu-s  took  up  : — 

S.  estimated  S.  estimated 

b.v  .Void.  by  CS^. 


1st  liaic  . 
2iid  „  . 
Srd  „  . 
4tli  „  . 
5th  „  . 
Ctli    „    . 


25  parts. 
43  „  . 
3.-!  „  . 
58  „  . 
6«  „  . 
70     „       . 


19 
37 
42 
43 
57 
CO 


The  amount  of  sulphiu-  estimated  by  acid  treat- 
ment shows  the  total  sulphur  present,  the  amount 
obtained  by  digestion  with  CS..,  the  free  sulphiu-. 
We  have  stated  that  liog  oxide  exhibits  a  slight 
diminution  in  weight  after  saturation  with  sulphu- 
retted hydrogen  and  repeated  revivifications.  The 
Weldou  mud,  on  the  other  hand,  shows  a  very 
marked  increase,  as  is  evident  from  the  following 
figures : — 

Gain  in  weight  of  Weldon  mud  after  sulphurisation : — 


1st  sulphunsati'in  . 

2nd 

3rtl 

4tl) 

6tU 


IG  '  c  !?aiu 
30  °  a    „ 
S6°'o    „ 

49  7o    ., 

.  62  •■„    „ 


It  is  evident  that  this  must  be  cleiu-ly  borne  in 
mind,  and  the  neccssan-  corrections  made,  when 
comparisons  ai"e  instituted  lietween  the  sulphtuising 
power  of  bog  oxide  and  Weldou  mud. 

With  resjiect  to  tlie  elimination  of  carbon  bisulphide 
and  other  suli.hur  compounds,  it  is  somewhat  more 
difficult  to  quote  figures  unless  they  are  derived  from 
experiments  made  upon  the  large  scale,  and  these, 
we  have  stated,  we  arc  nt)t  yet  in  a  position  to  ptiblish. 
But  we  may  Siiy  that  we  have  mjule  a  number  of  tests 
upon  enide  coal  gas,  and  have  compared  the  results 
with  those  obtained  in  working  in  the  ordinary 
manner,  and  in  every  case  there  has  been  a  I'eduction 
of  fully  25  per  cent,  in  favour  of  the  Weldou  mud. 
In  onier  to  be  certain  that  the  calcic  sidphide, 
which  might  possibly  be  formed  in  the  Weldon 
mud  in  the  absence  of  a  sufficiency  of  cjirbonic  acid 
in  the  coal  gas  to  satiu-ate  the  calcic  oxide,  was  not 
responsible  for  the  elimination  of  any  of  this  carbon 


bisulphide,   we  took  the  preliminary  precaution   of 
passing  excess  of  carbonic  acid  through  the  mud. 

It  is  evident  that  the  carbonic  acid  is  efficiently 
absorbed  by  the  liydrated  calcic  oxide  of  the  mud, 
and,  if  necessary,  the  amount  of  the  latter  may  be 
increased,  as  alieady  inihcated.  If  it  were  not,  it 
could  not  sweep  sulphuretted  hydrogen  into  the  coal 
gas,  because  the  sulphuretted  hydrogen  thus  expelled 
would  be  taken  up  by  the  manganese  oxide  with 
which  it  would  come  into  imniediate  contact. 

In  jiractice  we  may  apply  the  material  in  such  a 
way  that  the  gas  is  first  of  all  exposed  to  a  jnirifier 
filled  \\ith  mud  which  has  already  been  exposed  to 
the  action  of  gas  containing  sulphuretted  liydrogeu, 
and  has  been  made  to  contain  the  maximum  of 
manganese  sulphide.  This,  to  efl'ect  the  elimination 
of  the  carbon  bisulphide  and  other  sulphur  com- 
pounds ;  or  the  mud  thus  sulphuretted,  may  be  mixed 
with  air-iliied  mud  not  sulphuretted  and  placed  in 
the  same  piuifier  ;  the  trouble  of  the  few  necessary 
re vi\-ifications  1  icing  obviated  by  passing  a  due  amount 
of  air  through  the  material,  as  is  commonly  done  in 
the  case  of  bog  oxide.  It  is  evident  that  the  process 
admits  of  a  number  of  variations,  to  suit  the  con- 
veniences and  lecpiirements  of  different  establish- 
ments. But  this  much  is  evident,  that  if  the  process 
is  destined  to  succeed  upon  the  large  scale,  as  we 
believe  it  is.  it  will  efl'ect  a  much  better  pimfication 
of  gas  thtm  is  possible  by  the  method  now  generally 
adopted.  The  materials  employed  will  be  found  far 
more  energetic  in  their  action,  no  new  plant  will  be 
required,  and  no  bye-products  will  be  produced 
which  will  give  ofl'  fold-smelling  sulphiu-eous  gases 
■when  exposed  to  the  action  of  the  atmosphere. 

When  the  nitid  is  fully  charged  it  may  be  treated 
in  a  variety  of  wa.ys,  with  a  view  to  the  recovery  of 
the  sulphur  and  the  transformation  of  the  residue 
into  fresh  and  active  Weldou  mud.  We  have  proved 
that  the  sulphiuised  material  will  roast  far  more 
easily  than  pviitic  sulphur,  so  that  the  sulphiu-  may 
be  biu-nt  to  acid  if  desired.  But  the  roasted  product 
is  not  useless  refuse,  as  in  the  case  of  bog  oxide.  In 
one  experiment  we  made,  100  parts  of  original  mud 
gave,  on  roasting  after  sulphiuisatiou,  75  piuts  Laving 
the  following  compositions : — 

JInOj 15 

MnO 31 

CaO 15 

SOa 23 

CaCI. 1 

Insoluble  matter 14 

Loss  on  analysis 1 

livi 

Now,  such  a  residue  is  capable  of  being  again 
converted  into  Weldon  mud  by  suitable  treatment 
with  acid  and  blowing,  being  first  emisloyed  for 
chlorine  making.  In  such  a  case  it  must  idways  be 
remembered  that  less  hydrochloric  acid  is  required 
than  usual,  liecause  of  the  lime  not  taking  it  up,  the 
latter  being  already  saturated  with  sidphurie  acid. 
So  that  it  really  becomes  a  question  of  the  cost  of 
hire  of  AVeldon  mud,  the  air-dried  compound  being 
delivered  to  the  gasworks,  and  the  roasted  product 
being  rettu-ned,  or,  if  preferred,  the  mud  charged 
with  sulphiu-  Ijeing  returned,  and  the  value  of  the 
latter  being  credited  to  the  gas  companies.  It  should 
be  borne  in  mind  that  if  the  latter  course  is  adopted, 
and  hydrochloric  acid  added  to  the  unroasted  pro- 
duct, free  sulphtu-  of  high  j^tuuty  is  obtained,  which 
is  worth  about  7/.  per  ton  ;  and  the  manganous 
chloride  formed  is  again  blown  into  Weldon  mud. 
Jtidging  by  (piotations  we  have  received  and  inqui- 
ries we  have  made,  we  believe  that  the  conversion  of 
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the  speut  iirodiict  into  fresh  mml  eiin  ho  achieved  at 
ft  rate  which  will  allow  of  a  very  hirge  saviiiR  being 
effected  t)vcr  the  present  method  of  gas  pnritioation. 

Thus  wc  see  that  the  Wehlou  mud  used  may  be 
passed  through  a  complete  cycle  of  operations,  imd 
become  again  regenerated  for  use  in  gasworks.  It  is 
unnecessary  to  recai)itulate  the  advantages  which  wc^ 
hope  ina\  lie  efl'ecteil  by  our  ju-ocess  ;  we  would 
merely  ask  that,  if  our  fiu'ther  experiences  are  favour- 
able, we  may  l)e  allowed  the  privilege  of  communi- 
cating them  to  the  Society. 

DISCUSStOX. 

The  C 1 1, \  I  KM  AX  regarded  the  paper  as  a  very 
interesting  and  important  communication.  In 
deahug  with  the  puriticatiou  of  coal  gas,  the  elimi- 
nation of  the  sulphur  compounds  had  undoubtedly 
been  the  most  ilifKcult  part  of  the  problem.  The 
iise  of  bog-iron  ore,  though  an  immense  ste2>  in 
advance  of  the  older  process,  was  confessedly  an 
imperfect  method  of  dealing  with  these  impurities  ; 
and  if  this  new  pi'ocess  fultilled  its  i?romise,  it 
would  be  of  great  advantage,  and  an  exauiplc  of  the 
power  of  chemistry  to  transform  noxious  products 
into  suiu-ces  of  revenue.  For  if  the  whole  of  the 
sulphur  of  coal  gas  at  2'resent  more  or  less  imperfectly 
dealt  with  could  be  restored  to  cimimerce  in  a  useful 
form,  it  would  be  a  triumph  in  the  utilisation  of 
waste  products  e(|ual  to  any  that  had  yet  been 
efleeted  in  any  industry. 

Mr.  Fii-iXK  Mead  thought  the  authors  well 
deserved  the  thanks  of  the  meeting  for  communi- 
cating the  results  of  their  investigation  of  this 
matter,  which  was,  so  far  as  he  was  aware,  new 
and  interesting  to  those  concerned  in  gas  purifica- 
tion. He  ventured  to  think,  however,  that  the 
authors'  acquaintance  with  the  present  method  of 
piu-ifyiug  gas  must  lie  imperfect.  They  seemed  to 
regard  the  present  sulphur  purification  jirocess  as 
much  more  costly  than  it  really  was  in  practice. 
In  the  experiments  made,  too,  they  had  laid  con- 
siderable stress  on  the  heat  generated  in  their 
reaction.  But  it  was  well  known  that  when  sul- 
phiu'etted  hydrogen  was  passed  through  a  coliunu 
of  onliuary  bog  ore,  intense  heat  was  produced  ; 
and  indeed  Mr.  Claus  utilised  that  heat  in  his 
process  for  the  recovery  of  stilphxir  in  the  manu- 
facture of  sulphate  of  ammonia  from  gas-hijuor.  It 
was  unfortunate  that  the  authors  had  not  up  to  the 
present  time  gone  further  into  the  question  of  cost. 
The  members  who  Avere  present  to  hciu-  the  paper 
read  were  essentially  chemists  who  had  to  deal  ^vith 
the  practical  and  commercial  side  of  chemical  pro- 
cesses, and  the  (juestion  must  arise :  Will  it  pay  to 
do  this  ;■'  He  had  been  able  to  gather  no  idea  from 
the  jjaper  as  to  the  cost  of  the  required  material 
when  washed  and  prejjared  for  the  process.  He 
might  say,  however,  that  it  was  an  ordinary  thing 
at  present  for  manufactuiing  chemists  to  lend  gas 
makers  their  iron  oxide  at  a  rental — that  rental  being, 
say,  '2d.  upon  each  ton  of  coal  carbonized.  Such  a 
rental  meant  an  outlay  of  only  about  one-fifth  of  a 
penny  per  1,000  cubic  feet  of  gas,  and  left  therefore 
an  extremely  narrow^  margin  for  saving  by  any  new 
process.  He  had  hoped  to  hear  that  this  process 
Avould  entirely  eliminate  the  sulphiu-  compounds. 
Such  a  process  was  what  all  gas  companies  Avere 
anxiously  loolung  for.  But  he  understood  from  the 
paper  that  the  process  would  reduce  ordinary 
London  gas  compoimds  by  something  like  25  per 
cent.,  which  would  mean  that,  supposing  8  grains 
to  be  left  at  present,  it  would  take  oiit  two  more  of 
them.     That  was  not  a  great  reduction.     The  present 


lime-]minfication  process  for  the  removal  of  tlie 
sulphur  compounds  was  by  no  means  an  extravagant 
one.  He  could  give  instances  in  Avhich  the  cost  of  that 
process  did  not  exceed  5(/.  jicr  ton  nf  coal  carbonized. 
He  was  using  a  coal  at  one  work  which  gave  nearly 
5(1  grains  of  these  compounds  per  Inn  cubic  feet 
of  gas  made  ;  and  that  large  quantity  could  be 
reduced  to  10  or  eA'en  8  grains  with  ease.  So  great  a 
reduction  would,  however,  cost  more  than  5<7.  per  ton  ; 
but  at  a  cost  of  5./.  per  ton  these  compounds  could  be 
reduced  to  luuler  15  grains.  That  was  a  piece  of 
practical  experience  which  might  be  of  value  to  the 
authors  when  they  had  to  consider  the  actual  commer- 
cial results  of  their  own  scheme.  The  authors  claimed 
that  liy  adtling  a  small  percentage  of  air  the  revivifi- 
cation of  their  material  might  go  on  w  ithin  the  jjurifier 
itself.  That  Avas  a  plan  Avhich  many  gas  midiers 
adopted,  and  Avhich  had  been  Ivuown  fur  many  years. 
He  therefiuv  could  not  regard  the  point  as  novel. 
He  could  rememlicr  cases  in  his  own  experience  in 
Avhich  many  millions  of  cubic  feet  of  gas  Avere 
piuified  without  the  necessity  for  a  change  of  oxide 
piuitier.  Oxide  piuificatiou  did  not  involve  much 
expentli'ure.  By  the  present  proccs.^,  oxide  of  iron 
Avas  charged  Avith  sidjihur  in  many  cases  to  the 
extent  of  much  more  than  50  per  cent.  The  present 
cost  of  purification  was  not  a  large  item,  and  it  was 
not  lu-oliable  that  .gas  makers  Avoidd  abandon  their 
existing  practice  except  for  a  process  which  Avould 
take  out  the  icliolc  of  the  sulphur  compounds  or 
could  be  shoAvn  to  be  more  economical  than  the  one 
noAV  in  uso.  The  British  public  looked  for  cheap 
gas,  and,  he  ventured  to  think,  Avould  rather  have  it 
cheap  than  that  gas  comiiauies  should  go  to  any 
great  expense  in  reducing  the  sulphur  comijoimds 
by  tAvo  or  three  grains.  At  any  rate,  he  thought  the 
public  Avould  object  to  pay,  say,  2J.  per  thousand 
more,  in  consideration  of  only  a  fcAv  more  grains  of 
sulphur  being  taken  out.  Still,  any  process  Avhich 
Avonld  do  that  cheajjly  would  commend  itself  to  the 
gan  companies. 

Prof.  C.  W.  Heatox  thought  it  Avas  clear-  that  the 
manganese  mud  process  Avas,  chemically,  a  great 
improvement  on  the  oxide  of  iron  process.  He 
confessed  that  the  further  treatment  of  the  oxide 
seemed  to  present  some  difficulties.  Fiu-ther  know- 
ledge on  that  point  must  be  waited  for,  and  it  Avas 
to  be  hoped  that  the  Society  might  soon  haA'e 
another  contribution  on  the  subject  from  the  same 
authors. 

Mr.  C.  E.  Geoves  impured  whether  the  Weldoii 
mud  as  returned  to  the  producer  after  the  final 
revivification  Avould  be  wholly  in  the  condition  of 
manganese  oxides,  or  whether  a  portion  would  be 
sul2>hidc  and  the  rest  binosidc.  This  point  Avas 
important,  because,  on  treating  the  mixture  AA-ith  an 
acid,  if  sulphide  Avere  i^rcsent  an  equivalent  proi^or- 
tion  of  the  binoxide  wonld  lie  used  up  in  decomposing 
that  sulijhide  so  that  sulphur  might  be  pirecipitated  ; 
thns :— MnS  +  MnO..-t-4HCl  =  'iMnCl:  -t-  S  -f  2H;0. 
When  treated  with  hyili-ochloric  acid,  therefore,  each 
equivalent  of  manganese  sulphide  would  destroy  an 
eqiiivalent  of  binoxide  of  manganese.  If  the  manga- 
nese in  the  mud  returned  existed  as  oxides,  it  avouUI 
be  much  the  same  as  when  sent  out ;  but  if  it  con- 
tained much  manganese  sulphide  it  Avould  be  worth 
very  little  in  the  chlorine  stiU. 

Mr.  A.  Campbell  had  had  considerable  experience 
of  Weldon  mud,  but  kneAv  of  none  of  the  composi- 
tion shown  by  the  authors.  The  average  Weldon 
mud  contained  '65  equivalents  of  liase  to  1  equivalent 
of  Mn^O..,  '35  existing  as  MnO,  and  '30  as  CaO.  He 
would   therefore  like   to   ask   what   the    "insoluble 
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matter  "  consieteJ  of  which  remained  after  the  mud 
had  been  treated. 

Mr.  Sal\mon  replied  that  tlie  iusoluUe  matter 
Was  siUphate  of  limo. 

Mr.  CAMriiEi.i  pointed  out  tliat  there  was  also  23 
parts  of  sulphuric  acid,  and  iiKpiired  how  it  was 
combined. 

Mr.  SalamoN  ri'plied  that  it  existed  partly  as 
Bulj^hate  of  uiaiigaueso  and  jwrtly  as  suljihate  of 
lime. 

Mr.  CAMrtu.LL  rejoined  that  there  must  i^videutly 
be  a  huge  proportion  of  sul2)liate  of  lime  jiroduced 
by  so  much  sulphuric  acid,  the  effect  of  which  in 
\Veldou  mud  was  most  detrimental.  In  fact,  the 
exclusion  of  this  body  was  most  strongly  insisted  on 
in  order  that  the  solution  might  be  kept  clear. 
Another  objection  to  the  largo  quantity  of  base 
which  the  authors  seemed  to  think  so  desu-able  was 
that  when  the  mud  came  to  be  burnt  after  re^^^•ilica- 
tion  it  would  produce  a  large  quantity  of  sulphate 
of  Ume  and  cause  a  great  loss  of  sulphur.  In 
comparing  the  two  agents,  Weldon  mud  and  bog 
iron,  it  seemed  to  him  that  much  depended  on  theu- 
physical  condition.  If  the  bog  iron  were  brought 
to  a  finer  state  of  diWsion,  it  would  probably  be 
(piite  as  active  as  the  Weldon  mud.  The  question 
of  cost  was  of  great  importance.  He  did  not  think 
that  any  chlorine  maker  would  part  with  Weldon 
mud  for  even  thi-ee  times  the  price  of  bog-iron  ore  ; 
and  then  there  would  have  to  be  added  the  cost  of 
carrying  backwards  and  forwards  from  Lancashire 
or  the  Tyne  a  stuff  which  contained  only  50  per 
cent,  at  the  outside  of  valuable  material ;  so  that 
the  items  for  carriage  and  distribution  would  add 
much  to  the  cost  of  the  process.  He  had  often 
biu'nt  off  more  than  GO  per  cent,  of  sulphur  from 
spent  u'on  oxide,  and  with  the  process  of  revivifica- 
tion by  introducing  a  small  percentage  of  air  into 
the  piuifiers,  the  proj^ortion  of  sulphur  could  l.ie 
increased. 

Mr.  B.  E.  E.  Newlands  inquired  whether  the  li 
per  cent.  "  insoluble  matter  "  sho\vii  on  the  table 
was  insoluble  in  hyi.li-ochloric  acid. 

Mr.  Salamox  replied  that  it  was,  but  only  because 
it  had  not  been  treated  for  a  sulficiently  long  time 
to  bring  it  into  solution. 

Mr.  Newlasds  fiuther  remarked  that  he  had  fre- 
quently bought  spent  ore  containing  more  than  60 
per  cent,  of  suli^hur,  and  that  it  was  nc^t  an  un- 
common thing  for  such  ore  to  be  returned  from  the 
gasworks  tlu'ee  times  the  weight  of  the  original 
oxide. 

Pr.  SQiiKt  asked  if  Mr.  Salamon  could  explain 
the  irregiUar  way  in  which  the  suljihur  increased. 
According  to  the  diagram,  after  the  tirst  rerivifica- 
tion,  the  percentage  was  almost  double,  from  the 
2nd  to  the  3rd  the  action  did  not  go  so  well,  from 
the  3rd  to  the  4th  it  went  worse  still,  from  the  4th 
to  the  5th  it  was  more  active,  and  from  the  5th  to 
the  6th  it  was  as  lively  a.s  ever.  There  appeared  to 
be  a  period  of  torpidity  in  the  middle. 

Mr.  G.  D.  Macindoe  admitted  that  Weldon  mud 
seemed  to  have  certain  advantages  over  liog  ore, 
inasmuch  as  its  action  was  more  raj^id,  the  extraction 
of  sulphur  being  moie  thorough,  and  there  being 
no  objectionable  residue.  But  the  material  em- 
ployed was  more  costly  in  itself,  and  he  feared  that 
not  only  would  sulphur  be  lost,  owing  to  the  pro- 
duction of  sidphate  of  lime,  but  that  the  presence  of 
tliis  latter  l)ody  would  render  the  residual  mud  very 
difficult  to  blow. 


Mr.  Gordon  Salamos  said,  in  reply:  We  may 

congratulate  ourselves  upon  having  derived  at  least 
one  atlvautage  from  this  somewhat  jiremature  ))ubli- 
catinn  of  our  process,  in  hearing  the  (qiiuions  of 
Mr.  Mead  and  other  gentlemen  interested  in  gas 
making,  and  we  shall  make  the  best  use  we  can  of 
the  hints  these  gentlemen  have  been  good  enough  to 
give  us.  I  rather  gathered,  however,  that  Mr.  Mead's 
remarks  conveyed  tlie  idea  that  there  was  no  need 
for  any  improvement  in  the  process  of  gas  ijurilica- 
tion,  imless  the  whole  of  the  sulphur  compounds 
could  be  removeil.  And  yet  I  cannot  think  this  can 
be  so,  for  I  have  a  vivid  recollection  of  an  action 
brought,  I  think,  by  the  iuliabitants  of  the  Crystal 
Palace  district,  to  compel  the  local  gas  company  to 
take  more  sulphur  out  of  their  gas  than  they  were 
then  doing.  I  have  also  a  recollection  of  reading  a 
book,  Avith  which  Mr.  Jtead  is  doubtless  acquainted, 
containing  an  account  of  how  certain  gas  companies 
have  to  remove  their  "blue  billy"  in  covered 
barges  in  the  dead  of  night.  And  I  have  further 
some  recollection  of  an  Act  of  Parliament  fixing  the 
limit  which  gas  companies  may  not  exceed  at 
22  grains  of  sulphur,  I  think  it  is,  in  winter,  and 
17, grains  in  summer.  If  what  we  have  said  has  no 
novelty  about  it,  if  all  this  could  have  been  done 
before,  and  if  Mr.  Mead  finds  no  difficulty  in  getting 
his  gas  down  to  8  grains.  I  should  like  to  ask  him 
why  the  Legislature  fixed  the  maximum  at  22  grains, 
when  it  was  known  that  it  conld  be  reduced  to  8  gi'ains 
and  all  that  was  left  in  was  necessarily  a  nuisance. 
I  have  heard  of  a  process  in  which  revivification  is 
effected  by  passing  air  through  the  piu'ifiers,  and 
they  claim.  I  think,  not  to  have  ojiened  those 
piu'itiers  for  about  two  years.  I  do  not  believe  they 
are  opened  yet  —  they  are  still  growing.  Now  I  am  not 
going  to  say  a  word  against  that  process  :  I  appear 
before  you  as  a  stranger  in  the  gas  world,  l>ut  I  do 
not  think  that  process  has  been  adopted  by  the  large 
gas  companies,  and  I  do  not  think  that  the  large  gas 
companies  throughout  the  country  keep  their  pimfiers 
for  a  year  without  opening  them.  Perhaps,  indeed, 
I  rather  painted  the  hly  white  when  I  said  that  I  had 
no  experience  on  a  practical  scale  of  iron  oxide  as 
apijlied  to  gas  purification,  for  I  coidd  not  have 
spent  day  after  day  in  large  works  for  mouths  past 
without  acquiring  some  experience  of  it  ;  and  as  a 
result  of  my  ini|uiries  I  may  say  this,  upon  the 
authority  of  one  of  the  leaiUng  gas  makers  of  the 
country,  that  they  do  not  on  an  average  get  more 
than  50  per  cent,  of  sulphm-  into  the  bog  oxide,  and 
they  cannot  get  that  without  12  revivifications.  I 
quite  grant  what  Mr.  Newlands  Si\ys,  that  more  than 
50  per  cent,  can  be  got,  but  it  caunot  be  got  without 
12  revivifications  ;  and,  inasmiich  as  the  absorption 
goes  very  slowly  towards  the  last,  it  does  not  pay  in 
practice  to  revivify  up  to  more  than  about  50  per 
cent.  I  have  been  anxious  to  give  figures  which 
represent  what  is  obtained  in  actual  pmctice,  and  I 
think  that  50  per  cent,  does  represent  the  amount. 
Surely  if  our  paper  should  jirove  to  be  the  preciu'sor 
of  a  practical  process,  Mr.  Mead  will  grant  me  that 
the  abolition  of  "  blue  billy  "  is  at  least  an  advantage. 
Anil  if  this  process  succeeds,  it  certainly  will  abolish 
the  production  of  that  body.  I  am  aware  that 
revivification  can  be  eftected  by  an  admixture  of 
alH>ut  1  per  cent,  of  au-  without  tlu'owing  out  the 
liog  oxide.  What  I  said  was  meant  to  convey  that 
in  our  process  it  is  also  not  necessary  to  throw  it  out. 
It  can  l)e  kept  in  the  pimfler  and  the  au-  passed 
through  it.  Mr.  Jlead  has  spoken  of  the  great  heat 
produced  by  passing  sulphuretted  hydrogen  tlu'ough 
bog  oxide.  I  have  never  experienced  this  imless  the 
gas  were  mixed  with  air,  but  I  should  like  to  ask  him 
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whether  he  has  ever  succeeded  in  passing  H,S  through 
bog  oxide  for  the  sumo  time  that  I  have  jjasscd  it 
tluough  Weldon  mud  this  evening  without  getting 
sulphuretted  hyibogeu  escaping  into  the  air.     Can 
he  fairly  tell  me  of  any  bog  oxide  which  will  give 
such   a   rcsiilt  :•'     It  is   e\-ideut   from   the   chemical 
properties  of  the  two  substances— quite  apiu-t  from 
the  fact  of  the  liner  state  of  subdivision,  which  must 
itself   be   important — that   oiu-  material   should   be 
more  energetic.     Because  if  you  compare  the  com- 
Ijosition  of  MuOj  with  that  of  Fc-O.,  you  will  see  that 
there  is  one  atom  more  of  oxygen  in  the  Weldon  mud, 
and  it  therefore  follows  that  it  must  be  more  active 
than  Fe.O^i.     With  respect  to  Mr.  Groves"s  question, 
so  far  as  our  experiments  have  gone,  the  manganese 
in  the  mud  is  all  retiu'ncd  as  hydrated  oxide,  and  is 
just   the   same  as  when   sent   out.     If  it  were  not 
treated  with  acid  the  residt  would  l>e  diflerent  ;  but 
when  treated  with  acid  the  peeidiar  reaction  of  which 
I   have    spoken   comes   into   play  and   ensures  the 
Ijrecipitatiou  of  the  whole  of  the  sidphur,  and  on  the 
addition   of   the   lime  you  get  it   blown   back  into 
Weldon  mud.     As  to  the  question  of  cost,  I  can  only 
say  this,  that  the  (luotations  we  have  got  for  the  hire 
of  the  mud  show  that,  if  our  predictions  are  fulfilled, 
we  ai'e  going  to  make  a  very  large  saving  indeed. 
Because  you  must  bear'  in  mind  that  the  whole  of  the 
iron  oxide   has   to  be   thro^^•n  on   the   roads.     The 
"  blue  billy  "  cannot  be  thrown  on  the  roads  because 
they  will  not  have  it  there.     So  it  forms  hillocks  in 
front  of  gas  works,  and  if  gas  managers  can  get  it 
thrown  on  the  fields  they  are  glad  to  do  so.     But 
with  Weldon  mud  there  is  no  waste  whatever  ;  it  is  all 
converted  back,  and  the  sidphiu-  is  recovered  in  a 
pm-e  form.     Mr.  Mead  said  he  could  not  see  where 
the  difl'ereuce  in  expense  was  to  come  in,  as  it  cost  so 
little  to  purify  at  present.     I  cannot  think  the  com- 
panies share  Mr.  Mead's  sanguine  ^-iews  upon  this 
subject.     In  looking  over  their  items  of  expenses  as 
published,   I  tind   that   the   cost  of   purification  of 
London  gas  is  about  U.  per  1,000  ft.,  and  that  in  the 
case  of  the  Crystal  Palace  Company  it  is  about  IJ 
Perhaps  the  htigation  I  have  mentioned  had  some- 
thing  to   do   with   it,    for,    if  I  remember  lightly, 
it  went   up  to  over  a   penny  at   about  that    time, 
and  it  is  there  now.     That  cannot  be  regarded  as  an 
insignificant  item  of  cost.     With  respect  to  taking 
out  the  whole  of  the  sulphur  compounds,  I  am  not 
going  to  say  that  we  cjui  do  that,  nor  the  reverse. 
All  I  can  say  is  that  at  present  our  Umit  is  2.5  per 
cent,  more  than  is  taken  out  by  calcic  sulphide.     If 
our  process  will  do  that,  and  at  a  less  cost,  then  I 
think  it  should  recommend  itself  to  those  who  desire 
to  seciire  economy  in  gas  works.     There  is  only  one 
other  point  I  need  touch  on.     I  do  not  wish  now  to 
go  into  the  (luestion  of  the  composition  of  Weldon 
mud,  because  it  would  involve  a  long  discussion  ;  but 
I   can  assure  Mr.   Camiibell  that  there   is  no   free 
sulphuric  acid  in  oiu-  mud  either  before  roasting  or 
after.     So  far  as  the  available  sulphur  is  concerned, 
it   is   all  recovered   by  the   acid    treatment.     With 
respect  to  Dr.  Squire's  remark  about  the  "  torpidity  " 
of  the  middle  figiu'es  of  oiu-  lUagram,  I  can  only  say 
that  the  sulphm-  absorbed  was  found  to  be  variable 
upon  the  conditions  of  revivification,  neither  more 
nor  less.     We  do  not  pretend  to  have  mastered  all 
the  detiiils  of  revivification.     We  have  found  some 
very   curious  results   in  connexion   therewith,    and 
had  we  gone  on  from  the  6th  stage  of  revi\-ification, 
we  coidd  have  got  a  great  deal  more  sulphTu-  in  than 
is  shown.     I  cannot  fiu-ther  explain  the  "  torpidity  :" 
we  have  represented  the  facts  as  we  found  them,  and 
hope  to  clear  up  all  the  matters  pertaining  to  them 
before  long. 


iLibnpocil  ^frtioii. 
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Vics-Chairman:  Dr.  F.  Hurler. 
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H.  Bnmner. 
J.  C.  Gainbli-. 
D.  Uerrnau. 


Committee : 

J.  W.  Kyuaston. 
E.  K.  Muspralt. 
Jas.  Simpson. 
.\.  Norman  Tate. 
A.  Watt. 


Local  Sec.  and  Treasurer  : 
\T.  P.  Thompson, «,  Lord  Street,  Liverpool. 


Notices  cf  Paiwrs  and  Communicatious  for  the  Meetings  to  le 
sent  to  the  Local  Secretary. 


Jamiarij  Meeting  lidd  on  (he  9(h,  at  University  College, 
Browidoiv  Street. 


DR.  J.  C-IMTBELL   3!R0%\'y   PRESIDING. 


MISCELLANEOUS  COMMUKIC-\TIONS. 

Mr.  Douglas  Herjias  laid  upon  the  table  some 
specimens  of  phosphorus  in  crystals,  which  he 
thought  perhaps  might  interest  the  members,  as 
that  form  of  jihosphorus  did  not  appear  to  be  very 
generally  known,  although  it  was  produced  some 
i7  or  18  years  ago,  he  beUeved  in  the  fii'st  instance 
by  himself,  and  the  method  of  production  was  very 
simpl^.  A  j)iece  of  dry  jihosphorus  was  placed  in 
a  glass  tube  closed  at  one  end,  the  air  exhausted  by 
means  of  a  Sprengel  pump,  and  the  tube  sealed. 
In  the  com-se  of  a  few  hoirrs  minute  spaikUng  points 
were  noticed  on  the  sides  of  the  tube,  and  in  the 
coiu-se  of  a  month  or  six  weeks  those  developed  into 
crvstals  three  to  five  millimetres  in  diameter.  To 
obtain  colourless  regular  crystals  the  tube  shoidd  be 
kept  in  the  diU'k,  and  disturbed  as  httle  as  possible, 
as  phosphorus  in  vacuo  was  very  susceptible  to 
changes  of  temperatiu-e.  The  crystals  have  been 
measiu-ed  by  Prof.  Story  Maskelyne,  and  found  to 
cany  all  the  seven  fundamental  forms  of  the  cubic 
system.  In  fact,  phosphorus  presenteil  as  perfect 
an  examjile  of  crystallization  as  coidd  exist.  One  of 
the  crystals  measiu'ed  by  Prof.  Maskelyne — it  was 
not  more  than  two  or  three  mm.  in  diameter — had, 
when  complete,  certainly  19i,  and  probably  as  many 
as  218  faces,  being  a  very  complex  crystal.  The 
faces  of  the  crystals  were  often  curved,  like  those  of 
the  diamond,  and  in  good  specimens  the  brilliancy 
was  equal  to  the  best  cut  diamonds.  Prof.  Maskelyne 
believed  the  index  of  refraction  was  even  greater  than 
that  of  the  diamond,  but  5Ir.  Herman  was  not  aware 
that  it  had  ever  been  accivrately  determined  for  this 
form  of  phosphorus.  One  non-vacuous  tube  (ex- 
hibited) showed  the  efl'ect  of  exposiu-e  to  hght, 
which  caused  the  deposit  of  a  red  film  on  the  parts 
exposed  to  light. 

The  Chairman  said  the  Section  were  much  obliged 
to  ISIr.  Herman  for  bringing  the  specimens.  Their 
refractive  power  was  veiy  high,  and  in  fact  they 
I  were  diamonds  which  did  not  require  cutting.  The 
difficidty  was  to  preserve  their  brilliancy,  as  they  had 
to  be  kept  in  the  dark. 
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DISCUSSION  ON  I'llOFESSOU  DEWAK'S 
TAPER  ON  THE  WELDON  PECHINEY 
PROCESS. 

Du.  J.  Camphei.i,  BiiDW.N  said  it  was  very  kind  of 
Professor  DcwiU-  to  come  <lo\vii  from  Camhriilgo  to 
fcivo  them  so  iuterestiuK  anil  valuable  an  exi^lanation 
of  the  proees.s  by  means  of  diagrams,  anil  with  that 
living  voice  whieh  was  so  niueh  more  effective  than 
the  mere  reading  of  a  paper  in  print,  especially  in 
the  ease  of  a  process  .so  extremely  complicated  as 
was  this  one.  The  general  moral  of  the  paper 
seemed  to  be  that  another  severe  blow  was  aimed  at 
the  Lcblauc  alkali  industry. 

He  saw  several  members  present  who  would  assiu'e 
Professor  Dewar  that  the  Leblano  [irocess  would  not 
tlie  easily.  And  even  if  the  new  jjrocess  should 
prove  to  be  the  cheapest  for  the  production  of 
chlorine,  the  English  manufacturer  would  make  a 
very  good  light  liefore  he  gave  in,  and  if  he  was 
beateu  on  one  point  by  a  new  process  he  would  meet 
the  difficulty  by  inventing  anothei-. 

They  had  the  advantage  of  having  present  Mr.  Mus- 
pratt  and  others  who  had  actually  seen  the  process 
in  operation,  and  he  had  no  doubt  Dr.  Hurler  would 
have  some  very  sulistantial  reasons  to  show  why  the 
Lcblanc  mauufactiu'e  should  not  yet  despair. 

Dr.  HuKTEi;  said  they  had  been  told  by  Mr.  Weldou 
for  many  years  past  that  the  Lobhinc  process  was 
doomed  to  die  an  early  death.  A  few  years  ago 
Mr.  Weldou  thoiight  they  were  likely  to  be  extin- 
guished in  the  course  of  two  or  three  years,  luit  they 
were  still  there.  Five  years  ago  he  had  read  a  jsaper 
on  the  prospects  of  the  chlorine  industry.  In  that 
jjaper  he  ti.iok  up  a  position  that  there  was  no  chlorine 
compound  from  which  chlorine  in  the  free  state  could 
be  produced  so  readily  and  ought  to  be  produced  so 
cheaply  as  from  hydrochloric  acid  itself.  There  was 
no  need  to  look  at  the  difference  between  the  cost  of 
ammcjnia  soda  and  the  cost  of  Leljlanc  soda  to 
arrive  at  the  cost  of  hytb-ochloric  acid.  This  cost 
would  in  the  future  be  the  cost  of  sulphuric  acid  added 
to  the  cost  of  salt  and  the  labour  connected  with  its 
production.  It  appeared  to  him  that  they  would 
have  to  look  at  salteake  as  waste  product,  as  it  was 
already  in  some  )ilaces  in  France  absolutely  useless 
and  worthless.  Thus  the  cost  of  hydrochloric  acid 
must  in  future  be  the  cost  of  sulpluu'ic  acid  added  to 
the  cost  of  salt.  There  was  no  doubt  that,  if  chlorine 
could  be  produced  by  the  new  process  at  118  frs., 
with  their  jjresent  cost  of  sulphuric  acid  and  their 
Ijresent  production  of  chlorine  from  hydrochloric 
acid,  it  would  be  out  of  their  power  to  compete  with 
that  process,  and  therefore  the  chlorine  industry 
would  pass  over  ti5  Stassfui-t  He  did  not  think, 
however,  that  the  English  manufactiu-ers  would  sit 
down  in  despair  and  let  it  go  to  Stassfurt  without 
making  a  tremendous  efl'ort  to  keep  it  here,  liut  in 
wliat  (lirection  that  effort  was  to  lie  made  he  was  not 
just  then  prepared  to  say,  but  at  all  events  he  would  1 
stick  t(}  the  ship  and  try  to  steer  it  through  the  ■ 
difficulties.  i 

With  regard  to  the  process  itself  he  had  little  to 
say.  The  reports  of  gentlemen  who  had  been  to 
Salindres  coiTcspoudeil  exactly  with  what  Pi'ofessor 
Dewar  told  them.  He  admired  the  ingenuity  dis- 
playe<l  in  the  design  of  the  ajiparatus  as  shovni,  and 
he  himself  would  have  hesitated  before  jiutting  np 
so  complicated  an  apparatus  as  exhibited  to  them  by 
Professor  Dewar.  After  hearing  o{  the  temperature, 
which  was   something   like  70U  to  800  degrees,  he  . 


must  admit  that  all  credit  was  due  to  the  engineers 
and  to  I\I.  Pechiiu'y  for  having  the  courage  t(j  put  up 
so  expensive  a  plant,  and  he  must  congratulate  them 
on  having  found  tliat  such  a  complicateil  apparatus 
would  stand.  He  himself  would  not  have  expected 
it  to  havx;  done  so. 

<  )ne  great  difliculty  which  they  had  to  overcome 
with  their  Deacon  apjiaratus  was  the  contaminatiim 
of  the  chlorine  with  products  of  combustion,  antl 
the  employment  of  a  baker's  oven  in  this  new 
process  was  really  a  very  happy  idea.  It  was 
well  known  that  when  they  had  to  manufacture 
bleaching  powder  with  dilute  chlorine,  the  main 
difficulty  was  not  exactly  the  dilution  of  tin; 
chlorine  itself,  but  it  was  the  carbonic  acid  and 
other  gases  which  aceomiiaiiied  the  small  amount  of 
chlox-Luo.  In  this  apparatus  the  difficulties  of  con> 
tamination  with  carbonic  acid  appeared  to  be  entirely 
overcome,  for  there  were  no  products  of  combus- 
tion surrounding  the  chamber  in  which  the  chlorine 
was  being  pro<luced.  The  ciu've  shown  would,  he 
believed,  give  about  an  average  of  4  per  cent,  of 
chlorine,  spread  all  over  the  time.  That  in  itself 
would  not  cause  very  great  difficulties  in  the  manu- 
facture of  bleaching  powder,  and  therefore  they 
must  take  it  for  granted,  although  bleach  liad  not 
yet  been  made,  that  M.  Pechiney  would  certainly 
succeed  in  making  the  bleach  also  ;  and  they  mu.st 
not  flatter  themselves  that  because  bleach  had  not 
been  made  it  would  not  be  made. 

They  must  take  it  for  granted  that  the  rcsidt  of 
this  process  would  be  chlorine  at  the  maximum  cost 
of  118  francs  in  France,  and  9-4  francs  iii  England, 
l^cr  ton  of  chlorine,  and,  considering  that  the  Stass- 
fiu't  jieoiJlc  would  have  nothing  to  jiay  for  hydro- 
chloric acid,  he  did  not  see  how  British  makers 
with  their  present  processes  could  compete  for  the 
manufacture  of  chlorine.  Something  new  must  be 
found,  and  the  gentlemen  connected  with  the  Leblauc 
industry  would  have  to  turn  to  and  find  another  way 
of  making  chlorine  from  hydrochloric  acid.  He  did 
not  despair  but  that  they  would  find  something  to  meet 
that  difficulty,  and  it  would  take  the  Stassfurt  people 
some  little  time  before  they  erected  sufficient  plant 
to  make  all  the  chlorine  the  world  could  Iniy.  The./ 
had  still  some  years  to  breathe  in,  and  he  hoped 
that  some  way  would  be  found  out  of  that  difficulty. 
Germany  had  already  the  whole  of  the  coal  tar 
industry,  and  he  hoped  the  chlorine  industry  would 
not  go  "to  (Jermany  too,  which  would  certainly  be  a 
serious  blow  to  British  chemical  industry.  From 
the  process  explained  liy  Prof.  Dewar  it  would 
appear  as  if  they  must  look  in  futiu'c  to  the 
ammonia  soda'  jsrocess  for  soda,  and  to  chloride  of 
magnesium  as  the  source  of  chlorine  ;  because 
it  seemed  as  if  chloride  of  magnesium  could  be 
made  to  yield  free  chlorine  direetl,y,  whereas  free 
chlorine  could  not  be  made  directly  from  salt.  He 
thought  that  if  they  would  charge  the  whole  of  the 
salteake  to  bleaching  powder,  with  the  Leblano 
process  for  the  conversion  of  salteake  into  alkali, 
they  would  V)e  toleraldy  well  able  to  compete  with 
ammonia  soda,  as  far  as  he  knew,  l)ut  they  would  not 
be  able  to  compete  in  the  chlorine  imhistry  with 
that  new  process,  unless  every  iiarticle  of  hydro- 
chloric acid  made  could  be  converted  into  free 
oliloriuc,  and  neither  the  Deacon  process  nor  the 
Weldon  process  could  come  anywhere  near  that  mark, 
nor  even  the  two  combined. 

For  various  reasons  the  Deacon  process  had  not 
been  able  to  bring  out  the  whole  of  the  hydrochloric 
acid  contained  in  salt  as  free  chlorine.  At  the  tem- 
perature at  which  they  made  the  chlorine  he   had 
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not  been  able  to  invert  the  reaction  by  passing 
chlorine  gas  with  steam  thi'ough  glass  tubes  to  pro- 
iluce  hythochloric  acid  anil  oxygen.  Still,  the  process 
seemed  to  be  limited  ;  the  decomposition  coiild  not  l)e 
ciUTied  on  to  any  extent.  It  was  usually  between 
40  and  50  per  cent.,  but  the  pcr-centage  of  decompo- 
sition varied  according  to  the  amount  of  air  which 
was  added  to  the  hyibochloric  acid.  In  this  respect 
it  also  diflered  from  the  magnesium  process,  if  he 
bad  uudeiTitood  Prof.  Dewar  correctly,  fin-  in  this 
process  the  variation  of  oxygen  tension  within  certain 
limits  seemed  to  make  no  ilifl'ereuce  to  the  iimxl 
composition  of  the  gas,  that  is  to  say,  the  absorption 
of  oxygen  was  complete  between  certain  limits.  If 
they  put  more  oxygen  in,  the  absorption  was  no 
longer  comjjlete.  In  the  Deacon  process  the  amount 
of  chlorine  which  they  got  from  the  hyilrochloric 
acid  depended  upon  the  oxygen  they  mixed  with 
the  hyibochloric  acid.  The  more  oxygen  that  was 
mixed  the  greater  the  per-centage  of  hyttrochloric 
acid  which  was  decomi^osed.  They  had,  however, 
to  increase  oxygen  enormously  if  they  wanted  to 
approach  a  100  per  cent,  decomposition,  so  much  so 
that  the  chlorine  became  too  ililute  for  the  purjiose 
of  manufactimng  bleaching  powder,  and  they  could 
not  even  then  reach  that  100  per  cent.  Of  com-se 
the  English  mauufacturcrs  would  make  a  very  hard 
light  before  they  would  lie  beaten  by  the  Stassfiu-t 
people,  and  he  hoped  it  would  be  a  long  time  before 
they  could  really  say  they  had  been  beaten. 

As  regai'ded  the  thenual  questions,  chloride  of 
magnesium  was  of  coui-se  one  of  those  compounds 
which,  in  older  to  convert  it  into  an  oxide,  leciuired, 
as  far  as  he  knew,  the  absorption  of  heat,  whereas 
(and  that  was  the  position  he  took  five  years  ago)  the 
conversion  of  hyilrochloric  acid  into  chlorine  and 
water  was  possible  with  the  evolution  of  heat,  and 
he  did  not  then  think  it  likely  that  such  a  dissocia- 
tion process  could  compete.  The  enormous  amount 
of  fuel  shown  in  the  diagiam  proved  that  heat  was 
requii'ed  to  a  considerable  extent.  He  never  thought 
that  the  dis-sociation  processes  would  seriously  inter- 
fere with  their  trade,  but  he  was  afraid  they  were 
going  to,  and  they  must  look  around  and  try  to  find 
some  other  ilissociation  process  Avith  which  they  could 
oppose  M.  Pechiney.  He  was  vei'y  much  obliged  to 
Prof.  Dewar  for  having  taken  the  trouble  t«  come 
down,  and  he  was  sni-e  that  they  all  thanked  him  for 
the  very  able  and  clever  account  of  the  process. 

Mr.  Hksby  Brixneu  said  he  had  thoroughly  tested 
the  process  in  the  laboratory  about  20  months  ago, 
and  had  come  to  the  conclusion  then  that  it  would 
work  satisfactorily,  provided  suitable  appiiratus  could 
be  designed  for  it.  The  results  shown  on  Professor 
Dewar's  diagrams  were  to  him  as  old  acquaintances, 
being  almost  identical  with  those  which  he  had 
himself  obtained  Though  he  had  regarded  the 
process  as  in  itself  a  workable  one,  he  had  not  ex- 
pected to  see  it  in  operation  on  the  large  scale  during 
his  lifetime,  for  he  did  not  think  that  there  existed 
in  this  country  or  abroad  a  chemical  engineer  capable 
of  overcoming  the  ilifliculties  which  the  problem 
presented.  In  looking  over  the  President's  descrip- 
tion of  the  process  in  the  Society's  joiu-nal,  he  had 
been  simply  amazed  by  the  apparent  ease  with  which 
M.  Pechiney  had  mastered  those  difficulties.  If  the 
gentlemen  concerned  in  designing  :md  producing  the 
apparatus  coidd  be  induced  to  write  an  account  of 
their  experiences  in  this  matter,  such  an  account 
would  form  a  text-book  on  chemical  engineering 
with  which  even  Professor  Dewar  would  hardly  find 
fault.  The  chlorine  produced  was  undoubtedly 
dilute  ;  he  did  not  think  it  had  been  stated  whether 
it  was  free  from  carbonic  acid. 


Professor  Dewar  said  it  was  absolutely  free. 

Mr.  BitissEB,  continuing,  would  have  expected 
that  at  the  moment  when  the  heating  gases  were 
tiu-ned  ort'  from  the  furnace  and  the  air  entered  it, 
some  small  i^ortion  of  carbonic  acid  would  have  been 
formed  wliich  would  go  oil'  with  the  first  portions  of 
chlorine  evolved.  This  portiim  of  carbonic  acid 
would  of  coiu-se  be  small,  but  it  might  be  sufficient 
to  render  the  produi;tiou  of  high-strength  bleaching- 
powder  ilifficult.  He  had  much  pleasivrc  in  secontling 
the  vote  of  thanks  to  Professor  Dewar  proposed  by 
Dr.  Hurter. 

Mr.  E.  K.  MusPKATT  said  there  were  two  reasons 
why  he  was  reluctant  to  make  any  observations,  first, 
what  he  had  to  say  about  the  process  he  had  said  in 
London,  and  had  appeared  in  theJuHru"! ;  iUid  second, 
that  Dr.  Hurter  and  Mr.  Bmnner  had  really  very 
nearly  exhausted  any  criticism  that  he  was  prepared  to 
make  on  the  paper.  Everyone,  as  he  said  in  London, 
who  has  seen  the  jirocess  in  operation,  were  astounded 
at  the  engineering  difficidtica  that  had  Iseen  over- 
come, and  the  simple  manner  in  which  all  the 
operations  were  conducted  in  this  apixirently  com- 
plex machine.  Eveiything  worked  easily  without  a 
hitch  ;  the  process  went  on  as  if  it  was  the  simjilest 
process  in  the  world,  and  he  had  not  the  slightest 
doubt  that  M.  Pechiney  was  perfectly  correct  that, 
with  the  improvements  which  are  likely  to  be  intro- 
duced in  the  larger  apparatus  that  is  about  to  be 
erected,  the  cost  will  be  very  much  what  was  given 
on  the  diagram.  That,  of  course,  was  a  serious 
matter  for  all  the  Leblanc  makers,  but  although  two 
years  ago  he  had  said  in  a  haphaziu'd  way  that  if  this 
process  was  really  made  a  successful  one,  the  chlorine 
industiy  would  go  to  Stassfurt,  he  was  not  quite 
con\inced  that  that  would  be  so  reaiUly  the  ca.^e.  It 
was  vei-y  difficult  to  estimate  the  economical  factors 
in  any  chemical  process.  Dr.  Hurter  had  pointed 
out  that  they  must  now  look  to  hydrochloric 
acid  as  practically  the  rair  material  for  making 
chlorine,  and  that  they  must  lo<ik  upon  the  sulphate 
of  soda  simply  as  the  cost  of  sidphirric  acid  and  the 
salt. 

At  the  same  time  they  must  bear  in  mind  that 
sulphate  of  soda  had  a  value,  and  wotild  always  have. 
Sidphate  of  soda  was  raw  material  used  in  the 
manufacture  of  glass,  and  not  carbonate  of  soda. 
Well,  to  the  extent  that  suliihate  of  soda  was  used  in 
the  manTifacture  of  glass  and  other  manufactures  as 
raw  material,  they  had  a  valuable  by-product  which 
the  manufactiu'er  of  chlorine  from  chloride  of  mag- 
nesium would  not  have. 

On  the  other  hand  at  Stassfurt  they  might  have 
magnesia  or  magnesium  solution  as  a  by-product, 
which  woidd  really  make  the  manufacture  of  cldorine 
still  cheaper  than  what  they  expected.  It  was  very 
difficult  to  estimate  what  form  the  manufacture  of 
chlorine  would  ultimately  take.  The  best  plan 
would  be  for  the  Leblanc  makere  to  do  all  they 
coidd  in  the  meantime  to  perfect  their  process. 
Common  salt  was  their  raw  material,  and  they  must 
seek  in  every  pos.sible  way  to  get  the  manirfacture  of 
the  alkali  and  of  the  chlorine  etiected  in  the  most 
economical  manner.  And  he  was  not  quite  certain, 
notwithstanding  that  beautiful  process,  that  it  would 
be  impossible  to  compete  with  salt  as  a  raw  material 
against  chloride  of  magnesium.  He  was  siue  they 
were  all  very  much  obliged  to  Professor  Dewar-,  and 
that  all  the  members  who  had  come  there  had  been 
rewarded  by  a  most  interesting  paper. 

Professor  Dew.uj,  in  reply,  thanked  the  Section 
for  the  verv  kind  wav  in  which  it  had  received  him. 
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Jndging  from  ccrtuiu  of  his  remarks,  he  feai-ed  that 
l>r.  Hiirtcr  was  labouriuf,'  muter  a  I'al^o  improssion. 
He  was  sorry  to  have  to  say  that,  hocaiise  ho  had 
got  the  idcii  that  L)r.  Hiirtcr  never  had  false  im- 
pressious.  But  ho  seoiued  to  think  that  he  (Prof. 
Ucwai-l  liad  some  liiiid  of  personal  satisfaction  iu 
the  probable  death  of  the  Loblauc  process.  That 
was  certainly  not  the  case,  and  not  one  word  of 
prognostication  on  the  subject  had  fallen  from  him. 
He  had  never  .;poken  of  the  aiiproaching  death  of 
the  Leblauc  indnstry — for  one  reason,  becanso  he 
had  noticed  that  when  anyone  antieii^ated  the  death 
of  a  thing  the  event  was  always  a  long  time  in  coming 
about,  iiut  apart  from  that,  there  were  other  and 
stronger  reasons  why  he  slionld  not  entertain  any  such 
view.  All  Mr.  AVeldon's  friends  would  Ije  alile  to  sub- 
stantiate his  statement  that  when  the  process  which 
he  had  just  doscril)ed  l)egau  to  work  well  on  the 
small  scale  Jlr.  Weldon  was  doc^ply  grieved,  because 
of  the  probability  that  it  would  not  prove  aceeiJtable 
to  his  old  friends.  He  was  a  friend  of  j\Ir.  A\'eldou"s, 
and  felt  a  ideasure  in  representing  lum  ;  therefore 
he  would  be  false  if  he  felt  miy  pleasure  iu  autici- 
jiating  the  death  of  that  intlustry  which  was  so  dear 
to  Mr.  Weldou  and  to  those  friends  who,  liy  their 
generous  support,  had  been  the  means  of  carrying 
out  his  own  great  iuveutiou.  At  the  same  time  it 
was  well  to  be  wiuned  against  the  disaster  which 
Dr.  Hurler  e.vpected.  They  had  recently  seen  vast 
changes  iu  British  manufactures.  They  had  seeu, 
for  instance,  the  abolition  of  the  kelp  industry, 
a  revolution  of  the  paraflin  industry,  and  au  extra- 
ordinary change  iu  the  mauufactiu'e  of  coal  tar 
products.  All  these  industries  had  ^•aried,  while  the 
J^eblimc  process  had  api^eared  to  lie  a  staple  and  as 
it  were  iudigenoiis  to  our  soil.  But  was  it  the  best 
frame  of  mind  to  be  iu,  to  believe  that  such  an 
industry  would  be  a  permanent  oue  ?  He  thought 
it  wise  to  be  warned  that  such  might  not  be  the 
case.  The  total  change  or  the  loss  of  a  particular 
manufacture  might  occiu'  any  day.  Such  losses 
had  been  sustained  before,  simply  Ijecause  those 
concerned  in  them  had  been  asleeiD.  If  Leblauc 
soda  makers  were  in  that  condition  uow,  the  process 
which  he  had  brought  lief  ore  them  would  wake  them 
U13,  aud  if  it  did  that  it  would  have  doue  good.  The 
iugcuuity  of  the  devices  employed  in  it  would  be  a 
stimulus,  he  hoped,  to  newer  processes  of  even 
greater  complexitj-,  aud  would  at  any  rate  eradicate 
for  ever  the  idea  that  a  i^rocess  involving  a  reaction  of 
the  reversible  character  which  he  had  described  could 
not  be  a  practical  success.  M.  Pechiuey  had  proved 
that  such  a  process  coidd  lie  worked  industrially, 
cveu  with  the  complicated  plant  before  them.  His 
hearers  might  be  sure  that  this  was  but  the  begin- 
ning of  such  complexity,  and  that  it  would  not  end 
there.  A  complex  machine  was  at  uo  disadvantage 
if  it  were  controlled  I)y  intelligent  heads  and  hands, 
as  was  proved  by  the  efficiency  of  a  delicate  clirouo- 
ujeter  as  compared  with  an  old  eight-day  clock. 
With  reference  to  the  composition  of  the  gases 
issuing  from  the  fiiruace,  j'crhaps  Jlr.  Brunner  had 
forgotten  that  there  was  a  seiiueuce  iu  the  reactions 
in  the  furnace.  The  tirst  effect  of  chaiging  the 
furnace  with  oxychloride  was  the  iJroductiou  of 
hydrochloric  acid  and  vapour  of  water.  This  mix- 
tiu'e  of  vapoui-s  went  off  first  (carr>-ing  with  it  any 
carbonic  acid  which  might  have  been  left  in  the 
fiuiiace  chambers),  aud  was  rapidly  condensed  in  the 
glass  tube  condenser.  Then  the  subsequent  decom- 
position of  the  oxychloride  took  place  Viy  the  action 
of  oxygen  upon  it,  and  the  gases  which  resulted 
from  that  reaction  were  free  from  carbonic  acid ; 
coueistiug  simply  of   chlorine  and  air.    Hence,   as 


had  been  admitted  by  Mr.  Mond  and  Dr.  TTurter, 
the  chlorine  prodvu'od  would  l)e  quite  suitable  for 
the  manufacture  of  l)leaching-powder.  Although 
the  present  maximum  yield  of  chlorine  was  only 
about  8  per  cent,  of  the  gases  coming  from  the 
furnace,  JI.  Pechiney  had  no  doubt  that  the  cfl'ect 
of  his  nioditications  of  the  plant  wouhl  be  to  raise 
it  to  15  or  20  per  cent.  ;  aud,  judging  from  his 
own  laboratory  experinunits,  there  was  no  reason 
why  it  should  not  ultimately  reach  30  Jier  cent., 
with  a  temperature  of  about  1,0(10^  C.  He  felt  some- 
what surprised  at  the  position  taken  Tip  by  his 
friend  Mr.  Muspratt.  In  his  paper  on  this  process, 
read  before  the  London  Section,  he  had  quoted  from 
Mr.  Muspratt's  presidential  adth-ess  delivered  in 
1883,  aud  had  given  him  the  credit  of  a  very  shrewd 
forecast.  But  it  uow  appeared  as  if  Mr.  Muspratt 
had  either  forgotten  the  fact  or  did  not  like  it.  At 
any  rate,  having  reflected  on  the  matter,  he  seemed 
to  desire  to  withdraw  his  forecast  as  to  the  transition 
of  the  chlorine  industry  to  Stassfurt,  and  considered 
that  there  were  so  uumy  troubles  and  difficulties  in 
the  way  that  the  thing  was  likely  to  remain  as  it  was 
at  present. 

Mr.  Musi'K.iTT. — No,  uo  ! 

Prof.  Dewar,  continuing.  That  state  of  mind 
was  not  characteristic  of  Mr.  Muspratt's  presidential 
address,  in  which  everything  was  so  definite  and 
clear.  But  he  would  make  another  quotation  from 
that  ndtli'css  which  was  even  more  to  the  point, 
and  which  he  would  bo  glad  to  hear  answered, 
because  it  was  a  forecast  of  the  jirescut  state  of 
the  chlorine  industry,  made  by  oue  who  was 
not  only  an  authority  on  it,  but  who  had  given 
careful  attention  to  the  subject  at  the  time,  and  so 
■was  not  to  be  lightly  contradicted.  Mr.  Bluspratt 
had  said  :  "  Oue  ton  of  bleach  can  be  made  from  'i', 
"  tons  of  common  salt.  But  a  satisfactory  i^ositiou 
"  of  the  ti-ade  can  only  be  api^roached  when  the 
"  bleaching  powder  and  the  other  chlorine  products 
"  together  are  the  equivalent  of  the  quantity  of 
"  salt  decomi^osed."  That  all  would  admit;  but 
then  he  went  onto  say:  "  and  stu-li  a  price  Is  ohlalned 
'■  for  the  chlurlne  as  tvlll  com^ctisalc  the  Lchlauc 
"  inal;or  for  his  loss  on  the  alkali  produccJ."  It 
seemed  that  this  second  part  was  now  to  be  elimi- 
nated. He  could  only  say  he  was  glad  to  find  that 
there  had  been  so  much  progress  iu  so  short  a  time  ; 
that  Leblauc  makers  were  so  confident  that  they 
could  compete  with  ammonia  soda  that  they  were 
going  to  eliminate  that  second  pju-t.  Nothing  was 
now  said  of  the  necessity  for  that  chemical  equiva- 
lence, and  there  was  no  reference  to  the  subsitUary 
requirement  that  the  price  of  their  chlorine  should 
compensate  for  the  loss  on  their  alkali.  He  had  l)cen 
assuming  that  that  was  still  necessary.  If  he  was 
wrong  in  that  assumption,  then,  of  coiu'se,  things 
would  be  considerably  modified  ;  but  if  he  was 
light,  then,  as  Dr.  Hurter  had  suggested,  it  woidd 
be  necessary  to  develoji  something  entirely  new,  and 
the  old  Weldou  i^rocess  would  have  served  its  day, 
as  Mr.  Weldou  had  expected,  to  be  replaced  by  a 
process,  cither  his  own  or  someone  else's,  much 
superior  to  it. 
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DB.   BEDSON  IS   THE   CHAIR. 


DISCUSSION  ON  Dr.  BEDSON'S  PAPER  OX 

COLLIERY  WATERS. 

Mr.  .loiiN  P.vTTissox  seut  the  following  note  : — 

In  conuexioii  with  this  iDaper  it  may  be  of  interest 
to  some  meraber.s  of  tlie  section  to  place  on  record 
the  composition  of  some  otlier  colliery  water.s  which 
I  have  had  to  examine  from  time  to  time. 

One  of  the  most  interesting  is  a  very  strong  Inine 
found  in  one  of  the  collieries  in  the  neighbonrhood 
of  Sunderland.  Besides  the  somewhat  tinnsnal  con- 
stituents, soluble  barium  and  lithium,  found  by 
Dr.  Bedson  in  the  Redheugh  water,  this  water  it  will 
be  seen  contains  a  notable  amount  of  bromine.  Its 
composition  is  as  follows  per  gallon  : — 

Chloride  of  sodium G93C',39  grains. 

Chloride  of  lithium Trace 

Chloride  of  potassium 39'55      ,. 

Chloride  of  calcium 19(10-08      „ 

Chloride  of  magnesium 30S*tM)  ■  „ 

Chloride  of  barium S'lH!      „ 

Iodide  of  magnesium 0  '08 

Bromide  of  magnesium* -t-S'-la      „ 

Chloride  of  ammonium 4'83     „ 

!«62-10      „ 

A  water  from  Holmside  Colliery  is  peculiar  on 
account  of  the  large  quantity  of  sulphates  it  contains 
and  the  small  ■quantity  of  chlorides. 

It  contains  as  follows  per  gallon  :^ 

Protosulpbate  of  iron 12"SI0  grains 

Sulpliiite  of  alumina 15*40 

Sulphate  of  lime 7C'41      „ 

Sulphate  of  magnesia GO'OO      .. 

Sulphate  of  soda 5.5-02      „ 

Chloride  of  sodium 1  ■  50     „ 


Some  of  the  colliery  waters  contain  notable  quan- 
tities of  chloride  of  magnesium,  especially  in  the 
Sunderland  district,  and  where  these  are  used  for 
steam  raising  a  corrosive  actiim  on  the  boilers  has 
frequently  been  observed,  j^robably  arising  from  the 
decomposition  ol'  the  chloride  of  magnesium  into 
hytU'Ochloric  acid  and  hydrate  of  magnesia.  It 
is  not  at  all  an  unusual  thing  to  find  hydrate  of 
magnesia  in  boiler  deposits  from  such  waters, 
indicating  a  decomposition  of   this  kind.     A  water 

*  Containing  37'7l  grains  of  bromine. 


from  Broomhill  Colliei-y  in  Northumberland  con- 
tained as  follows  per  gallon  : — 

Carlxjiiatcs  of  lime  and  magnesia 22' 19  grains 

Sulphate  of  lime 8'0l      „ 

Sulj)hate  of  magnesia 0'50 

Chloride  of  magnesium 10'20      „ 

Chloride  of  soilium 7'00      „ 

Organic  matters I'SO     „ 

4!) -20 

but  many  waters  contain  much  larger  quantities  of 
chloride  of  magnesium  than  this. 

Another  unusual  constituent  I  have  sometimes 
found  in  waters,  especially  from  the  Pelton  and 
Tuntield  districts,  viz.,  carbonate  of  soda.  A  water 
from  South  Tantield  Colliery  had  the  following  com- 
position per  gallon  : — 

Carbonates  of  lime  and  magnesia 10 '50  grains 

Carbonate  of  soda 2:i"00      ,. 

Sulphate  of  soda 1'22      ., 

Chloride  of  sodium 1'95      „ 

Organic  matter 0"73     „ 

SS-00     „ 

Another  water  from  Mm-ton  Colliery  containetl 
298  grains  of  carbonate  of  soda  per  gallon.  Three 
waters  from  Pelton  Colliery  contained  3I585,  2429, 
and  3990  grains  jier  gallon  respectively.  Some  of 
the  sludge  water  from  a  boiler  using  the  last-men- 
tioned waters  contained  1,239  grains  of  carbonate  of 
soda  i^er  gallon — an  amount  almo.st  sufficient  to  have 
suggested  its  utilisation  as  a  source  of  alkali  before 
the  days  of  ammonia-soda. 

Dr.  Bedsox  remarked  that  the  subject  of  colliery 
waters  was  attracting  notice  elsewhere,  Mr.  De  Ranee 
having  read  before  the  ^Manchester  Geological  Society 
a  paper  on  Brine  Springs  in  the  Coal  Measures,  None 
of  those  mentioned  by  him  seemed  to  contain  snob 
large  amounts  of  scjlids  as  those  examined  by 
Dr.  Bedson. 

Mr.  J.  11.  Pavmi:  read  the  following  note  on  the 
subject :  — 

Ax.\LYsis  of  W.^TER  from  Man  VERS  Main  Colli  kry, 
South  Yorkshire,  November  1887. 

Grains  Grammes 

per  gallon.         |>er  litre. 

Calcium  sulphate 1W74    2-411 

Strontium  sulphate tnice     trace 

Calcium  carbonate S'S*!    "050 

Sodium  chloride 0207-70  ....  88-CSl 

Calcium  chloride 13(i«-55  ....  19-52-2 

Magnesium  chloride o51-55  ....  7-879 

.\mmonium  chloride 12*22    'll't 

Magnesium  bromide 50*30    *718 

Alumina  and  fciTie  oiide 175    -025 

Silica 1-40  ....  -020 

&3«3-7t  119*4S1 

Temperature  of  water  73^  Fahr.,  sp.  gr.  1*085  = 
17^  Tw. 

Sample  taken  at  a  depth  of  400  yards  from  surface 
by  manager  to  Jlanvers  ^Nlain  Colliery,  Air.  Thomson, 
to  whom  I  am  obliged  for  it. 

He  informs  me  also  that  the  water  is  in  small 
quantity,  and  only  found  where  it  drains  to  lowest 
levels.  Bubbles  of  gas  often  sc  en  passing  through 
it.  (Nature  of  these  I  have  not  had  opportunity  of 
examining.)  Sample  when  I  received  it  contained  a 
Blight  ochreous  deposit. 

Dr.  .1.  H.  Smith  read  the  first  part  of  a  paper  on  a 
new  method  of  estimating  nitrogen,  publication  of 
which  is  deferred  till  the  paper  is  completed. 
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AN  ANALYSIS  OF  SHOTLFA'  BRIDGE 
SPA  WATER. 

BY   IIENIIV  PEIIiE,   F.C.S. 

This  luiiiornl  sprinp;  is  sitnatoil  near  Shotley  l?i-iilge, 
n  siuiiU  villiiKo  in  the  north  of  the  eomitv  of  ]>arhain. 

It  has  for  many  years  been  used  l)y  people 
sntVerinf;  from  rheumatism  and  skin  diseases. 

The  watei-  when  first  eolh^cted  is  perfectly  clear, 
but  has  a  slightly  brown  tinge.  If  allowed  to  stand 
some  time  it  becomes  turbid,  owing  to  the  carbonic 
acid  gas  escaping,  which  renders  the  carbonate  of 
ii-ou  insoluVile.  It  has  a  strong  taste  of  iron,  which, 
however,  it  loses  on  standing,  and  that  of  common 
salt  may  then  easily  be  detected.  This  change  is  due 
to  the  precipitation  of  the  iron 

The  flow  of  water  at  the  well  is  about  .10  or 
40  gallons  per  hour.  It  rises  from  the  spring,  through 
a  stone  shaft,  about  20  ft.  deep,  and  runs  through  an 
iron  pipe  into  a  stone  basin,  which  is  coated  with  a 
thick  deposit  of  oxide  of  iron  from  the  water. 

In  the  analysis  of  the  water,  the  following  methods 
were  employed : — 

The  total  solids  in  the  water  were  determined  by 
evaporating  2-jO  ce.  to  dryness,  and  then  heating  the 
residue  obtained  at  180'  C. 

The  method  employed  in  estimating  the  ammonia 
consisted  in  distilling  the  water  with  caustic  soda, 
and  then  estimating  the  ammonia  in  the  distillate  by 
Nesler"s  colotu-  test.  In  order  to  show  that  the 
ammonia  existed  in  the  water  as  chloride,  a  small 
portion  of  the  solid  residue  was  ignited  in  a  platinum 
basin,  white  ftimes  escaping,  which  on  examination 
gave  the  characteristic  reactions  of  ammonia  and 
chlorine. 

In  the  estimation  of  the  calcium  chloride,  2.50  cc. 
of  the  water  -nere  boiled  until  all  the  carbonic  acid 
had  been  expelled,  the  calcium  carbonate  being 
thereby  precipitated.  The  calcium  chloride  in  the 
filtered  liquid  was  then  determined  iu  the  usual  way. 

In  the  estimation  of  magnesium,  potassium,  and 
Sodium,  one  litre  of  water  was  evaporated  to  dryness, 
and  the  residue  treated  with  hyibochloric  acid  and 
water.  The  iron  and  calcium  were  removed  by  pre- 
cipitation. Pure  ammonium  phosphate  was  then 
added,  and  the  magnesium  phosphate  filtered  oft'  and 
weighed.  'J'he  excess  of  ammonium  phosphate  was 
removed  by  adiling  oxide  of  lead.  The  ammonium 
salts  were  expelled  by  ignition  The  alkalies  were 
then  weigheil  as  chlorides,  and  separated  with 
platinum  chloride. 

For  estimating  the  lithia,  ten  litres  of  water  were 
evaporated  to  ih-yness.  The  iron,  calcium,  mag- 
nesium, &c.  were  removed,  and  the  lithia  was  then 
precipitated,  and  weighed  as  phosphate. 

The  total  carbonic  acid  was  determined  by  adding 
pure  lime  to  250  ec.  of  the  water.  The  carljonate  of 
lime  obtained,  was  treated  with  acid,  and  the  carljonic 
acid  evolved  was  absorbed  in  potash  bulbs. 

The  chlorine,  bromine,  and  iodine  were  pre- 
cipitated with  nitrate  of  silver,  and  weighed  as 
chloride,  l)romide,  and  iodide  of  silver.  For  the 
separation  of  bromine  and  iodine,  25  litres  of  water 
were  evajiorated  to  ili-yness.  The  total  amount  of 
bromine  and  iodine  in  the  residue  was  determined 
by  means  of  n  standard  solution  of  chlorine  -water. 

The  method  employed  in  estimating  the  iodine 
was  as  follows  :  1  cc.  of  chloroform  was  added  to  the 
solution  of  the  residue,  obtained  by  evaporating  the 
water  to  dryness.  Standard  chlorine  water  was  then 
added  drop  by  drop,  until  the  violet  coloration  of  the 
chloroform,  due  to  the  liberation  of  iodine,  had 
entirely  disappeared. 


The  complete  analysis  of  the  water,  also  the  per 
cent.  compositi(5n  of  the  solid  residue,  are  sliowu  iu 
the  following  tables  : — 

ANiLTSis  op  THE  Water. 
Gmiiis  per  Cilloii. ,   Grams  per  Litre. 


3-983 
•2M 

-0S69 

Ammonium  cliloride 

-0042 

Calcium  chloride 

18-424 

-2032 

Lithium  cliloriile 

•4ii5 

-O0C5 

.Alagncsium  chloride 

3-059 

•W37 

Potiissium  chloiide 

3- 391 

-0513 

Sodium  chloride 

121-3.31 
27-748 

1-7.333 

Ciilcium  bicai-bonate 

-39CI 

Magnesium  bicarbonate. . 

Traces. 

Traces. 

Ferrous  bicarbonate 

1-085 

•0155 

Mangauous  bicarbonate. . 

Traces. 

Ti-aces. 

Magnesium  biomido 

-631 

•0075 

Magnesium  iodide 

■0037 

•00005C 

Silica 

Traces. 

Traces. 

Phosphates 

Traces. 

Albumenoid  ammonia. . . . 

Traces. 

Traces. 

Total  chlorine 

98  100 

-C03.T 

-4i;i3 

23-380 

1330 

•00003 

Total  bromine 

-00659 

Total  carbonic  acid 

•3310 

Free  carbonic  acid 

5-S31 

•0833 

Specific  gravitj-  at  15^3°  C  =  1-00197. 

Tcuiperalure  of  water  at  the  \vcll  10^  C,  the  air  at  tlie  lime  of 
obi-ci-vatioa  beiot;  14°  C, 

COMPO.SITION-    OP   EeSIDUE,    PRIED    .\T    180'   C. 
Total  Solid  Residue  =  2-481  Grams  per  Litre. 


Grams  per  Litre. 


Per  Cent. 
Composition. 


-0509 

2-29 

.Vmnioi'iuni  cliloride 

Calcium  chloride 

■2i;32 

10-95 

LilUium  chloride 

-0(k;5 

•26 

Magnesium  cldoride 

•0Ki7 

1-7G 

I'utassium  chloride 

-0513 

2-06 

Sodium  chloride 

1-7333 

69-77 

Calcium  carVionate 

-2733 

11-03 

Oxide  of  iron 

-0155 

■62 

Magnesium  bromide 

•0075 

•30 

Magnesium  iodide 

•00005 

•002 

Magnesium  carbonate 

Traces. 

Traces. 

Silica 

Traces. 

Traces. 

Traces, 

Manganese 

Traces. 

Traces. 

Total........ 

2'45S2S 

99^092 
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Thfi  bnrinm  present  in  the  -water  ■was  estimated  in 
the  followiuff  niainier  :  One  litre  of  •water  was  boiled 
for  four  lioms  in  order  to  preeipitate  tlie  salts  held 
in  solution  by  carbonic  acid.  8ulj)liuric  acid  was 
then  addeil  to  the  filtered  liquid,  forming  a  white 
precipitate  which  was  filtered  otV  and  weighed.  The 
precipitate,  ujiou  (jualitative  examination,  proved  to 
consist  of  Ijarium  snlpliate.  The  precipitated  car- 
bonates from  tlie  boiled  water  were  dissolved  in 
liydrochloric  acid,  and  on  the  addition  of  sulphuric 
noid  only  n  very  slight  precipitate  of  burium  sulphate 
-nns  obtoiued. 


^Pla^g-olu  anti  ^rottt^I)  ^rrtt'oiu 


Chairman  :  J.  J.  Coleman. 
I'iee-Chairmaii ;  "W.  W'allrioe. 


JTon.  Vice-Chairmen  : 


(K.  C.  C.  Sianfonl. 

(.Sir  J.  Neilson  Cmhbeitson. 


Com  mil  lee : 


J.  Addio. 
(i.  Beilby. 
T.  Y.  Bucliannii. 
W.  S.  Ciirpliey. 
\V.  Foulis. 
J.  Fyfe. 
R.  Inine. 
T.  P.  Sliller. 


E.  J.  Mills. 
J.  M.  Jlilno. 

T.  L.  Patterson. 
J.  Patti.son. 
R.  PuUar. 

F.  J.  Rowan. 
D.  R.  .Steuart. 
A.  Wllitelaw. 


Uiin.  Treasurer :  W.  J.  Chrystal. 

Local  Secretary  : 

G.  G.  Henilerson.  Obemioal  Laboratory,  University  o(  Glasgow. 


Xoticos  of  pajicrs  and  eoniuuuiieaiioiis  for  the  meetings  to  be 
sent  to  the  Local  Secretary. 


The  Third  l[ixt!»g  for  fJiis  Session  tvas  held  in  the 
Societii's  Bonitis,  207,  Bath  Street,  Glasgow,  on 
Tuesd'aij,  lOfh  Jnumnj  1888. 


MB.   J.   J.  COLESLW    I>f   THE   Cn.«K. 


THE  CORROSION  <>F  LEADEN  WATER 
riPES. 

BY  PROF.  C.\HNELLT,  D.fSC.,  AND  VT.  FREW,  rNIVEESlTT 
COLLEGE,    DUNDEE. 

Some  time  ago  -we  obtained  possession  of  several  pieces 
of  lead  piping,  which  had  been  in  use  for  80  to  100 
years  for  conveying  water  to  Fingask  Castle,  near 
Perth.  It  had  been  originally  laid  for  some  distance 
in  a  stone-btiilt  drain  connected  with  the  castle. 
This  piping  was  very  largely  corroded  and,  though 
-j^,.  in.  thick,  was  in  many  cases  quite  eaten  through, 
and  deeply  and  extensively  honeycombed  in  other's. 
This  coiTOsion,  which  extended  only  half  ixiund  the 
pipe,  h.td  evidently  started  from  the  outside,  for  the 
inside  of  the  pipe,  where  it  had  not  lieeu  perfoi-ated, 
wa«  in  perfectly  good  condition,  and  merely  covered 
with  a  \ery  thin  yellowish  white  incrustation.  The 
cavities  foi-med  externally  in  the  walls  of  the  pipe  by 
the  corrosion  were  filled  with  a  vei-y  hard  brick-red 
deposit,  almost  the  colour  of  rod  lead.  This  deposit 
was  in  places  covered  with  a  very  thin  white  tilm  or 
incrustation.* 


*  Since  completing  this  investigation  we  h.ive  found  that  Bam. 
bei-ger  ( Dingl.  poly  t.  J.  *215, 35)  1ms  also  observed  a  similar  corrosion 
in  a  piece  of  lead  pipe  which  had  rested  for  five  years  in  a  layer 
of  Purtlaud  cement.  In  this  case  the  red  deposit  consisted  of 
PbO  =  tWSO;  CO.  =  1-74;  HjO  =  I'lS;  CaO  =  trace  i  =  '.la'cr. 
Percira  has  also  recorded  a  similar  case. 


The  following  ir,  a  photograph  of  some  of  tliese 
pieces  of  pi]"' : 


An  analysis  of  the  red  deposit,  after  scra)iing  off 
any  of  the  white  incrustation,  gave  the  following 
results,  from  which  it  is  seen  that  it  consisted  almost 
entirely  of  a  red  modification  of  lead  monoxide 
PbO. :— 


PbO... 

= 

9S-3S 

CaO... 

.     = 

0-3S 

PeO... 

.     = 

0-27 

MgO... 

.     = 

OOfi 

SiOj... 

.     = 

0--2I) 

CI 

.     = 

001 

CO,.... 

.     =i 

1-07 

H.O... 

= 

0-08 

PbO.... 

= 

95-CO 

PbCOj.. 

= 

.■5-33 

CaCO,.. 

= 

009 

MgCO.,.. 

=3 

o-w 

FfCOj.. 

= 

o-« 

SiOj.... 

= 

0-20 

CI 

= 

001 

HiO.... 

= 

0-08 

100« 

The   thin   white   incrustation    overlying 
deposit  had  the  following  composition  ;  — 


PbO. 

CaO 

MaO 

FeO 

CO, 

Cl.SiO-.HjO 


£t5*tj5 
trace 

0  14 

0-07 

3-02 

1-12  byditr.  -I 


(  PbO . . 
PbCO, 


MgCOs 

FeCO, 

Cl.SiO.,  H.O 


the    red 

=  81-32 
=  1710 
=  0-30 
=  0-16 
1-12 


l()0-(lO 


This  last  analysis,  however,  is  only  approximately 
correct,  as  in  order  to  obtain  a  sutficient  quantity 
the  white  film  had  to  be  scraped  off,  aud  in  the 
operation  got  mixed  to  some  extent  with  the  red  part. 
The  composition  of  the  old  lead  pipe  itself  was  : — ■ 
Pb  =  99-74;  Sb=0-07;  Fe  =  0-Or>;  =99-80. 

It  was  ascertained  : — (1.)  That  only  a  certain  length 
of  the  pipe  had  been  coi-roded  ;  (2. 1  That  the  whole 
length  of  the  pipe  wliich  was  corroded  ibut  n<i  more) 
rested  on  some  biickwork  covered  ^ith  mortar  ; 
and  (3.)  That  tlie  half  of  the  pipe  wliicli  was  corroded 
was  undermost  and  had  lieen  embedded  in  the  mortar. 

We  were  also  told  by  practical  plumbei's  that  a 
leaden  pipe  laid  thn)ugh  a  wall  and  in  contact  -with 
the  mortar  almost  always  suffered  corrosion  with 
the  fonnation  of  a  red  incrustation,  similar  to  that 
in  the  pipe  under  examination.  The  key  to  this 
extraordinary  corrosion,  therefore,  was  evidently 
the  presence  of  frep.  lime.  The  white  outer  lilni, 
however,  had  most  likely-  been  the  result  of  the 
combined  action  of  the  air  and  water  on  the  lead 
monoxide,  as  is  shown  liy  the  very  much  larger 
quantity  of  lead  carV)oiiate. 

That  it  was  free  lime  and  not  carbonate  which  had 
caused  the  corrosion  was  proved  by  the  fact  that  a 
piece  of  lead  pipe,  which  had  lieen  laid  in  a  bed  of 
chalk,  did  not  exhibit  the  least  trace  of  corrosion. 
The  pipe  refeii-ed  to  was  e\-idently  a  very  old  one, 
as,  instead  of  being  round,  it  was  oval  and  had 
been  made  by  soldering  the  two  edges  of  a  piece  of 
sheet  lead. 

We  also  obtained  possession  of  another  piece  of 
lead  pipe  which  had  been  found  laid  in  a  bed  of  blue 
clay  at  Seggieden,  near  Perth.  It  was  vei-y  much 
corroded,  but  in  this  case  the  substance  of  the  pipe 
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was  completely  eaten  away  without  the  foi-mation  of 
any  iuorustation.  This  jiipo  had  boon  laid  about 
80  years,  auil  is  represi'uteil  in  tlio  lolloping 
photograph  : — 


We  were  also  told  by  practical  plumbers  that  a 
peaty  soil  was  less  liable  to  act  on  lead  pipes  when 
laid  iu  it  than  a  sandy  soil,  or  rather  a  soil  consisting 
of  water- washed  sand  (river  saud).  The  water  from 
the  Bagshot  sands  also  con-fides  lead,  as  shown  by 
Swaiue  Taylor,  and  G.  Brando  and  Warington. 

Iu  order  to  throw  some  light  on  the  above  and 
similar  oases  of  corrosion,  we  have  made  several  series 
of  exi^eriments,  but  before  stating  the  details  of  these 
it  will  lie  well  to  give  a  brief  account  of  some  of  the 
more  modern  opinions  as  to  the  circumstances  which 
aft'ect  the  action  of  water  on  lead,  so  far  as  they  bear 
on  our  own  investigations. 

The  proposal  to  supply  Glasgow  with  water  from 
Loch  Katrine  led  to  quite  an  extensive  series  of 
researches  on  the  action  of  water  on  lead,  for  accord- 
ing to  Miller  the  water  from  this  loch  was  more 
corrosive  in  its  action  on  lead  than  any  other  which 
he  had  had  occasion  to  examine.  It  is  a  very  soft 
v.ater,  but  he  concluded  that  softness  alone  could 
not  be  the  cause  of  its  corrosive  action,  since  other 
waters  almost  equally  soft,  such  as  that  from  the 
Dee  iu  Aberdeenshire,  were  non-corrosive.  Now  it 
was  found  that  the  corrosive  action  of  the  Loch 
Katrine  water  could  be  entirely  prevented  liy 
cau.<ing  it  to  flow  over  fragments  of  old  red  sand- 
stone and  limestone  ;  while  Dr.  Taylor  stated  that 
the  addition  of  one  50,000th  part  of  calcium  car- 
bonate also  prevented  it;  the  same  opinion  being  also 
lield  subsequently  Ijy  Graham,  Miller,  and  Hofmaun. 
Tlie  most  important  of  all  the  investigations  on  this 
subject,  however,  is  that  of  Crookes,  Odling,  and 
Tidy,  the  details  of  which  are  given  in  their  very 
admirable  "  Report  on  the  Action  of  Water  on  Lead," 
made  to  the  Water  Committee  of  the  Corporation  of 
Huddersfield  in  1880,  a  report  which  should  be 
consulted  by  all  wIkj  are  interested  in  the  water 


supply  of  towns.  Their  investigation  was  limited 
chiefly  to  the  action  of  soft  waters  on  lead,  and  they 
found  that : — (1.)  Those  soft  watera  which,  when 
taken  from  tiie  service  pipes,  contained  a  notable 
quantity  of  lead,  gave  on  the  average  0' 21  grain  of 
sihea  per  gallon  ;  (2.)  In  those  in  wliich  there  was 
no  lead  the  silica  present  ■=■  0"53  grain  per  gallon; 
(3.)  In  tho.se  in  which  the  action  was  intenuediate 
the  .silica  =:  0-39  grain  per  gallon.  It  was  thus 
evident  that  tlie  corrosive  action  of  the  water  was 
conditioned  mainly,  if  not  altogether,  by  the  amount 
of  silica  present,  and  this  was  further  confirmed  by 
laboratory  experiments,  made  liy  sliaking  up  tlifterent 
forms  of  silica  with  water  and  afterwards  allowing 
the  water  to  act  on  lead.  Their  main  conclusions 
were  : — (l.)  That  a  water  becomes  lead-proof  when 
the  dissolved  silica  is  about  0 '  5  grain  per  gallon  ; 
(2.)  That  it  is  essential,  in  order  to  en.sure  the  pro. 
tective  action,  tliat  the  siUcation  of  the  water  should 
be  maintained.  They  found  that  the  best  method  of 
eft'ectually  silicating  the  water  was  to  use  a  mixture 
of  flints  and  limestone,  but  give  no  reason  or  experi- 
ments to  explain  this. 

We  now  proceed  to  describe  oiu-  own  experiments, 
which  were  made  for  the  pm-pose  of  ascertaining 
the  action  of  slaked  lime,  limestone,  sand,  calcium 
silicate,  i-c.  on  lead.  The  method  we  employed  was 
as  follows : — Pieces  of  clean  bright  lead  were  accu- 
rately weighed,  and  completely  immersed  in  distilled 
water  made  up  to  a  thin  paste  with  the  substance 
the  action  of  which  was  to  be  tested.  There  they 
were  allowed  to  remain,  without  being  disturbed, 
for  the  specified  time  at  the  ordinary  temperature. 
Each  piece  was  then  washed  with  water,  being  also 
gently  rublied  with  the  finger,  ^viped  with  a  cloth, 
di'ied  at  SO  C,  and  again  carefully  weighed.  To  each 
set  of  experiments  there  was  a  duplicate  ;  the  one 
set  being  carried  out  iu  beakers  with  free  exposiu'e 
to  the  air,  and  the  other  set  in  well  stoppered  8-oz. 
glass  bottles.  These  bottles  were  filled  about  two- 
thirds  -n-ith  the  substance,  and  the  lead  was  therefore 
out  of  contact  with  air,  with  the  exception  of  the 
small  qtiantity  in  the  upper  pai-t  of  the  liottle.  In 
the  first  series  of  exjieriments  were  used  pieces  of 
lead  pipe  as  nearly  as  possible  of  the  same  size 
{y\z  ,  li  in.  long,  .'  in.  diam.  outside,  and  J;  in.  thick), 
but  as  this  occasionally  gave  rise  to  eiTor,  owing  to 
the  difficulty  of  cleaning  the  lead  after  immersion 
witliout  scratcluug  it,  pieces  of  sheet  lead,  cut  to 
exactly  the  same  size,  were  employed  in  all  the 
remaining  series.  These  pieces  of  lead  measiu-ed 
i  in.  X  1  in.,  and  were  ,'.t  in.  thick.  All  the  experi- 
ments under  each  series  were  carried  out  simulta- 
neously and  as  nearly  as  possible  under  like  external 
conditions.  Tlie  results  are  given  : — (1.)  As  absolute 
loss,  this  being  simply  the  actual  loss  of  weight  ; 
and  (2.)  As  per-centage  loss,  cnlciilated  on  the 
average  weight  of  the  pieces  of  lead. 


Series  I. 
liCad  ripes  (average  weiglit  =  7.3'«5S  grammes).— Time  ot  exposure  29  Jays. 


IH  BbAKBBS. 

Absolute  Loss. 

Per  Cent.  Loss. 

In  Bottles. 

1 
Absolute  Loss.  ^  Per  Cent.  Loss. 

Slaked  lime 

•3075 
•1S« 
•0S70 
•0075 
•0070 

•41S 
•251 

•lis 

010 

•009 

•006 

0 

•0685 

•06S0 

■W75 

.'Spoilt. 
•0055 
•0035 
•0025 

•093 

oaa 

•0(W 
Spoilt. 
007 
•004 
•003 

Water     

Slaked  lime 

Slaked  lime  and  8.and 

Water                    

Calcium  carbonate  and  sand 

•0050 
0 

Calcium  carbonate  and  sand 
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Sebies  n. 

Shoot  Load  (averse  weight  =  2o'575  grammes).— Time  of  exposure  28  days. 


Is  Beakers. 


Absolute  Loss. 


Per  Cent.  Loss. 


SInkcd  limo 

Water 

Slaked  lime  and  snr.d 

Peat.. 

Aluminium  Iiydrato 

Calcium  carbonate 

Sand 

Old  mortar 

Calcium  carbonate  and  sand  . 


•2720 
■IISO 
•0S25 
•0200 
•0035 
■OOoO 
•0910 
•0020 
II 


i^oet 

•161 
•322 
•113 

•037 
•019 
•015 
•007 
0 


Is  Bottles. 


Slaked  lime 

Water 

Peat 

Aluminium  hydrate 

Slaked  lime  and  sand 

Old  mortar 

Calcium  carbonate 

Calcium  carbonate  and  sand  . 
Sand 


Absolute  Loss.   Per  Cent.  Loss. 


•0-210 

•0S3 

•01G5 

•061 

01C5 

•064 

0125 

•Ota 

0095 

■037 

0010 

•003 

0005 

•001 

0005 

•001 

0 

0 

Series  m. 

Sheet  Lead  (average  weight  =  2S^907  grammes).— Time  of  exposure  it  days. 


Ix  Beakers. 

Absolute  Loss. 

Per  Cent.  Loss. 

Is  Bottles. 

Absolute  Loss.  1  Per  Cent.  Loss. 

•1555 

•1060 
•0975 

•oiso 

•0060 
■0315 
•0030 
•0030 

•0025 

■600 
■111 
•381 
•070 
•023 
•OlS 
•012 
■013 
•010 

•05S5 
•0370 
•0295 

•220 
•110 
•120 
•103 
•028 
•015 
•013 
•Oil 
•007 

Slaked  lims  and  sand 

Peat 

Peat 

Water 

•0280 
•0075 
•00 10 
•0035 
•0030 
■0020 

Sand  

Calcium  carbonate 

Sand , 

Calcium  carbonate 

Calcium  carbonate  and  sand 

Old  mortar 

Calcium  carbonate  and  sand 

seeies  rv. 

Sheet  Lead  (average  weight  =  25^S85  grammes).— Time  of  exposure,  11  days. 


Is  Beakers. 


Slaked  lime 

Slaked  lime  and  sand 

Water 

Peat 

Aluminium  hydrate 

Calcium  carbonate  and  sand 

Sand 

Calcium  carbonate 

Old  mortar 


Absolute  Loss. 

Percent.  Loss. 

•1450 

•567 

•1100 

•430 

•1030 

•403           1 

•0235 

•100          t 

•0065 

•025 

•0035 

•013           ' 

■0030 

•012 

•0O2O 

•007 

•0015 

■005 

Is  Bottles. 


Absolute  Loss.  I  Per  Cent.  Loss, 


Slaked  lime  and  sand 

Water 

Slaked  lime 

Peat 

Aluminium  hydrate 

Calcium  carbonate 

Sand 

Old  mortar 

Calcium  carbonate  and  sand 


■04  JO 

•172 

■0340 

■1.33 

•0325 

■127 

•0215 

•0S4 

•0110 

•043 

•0035 

•013 

•0030 

•012 

•0)20 

•0O7 

•0005 

•002 

In  the  next  series  of  experiments,  substances  other 
than  those  previously  tried  were  employed,  except 
that  ■water  and  calcium  silicate  were  repeated  for 
purposes  of  comparison.  Experiments  xvere  also 
made  simultaneously  to  determine  the  effect  of  the 
presence  of   sand,  calcium  carbonate,  and  calcium 


silicate  in  reducing  the  corrosive  action  of  ammonium 
and  potassium  nitrates  respectively.  TVhen  the 
substance  is  soluble  in  water  the  second  column 
of  the  table  gives  the  amount  dissolved  in  50  cc.  of 
water,  i.e.,  in  the  quantity  of  water  iised. 
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Series  V. 

Sheet  Lead  (average  weight=21"076 grammes).— Time  ol  exposure  -28  days. 


.V  mount 

nf  Siiltctjmre  in 

Mixed  with 

Column  I. 

dissolved  in 
30  cc.  of  Water. 

Water  only. 

Sand  and  Water. 

Calcium                  Calcium 
Carbonate  and    ,  Carbonate.  Sand, 
Water.                and  Water. 

Calcium 

Silicate  and 

Water. 

Is  Beakebs. 
.\mmonium  nitrate 

O'l  gramme 

0"1  gramme 
Thin  paste 

23 '6  grammes 
Thin  paste 
Thin  paste 
Thin  paste 

Pcr-centage  Loss. 

1-823 
•7(3C 
•oM 
•133 
•030 
•OSS 
•012 
•010 

•048 
•004 

•OOfi 
•012 

•012 
•004 

•010 
■006 

Potassium  nitrate 

Calcium  sulphate 

Magnesium  sulphate 

Magnesium  oxide 

Ix  Bottles. 

Aminonium  nitrate 

Calcium  sulphate 

Water  

O'l  gramme 
Thin  paste 

Thin  paste 
2o'6  grammes 
Thin  paste 
O'l  gramme 
Thin  paste 

1^4P3 
•071 
•05S 
046 
•019 
•0!0 
•008 
•008 

•012 

•uuo 

■002 
•004 

•010 
•006 

•004 
0 

Magnesium  sulphate 

Potassium  nitrate 

Magnesium  oxide 

The  sftinl  employed  iu  the  above  experiments  was 
■what  is  known  as  pure  white  silver  sand  ;  the  calcitim 
CiU'bonate  was  precipitated  chalk  ;  the  old  mortar 
was  taken  from  an  old  wall  which  had  been  Vniilt  over 
50  Te;u-s  ago  ;  the  lime  was  the  ordinary  (iiiickUme 
used  for  l)iiilding  purposes  ;  the  calcium  silicate  was 
ground  "Wollastonite  CaSiO.i. 

We  tried  peat  because  it  is  said  to  protect  lead 
pipes  from  corrosion  when  laid  in  it ;  and  ahiminimn 
hydrate  was  tried  because  it  is  the  principal  con- 


stituent of  the  blue  clay  which  caused  the  corrosion 
of  the  i^iece  of  pipe  refeiTcd  to  above. 

The  precipitated  aluminium  hydrate  we  employed 
contained  5U  per  cent,  of  water,  but  we  did  not  know 
the  temperature  at  which  it  had  been  dried. 

The  following  table  contains  the  averages  of  the 
results  given  under  Series  U.,  HI.,  and  TX.,  and 
alongside  of  these  are  placed  the  results  obtained  in 
Series  I.  and  V.,  arranged  iu  the  order  of  their 
corrosive  action,  beginning  with  the  most  powerful: — 


Is  Beaeebs. 


Loss  per  Cent. 


Series 
I. 


Series 

n..iii.,iv., 

average. 


I.\  Bottles. 


Series 
V. 


.\mmonium  nitrate 

SlaVcd  lime 

Water 

Slaked  lime  and  sand 

Potassium  nitrate 

Peat 

Calcium  sulphate 

iluminium  hydrate 

Magnesium  sulphate 

Blue  clay 

Sand 

Calcium  carbonate 

Old  mortar 

Calcium  carbonate  and  sand  .... 

Magnesium  oxide 

Calcium  silicate 


■41S 
■251 

•lis 


•010 

0 
•COB 
•007 


•745 
•120. 
•377 

•094 

•028 


•015 
•013 
•008 
•008 


1^829 


•766 


•5U 


•133 


•030 
•033 


•CM 

•010 


Ammonium  nitrate 

Slaked  lime. .'. 

Calcium  sulphate 

Slaked  lime  and  sand 

Water 

Peat 

Blue  clay ; 

.\luminium  hydrate 

Magnesium  sulphate 

Calcium  silicate 

Potassium  nitrate 

Ma.^nesiura  oxide 

Calcium  carbonate 

Sand 

Old  mortar 

Calcium  carbonate  and  sand 


Loss  per  Cent. 


Series 
I. 


Series 

n.,iii.,iv. 

average. 


■092 


■093 
•064 


•007 
•0D3 


•113 

■IIG 
•101 
•089 

•040 


Series 
V. 


i^4as 


•071 


•058 


•016 


•019 

.. 

•010 

.. 

•008 

.. 

•008 

•009 

.. 

•009 

.. 

•006 

■  • 

•005 

. , 
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The  above  results  show  : — 

(1.)  That  in  almost  all  cases  the  corrosion  is  much 
greater  mth  free  exposure  to  the  air  than  wlien  air 
is  cxclmlcd.  Thus  the  action  of  water  is  diminisheil 
to  about  one  foiuih,  anil  that  of  slaked  lime  to  about 
one  fifth  by  the  exclusiou  of  air. 

This  contirms  the  oliscrvations  of  pre^^ous  investi- 
gators. The  iliminution  in  the  corrosive  action  on 
exclusion  of  air,  as  a  rule,  is  tlie  most  marked  in  the 
case  of  tliose  substances  which  exert  the  greatest 
corrosive  action. 

Witli  aliuuinium  hydrate  and  blue  clay,  however, 
the  exclusion  of  air  somewhat  increases  the  corrosive 
action. 

With  calcium  carbonate,  old  mortar,  calcium  sili- 
cate, or  a  mixture  of  calcium  carbonate  and  sand,  tlio 
presence  or  absence  of  air  seems  to  make  very  little 
diflerenee,  for  thougli  tlie  average  rcsiilts  are  some- 
what in  favour  of  the  exclusion  of  air,  yet  the 
individual  results  are  sometimes  one  way  and  some- 
times the  other.  The  effect  of  exclutling  air  is, 
however,  by  far  the  most  marked  in  the  case  of 
potassium  nitrate,  which  with  free  exposTire  to  air  is 
almost  as  corrosive  as  water  alone,  but  becomes 
equal  in  protective  power  to  calcium  silicate  when 
air  is  excluded. 

(2.)  With  exposure  to  air  the  corrosive  action  of 
water  on  lead  is  very  considerably  increased  by  the 
presence  of  ammonium  nitrate  or  of  slaked  lime, 
imd  in  the  absence  of  air  also  liy  calcium  sulphate 
and  by  a  mixture  of  slaked  lime  and  sand. 

The  presence  of  any  of  the  other  substances  tried, 
with  or  without  exposure  to  air,  materially  diminishes 
the  coiTosive  action. 

This  is  the  case  even  with  potassium  nitrate,  though 
it  is  usually  stated  that  nitrates  increase  the  action 
of  water  on  lead. 

(3.)  The  energetic  action  of  slaked  lime,  which  is 
considerably  greater  than  that  of  water  alone,  either 
with  or  without  the  exclusion  of  air,  fully  explains 
the  corrosion  of  the  leaden  pipe  we  obtained  from 
Fingask  Castle,  as  well  as  the  general  experience  of 
pliimbers,  that  lead  pipes  when  laid  tlirough  a  wall 
in  contact  with  the  mortar  undergo  rapid  con-osion. 

The  lead  which  was  exposed  to  the  action  of  slaked 
lime  became  dotted  over  with  red  spots  or  patches, 
these  being  the  commencement  of  an  incrustation 
similar  to  that  on  the  old  lead  pipe  from  Fingask 
Castle. 

Notwithstanding  that  the  presence  of  sand,  as  we 
shall  see  directly,  has  a  most  important  eflfect  in 
protecting  lead  from  corrosion,  yet  its  presence  in 
mortar  is  not  sufficient  to  prevent  the  corrosive  eftect 
of  the  slaked  lime,  for  though  it  reduces  it  consider- 
ably, it  still  exerts  a  corrosive  action  about  equal  to 
that  of  distilled  water.  The  coiTosion  of  leaden  pipes 
by  mortar  must  take  place  pretty  rapidly  and  must 
be  complete  comparatively  soon  after  the  laying  of 
the  pipe,  for  as  the  free  lime  becomes  carbonated 
and  silicated,  the  corrosive  action  will  become  less 
and  less  ;  for  as  the  above  results  show,  old  mortar  as 
well  as  calcium  silicate  and  carbonate  separately 
exert  a  powerful  protective  action  on  the  lead. 

(i.)  The  resiilts  also  explain  the  non-corrosion  of 
the  old  lead  pipe  which  had  been  laid  in  chalk,  the 
latter  being  a  highly  protective  substance,  but  scarcely 
account  for  the  great  coiTosion  of  the  pipe  which  had 
been  laid  in  blue  clay.  The  blue  clay  we  tried,  how- 
ever, was  not  the  same  as  that  in  which  the  pipe  had 
been  laid,  for  we  were  unable  to  obtain  any  of  the 
latter. 

The  results  also  confirm  the  practical  experience 
that  a  protective  action  is  exerted  by  a  peaty  soil, 
though  this  protective  action  is  not  very  great. 


The  lead  after  exposure  to  peat  and  water  was 
covered  with  ii  faint  black  film,  as  if  it  had  been 
exposed  to  the  action  of  sulphuretted  hydrogen  ;  it 
is  probably  the  formation  of  this  film  which  protects 
the  lead  to  some  extent  from  the  action  of  the 
water. 

(5.)  The  most  important  result,  however,  is  the 
great  protective  action  exerted  by  sand,  calcium 
carbonate,  old  mortar,  calcium  silicate,  and  a  mixture 
of  sand  and  calcium  carl)onate.  As  regards  sand, 
this  crmfirms  the  results  already  obtained  liy  (,'rookcs, 
Odliug,  and  Tidy,  and  detailed  in  the  report  ah-eady 
referred  to. 

In  this  report  they  show  that  the  action  of  soft 
water  on  lead  is  regulated  by  the  amount  of  silica 
contained  in  the  water,  and  also  that  the  most  effectual 
way  to  silicate  a  water  is  to  pass  it  over  a  mixture  of 
flints  and  limestone. 

They  do  not,  however,  give  any  reason  or  experi- 
ment to  show  why  a  mixture  of  these  two  should  be 
more  effectual  than  either  alone.  Now  calcium  car- 
bonate and  sand  are  about  equal  as  to  their  protec- 
tive powers,  therefore  a  mnm  mirture  of  them  should 
not  be  any  more  efficient  than  either  alone.  But  the 
above  results  show  that  a  mixture  is  a  better  pro- 
tective substance.  We  believe  that  the  true  expla- 
nation is  to  be  found  in  the  formation  of  calcium 
silicate.  This  appears  to  be  proved  by  the  fact 
that  calcium  silicate  itself,  either  as  such  or  in  the 
form  of  old  mortar,  is  more  effective  than  either 
calcium  carbonate  or  silica  separately  :  thus,  taking 
the  mean  of  all  the  determinations  in  Series  I.  to  FV., 
we  have  : — 

Sand  (silira) =   -nu  In      *  , 

„  ,  .             '        ,  ,       i  Ab'iut  equal. 

Calcimn  cai'-joiiale =  ■dio  )  ^ 

(ikl  mortar =  -007   1  i k     .  i 

S.iiid  and  calcium  carbonate  =  '006  .* '  1  •  • 

This  was  further  confirmed  by  a  series  of  exjieri- 
ments  made  specially  for  the  pm-i3ose  of  testing  this 
result.  The  mean  of  foiu-  separate  experiments  in 
each  case  gave  as  follows  : — 

Sand  (silica)  =   -OIO   )  ,.      ,  .,       , 

„  ,               ,        .  „    -  About  equal. 

Calcium  carbonate =  'OlS  > 

Calcium  carbonate  and  s.and   =  "uOti  1  m  ,  .    _, 

,.„,  .....  .",.  [(Compare  also  sect.  7). 

Lalcium  silicate =    004S.> 

The  results  fully  account  for  the  great  difference 
in  the  corrosive  action  of  new  mortar  (slaked  lime 
and  sand)  and  old  mortar  (calcium  silicate,  calcium 
carbonate,  and  sand),  the  action  in  the  latter  case 
being  from  20  to  40  times  less  than  in  the  former. 

(6.)  The  protective  action   of   sand,  calcium  car- 
bonate, calcium  sihcate,  and  of  a  mixture  of  calcium 
carbonate  and  sand,  even  in  the  presence  of  nitrates, 
and  more  especially  of  ammonium  nitrate,  is  rendered  . 
evident  by  the  fifth  series  of  experiments. 

Thus  the  presence  of  calcium  silicate  altogether 
prevents  the  coiTosive  action  of  both  potassium  and 
ammonium  nitrates,  so  that  the  lead  is  no  more 
affected  than  if  calcium  silicate  were  used  alone. 

Sand  and  a  mixtiu'e  of  calcium  carbonate  and  sand 
have  a  similar  action,  though  it  is  scarcely  so  marked 
as  with  calcium  silicate  or  with  calcium  carbonate. 
Thus,  taking  the  averages  of  all  the  experiments,  we 
have : — 

Sand =  '017  ^ 

Calcium  carbonate  and  sand  =  'OOS   C      In  presence  of 

Calcium  carbonate =  "006   CKNOaand  NHj.NOj. 

Calcium  silicate =  "005 

This,  therefore,  is  further  confirmation  of  the  con- 
clusions given  in  sect.  5  as  to  the  relative  protective 
action  of  these  sidjstances. 

One  cm-ious  result  should  be  noticed : — viz.,  the 
great  protective  action  exerted  by  calcium  carbonate 
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in  presence  of  potassium  nnd  nmmoninm  nitrates, 
being  less  than  a  mixture  of  sand  ami  calcium  car- 
bonate. . 

Now,  this  is  a  curious  result,  considering  that 
calcium  carbonate  is  not  so  protective  as  a  mixture 
of  sand  and  calcium  carbonate  when  in  presence  of 
distilled  water. 

The  probable  explanation  of  this  is,  that  as  calcium 
cai-bonate  is  not  perfectly  insoluble  in  water,  the 
small  quantity  in  solution  may  act  on  the  ammoniiun 
nitrate  and  mutual  decomposition  take  place,  forming 
calcium  nitrate  and  ammonium  carbonate. 

As  calcium  nitrate  is  not  so  corrosive  as  ammo- 
nium nitrate,  and  as  ammonium  carbonate  is  a  great 
protective  agent  even  in  small  quantities  (as  proved 
by  Dr.  R.  D.  Thomson,  sm  Crookes,  Odling,  and 
Tidy's  report,  page  23),  this  may  possibly  be  the 
explanation. 

(7.)  The  protective  action  of  calcium  carbonate 
does  not  seem  to  depend  on  the  presence  of  carbonic 
acid  with  the  formation  of  the  bicarbonate,  since  it 
appeius  to  be  equally  effective  when  ah-  is  excluded. 

(8.)  The  protective  action  exerted  by  magnesium 
oxide  is  very  remarkable.  lu  this  respect  it  is  equal 
to  calcium  silicate.  One  woidd  rather  have  expected 
otherwise,  since  calcium  oxide  has  such  a  powerful 
corrosive  action.  The  magnesium  oxide  contained 
only  a  very  small  quantity  of  carbonate,  which  could 
not' easily  be  avoided. 


^irmmcjbnm  anti  fHi^Ianti  ^fctioiu 
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The  next  meeting  will  bo  held  on  February  8, 18S3. 


Notices  of  papers  and  communications  tor  the  meetings  to  bo 
sent  to  the  Ii<>cal  Secretary. 


Meeting  lield  at  Mason  College,  Birmingham,  on  the 
Uth  Vcccmher  1887. 


MR.   CHAELES  nUNT  IN  THE  CHAIB. 


ON  WATEE  GAS  FOR  HEATING  AND 
ILLUMINATING. 

BY   ALFBED   WILSON,    ENGINEER,    SIAFFOHD. 

In  the  Wilson  gas  producer,  which  has  at  various 
times  lieen  described  in  commimications  to  this 
Society,  fuel  is  gasified  by  the  agency  of  a  mixture 
of  air  iiud  steam  which  is  injected  continuously  at  the 
lower  part.  In  various  other  forms  of  gas  producer 
in  which  producer  or  generator  gas  is  made,  water  or 
steam  is  also  used  in  conjunction  with  air  for  decom- 
posing the  fuel.  In  i^roducers  worked  in  this  way 
the  steam  serves  several  usefid  piu'poses,  one  of 
which  is  to  promote  a  forced  current  and  increase 
the  speed  of  combustion,  and  another  is  to  keep  down 
the  temperature  of  the  fuel  to  a  certain  proper  point. 
The  steam  is  decomposed  and  increases  the  pro- 
portion of  hydrogen  in  the  gas  as  compared  to  what 
would  result  if  air  alone  was  used.  A  knowledge  of 
these  circumstances  has  caused  the  gas  so  produced 
to  be  not  unfrequently  styled  water  gas,  and  a  certain 
amount  of  confusion  has  consequently  arisen  which 
it  is  desirable  should  be  removed  by  a  short  reference 
to  the  subject  of  nomenclature.  The  mixture  of 
gases,  some  of  them  combustible  and  some  incom- 
bustible, made  by  the  action  of  air  alone  or  of 
mixtures  of  ah-  and  steam  on  fuel  in  a  continuous 
manner,  and  containing  more  than  50  per  cent,  of 
nitrogen,  is  pro^jerly  styled  producer  gas  or  generator 
gas,  whilst  the  mixture  of  gases  produced  by  the 
action  of  steam  alone  on  fuel  maintaiued  in  an 
incandescent  state,  either  by  conduction  or  pei-iodical 
renvifying  by  means  of  air,  is  properly  termed  water 
gas,  and  such  gas  contains  practically  no  nitrogen, 
and  is  almost  wholly  composed  of  combustibles. 

The  only  other  mixture  of  combustible  gases  which 
is  commonly  used  (if  the  natiu'al  gas  from  America 
and  other  wells  in  the  earth  is  for  the  moment 
excepted)  is  the  gas  manufactured  by  distillation  in 
retorts  in  almost  all  our  towns,  and  which  is  so  well 
known  as  coal  gas.  This  latter  mixture  of  gases 
also  consists  almost  whoUy  of  combustibles.  To 
more  readily  make  a  comparison  of  these  three  kinds 
of  gas  so  largely  used,  and  which,  as  before  men- 
tioned, are  all  of  them  mixtiu-es,  a  table  is  subjoined 
giving  in  detail  their  comiiositiou  by  analysis  and 
other  physical  characteristics  and  theii-  thermal 
value. 


CoMPOTTND  Gases, 


Composition  of  100  parts  by  Volume. 

Pcr-centage 

of 
Combustible. 

Cub.  ft. 

in 

lib. 

Cub.  ft.  air 
to  bum 
1  cub.  ft. 

Fah.  units 

per 
1  cub.  ft. 
of  Gas. 

N 

H 

CO, 

CO 

CH. 

CiH, 
&c. 

Coal  Gas       -          .          •           - 

Water  Gas 

Producer  Gas  from  Coal      - 

3-7 

DIVU 

■43 

4S-fi 

11-55 

3-3 

4-00 

s-0 

4i 

2C-S9 

3C-0 

0-t 

l-« 

3-8 

95 -80 

03' 00 
39 '89 

30 

107 

11 

5-20 
2-20 
1-10 

091 
293 

110 
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Mnny  interesting:  and  important  points  might  be 
evolved  by  taking  these  comparative  figiires  as  a  basis 
of  a  treatise  on  combustible  gases  iu  general  as 
commercially  emjiloyed,  but  they  are  here  introduced 
for  the  purpose  of  "assisting  in  facilitating  the  wider 
employment  of  a  fixed  definition  well  understood. 
The  object  of  the  present  paper  is  particularly  to 
refer  to  only  one  of  these  mistiu-es,  viz.,  -nater  gas. 

When  steam  is  passed  thi-ough  incandescent  fuel, 
there  is  first  produced  hydrogen  and  carbonic  acid, 
the  latter  gas  on  further  contact  -with  hot  fuel 
decomposing  adtlitioual  carbon  and  issuing  together 
as  a  mixture  of  hydrogen  and  carbonic  oxide.  This 
is  essentially  -water  gas  ;  but  on  a  manufactimng 
scale  the  reaction  is  not  absolutely  perfect,  and  some 
5  to  8  per  cent,  of  impurities  exist,  as  indicated 
by  the  analysis  above  given.  This  reaction,  by  which 
water  gas  is  made  on  an  industrial  scale,  has  been 
well  known  for  many  years,  and  jjractised  largely 
in  the  United  States,  and  to  some  extent  in  Europe, 
and  exjjerimentally  in  this  country.  In  England, 
however,  no  pLmt  has  been  erected  till  within  the 
last  few  months,  unless  on  a  very  limited  scale, 
which  possessed  elements  of  durability  in  construc- 
tion and  economy  in  working,  sufficiently  marked  to 
enable  the  iirocess  to  become  a  permanent  industi-y. 

It  is  the  object  of  the  present  paper  to  describe  a 
development  of  water  gas-making  plant  as  adapted 
to  European  conditions  and  requii'ements,  which  may 
fiiirly  be  claimed  to  have  established  its  reputatiou 
by  years  of  uninterrupted  successful  commercial  use. 
It  is  to  be  regretted  that  the  honoiu-  of  having 
obtained  this  practical  success  cannot  be  claimed  by 
British  chemists  or  engineers.  Endeavours  were 
made  many  years  since  here  in  Bii-mingham  to 
estabhsh  the  water  gas  plant  of  the  American 
inventors,  Messrs.  Lowe  and  Strong,  but  it  could 
not  take  root,  and  it  has  been  at  Essen,  in  sight  of 
the  factoi-y  of  the  indomitable  Kmpp,  that  German 
engineers  have  patiently  worked  the  matter  out  to  its 
present  form. 

In  decomposing  ordinary  fuel  it  is  always  the 
incombustible  residue,  ashes  or  slags,  that  constitute 
the  rock  on  which  the  reforming  inventor's  ship  is 
sure  to  strike.  The  materials  natui-ally  provided  for 
the  use  of  man  are  held  to  have  a  constitution 
perfect  for  his  ultimate  need  when  his  laboratory  is 
sufficiently  powerful  in  research  to  lay  bare  the  plan 
of  their  most  complex  stractures ;  if  this  is  so,  eveiy 
fiu-nace  engineer  or  owner  must  needs  hope  that  an 
early  understanding  may  be  arrived  at  in  the  case  of 
coal,  so  that  the  advantages  of  the  presence  of  its 
many  impiurities,  up  to  now  so  obscure,  may  be 
realised  and  turned  to  profit. 

In  the  manufactiu'e  of  water  gas  in  a  chamber 
containing  fuel  through  which  air  alone  and  the 
steam  alone  is  alternately  caused  to  pass,  the  diffi- 
culty of  the  chnkers  was  a  serious  one.  because  the 
temperature  is  at  times  sufficient  to  melt  the  scoria;, 
and  again  so  much  reduced  as  to  cause  it  to  set  into 
masses  liable  to  adhere  to  brickwork,  and  thereby 
cause  much  wear  and  tear.  Probably  this  was  one 
reason  that  promoted  the  earliest  sticcessful  iise  of 
water  gas  plant  in  the  United  States,  because 
anthracite  coal,  which  contains  so  little  ash,  was 
largely  used  as  fuel  for  the  pm-pose.  The  following 
is  an  analysis  of  anthracite  coal : — 

Carbon 92'5G 

Hydrogen S-.33 

Osygen 2"o3 

A-sh 1-5S 

The  gas  produced  from  this  fuel,  and  having  an 
analysis  similar  to  what  is  given  in  the  above  table, 
ia  then  carbiu-etted  by  means  of  cheap  kinds  of 


petroleum,  stored  and  distributed  like  coal  gas,  and 
exclusively  used  in  at  least  200  towns  in  the  United 
States. 

In  a  paper  read  during  the  present  year  before  the 
Ohio  Gas  Light  As.sociation  by  Mr.  G.  H.  Christian, 
it  is  stated  that  on  a  daily  make  of  300,000  cubic  feet 
of  such  gas  of  20  candle-power,  1,000  cubic  feet  are 
produced  from  50  lbs.  of  hard  coal  or  coke  and  four 
gallons  of  naphtha,  the  uajjhtha  costing  3J  cents 
(=  2c?.)  per  gallon. 

In  a  report  Isy  a  committee  of  the  Franklin  In- 
stitute, it  is  stated  that  the  judges  had  submitted 
samples  of  carburetted  water  gas  used  by  the 
Siemens-Lungren  Gkis  Light  Company  to  photo- 
metric examination,  with  the  following  results : — 

Gas  consumption  per  hour 3!)  cub.  ft. 

Ignition  pressure O'la  inches. 

Candle  power  for  3 cub.  ft.  per  hour..  23 "50  candles. 
Candles  per  cub.  ft 4"7         „ 

A  short  description  may  now  be  given  of  the  types 
of  water  gas  generators  erected  in  Europe,  as  illus- 
trated by  the  (hagrams. 

These  consist  of  three  modifications,  adapted  to 
small,  moderate,  and  large  i^roductions.  Fig.  1  re- 
presents the  smallest  size  of  generator  adapted  for  a 
production  of  300  cubic  feet  of  water  gas  per  hour. 
The  fuel,  which  is  coke,  breeze,  or  anthracite,  is  fed 
by  the  oiDening  at  A  as  required,  so  as  to  keep  the 
generator  B  about  full.  Air  is  injected  below  the 
grate  at  C,  and  the  heat  from  the  waste  gases  is 
abstracted  by  the  regenerator  D  before  escaping 
by  the  chimney  E.  Adchtional  air  is  supphed  at 
point  S  to  biu-u  the  generator  gas.  When  the  fuel 
has  thus  been  raised  to  the  necessary  heat,  steam  or 
water  is  caused  to  pass  in  at  H,  traversing  the 
regenerator  and  siibsequently  the  column  of  fuel, 
where  the  decomposition  is  efiected,  and  the  re- 
sulting water  gas  passes  out  at  K,  through  a  water 
lute  cheek  to  the  scnibber.  The  heating  up  by  the 
blast  occupies  10  minutes,  and  the  manufacture  of 
water  gas  alternate  five  minutes  ;  the  reversal  being 
accompanied  by  the  changing  of  the  two  dampers 
N,  N.  This  apparatus  measnres  externally  only 
4  ft.  6  in.  by  3  it.,  and  as  the  blowing  up  can  be 
done  by  a  man  with  a  foot-blower  such  as  is  capable 
of  blowing  one  blacksmith's  fire,  and  the  steam 
obtained  by  allowing  water  to  flow  into  the  regene- 
rator, the  apparatus  may  be  worked  without  any 
steam  power,  and  is  adapted  to  small  aj^plications 
such  as  laboratories  or  for  lighting  isolated  houses 
or  other  buildings. 

Fig.  2  illustrates  a  generator  for  a  production  of 
2,000  cub.  ft.  per  hoiu-,  and  the  water  gas  bumiug 
here  this  evening  was  made  in  an  apparatus  of  this 
size,  erected  liy  the  author  at  Stafford. 

The  external  diameter  of  the  shaft  is  about  3  feet, 
and  the  total  height  about  16  feet  from  the  ground 
line  to  the  charging  platform  on  the  top.  In  this 
case,  it  being  understood  that  the  generator  is  filled 
with  coke  from  top  to  bottom  and  ignited  at  the 
hearth,  a  steam  jet  exhauster  A  is  used,  which 
sucks  air  in  at  the  bottom  and  through  the  column 
of  fuel,  discharging  the  resulting  products  of  com- 
bustion by  the  funnel  B  into  the  atmosphere.  The 
inlet  for  the  air  and  the  outlet  for  the  products  of 
combustion  are  both  opened  and  closed  by  sUde- 
valves,  coupled  together  so  that  one  movement  of  a 
wheel  closes  or  opens  both  simultaneously. 

The  blowing  up  to  raise  the  lower  part  of  the 
column  of  fuel  to  incandescence  having  proceeded 
for  10  minutes,  the  wheel  is  reversed  and  the  steam 
shut  off  from  the  exhauster  and  directed  into  the  top 
of  the  generator  by  means  of  a  valve  coupled  to  the 
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same  •wheel  as  the  air-valves  jnst  described.  In  this 
case  no  superheater  for  the  steam  is  used  ;  it  at  ouce 
descends  the  cohinin  of  coke,  and  ha\-ing  eflected  the 
mutual  decoinpo.sition  with  the  carbon  of  the  fuel, 
passes  out  at  the  bottom  by  the  outlet  pipe  C,  ■which 
dips  9  ius.  below  water  in  a  lute  box.  This  seal  acts 
as  a  self-acting  valve  which  neither  the  pressure  of 
the  gas  from  the  gasholder  nor  the  suction  of  the 
steam  jet  is  able  to  force,  thus  precluchng  any 
danger  of  gas  leaking  back  when  ouce  made,  or  of  air 
pixssing  towards  the  scrubber.  From  the  top  of  this 
lute  box  the  gas  passes  to  a  water  scrubber  of  ordinary 
construction,  which  in  this  ease  is  3  ft.  ihameter  and 
y  ft.  high,  and  thence  to  the  gasholder.  The  pres- 
siu-e  of  steam  used  is  from  30  to  50  lbs.  per  square 
iuch.  and  the  pressiu-e  of  gas  in  the  holder  to  2;  inch 
water  column. 

In  making  gas  all  the  attendant  has  to  do,  there- 
fore, is  to  tm-n  the  hand-wheel  round  at  intervals  of 
ri  aud  10  minutes,  and  to  charge  fuel  into  the  gene- 
rator by  the  opening  at  the  top  every  hour  or  two, 
when  it  has  sunk  to  two  or  three  feet  from  the  top. 
AVhen  this  generator  is  worked  continuously  the 
yield  of  gas  is  about  25,000  cub.  ft.  from  each  ton  of 
coke,  containing  14  per  cent,  ash,  and  5  per  cent, 
water.  There  is  a  water  ring  surrounding  the  lower 
part  of  the  generator,  which  protects  that  part  most 
exposed  to  heat  and  to  destruction  by  the  clinkers. 
This  water  ring  is  arranged  so  that  beneath  it  there 
is  an  open  annular  space,  round  which  the  air  enters 
during  the  blowing  operation  ;  it  is  also  by  this  that 
the  water  gas  passes  to  the  outlet  during  the  next 
process.  The  slag  is  thus  deposited  on  the  conical 
siu-face  of  the  fuel  in  a  covering  wliich  extends  up  to 
the  opening  of  the  water  ring,  and  the  cinders  may  be 
easily  withdrawn  by  means  of  four  cleaning-out 
doors  of  the  usual  ^Jlortou  construction,  as  used  for 
gas  retorts.  The  cleaning  out  is  done  every  six  hours, 
aud  occupies  from  10  to  20  minutes,  according  to  the 
amount  of  cinder  produced. 

The  cooling  ring  does  not  lead  to  much  loss  of 
heat,  as  might  at  fii'st  glance  be  surmised,  for  the 
following  reasons  :  When  the  cold  air  is  passing  in 
at  the  bottom  it  cannot,  of  coiu-se,  be  robbed  of  any 
heat  by  the  water  ring,  as  this  is  itself  warm,  and 
when  the  water  gas  descending  at  a  high  temperature 
occupies  the  space  below  the  ring,  it  only  gives  oti' 
such  heat  to  the  water  as  must  necessarily  be  lost  at 
a  later  stage  in  the  scrubber  before  an-i%-iug  at  the 
gasholder.  Any  actual  loss  of  heat  by  this  cooling 
ring  is  due  to  tlie  radiation  from  the  fuel,  but  this 
conical  bank  becoming  on  its  siu-face  quickly  covered 
by  a  layer  of  slag  or  ashes,  radiates  to  a  comparatively 
small  extent.  Diagram  Ko.  3  represents  the  type 
of  generators  employed  for  large  productions,  and 
are  made  in  sizes  to  give  10,000  or  20,000  cub.  ft. 
of  water  gas  per  hour  each. 

In  plants  of  such  dimensions  the  generator  gas 
produced  iu  blowing  tip  the  fuel  to  the  necessary 
heat  is  not  allowed  to  pass  into  the  atinos])here,  as  iu 
the  small  generators  just  described,  but  is  led  away 
and  utilised  for  the  purpose  of  firing  boilers,  &c., 
and  as  it  would  be  objectionable  to  have  a  large 
mixture  of  steam  in  this  gas,  this  class  of  generator, 
instead  of  being  exhausted  by  a  steam  jet,  is  blown 
by  a  blower  or  blowing  engine.  Tliis  requires  a 
slightly  different  arrangement  of  the  various  valves, 
l)ut  otherwise  the  constructiou  of  the  generator  is 
similar  to  the  small  one  last  described,  but  larger  in 
diameter  and  also  higher. 

A  generator  of  this  construction,  and  cajiable  of 
making  10,000  cub.  ft.  per  hour,  was  first  erected  at 
the  works  of  Messrs.  Schulz,  Knaudt,  and  Co.  at 
Essen,  three  or  four  years  ago,  aud  has  since  then 


remained  in  continuous  work,  as  also  a  second  one 

which  was  added. 

At  tirst  a  regenerator  of  brickwork  was  employed 
in  conjunction  with  the  generator,  heated  by  the  hot 
gas  which  escapes  when  the  air  is  blown  in.  intended 
to  superheat  tlie  steam  serving  for  the  production  of 
water  gas,  aud  this  steam  did  not  pass  through  the 
incandescent  fuel  except  after  being  so  superheated. 
Mtich  wear  aud  tear  was,  however,  experienced  iu 
this  regenerator  owing  to  the  fluxing  action  of  the 
ciudery  dust  carried  over,  and  it  was  abandoned  with 
very  beneficial  results.  The  product  of  water  gas 
was  in  fact  doubled  without  any  sensible  increase  in 
the  consumption  of  fuel  jier  tliousand  cubic  feet. 

The  plan  now  adojited,  therefore,  is  to  make  the 
generators  high,  so  that  the  coluum  of  fuel  forms  a 
regenerator  necessitating  no  other,  and  reducing  the 
arrangement  to  the  most  simple  form. 

In  order  to  prevent  any  danger  of  the  blast  passing 
by  leakage  along  with  the  gas,  an  ingenious  and 
highly  successful  slide-valve  was  introduced  by 
Mr.  IJlass  of  Essen.  The  construction  of  this  is 
indicated  on  iliagram  No.  4,  by  which  it  will  be 
observed  to  consist  of  a  D-valve,  slichng  ou  three 
ports,  and  provided  with  an  open  water-trough  to 
keep  it  cool,  whilst  in  the  face  of  the  valve  between 
the  ports  grooves  are  cut,  so  that  any  leakage  of  air 
or  gas  respectively  must  pass  to  the  atmosphere 
instead  of  forming  mixtures  in  the  pipes,  which 
might  prove  dangerous.  When  once  the  charge  is 
heated  up,  the  steam  is  admitted  for  the  prodtiction 
of  water  gas  for  about  five  miinttes,  when  the  valves 
are  reversed  simultaneously,  and  the  charge  is  blown 
up  to  restore  heat  during  about  10  minutes,  the 
various  movements  of  the  apparatus  being  all  con- 
trolled in  a  convenient  maimer  by  one  lever  or  hand- 
wheel.  Owing  to  this  construction  the  generator  is 
convei-ted  into  a  machine,  aud  for  three  years  its 
mechanism  has  worked  with  perfect  regularity,  whilst 
the  repairs  needed  by  tlie  biick-lining  have  been  of 
a  most  trifling  description. 

The  next  plant  put  to  work  was  erected  at 
Witkowitz  Iron  and  Steel  "Works  in  Austria,  and 
consisted  at  first  of  two  generators,  each  capable  of 
making  20,000  ft.  of  water  gas  per  hotir.  also  the 
necessary  scrubber  and  gas  holder.  In  this  case  the 
water  gas  is  used  for  driving  open-hearth  steel 
melting  furnaces,  and  for  lighting  the  works  on  the 
incandescent  system,  which  will  be  shortly  described, 
whilst  the  generator  gas  is  used  for  firing  boilers. 

A  flame  of  coal  gas,  with  the  same  speed  of 
coustimption,  possesses  a  surface  six  times  as  largo 
as  the  water  gas  flame  ;  and  although  a  cubic  metre 
of  lighting  gas  produces  theoretically  double  the 
heat  by  its  combustion,  the  temi^erature  of  the  flame 
is  at  the  same  time  mtich  less.  Thus,  iu  a  f>mall 
trial  furnace,  Bessemer  steel  was  easily  melted  by 
water  gas  and  cold  au',  and  poured  out  in  a  perfectly 
fluid  state.  But  the  best  proof  which  it  is  possible 
to  have  of  the  high  tempei'attire  of  water  gas  is  found 
in  the  incandescent  magnesia  light  on  Falmehjelm's 
system.  This  constitutes  an  excellent  system  of  gas 
lighting  by  incandescence,  such  as  I  have  the 
pleasure  of  exhibiting  here  this  evening.  This  liglit 
possesses,  as  will  be  observed,  the  advantage  of 
absolute  steadiness.  This  follows  from  the  circum- 
stance of  having  a  certain  mass  of  matter  in  an 
incandescent  state,  reqtiiriug  an  appreciable  time  to 
cool  it,  and  to  effect  a  variation  in  the  power  of  the 
light,  and  consequently  preventing  any  u-regularity 
in  the  luminosity  of  the  flame. 

In  order  to  obtain  the  same  quantity  of  light  by 
this  system,  it  is  necessary  to  consume  the  same 
quantity  of  gas  as  of  coal  gas.    With  a  cousumiJtiou 
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of  150  litres  per  honr  (  =  5'3  enb.  ft.)  a  magnesia 
comb  gives  at  first  a  photometric  power  of  from  20 
to  22  cauiUes  ;  after  50  hours  it  gives  but  15  candles  ; 
and-after  loO  hoiirs  only  10.  The  combs  cost  li<?. 
each,  so  that  their  cousumi)tion  amounts  to  2i(l. 
per  1,000  cubic  feet. 

The  magnesia  comb  is  supported  by  a  wire  slipped 
into  a  socket  on  the  canier  of  an  ordinary  gas  bracket. 
The  burners  used  are  exactly  the  same  as  those  used 
for  town  gas,  and  so  are  the  globes  and  all  the  fittings 
concerned.  In  suVistituting  lighting  by  incandescence 
with  water  gas,  therefore,  no  changes  whatever  are 
uecessjiry  in  the  existing  pipes  and  gas  fittings.  The 
magnesia  combs,  being  quite  loose,  may  be  removed 
and  replaced  in  a  moment. 

The  burners  jire  Bray's  Xo.  3. 

As  before  mentioned,  this  system  of  lighting  has 
been  adopted  with  great  success  at  several  large 
works  on  the  Continent,  and  it  is  also  largely  used 
in  Ameiica  ;  and  seeing  that  it  offers  a  convenient 
and  beautiful  means  of  illuminating,  possessing  the 
convenience  of  to^vn  gas  with  the  brilliancy  of  the 
electric  light,  at  the  lowtst  cost  of  either,  it  must 
commend  itself  for  adoption  in  this  country  also. 

In  connexion  with  the  general  aspect  of  this  subject 
it  may  be  remarked  that  much  attention  is  now  being 
bestowed  upon  it,  as  the  pure  and  steady  brilliance 
of  the  incandescent  electric  lamp  has  thrown  into 
unfavourable  contrast  the  ordinary  pulsating  gas 
flame,  and  stimidated  inventive  research  in  the 
direction  of  incandescent  lighting  by  gas. 

There  appears  no  probabiUty  that  electric  lighting 
for  domestic  application  from  house  to  house  will, 
at  any  early  date,  be  able  to  compete  in  cost  with 
gas  lighting,  and  the  further  the  incandescent  system 
of  gas  lighting  develops,  the  more  distant  will  that 
day  become.  Amongst  several  kinds  of  burner  lately 
introduced  for  incandescent  lighting,  five  of  the  most 
distinguished  may  be  enumerated. 

1.  The  platinum  wire  hood  of  Professor  Lowe,  of 

Philadelphia. 

2.  The  magnesia  comb   of   Otto  Fahnebjelm,    of 

Stockholm,    composed    of    rods    of    calcined 
magnesia. 

3.  The  cylindrical  net  of  Professor  Von  Welsbach, 

of  Vienna,  consisting  of  a  woven  net  saturated 

■with  a  salt  of  zirconium,  ire. 
i.  The  woven   conical  magnesia   hood  of   Mr.  C. 

Clamond,    of    Paris,    composed   of    a   conical 

basket  of  calcined  magnesia  thread  supported 

by  platinum  carrier. 
5.  The  Lewis  SeUon  cone  of  metal  gauge  composed 

of  a  wire  gauze  cap  of  an  alloy  of  platinum 

iridium. 
As  so  far  employed,  the  first  two  of  these  systems 
are  used  with  ordinary  burners  and  water  gas,  and 
the  last  three  with  Bunsen  bm^ners  and  coal  gas,  and 
their  relative  photometric  efficiency,  excepting  the 
first  one,  varies  between  foiu-  and  nine  candles  per 
cubic  foot  of  gas  burnt  per  hoiu-. 

The  respective  advantages  of  these  burners,  con- 
sidered collaterally  with  their  photometric  efficiency, 
are  controlled  from  an  economic  view  by  their  relative 
endurance  and  first  cost. 

Those  burners  which  consist  of  refractory  metals 
are  relatively  expensive  at  first,  but  last  the  longest, 
whilst  the  mantles  made  of  refractory  oxides,  being 
bad  conductors  and  good  radiators,  have  the  advan- 
tage in  illuminating  power,  but  at  present  at  the 
expense  of  durability.  Looking  at  the  efficiency  of 
these  various  systems  relatively  with  ordinai-y  gas 
lights,  and  taking  them  all  simply  as  machines  for 
convei-ting  heat  into  light,  which  appeal's  to  be  a 
useful  test,  the  following  table  has  been  prepared  to 


show  approximately  the  number  of  heat  units  required 

per  hour  to  produce  one-candle  power  by  various 
ordinai-y  and  incandescent  arrangements.  From  this 
it  at  once  liecomes  clear  that  the  incandescent  system 
is  essentially  the  one  for  producing  the  most  light 
with  the  least  heat. 


Light. 


Units  of  -^,^'^, 

Heat  iwr         R?"*   ^fJ 
1  cubic  It.  of       """.'■.P'lf 


Gas  burnt. 


1  cubic  ft. 
of  Gas. 


Flat  name 

irgaii  J  ' 

Siemens'  regenerative,  i 

Lowe's  platinum 

"NVeiiliam ' 

Clamond 

Lewis  Selloa   

Welsbach  | 

Fahnehjelm 


69t 

G»t 

eat 

2ttS 

cat 

69t 

esi 

C91 
293 


20 
1-4 

4'3 
5-0 
3'0 
-'0 
S'o 


Units  of 

Heat  tu 

ppoduco 

one-oan«lte 

power  per 

hour. 


347 
315 

2ee 

2u9 
154 
13S 
13S 
99 
83 


It  may  be  well,  before  concluding,  to  revert  shortly 
to  the  economic  aspect  of  the  question  of  the  use  of 
water  gas  in  large  quantities  for  large  furnaces  and 
manufactimng  i)urposes.  as  comjjared  with  the  cost 
of  gaseous  fuel  at  present  generally  used  for  the  same 
purposes. 

The  most  approved  and  economical  types  of 
generator  for  making  producer  gas  are  worked  by 
a  mixtiue  of  air  and  steam,  and  make  in  reality  a 
mixtiue  of  producer  and  water  gas  simultaneously. 

The  water  gas  generators  are  alternately  worked 
by  air  by  itself  to  make  producer  gas,  and  then  by 
steam  by  itself,  producing  water  gas ;  thus  the  same 
gases  are  ultimately  produced  by  eacli  system,  but 
in  the  water  gas  plant  they  are  separated.  As  the 
cost  of  the  fuel  and  attendance  is  about  the  same  in 
each  case,  as  is  also  the  loss  of  heat  by  external 
radiation,  there  can  be  no  material  difference  in  the 
value  of  the  heating  gas  produced  by  either  system 
at  a  given  cost  for  fuel  and  otherwise.  Thus  in  the 
manufacture  of  water  gas,  when  this  is  averaged 
together  with  the  producer  gas  necessarily  generated 
in  the  operation,  the  cost  of  the  water  gas  is,  as 
demonstrated  below,  practically  the  same  as  that  of 
the  mixuire  known  as  generator  or  producer  gas ; 
and  it  cannot,  therefore,  be  more  expensive  to  use 
water  gas  for  any  operation  than  producer  gas,  when 
the  value  of  the  latter,  also  produced  by  the  water 
gas  jdant,  is  credited,  as  it  can  be  in  any  works 
where  there  are  boilers,  ire.  to  be  fired. 

At  the  same  time,  the  separation  of  these  gases, 
so  as  to  have  the  water  gas  by  itself,  has  very  im- 
portant collateral  advantages  and  economies  which 
are  of  great  value. 

In  the  manufactiu'e  of  water  gas,  if  the  water  gas 
and  the  producer  gas,  also  made  separately,  are 
subsequently  mixed,  the  analysis  of  the  mixtuie  is 
substantially  almost  identical  with  producer  gas 
made  in  the  best  and  most  economical  manner,  thus 
proving  that  the  heating  value  of  the  gas  made  from 
the  fuel  is  the  same  by  each  system,  and  the  value 
received  practically  equal. 

PU0DI:CEE  GiS. 

One  ton  of  slack  coal,  at  5».  GJ.  per  ton,  yields  of  this 
gas  about  150,000  cub.  ft. 

Equals  per  1,000  cub.  ft 044</, 

or  slightly  under  i  /.  per  1,0W. 
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Watek  Gas. 

One  Ion  of  inferior  coke,  ."vt  Cs.  3J.  per  ton,  yields  of  this 
33,000  cub.  ft.  of  pure  water  gas,  and  about  140,000 
cub.  ft.  of  generator  gas  =  173.0U0  cub.  ft. 
£qu£ls  per  1,000  cub.  ft.  of  thj  whole  of  tlie  gas 

produced 0"iW. 

or  slightly  under  \d.  per  1,000. 

The  cost  of  steam  raisiug  and  laboiir  is  the  same 
iu  each  system  for  the  same  aualvsis  of  mixed  gases. 

If  wat«r  gas  is  produced  for  ligliting  or  heating 
ptirposes  iu  small  quantities  of,  say,  5,000  ft.  per  day, 
its  cost  in  the  holder,  reckoning  5  per  cent,  interest 
on  capital  and  a  small  allowance  for  depreciation  as 
well  as  fuel,  labour,  and  all  other  expenses,  is  about 
l,-\  per  1,000  cub.  ft. ;  but  if  made  in  quantities  ex- 
ceeding, say.  60,000  ft.  per  day,  or  on  a  lai-ge  scale, 
the  cost  of  the  gas  falls  to  less  than  Gd.  per  1,000 
cub.  ft.  in  the  holder. 

The  cost  of  producing  the  gas  will  thus  vary  in 
different  cases,  depentling  upon  the  amount  produced 
and  the  cost  of  fuel.  It  is  natiu-ally  most  economical 
to  run  each  generator  to  its  full  cajjacity  continuously. 
The  coke  or  breeze  used  may  be  estimated  to  cost  at 
present  from  7/.  6d.  to  8.?.  per  ton,  delivered  to  the 
consumer,  as  an  average. 

Several  water  gas  plants  are  now  in  course  of 
erection  for  various  jnu-poses ;  one  near  Frankfort  is 
for  blowing  the  glass  globes  for  electric  lighting. 


Chairman :  Lewis  T.  'Wright. 
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MK.   LEWIS  T,    AVEIGni  IX   THE  CHAIE. 


CHAIRMAN'S  OPENING  ADDRESS. 

The    m.any    tcchnioal    uses    to   which    the   various 
liydrocai-bons   are   ptlt,  and    especially  the  interest  j 
that   always   suiToimds  the  aromatic  hydrocarbons, 
make  the  numeroins  and  valuable  investigations  of  '■ 
the  last  few  years  into  the  composition  of  petroleum  1 
oils  and  the  tars  resulting  from  the  destnictive  dis- 
tillation of   fos.sil  vegetable   matters  very  welcome' 
addition.s  to  our  knowledge,  and  will  help  us  soon  to 
a  clear  comprehension  of  what  Dr.  Armstrong  calls 
the  "  genesis  of  the  hydrociU'bons. "     The  importance 
of  the  petroleum,  paraffin,  and  coal  tar  industries,  j 
and  the  scientific  researches  of  Beilstein,  Mai-kow-  ! 
nikow,    and    othei-s   into    the    composition    of    the  i 
naturally   oceiming  hydrocarbons,  and  the  work  of 
Armstrong,  Watson  Smith,  and  Lunge  ou  the  tars 


resulting  from  the  destructive  distillation  or  partial 
combustion  of  coal  under  varying  circumstances, 
have  given  us  a  clearer  insight  into  the  origin  of 
the  hych-oearbons,  and  their  pjTogenic  relations  one 
to  the  other,  than  we  had  five  years  since.  We  now 
know  that  if  we  distil  coal  and  allied  substances 
at  vexy  low  temperatiues  we  shall  jDrocure  large 
quantities  of  hydrocarbons  of  the  paraffin  series,  with 
some  olefines  and  those  naphthenes  having  the  same 
general  formula  as  the  oletiue  hydrocarbons,  imtil 
recently  thought  to  be  a  new  class  of  hydrocarlions, 
but  now,  thanks  to  the  labours  of  Markownikow, 
Konowalow,  and  others,  known  to  be  hyth'ocarbons 
of  the  benzene  series  and  the  same  as  those  known 
as  the  hesahydrobeuzenes  ;  and  that  the  more  we 
increase  the  temperatiu-e  of  tlistillation  the  more  are 
the  jjaraifins  destroyed,  being  replaced  to  a  large 
extent  by  aromatic  hydrocarbons.  I  am  inclined  to 
think  that  the  hexahydrobenzenes  are  a  link  in  the 
chain  of  pyrogenic  events  resulting  in  the  formation 
of  the  hydrocarbons  of  the  benzene  series  in  company 
with  other  hydrocarbons  containing  two  or  more 
benzol  nuclei.  The  general  character  of  the  petro- 
leum oils  from  various  localities,  and  the  fact  that 
the  variations  in  the  relative  proi^ortions  of  the 
different  classes  of  hydrocarbons  of  these  are  similar, 
and  always  in  the  same  direction  as  the  variations  we 
find  to  take  place  with  the  oils  resulting  from  the 
destnictive  distillation  of  coal  at  comjiaratively  low 
temijeratiu'es,  incline  me  to  the  opinion  that  these 
petroleum  oils  are  the  result  of  the  destructive 
distillation  of  coal  in  sUn  by  volcanic  heat,  and  that 
the  deposits  of  anthracitic  coal  represent  the  coke 
left  as  solid  residue.  The  tars  resulting  from  this  sub- 
terranean distillation  have,  in  being  filtered  through 
the  rocks  of  various  formations,  and  by  coming  in 
contact  with  water,  lost  some  of  their  soluble  con- 
stituents — such  as  the  alkaloid  and  phenoloid  bodies. 
What  the  eflect  of  the  immense  pressiu-e  under 
which  this  action  must  have  taken  place  may  have 
been,  there  is  not  much  information  to  guide  us  ;  but 
increased  pressure  ^vill  probably  be  found  to  be  equal 
in  effect  to  a  loweiing  of  the  temperature. 

Within  the  jieriod  covered  by  the  foundation  of 
this  Society,  oiu-  knowledge  of  the  theory  of  destruc- 
tive distillation  has  considerably  advanced,  and  we 
now  know  the  class  of  bodies  to  expect  to  predominate 
at  various  temperatiu-es  of  distillation.  We  know 
that  a  particular  temijeratiu-e  is  favourable  to  the 
formation  of  p.irticular  bodies,  and  that  a  temperature 
exceeding  tliis  most  fuvom'able  temperature  will 
result  in  the  diminution  of  these  bodies  and  the 
increased  formation  of  others.  The  oxygenated 
bodies — such  as  the  phenols,  &c. — are  certaiidy  de- 
creased in  'amount  at  high  temperatures.  What 
becomes  of  the  deli-ls  of  these  destroyed  i^heuoloid 
bodies  is  not  yet  known  ;  but  the  answer,  when  it 
comes,  will  not  be  without  value. 

Amongst  the  great  advances  made  by  or  with  the 
assistance  of  chemical  technology,  the  application  of 
scientific  piincijiles  to  the  combustion  and  utilisation 
of  the  coal  of  which  this  country  is  the  greatest 
producer,  have  not  been  the  least.  For  many  ycai'S 
the  gases  discharged  into  the  air  from  the  mouths  of 
oiu'  blast  fimiaces  were  lost  to  us,  though  it  seemed 
but  a  simple  matter  to  utilise  them  for  fuel  purposes 
in  the  heating  of  the  blast  and  raising  of  steam. 
However,  the  economy,  so  far,  that  has  resulted 
from  their  utilisation  amounts,  as  we  have  been  told 
by  Sir  Lowthian  Bell,  to  an  axmual  saving  of 
6,"000,000  tons  of  coal.  The  magnitude  of  this 
saving  will  be  the  more  real  to  us  if  we  consider 
that  it  is  in  amount  cc^ual  to  two-thirds  of  the  total 
quantity  of  coal  cai'bonised  in  the  United  Kingdom 
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for  t.lie  mannfactm-e  of  coal  gas  in  gasworks.  Latterly, 
fiuthor  attempts  Lave  beeu  made  to  exti'act  wealth 
from  those,  lilast  fiu'uaces.  The  immense  wave  of 
maimfucturing  activity,  which  seemed  to  be  at  ity 
summit  uiue  years  ago,  had  bi-ought  the  prices  of 
ammonia,  benzol,  anthracene,  and  pitch,  which  were 
then  only  recovered  in  gasworks,  to  snch  a  high 
figure,  tliat  the  waste  gases  of  our  fuiiiace,  and  even 
domestic  fires,  glimmered  as  mines  of  wealth  before 
the  eyes  of  chemists  and  cajjitalists.  The  attempts 
to  recover  some  portion  of  these  waste  products  were 
barely  brought  into  execution  on  the  fall  of  tlio 
wave.  How  many  millions  of  pounds  all  these  waste 
products  would  have  beeu  ■^^•t)rth  to  us  if  recovered, 
and  if  prices  had  not  fallen  in  obedience  to  inexorable 
laws,  I  hardly  like  to  suggest ;  but  it  would  have 
been  something  like  25,000,000?.  per  amium.  What- 
ever justification  the  attempts  at  the  recovery  of 
waste  jjroducts  may  have  had  at  the  time  of  their 
initiation,  they  are  of  doubtful  economy  now.  The 
immense  volume  of  the  gases  to  be  dealt  with  and 
cooled  entails  large  and  costly  plant,  and  a  great  loss 
of  heat.  It  is  interesting  to  note  that  the  amount  of 
ammonia  contained  in  blast-furnace  gases  is  similar 
to  that  contained  in  coal  gas  ;  thiis  showing  that 
about  the  same  p)er-centage  of  the  total  nitrogen  of 
the  coal  comes  into  evidence  as  ammonia  when  coal 
is  entu'ely  distilled  in  closed  vessels,  or  sufl'ers  but  a 
partial  combustion  in  the  blast  fm-uaces.  I  do  not 
say  that  the  quantity  of  ammonia  in  blast-fumace 
gases  was  not  kno-\vn  many  years  ago  ;  but  it  is  only 
of  veiy  receut  years  that  we  liave  practical  demon- 
stration of  the  amount  on  a  large  scale.  The  tar 
yielded  by  blast  fiu'naces  is  not  of  great  industrial 
value  ;  the  pitch  it  yields  is  sadly  wanting  in  the 
agglomerating  properties  requisite  for  the  fabrication 
of  briquettes  of  patent  fuel,  which  is  the  chief  use  to 
which  this  material  is  applied  ;  and  the  hydrocarbons 
in  this  tar  are  not  of  the  most  valuable  kind.  The 
same  remarks  apply  to  the  collection  of  waste 
products  from  producer  gases.  There  seems  to  have 
been  far  more  justification  for  the  attempts  made  to 
recover  the  waste  prodiicts  from  coke-ovens ;  for 
when  coal  is  carbonised  in  long,  naiTOW  coking- 
chamliers  of  the  Coppee  type — such  as  are  found 
in  the  Otto-Hofmaun  and  Simon-Carves  coking  ovens 
— the  volume  of  gases  per  ton  of  coal  is  smaller  even 
than  with  coal  as  distilled  in  gasworks.  That  the 
the  oven  coke  made  in  this  country,  which  is  said  to 
amount  to  12  million  tons  per  annum,  will  in  the 
near  future  bo  made  in  ovens  especially  adapted  to 
the  recovery  of  the  useful  constituents  of  the  now 
wasted  gases,  and  that  the  tars  produced  will  be 
similar  to  the  best  gas-retort  tars,  there  can  be  no 
manner  of  doubt.  We  are  all  perfectly  alive  to  the 
fact  that  the  world  at  this  moment  is  utterly  unable 
to  absorb  all  the  useful  articles  that  can  be  manu- 
factured in  this  country  from  20  million  tons  of  coal ; 
but  let  us  think  that  these  uses  are  qiiite  modern, 
and  that  the  men  who  founded  them  are  still  among 
us  comparatively  young  and  active.  The  wave  of 
civilisation  is  a  wave  of  translation,  and,  like  all 
waves,  is  made  np  of  summits  and  valleys ;  but  its 
progress  is  ever  forward — 

"Ras't  nicht  die  "Welt  in  alien 

Stromen  fort ?  " 

We  cannot  stand  still — we  must  go  forward  ;  and 
though  we  are  at  the  bottom  of  a  valley  in  the  wave, 
we  shall  soon  be  rising  again  to  a  period  of  activity 
that  must  surpass  all  oui-  past  experiences — a  period 
of  activity  in  which  chemists  will  play  a  very 
jDromiuent  i^art.  I  am  inclined  to  think  that  we 
shall  not  have  veiy  many  years  to  wait  for  an  age 
that  will  readily  absorb  all  that  is  now  kuo\\iL  to  be 


useful  in  the  gases  resulting  from  the  distillation  or 
semi-distillation  of  coal,  and  when  we  shall  be 
distinctly  nearer  the  Elysium  of  the  chemist — no 
waste  products.  A  period  of  increased  commercial 
activity  will  bring  a  greater  demand  for  all  articles 
useful  to  mankind.  Coal  will  be  dearer,  and  there 
will  be  all  the  more  reason  to  extract  everything 
valuable  that  can  be  obtained  from  it. 

It  may  appear  curious  that  the  new  method  of 
consuming  solid  fuels,  which  I  have  callerl  the 
"fractional  "  metliod — wherein  the  solid  fuel  is  fii'st 
suijplied  with  one  half  of  the  air  needed  to  completely 
consume  the  requisite  quantity  of  carbon,  so  as  to 
prodxice  f3r.st  the  monoxide  of  carbon,  and  then  the 
second  half  of  the  air  is  introduced  to  consume  the 
carbon  monoxide  into  carbon  dioxide — has  not  foimd 
almost  universal  api^lication. 

This  fractional  method  of  combustion  is  known  to 
be  very  superior  to  the  older  system  of  supplying  the 
air  all  in  one  dose,  so  as  to  biu-n  the  carbon  at  once 
into  carbon  dioxide  oi  Hoc — a  method  which  cannot 
be  carried  out  perfectly  in  practice  on  account  of  the 
solid  state  of  the  one  element  in  the  reaction.  In 
certain  industrial  processes  this  fractional  method  of 
combustion  is  largely  employed  ;  and  much  of  its 
success  doubtless  hangs  upon  the  ease  with  which 
the  heat  in  the  waste  gases  can  be  transferred  into 
the  secondary  and  even  primary  air  required  for  the 
combustion  of  the  fuel.  Whilst  this  system  of  re- 
generation has  been  identified  with  the  name  of 
Messrs.  Siemens,  we  must  tlistiugiush  between  their 
alternate  method  of  regeneration,  wherein  the  waste 
gases  are  led  into  a  chamber  until  it  is  sufficiently 
heated,  and  then  tiu-ned  into  another  chamber,  wliilst 
the  incoming  air  is  passed  through  the  chamber  just 
heated  by  the  waste  gases,  and  so  on,  and  the  con- 
tinuous method,  wherein  the  air  to  be  heated  is 
always  passing  through  the  same  channels,  which 
are  "  sandwiched  "  between  flues  conveying  tlie  waste 
gases.  Wliilst  the  alternate  method  may  have  its 
advantages  in  special  cases,  the  continuous  method 
is  no  doubt  the  better.  The  final  result  of  tlie 
systems  of  fiu-uaces  wherein  the  fuel  is  fractionally 
consumed  in  combination  with  regenerators  or  re- 
cuperators is  the  high  resulting  temperatiu-e,  its 
regularity,  and  the  great  economy  in  the  consump- 
tion of  fuel.  For  jnu-poses  such  as  the  raising  of 
steam,  where  the  waste  gases,  when  they  have  com- 
pleted their  work,  have  a  comparatively  low  tem- 
peratm-e,  the  use  of  the  fractional  method  with 
regeneration  has  been  but  very  partially  employed. 
If  we  consider  that,  in  any  process  requiring  a 
certain  elevated  temperature,  the  heating  gases  leave 
the  i^rocess  at  a  temiJeratiu'c  more  or  less  higher 
than  that  at  which  the  required  reaction  is  taking 
place,  and  that  the  higher  the  temperatm-e  required 
for  the  i^rocess  to  take  place,  the  greater  will  be  the 
heat  in  the  waste  gases,  and  the  more  obvious  will 
be  the  reasons  for  transferring  it  into  the  incoming 
air.  Whatever  may  have  been  the  case  40  years  ago, 
with  old-fashioned  boilers  badly  set,  I  believe  now, 
with  proper  steam  ai^pliances,  it  is  not  impossible  to 
obtain  an  efficiency  of  75  to  85  per  cent,  of  the 
calculated  calorific  power  of  the  fuel  in  the  water. 
Allowing  for  radiation  and  conduction  of  heat,  which 
woiild  be  more  on  the  gas-producer  system  if  the 
producer  were  outside  the  boiler  (as  it  would  have 
to  be  with  the  present  ty^jes),  and  allowing  for  the 
necessary  amount  of  heat  in  the  chimney  gases 
to  provide  di'aught,  there  is  not  much  room  for 
economy.  Anyhow,  our  Imowledge  respecting  these 
matters  seems  more  prominent  just  now,  when  fuels 
are  exceptionally  cheap,  and  therefore  the  economy 
not  so   appaient.     Ou  all  these  subjects  of   coal 
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distillation  and  ntilisntion  the  pages  of  our  Joiinial 
are  well  tilled  with  iufonuatiou  ;  and  we  must  wait  a 
bit  before  we  shall  see  fully  utilised  all  the  knowledge 
that  has  been  steadily  accumulatiug  of  late  years 
relating  to  chemical  technology. 

When  Goethe  said  the  world  meant  something  to 
the  capable,  he  was  neatly  expressing  a  truth  that  is 
apparent  to  us  all ;  and  there  can  be  no  doubt,  I 
suppose,  that  those  who  have  the  good  fortune  to  be 
the  capable  ones  have  before  them  an  ever-ardent 
desire— the  advancement  of  their  species.  They  do 
not  wish  to  be  alone,  the  cap;ible  ones,  but  strive  to 
make  all  so,  feeling  only  by  the  capability  of  the  all 
can  the  all  secure  its  proper  place  and  position  in 
this  world's  economy  and  happiness.  And  thus 
it  is  that  those  who  have  dipped  deeply  into  the 
great  ocean  of  knowledge,  and  foimd  that  there  are 
pearls  hidden  in  its  most  cavernous  depths — who 
have  their  point  of  view  pitched  on  some  high  peak, 
lonely  though  it  may  sometimes  be — are  always 
anxious  that  those  whose  -s-ision  has  been  bounded 
by  the  overhanging  sides  of  the  dark  ravines  may 
get  a  glimpse  of  the  world  to  be  conquered.  The 
fouutaius  of  knowledge  need  no  jealous  guard  Jest 
the  crowd  should  diink  too  freely  of  their  springs. 
Millions  can  never  lU-iuk  them  dry  ;  their  sources 
are  too  infinite  to  ever  fail.     There  is  an  impression 

nay,  not  an  impression,  but  a  solid  conviction — in 

the  liiinds  of  most  of  our  countrymen,  that  we  have 
of  late  been  somewhat  lagging  behind  in  the  piu-suit 
of  usefid  learning ;  not  that  old  learning  of  the 
schools,  wliich  groped  over  the  di-y  fossil  bones  of 
an  extinct  culture,  biit  in  the  learning  of  the  modern 
man,  who  seeks  to  know  the  habits  of  the  forces  of 
nature,  that  he  may  the  better  subdixe  and  tame 
them  to  the  uses  as  well  as  the  beuetit  of  his  race. 
And  now  we  are  all  crying  out  for  more  instruction 
in  the  real,  practical  knowledge  of  life,  that  sh.all 
make  our  i5eople  capable  of  using  their  hands  and 
brains  in  the  service  of  the  present  era  of  applied 
sciences.  It  is  said  that  we  ai'e  not  so  well  equipped 
as  are  our  neighbours  in  the  knowledge  of  the  scientific 
principles  upon  the  application  of  which  our  manu- 
factures are  really  built  up,  and  that  we  are  going 
to  be  beaten  in  the  race  for  wealth,  or  ali-eady  have 
been  beaten  by  these  said  neighbours,  who  have  been 
more  diligently  and  in  better  eeason  sowing  the  seeds 
of  these  artistic  and  scientific  principles  in  the  gi-eat 
industrial  fields  of  practice.  How  far  is  it  true  that 
in  this  special  sense  oin-  peojile  are  less  instructed 
than  other  peoples  ?  Whilst  I  would  be  the  first  to 
claim  for  this  country  the  proud  possession  of  indi- 
viduals— captains  of  industries — who,  judged  by  the 
highest  standard  you  like  to  apply,  are  superior,  in 
both  the  theoretical  and  the  jiraetical  knowledge  of 
their  special  industries,  to  any  that  might  be  the 
boast  of  other  nations,  yet  I  do  not  think  we  have 
BO  numerous  a  second  and  third  grade  of  scientifically 
educated  subalterns ;  and  this  makes  our  average 
low.  At  the  same  time,  I  must  say,  in  defence  of 
onr  working  and  artisan  classes,  as  the  result  of  my 
experience,  that  they  possess  a  large  intelligence, 
reatliuess,  handiness,  and  a  bountiful  share  of  iutui- 
vion,  qualities  often  enabling  them  to  unconsciously 
see  their  way  through  complicated  mechanical  and 
other  problems  that  would  require  somewhat  labo- 
rious calculation  from  a  scientifically-trained  mind. 
Nor  mast  we  forget  that  our  great  industries  have 
been  bmlt  up  by  the  energy,  intelligence,  and  manli- 
ness of  men  who,  if  they  have  not  actually  always 
been  working  men  in  the  strictest  sense  of  the  word, 
have  yet  sprung  directly  out  of  the  loins  of  the 
working  cla-sses.  I  have  often  observed  that  by  what 
we  call   education — I   mean   the  cariicahtm  of  the 


Bchools — a  man  loses  intuition  as  he  gains  his  severe 
scientific  mental  training.  It  may  not  be  your  ex- 
perience, but  it  certainly  is  mine.  I  have  often  been 
startled  by  the  manner  in  which  a  workman  vNill  hit 
out,  as  it  were,  withojit  knowing  why,  the  cause  of 
some  little  disturbance  in  some  compUcated  opera- 
tion, whilst  absolutely  unable  to  explain,  even  to 
himself,  the  manner  in  which  he  has  mentally  re- 
solved the  idea.  He  simply  feels  that  it  is  so.  I 
know  that  intuition  often  leads  one  deeply  astray — 
the  misses  may  be  more  than  the  hits  ;  but  so  do  the 
best  methods  of  mental  analysis,  if  they  are  not 
rigorously  controlled.  It  is  just  this  power  of 
control,  however,  that  gives  the  scientific  method  the 
gi'eat  pull.  Whilst  defending  the  olil  intuitive  rule- 
of-thumb  system,  which  was  admirable,  coming  as  it 
did  from  a  people  of  such  personal  character  and 
energy  as  ours,  and  whilst  I  shall  deplore  the  loss  of 
that  intuition,  and  those  flashes  of  invention  called 
genius,  which  I  feel  a  high  scientific  training  will 
bi-ing  about,  yet  I  know  that  the  gain  will  be  greater 
than  the  loss,  because  oiu-  large  industries  have 
reached  a  stage  when  the  things  likely  to  be  dis- 
covered  intuitively  have  mostly  been  discovered,  and 
there  is  now  only  room  for  those  things  that  can  be 
brought  to  light  by  plodding  research  or  pure  chance, 
which  latter  is  always,  in  the  long  run,  an  imdesirable 
element  to  rely  on. 

Let  us  consider  the  case  of  a  manufacture  in 
which  it  is  granted  we  are  excelled  by  oiu'  Gei'iuau 
friends,  viz.,  the  manufactiu-e  of  coal-tar  coloiu-s,  a 
manufacture  demanding  for  its  prosecutioa  on  any 
lines  whatever  the  highest  attainable  knowledge  of 
one  of  the  most  recondite  of  sciences — organic  che- 
mistry. This  is  distinctly  one  of  those  businesses  in 
which  intuition  and  nile-of-thumb  alone  woidd  simply 
be  paralysed,  and,  prr  roatra,  of  all  industries  the 
one  in  which  the  triumph  of  highly-trained  brain 
power  is  the  most  unmistakeable.  Why  should  the 
Germans  have  largely  monopolised  this  business  ? 
Because  they  possessed  to  the  largest  extent  the 
knowledge  wherewith  to  carry  it  on.  Wlnlst  we  have 
the  raw  material,  they  possess  the  magic  ferment  that 
will  transmute  it  into  wealth.  What  could  have  been 
to  the  busy  manufactm-er  in  the  days  when  organic 
chemistry  was  first  budding  forth,  a  more  uninviting 
or  apparently  unprofitable  study  than  the  synthesis 
of  urea  ?  But  the  laboiu-s  of  WiJhler  and  Liebig  were 
not  in  vain,  for  the  seedling  they  reared  and  fostered 
became  in  the  Fatherland  an  indigenous  plant  that 
is  now  yielding  a  golden  harvest.  Nor  should  we 
envy  them  their  harvest ;  for  whilst  they  were 
absorbed  in  abstract  studies,  which  seemed  then 
never  likely  to  emerge  from  the  laboratory,  were 
not  oiu'  engineers  and  mechanics  building  the  ships 
and  railways,  and  gas  and  water  works,  of  the  world  ? 
That  we  can  now.  as  we  stand,  wring  from  the  Germans 
their  preeminence  in  this  particular  manufacture 
seems  almost  impossible.  We  have  not  the  prrsunul 
wherevritli  to  organise  a  comprehensive  Farbenfabrik ; 
and,  besides,  do  not  they  hold  the  very  patents — the 
right  to  manufacture  most  of  these  things  ?  There  is 
some  hope  of  the  alizai-iue  trade  being  well  established 
here ;  but  that  is  a  comparatively  simple  manufacture. 
It  seemB  to  me  an  anomalous  state  of  things  that  a 
foreigner  can  secure  a  patent  in  this  country,  aflbrtling 
him  evei-y  protection  against  infringement,  for  an 
article  that  he  never  manufactures  here,  but  only  sells  ; 
and  I  think  it  is  a  question  for  grave  consideration 
whether  such  patent  protection  should  be  provided  in 
this  country  for  foreign  manufactures.  If  oiir  people 
are  not  so  well  instructed  in  the  scientific  iirinciples 
that  must  be  an  essential  foundation  to  successful 
modem  industries,  how  are  we  to  remedy  the  defect  ? 
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By  teclmical  education,  we  are  told.  I  often  wish  that 
we  could  have  the  tenu  "  technical  education  "  pre- 
cisely defined,  for  I  am  not  quite  sure  that  by 
"technical  education"  we  all  understand  the  same 
thing.  Were  not  some  of  the  Continental  schools 
that  we  have  heard  about  largely  founded  to  orig:inate 
classes  of  skilled  labour,  till  then  not  existent  i*  In 
that  sense  the  foundation  of  schools  of  electrical 
engmeering  were  lately  an  absolute  necessity  in  this 
coxintry  ;  and  I  believe  the  Fiusl)ui  y  Schools  of  the 
City  and  Guilds  of  Loudon  Institute  will  be  found 
to  have  been  of  immense  btnelit  to  our  country. 
But  schools  of  iron  and  steel  manufactures,  or  of 
shipbuilding,  of  cotton  spinning  or  weaving,  itc, 
would  be  an  absolute  failure  here.  The  best  schools 
are  the  workshoj^s  of  these  industries,  which  are 
natm-ally  established  here  because  we  understand 
them  ;  and,  in  spite  of  all  that  pessimists  may  say 
to  the  contrary,  I  do  believe  we  imderstand  them. 
If  our  iron  and  steel  industries  were  to  combine  to 
foimd  a  school  for  teaching  the  j^ractice  and  theory 
of  these  industries,  how  long  would  that  school 
represent  the  best  existing  practice  ?  It  would  be 
like  building  a  traction-engine  with  the  wheels  on 
one  side  smaller  than  those  on  the  other  side,  and 
wearing  away  at  a  faster  rate.  The  practical  wheels 
on  the  one  side  woiild  always  be  getting  smaller, 
whilst  the  theoretical  wheels  would  be  perhaps  getting 
larger,  and  the  locomotive  would  be  describing  circles 
of  continually  diminishing  radius. 

It  seems  to  me  that,  to  benefit  oiu-  established 
industries,  we  require  for  all  classes  concerned  a 
large  and  liberal  scientific  instruction  in  mathematics, 
mechanics,  drawing,  chemistry  (both  theoretical  and 
analytical),  and  physics,  which  must  be  made  I'eadily 
available  to  all  our  working  classes.  We  should 
want  these  sciences  thrown  open  to  all  iu  a  kindly 
sympathetic  way  ;  and  they  should  be  dealt  with  in 
a  truly  practical  manner  —  always  leaning  to  the 
practical  side,  and  seeking  for  illustrations,  aj^plica- 
tions,  and  demonstrations  from  actual  manufacturing 
processes,  supplemented  with  lectures  in  the  larger 
institutions,  from  men  actually  engaged  in,  and  con- 
versant witli  technological  pursuits.  We  want  in 
every  locality  schools  of  science  teaching  where  no 
cold,  Ufeless  indiidirm  will  be  dealt  out ;  not  like  the 
school — the  white  house  on  the  hill — spoken  of  in 
"  Contarini  Fleming,"  where  they  teach  words,  but 
places  where  there  can  be  grafted  in  the  minds  of 
the  student  real,  living  ideas  that  will  fructify  and 
bear  fruit. 

And  we  must  remember  that,  in  raising  the  tone 
of  the  industrial  classes,  we  shall  be  raising  the  tone 
of  those  who  have  already  been  able  to  secure  the 
blessings  of  higher  education.  Do  we  not  learn 
from  others,  even  from  the  humblest?  Are  we  not 
more  indebted  to  others  than  to  ourselves  for  what 
we  know  ? 

"  Und  was  man  ist  das  blieb  man  Andem  schuldig." 

In  raising  the  cultivation  of  the  masses,  the 
educated  classes  will  gain  mucli,  for  the  higher  the 
degree  of  cultivation  of  those  around  us,  the  higher 
will  be  ours  ;  and  natural  selection  will  still  play  its 
usual  part.  It  would  not  be  difficult  to  give  a  young 
man  more  knowledge  of  chemistry  than  Lavoisier  or 
Davy  ever  had  ;  l)ut  had  these  men  lived  to-day, 
would  they  not  still  be  Lavoisier  and  Davy  ?  I  am 
quite  siu-e  the  members  of  this  Society  of  om-s  will 
not  be  wanting  in  the  efibrts  they  will  have  to  make 
to  keep  the  application  of  the  science  of  chemistry 
to  useful  piu'poses  iu  this  country  at  the  highest 
possible  level  ;  and  I  think  we  may  be  permitted  to 
unite  in  a  feeling  of  pride  for  the  work  it  has  abeady 


performed  iu  the  comparatively  short  period  of  its 
existence.  I  must  appeal  to  you  all  to  maintain  the 
position  of  this  Section  amongst  tlie  otliers  ;  and,  in 
doing  so,  I  feel  siu'o  of  your  loyalty  to  the  aim  that 
we  had  in  founding  tliis  Society,  viz.,  the  advance- 
ment of  the  knowledge  necessary  fur  the  utilisation 
of  chemical  action  on  a  large  scale. 


DISCUSSION. 

Dr.  Clowes  wished  to  congratulate  their  new  Chair- 
man and  to  thank  him  for  the  address  wliich  he  had 
prepared  for  the  Society.  The  portion  of  the  address 
treating  on  technical  education  was  of  special  interest 
to  many  members  present :  the  question  as  to  what 
were  the  best  methods  of  imparting  technical  educa- 
tion in  chemistiy  was  still  an  open  one,  and  free 
expression  of  opinion  would  be  of  value. 

At  the  University  College  he  had  always  insisted 
on  the  necessity  of  accjuiriug  a  knowledge  of  the 
principles  of  chemistry,  and  of  allied  sciences,  before 
proceeding  to  study  applied  chemistry.  And  in 
framing  the  instruction  in  the  Itrauches  of  technical 
chemistry,  the  chemical  lecturers  had  invariably  con- 
curred iu  teaching  the  applications  of  chemistry  to 
each  particular  industry,  and  had  never  entertained 
the  idea  of  teaching  manipulation  and  methods  which 
a  woi'kman  would  leai'n  better  in  the  dyehouse,  the 
brewery,  or  the  works.  Probably,  when  this  division 
of  technical  training  into  instruction  in  scientific 
principles  on  the  one  hand,  and  experience  acquired 
in  the  works  on  the  other,  was  more  thoroughly 
understood,  both  employers  and  employed  would 
more  eagerly  avail  themselves  of  the  technical  scien- 
tific courses  which  had  of  Lite  years  Ijeen  developed 
iu  the  educational  institutions  of  all  the  large  centres 
of  pojiulation  in  this  country. 

Mr.  CoLEjiAX  said  if  he  understood  Mr.  Wright 
con-ectly,  he  entirely  agreed  with  his  views  on  tech- 
nical education,  i.e.,  that  the  aim  should  be  to  teach 
those  things  which  were  not  taught  in  the  workshop, 
and  to  supplement  those  that  were,  by  pointing  out 
the  scientific  principles  on  which  workshop  pi-actice 
was  based.  He  thought  it  simj^ly  impossible  for  a 
college  to  take  the  place  of  the  workshop,  and  teach 
technology  in  a  trade  sense.  The  aim  should  he, 
fii-st,  to  teach  those  sciences,  particularly  chemistry, 
that  underlay  each  branch  of  technology,  and  then 
treat  the  subject  as  fully  and  exhaustively  as  possible 
from  a  scientific  standpoint,  not  endeavcnmng  to 
compete  with  the  workshop  teaching,  but  to  supple- 
ment it. 

With  regard  to  the  present  system  of  teaching 
chemistry,  it  was  an  exceedingly  difficult  matter  to 
remodel  it.  Students  came  to  a  college  to  prepare, 
say.  for  a  certain  examination,  and  most  examining 
bodies  divided  the  science  in  a  most  ai-bitrary  way 
into  non-metals,  metals,  and  organic  chemistry ; 
hence  teachers  were  compelled  to  some  extent  to 
follow  this  rule.  It  was,  however,  a  pleasure  to 
notice  that  some  influential  colleges  had  broken 
tln'ough  this  rule,  and  also  one  examining  body,  viz., 
the  Science  and  Art  Department.  So  that  at  no 
distant  time,  they  might  see  taught  first  those  things 
which  it  was  most  essential  for  a  chemical  student 
to  know,  no  matter  to  which  of  the  thi-ee  present 
divisions  they  belonged  to. 

Mr.  E.  Francis  said  it  was  a  difficult  matter  to 
state  precisely  what  was  meant  by  the  term  tech- 
nical education  ;  and  it  was  not  easy  to  frame  a 
course  of  instruction  suitable  for  schools.  Scholars, 
he  was  of  opinion,  learned  as  much  tlu'ough  their 
fingers  as  through  their  eyes.    Instruction  in  the  use 
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of  all  the  onUuiu-y  ■vvooil-worldug  auil  metiil-woikiug 
tools  was  of  priuuu-y  iniportaueo.  With  leganl  to 
the  teaching  of  techuology,  ho  thought  that  the 
priuciples  uudeilyiug  the  application  of  science  to  , 
special  industries  shoiilil  certainly  be  first  taught  in  ' 
schools.  There  really  was  no  such  a  thing  as  one 
chemistry  for  dyers  and  another  for  brewers,  and 
another  "  for  the  iron  trade ;  the  priuciples  of 
chemistry  were  of  uuiver-al  application,  and  these 
should  receive  attention  iu  all  schools.  Mathematics 
were  equally  general,  and  no  teaching  iu  techno- 
logical subjects  coidd  be  complete  without  a  study 
of  this  branch.  The  best  places  to  learn  technology 
were  those  where  the  particular  branches  were 
regul;u-ly  carried  on,  cj.,  the  bleach  works,  &e.- 

A  great  deal  might  be  done  in  the  schools  in 
laying  a  foundation  of  scientific  truths  to  enable  a 
student  to  work  with  more  intelligence  in  the  work- 
shops, but  he  <Md  not  think  that  any  great  benefit 
would  accrue  from  an  attempt  to  tiu-n  the  schools 
and  laboratories  into  small  dyehouses  or  miniatiu-e 
manufactoi-ies.  The  students  of  the  School  of  Mines, 
after  a  thi-ee  years'  coiu-se  in  the  principles  of 
chemistry  and  'metalliu-gy,  went  to  Swansea  and 
became  attached  to  the  viu-ious  copper,  spelter,  and 
other  works  for  a  time,  and  there  learned  the  pro- 
cesses iu  actual  operation.  The  imnciples  were 
leai-ned  in  the  school,  and  the  application  in  the 
works. 

Mr.  Shall  thought  that  there  was  a  very  prevalent 
misconception  as  to  the  true  function  of  what  was 
termed  technical  education.  Considering  the  matter 
from  the  broad  educational  point  of  ^-iew,  there 
was  perhaps  some  tendency  to  begin  specialising 
too  soon,  before  a  thorough  grasp  of  elementary 
principles  had  been  obtained.  Comparing  oiu- 
educational  system  with  that  of  Germany,  we  had 
probably  as  good  teaching  iu  many  of  oiu-  colleges 
and  schools,  but  on  the  whole  fewer  students  had 
the  advantage  of  a  thoroughly  progressive  system, 
passing  consequently  from  lower  to  higher  grade 
schools.  In  any  consideration  of  a  more  extended 
governmental  system  of  technical  education,  one 
of  the  most  imisortant  questions  would  be  that  of 
payment  by  resiilts— iu  his  opinion  a  great  incentive 
to  mere  "  cramming  "  in  the  Science  and  Art  Depart- 
ment schools. 

Mr.  J.  E.  AsnwELL  dissented  from  some  of  the 
opinions  expressed  about  technical  schools  and  tech- 
nical education.  It  had  been  said  that  workshops 
were  the  best  schools  in  which  to  learn  an  industry, 
yet  he  contended  that  workshops  were  the  worst 
schools  iu  which  to  learn  the  theoretical  priuciples 
which  governed  successful  j)ractice.  It  was  to  be 
deplored  that  technical  schools  were  so  often  merely 
miniatiu-e  workshops.  For  instance,  dyeing  was 
taught  in  various  technical  schools  in  England,  but 
was  there  o)te  school  where  a  definite  coiu-se  of 
systematic  instruction  was  given  upon  the  properties 
and  formation  of  coloiu'ed  lakes  considered  apart 
from  the  fabrics  which  they  dye  ?  The  subject  was 
practically  ignored  in  modern  English  text  books. 
He  believed  it  was  equally  ignored  iu  technical  school 
dyehouses.  There  was  need  for  the  iiLstructors  to  be 
conversant  with  the  scientific  as  well  as  the  piu-ely 
commercial  aspects  of  their  subjects,  but  above  all, 
their  teaching  must  be  thorough. 

There  was  need  for  gi-eater  specialisation.  For 
instance,  the  London  and  City  Guilds  Institute 
prescribed  coui-ses  of  study  and  held  examinations 
iu  technical  subjects,  and  amongst  these  were  written 
esamiuatious  upon  cotton,   wool,  aud  silk  dyeing. 


In  cotton  dyeing,  a  lace  dyer,  a  hosiery  dyer,  a  yam 
dyer,  a  velvet  dyer,  a  piece  dyer,  all  took  the  same 
examination,  irrosijective  of  their  different  styles  of 
work,  upon  the  broad  principle  that  what  was  un- 
suitable for  one  style  of  work  might  be  of  use  in 
another,  and  therefore  all  ought  to  know  it.  But 
the  hosiery  dyer  diu-ed  not  dye  chrome  yellows  and 
oranges  for  sanitary  reasons,  and  Prussian  blues  for 
commercial  reasons ;  but  these  coloius  were  needed 
elsewhere,  and  therefore  the  hosiery  dyer  must  be 
examined  in  them.  Again,  the  lace  dyer  obtained 
many  of  his  colours  by  passing  lace  through  coloiu'ed 
starch,  yet  he  was  treated  on  the  same  footing  as  a 
velvet  dyer,  or  a  piece  dyer,  or  a  yarn  dyer,  or  a 
hosiery  dyer.  In  one  style  of  cotton  dyeing  it  was  of 
minor  importance  as  to  whether  or  not  the  coloiu's 
resisted  soaping,  whilst  iu  another  style  it  was  essential 
that  the  colours  should  resist  frequent  soapings.  It 
woiild  be  easy  to  multiply  illustrations  of  the  need  for 
more  specialisation  as  well  as  for  a  greater  adaptation 
of  technical  instruction  to  commercial  ends. 

Mr.  Wkigiit  suggested  that  here  a  difficulty  would 
at  once  arise,  for  they  would  require  several  schools 
of  dyeing.  Attempts  to  teach  a  man  his  trade  in 
the  school  or  college  must  end  in  failure. 

Mr.  Pentecost,  referring  to  the  coal  tar  industry, 
believed  that,  although  iu  the  past  the  suiDerior 
chemical  knowledge  of  the  Germans  had  given  them 
a  lead  iu  this  industry,  yet  the  enterpi-ise  of  their 
manufacturers  accounted  to  a  lai'ge  extent  for  their 
present  suj)eriority.  Such  enterprise  seemed  lacking 
ou  the  part  of  English  manufacturers.  With  regard 
to  technical  education  of  dyei's,  he  contended  that 
the  dyehouse  was  the  best  place  to  caiiy  out  experi- 
ments aud  practical  work  suggested  by  the  knowledge 
acquired  in  the  technical  school.  Chemical  teaching 
in  the  Nottingham  schools  was  more  thorough  now 
than  at  any  pre^ioiis  time ;  and  as  there  was  evei-y 
facility  now  for  youths  to  attend  evening  technical 
classes,  he  believed  that  dyers  would  be  more 
successful  10  years  hence  than  at  j)reseut.  It  was 
com25aratively  useless  to  attempt  to  get  the  older 
dyers  to  their  technical  schools ;  but  youths  and 
young  men  with  some  chemical  knowledge,  obtained 
at  school,  might  easily  be  induced  to  attend  the 
technical  classes.  They  woxild  thus  be  enabled  not 
only  to  bring  scientific  Icnowledge  to  bear  upon  their 
business,  but  also  to  develop  habits  of  acciu'acy  of 
measurement  and  of  carefully  recording  their  results 
for  future  reference. 

Mr.  F.  C.  HuMPHBrs  fully  agreed  with  the  remark's 
of  the  pre%'iotis  speakers  with  reference  to  technical 
education,  but  the  Chaii'mau  iu  his  opening  remarks 
had  dwelt  on  various  imiirovements,  which,  he  said, 
came  but  slowly  into  general  use.  There  was  a 
chemical  and  a  commercial  side  to  this  question. 
Improvements  such  as  that  noticed,  i.e.,  regenerative 
firing  aud  many  others,  were  known  to  be  of  great 
advantage,  but  unfortunately  they  have  their  execu- 
tive committees  to  educate,  and  these  gentlemen 
hesitated  to  sanction  anything  which  might  add  to 
capital  expenditiu'e.  They  had  also  apparatus  which, 
while  not  the  best  of  its  class,  was  not  sufficiently 
old  or  worn  to  warrant  its  abandonment. 

Mr.  Curry  was  particularly  struck  with  one  point 
mentioned  by  the  Chau'man,  ^•iz.,  the  intiiition  found 
in  so  many  woi'kmeu.  His  o\\ti  experience  most  fully 
coiToborated  it :  when  a  tlifficidty  had  occurred  in 
the  working  of  a  process,  an  idea  or  opinion  given 
by  a  workruan  had  often  solved  it  at  once,  yet  that 
workman  could  not  state  how  his  idea  oi'iginated 
or  the  process  of  reasoning  by  which  he  came  to  the 
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conchi.sion.  He  couW  not,  however,  agree  with  some 
of  the  speakers  when  they  \-irtnall7  coudemneil 
specialism.  Siu-ely  when  a  man  had  obtained  a 
trainiup:  in  general  chemistry  it  would  be  better  for 
him  to  devote  his  time,  energy,  and  talents  to  one 
particular  branch  of  chemical  industry,  and  so  obtain 
as  complete  a  knowledge  of  the  sul)ject  as  may  lie 
obtainable  ;  but  if  he  took  a  number  of  branches  he 
could  not  expect  to  reach  a  high  standard  in  all. 

Mr.  r.VTON  said  that  one  gentleman  had  spoken  of 
the  learning  of  jn-actical  Imowledge  at  the  University 
College.  He  thought  it  was  all  nonsense,  and  a  waste 
of  time  to  attempt  to  teach  handicrafts  or  give  a 
workshop  training  in  a  college — for  it  could  not  bo 
done.  It  was  almost  useless  to  do  more  than  teach 
the  sciences  which  underlay  or  pertained  to  each 
trade.  The  trade  itself  must  be  learnt  in  the 
workshops,  among  workmen. 

Mr.  Weight,  in  reply,  said  he  would  rather  have 
a  man  that  had  been  taught  properly  the  sciences 
bearing  upon  his  industi'y  than  one  who  had  received 
what  was  thought  in  a  school  to  be  gas  making,  but 
would  not  be  gas  making  at  all.  He  would  like  to 
see  the  term  "  teclmical  "  education  done  away  -n-ith, 
and  another  name  substituted  therefor,  for  the  more 
one  thought  of  it,  the  more  one  saw  it  could  not  be 
done. 

He  was  glad  to  see  that  one  of  the  speakers  had 
taken  up  the  question  of  the  intuition  of  the  British 
workman.  Faraday  said  as  he  went  into  the  works  that 
his  chemistry  fell  out  of  his  finger  ends  so  surprised 
was  he  at  the  simjihcity  and  beauty  of  the  large 
scale  processes  he  saw.  The  Government,  he  thought, 
should  control  and  be  resjjonsible  for  the  education 
of  the  country. 

In  laboratories  one  often  found  people  that  were 
very  clever  as  to  C.  C.'s  and  grammes,  l)ut  they  could 
never  deal  in  tons  or  millions  of  cubic  feet  or  cubic 
yards.  He  thought  the  attempt  to  teach  trade  in 
schools  would  tend  towards  a  pedagogic  state  of 
affairs.  The  man  of  business  was,  of  coiu-se,  always 
trying  to  make  money  ;  the  scientific  man  worked 
only  for  the  love  of  science,  and  in  this  lay  the 
tlifficulty,  unfortunately. 

With  resj^ect  to  the  patent  laws  he  showed  the 
injustice  of  them  by  stating  that  if  they  were  to 
start  the  manufactm-e  of  coloiu',  they  would  be  imme- 
diately stopped  by  the  representatives  of  German 
houses.  Protection  he  thought  ought  to  be  removed 
from  colours  not  manufactured  in  tliis  country,  or 
they  could  not  hope  to  see  an  improvement. 

lu  conclusion  he  hoped  that  members  would  give 
him  some  assistance  with  regai'd  to  papers,  and  that  if 
they  could  not  do  so  personally,  they  would  get 
their  friends  to  help  ;  for  it  would  be  a  bad  thing  to 
let  the  Society  go  back  now,  for  although,  as  he  had 
already  mentioned,  theii-  Section  was  the  smallest, 
nevertheless  they  had  cei-tainly  not  been  behind- 
hand in  the  matter  of  papers.  He  thought  for  the 
prestige  of  the  town,  the  Section  ought  to  strain 
every  nerve  in  this  respect.  His  own  tlifficulty  was, 
that  althotigh  he  had  sufficient  material  for  several 
papers,  it  was  purely  a  question  of  time  in  putting 
them  into  form. 


Souinal  anti  ^arrnt^^^  ititfiatmc* 


I.-GENERAL  PLANT,  APPAEATUS,  AND 
MACHINEKY. 

Hydraulic  Blowers  for  Laboratories.     A  Bcutcll,  Cbem. 
Zi-it.  11,  1382. 

Ahzberger's  blower,  wliich  is  commonly  usoil  iu  labora- 
tories, requires  a  very  considerable  water  pressure,  ami 
consumes  large  quautitios  of  water.  The  author  devised  an 
apparatus,  shown  in  Fin;,  i^  -whieli  gives  very  satisfactory 
results  witli  water  of  a  low  pressure.  The  water-tube  has 
two  contraetions  at  b  and  c,  and  between  these  two  the  tube 
widens  to  a  small  sphere  d.  A  small  opening,  c,  allows  air 
free  admission  to  the  sphere.  Below  c  the  tube  is  bent  to 
prevent  the  air  from  going  baekwards.  Two  poiuts  are 
essential  for  the  efficient  working  of  the  pump.  The 
water  must  pass  through  the  contraction  c  absolutely  in  the 
very  centre,  and  the  diameter  of  b  and  c  must  be  well 
proportioned.  Experiments  showed  rfj  =  2  ■  5  mm.  and 
d'  =  3- 0  mm.,  a  good  proportion.  Pig.  2,  which  explains 
itself,  shows  the  manner  in  which  the  pump  is  fixed  to  act 
as  a  blower.  The  overflow  must  be  so  regulated  that 
the  cylinder  is  always  half  full  of  water. 


Fig.  1 


Bo.  2. 


\  I 


Here  is  a  comparison  of  the  working  of  the  two  blowers  ; — 
W'atee  Scpplt  :  617  mm.  Mercury  Pressure. 
Arzbcrger  blower  yielded  per  1  litre  of  water  0' 43  litre  o£ 

air  of  lil  mm.  water  pressure. 
Beutell  blower  yielded  per  1  litre  of  water  0 "89  litre  of  air 
of  1j7  mm.  water  pressure. 

Watek  Supply  :  2981  mm.  Mercury  Pressure. 
Arzberger  blower  yielded  per  1  litre  of  water  0"33  litre  of 

air  of  445  mm.  water  pressure. 
Beutell  blower  yielded  per  1  litre  of  water  0'87  litre  of  air 

of  860  mm.  water  pressure. 

*  Any  of  these  speciflcations  may  be  obtained  by  post,  by 
remitting  the  cost  price,  plus  postage,  to  Mr.  H.  Reader  Lack, 
Comptroller  of  the  Patent  Office,  Southampton  Buildings,  Chancery 
Lane,  Londou,  W.C.  The  amount  of  postage  may  l)e  calculated  as 
follows : — 

If  the  price  does  not  exceed  M \d. 

Above  S(?.,  and  not  exceeding  Is.  G(/ Irf. 

„      U.Gd.,      „  „         2s.  id lid. 

„      2s.  id.,      „  „         Zs.id 2<f. 
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It  was  found  that  For  a  high-water  pressure  the  contrac- 
tions at  h  and  o  should  have  another  proportion  to  each 
other,  as  for  a  low-water  pressure.  After  many  trials 
rfj  =  I"0  nnn.  and  </,  =  "^o  nnu.  were  decided  upon,  with 
the  following  very  satisfactory  result  : — 

■Water  Sijpplt  :  29S*  mtn.  Mercury  Pressure. 
BeutcU  blower  yiel  led  per  1  litre  of  water  aMo  litre  of  air 
ot'Sii  nun.  w:it(  r  pressure : 

that  is  to  sav,  a  result  4l  times  mere  favouraldc  than  with 
au  Arzherger  blower — S.  H. 


Hargreaves'  Aew  Mnlor.     Liverpool  Journal  of  Commerce. 

A  NKW  motor  has  been  recently  invented  by  Mr.  Jas.  Har- 
greaves, the  inventor  of  the  well-known  Hargreaves'  Salt- 
cake  Process,  in  which  liquid  fuel  is  used  for  transmitting 
the  propelling  power.  The  power  of  the  engine  exceeds 
that  of  30  horses,  and  about  two  gallons  of  coal  tar  or  heavj- 
oil  are  consumed  per  hour.  The  combustion  is  carried  on 
inside  the  cylinder  itself.  The  reason  of  the  great  amount 
of  work  performed  by  the  fuel  is  that  the  heat  is  intercepted, 
returned  to  the  cylinder,  and  made  to  do  duty  over  again. 
The  exhaust  gases  are  reduced  to  so  low  a  temperature  that 
the  hand  can  be  placed  en  them  without  ineonvcnieuce, 
although  they  contain  all  the  products  of  the  combustion  of 
the  fuel.  The  importance  of  the  invention  is  pointed  out 
in  the  fact  that  the  fuel  used  is  less  than  \  lb.  per  horse- 
power per  hour,  and  no  larce  steam  boilers  are  required. — 
W.  S. 


Improvements  in  Means  or  Apparatus  employed  in  eon- 
nexion  with  }''illej'sfoj-  the  Purpose  of  Cleansing  the  same. 
E.  Perrett,  London.     Kng.  Pat.  ,iCl,. January  13, 1887.   8rf. 

This  invention  relates  to  that  class  of  filters  in  which  the 
filtering  material,  e.g.,  charcoal,  pumice,  or  the  like,  is 
contained  in  a  cylindrical  vessel,  and  resting  on  a  perforated 
plate  therein.  In  order  to  remove  the  impurities  accumu- 
lated in  the  filtering  bed,  a  centrifngal-pump  fan,  or  air 
injector,  is  used  to  cause  a  circulation  or  motion  of  the 
liquid  in  the  vessel  in  a  direction  contrary  to  the  direction 
of  the  filtration,  wherebv  the  dirt,  &c.  is  loosened  and  carried 
away.— C.  C.  H. 


II.-FUEL,  GAS,  AND  LIGHT. 

Improvements  in  or  relating  to  Furnaces  burning  Hi/dro- 
carhnns.  W.  1'.  Thompson,  Liverpool.  From  W.  B. 
Wright,  Chicago,  U.S.A.,  and  E.  T.  Williams,  Trov, 
U.S.A.     Eng.  Pat.  13,431,  October  4,  1887.     M. 

These  improvements  relate  to  a  furnace  wherein  the  gas 
used  is  produced  bj-  passing  steam  and  oil  into  heated 
retorts.  In  the  ease  of  a  boiler  furnace  the  retorts  are 
situated  in  the  firebox,  and  burners  are  disposed  at  con- 
venient points  below  the  retorts  and  in  the  fireliue,  while 
the  air  required  is  heated  by  being  brought  from  the  rear  of 
the  furnace  through  channels  constructed  in  the  brickwork. 
The  setting  or  masonry  behind  the  bridge,  instead  of  being 
flat,  is  made  concentric  with  the  boiler,  and  the  rows  of 
burners  follow  the  same  curve.  An  important  feature  is 
the  injector  used  for  supplying  the  oil  and  steam;  the 
construction  of  this  is  detailed  at  leneth  in  the  specification. 
—A.  R.  D. 


Improvements  in  the  Production  of  Illuminating  Gas, 
Ammonia,  and  other  Products,  and  in  Apparatus  there/or. 
H.  Kenvon,  Manchester.  Eng.  Pat.  13,627,  October  V, 
1887.     lirf. 

The  g.is-producing  retorts  are  worked  in  nests  of,  say  six, 
and  are  coujded  together  in  pairs,  all  the  connexions  of 
each  pair  being  interchangeable.  Attached  to  each  nest  is 
a  Iieating  retort,  preferably  of  firebrick,  and  situated  im- 
mediately over  the  furnace.  The  walls  of  this  retort  enclose 
a  heating  coil,  which  can   I c  connected  to  any  of  the  gas 


retorts.  A  mi.vture  of  steam  and  hydrocarbons  is  driven 
through  the  heating-coil  into  the  last  charged  of  any  pair 
of  gas  retorts.  These  latter  are  only  heated  to  from  85U"  G 
to  1130°  C,  but  the  mingled  steam  and  hydrocarbon  vapours 
should  be  considerably  hotter.  The  gases  jiass  from  here 
to  tile  first  charged  of  the  pair,  where  the  action  of  the  hot 
retort  and  the  remains  of  the  charge,  now  becoming  incan- 
descent, is  such  that  the  tarry  compounds  are  sjilit  up  an<l 
a  gas  very  rich  in  hydrocarbons  of  the  aromatic  scries  is 
produced.  If  a  jioly sulphide  of  ammonium  be  introduccil 
along  with  the  steam  and  hydrocarbon  vapours  the  use  of 
lime  or  oxide  of  iron  for  purification  can  be  dispensed  with, 
a  washing  with  water  being  all  that  is  required.  To  in- 
crease the  production  of  ammonia  and  hydrocarbiuis  of  the 
aromatic  series,  the  retorts  should  be  charged  with  a  slack 
rich  in  nitrogen,  oxygen,  and  hydrogen,  along  witli  about 
equal  proportions  of  such  nitrogenous  materials  as  leather 
waste,  hair,  dried  blood,  &c.  In  this  ease,  it  is  preferred  to 
scrub  the  gas  with  refrigerated  heavy  oil  for  the  removal 
and  recovery  of  the  benzol,  &c. — A.  K.  D. 


III.-DESTEUCTIVE  DISTILLATION,  TAR 

PEODUCTS,  Etc. 

The  Reaction  of  Thiophen  with  iVilroso-snlphonic  Acid. 
C.  Liebermann.     Ber.  20,  3231. 

This  reaction  is  based  on  the  blue  colour  which  appears 
on  shaking  benzene  containing  thiophen  with  nitroso-sul- 
phonic  acid.  The  author  has  traced  this  reaction  more 
closely,  and  finds  that  the  colour  is  due  to  the  formation  of 
several  substances,  (me  of  which  is  soluble  in  alkali  with  a 
purple  colour.  The  reagent  is  best  prepared  by  gradually 
introducing  8  per  cent.  KNOj  into  pure  sulphuric  acid, 
shaking  and  filtering.  One  drop  of  this  reagent  is  spread 
over  the  bottom  of  a  test-tube,  and  agitated  with  2-3  drops 
of  the  benzene  supposed  to  contain  thiophen.  In  the 
absence  of  the  latter  the  s\ilphuric  acid  merely  turns  a 
brownish-yellow,  otherwise  it  assumes  first  a  green  and  on 
continued  agitation  a  deep  blue  colour,  which  does  not 
change  for  several  hours.  O"0U023  grms.  thiophen  may 
thus  be  easily  detected. — A.  K. 


lY.-COLOURING  MATTERS  AND  DYES. 

Auraminc.     C.  Graebe.     Ber.  20,  3260. 

In  this  article  a  short  and  authentic  account  is  first  given 
of  the  discovery  of  the  "  Phosgene  Colours."  Auramine  is 
now  prepared  by  heating  tetramethyldiamidobeuzophenone 
with  sal-ammoniac  and  zinc  chloride  at  I.tO^— 160^.  The 
commercial  product  is  the  hvdrochloride  and  its  formula 
CjjHjjNjHCl  +1L.O.  Aurauiiue  O  of  the  "  Badische  Anilin- 
und  Soda-Fabrik  "  is  the  pure  colour,  Auramine  I.  and  IL 
are,  howe\er,  reduced  with  dextrin.  The  hydrochloride  is 
best  crystallised  from  alcohol.  If  crystallised  from  water, 
the  solution  should  not  be  heated  over  70",  otherwise, 
and  especially  on  boiling,  the  auramine  is  resolved  into 
tetramethyldiamidobenzophenone.  Mineral  acids  effect  this 
decomposition  even  in  the  cold.  The  spectrum  of  con- 
centrated solutions  of  auramine  presents  some  characteristic 
lines,  one  very  bright  red  band  from  division  28-42  of  the 
Bunscu-Kirchhoff  scale,  and  a  less  intense  yellow  band  from 
division  52-56.  Auramine  is  largely  employed,  especially 
for  mixing  with  other  basic  colours,  which  dye  cotton 
mordanted  with  tannic  acid.  Aurajuine-base  is  obtained 
from  the  hydrochloride  by  treating  with  ammonia,  aiul 
cooling.  It  is  somewhat  unstable,  even  losing  ammonia  on 
dissolving  in  hot  alcohol.  Though  its  formida  is  represented 
by  [CjIIj  N  (CH3).,]X' :  NH  no  nilroso-  or  acetyl-derivativc 
could  be  obtained.  By  reduction  with  sodium  amalgam 
and  alcohol  Lcuc-auraminv  [i\l{t  N  (CHj).,].;  ClI  .  NHj 
is  formed,  melting  at  135".  It  is  colourless,  and  shows  some 
eharacterislic  colour  reactions,  the  most  interesting  being 
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that  with  ghicial  acetic  acid,  in  which  the  hase  dissolves 
with  an  intense  bhie  cnlour,  and  dilute  acetic  acid  pives  a 
similar  colouration  on  heating.  The  blue  compound  V.  ileycr 
thinks  must  have  the  formula — 

HsN.c/ 1 

Sulphuretted  hydrogen  acts  on  auramine  with  formation  of 
TctravielliijhUamiduthivbenzophenime^Cf^li'S  (CH3)o]X;S, 
melting  at  202',  and  distinguished  by  its  fine  ruby-red 
colour.  The  properties  of  this  body  Iuinc  recently  been 
described  by  Baither  (this  Journal,  1887,  660).— A.  K. 


I'lirpin-oyaUol.     Samuel  C.  Hooker.     Ber.  20,  32  J9. 

On  adding  potassium  ferricyanide  solution  (87  grms.  in 
330  cc  water)  to  a  solution  of  pyrogallol  (20  grms.  in 
330  cc  water)  there  is  an  immediate  evolution  of  gas,  the 
solution  loses  its  deep  red  colour  and  purpurogallol 
separates  out.  (Her.  20,  1277.)  It  is  filtered  off  after  half 
an  hour,  when  the  oxidati()n  is  com]>lete.  The  yield  amounts 
to  13 '5-14  percent,  of  the  pyrogallol  employed. 

Purpurogallol  may  also  be  obtained  by  oxidising  gallic 
acid  with  a  solution  of  potassium  nitrite.  The  author 
mentions  a  very  .sensitive  and  characteristic  reaction  of 
purpurogallol.  A  trace  of  nitrous  acid  or  KNO^  added  to  a 
sulphuric  acid  solution  of  purpurogallol  causes  the  red 
solution  to  change  to  an  intense  violet,  which  colour,  how- 
ever, soon  disappears. — A.  R. 


Remarks    on    the    Constitution   of   Phenosnfraniues.    Ph. 
Barhier  and  L.  Vignon.     Bull.  Soe.  Chim.  48,  338. 

It  is  well  known  that  safmnines  are  produced  by  the 
condensation  of  one  molecide  of  a  paradiamine  and  two 
molecules  of  an  aromatic  monamine.  The  condensation  is 
brought  about  by  oxidising  agents.  If  a  mixture  of  one 
molecule  of  phenylenediamine  (1:3)  and  one  molecule  of 
aniline  be  oxidised  at  a  low  temperature,  a  blue  compound 
is  formed,  which  is  very  unstable  and  gradually  changes 
into  phenosafraninc.  If  two  molecules  of  aniline  act  on  one 
molecule  of  paraidienyleuediamine,  the  same  blue  compound 
is  obtained,  but  in  far  greater  quantity.  Treated  with  zinc 
and  dilute  hydrochloric  acid,  this  blue  compound  splits  up 
into  aniline,  which  remains  in  solution,  and  another  substance, 
which  can  be  precipitated  by  sodium  chloride,  and  behaves 
as  a  Icucobase.  It  is  slowly  oxidised  to  C'lnll.jNj,  the 
hydrochloride  of  which  dissolves  with  a  red  colour.  Its 
reactions  and  chemical  properties  are  identical  with  those 
of  diamidoidienazine,  and  the  authors  believe  this  base  to 
be  amidophenazine 

CeH/  I  >CeH3.NH,. 

Treated  with  nascent  hydrogen  it  takes  up  two  atoms  of 
hydrogen  and  forms  the  leucobase — 

C„H,  =(XH).=CeH3.NH,. 

On  the  other  hand,  the  authors  reversed  the  process  and 
succeeded  in  making  the  blue  compound  by  oxidising  at  a 
low  temperature  leucamidophenazine  in  the  presence  of 
an  aniline  salt.  From  this  they  conclude  that  the  pherazine 
group  exists  in  the  safranine  molecule,  and  explain  the 
theory  of  the  formatiou  of  phenosafranine  by  the  following 
equations  ; — 

(1.)  Formation  of  the  blue  compound  : — 

NH2.C6U^.NH2+CeH5.NH.,  +  C6H3.NHo.HCl  = 

C,H,<  j'>C,H3.Nir,   ^   4H 
CI— N— NH.CsHj  '' 

(2.)  Conversion  of  the  blue  compound  into  safranine  : 

CcH  /  I  \CeH3.NH,  ^   CeH,/  I  \C6H3.NH., 


(3.)    Decomposition  of  the  blue  compound  by  nascent 
hydrogen : 

C,h/'|>C.H3.NH,  ^^^_ 
Cl-N-NH.CeH^ 
,NH. 


CI— N— NH.C.H, 


01- N— C6H4.NH„. 


C,Wi 


\nh 


^CeHj. 


NHo  +  esHs.NIL.HCI. 


(4.)    Formation  of  phenosafranine  by    the  oxidation  of 
the  leucimidopheuazine  in  the  presence  of  aniline  : — 

C,U,(^       \C5H3.NH;  +  CjH,.NILh-0.  = 
H— NH— CI 

/^\ 


Cl—X- XH.CJI; 


-S.  H. 


Producing    Colours  from    Aniline.     I\.    Pinkey,   London. 
Eng.  Pat.  1863,  June  30,  1870.     (Second  Edition.)     6d. 

The  object  of  this  invention  is  to  produce  green,  purple, 
and  more  especially  aniline  black,  by  the  oxidation  of 
aniline  salts  in  presence  of  salts  of  nickel  instead  of  the 
salts  of  copper,  iron,  or  antimony  which  have  hitherto  been 
employed  for  this  purpose.  The  colours  thus  produced 
may  be  employed  for  dyeing,  printing,  writing,  or  marking 
goods  or  fabrics  of  silk,  wool,  liucn,  cotton,  straw,  leather, 
feathers,  hair,  &c.  For  dyeing  operations  a  bath  is  employed 
containing  the  solution  of  aniline  salt,  nickel  salt,  and 
oxidizing  agent,  viz.,  potassium  or  sodium  chlorate.  The 
goods  may  also  be  first  dipped  in  a  preliminary  bath  of 
anihne  salt,  and  then  in  the  second  oxidizing  bath  containing 
the  chlorate  and  nickel  salt.  After  treatment  the  goods  are 
aged  and  then  dipped  in  an  acid  or  alkaline  bath  according 
to  the  shade  of  colour  required  ;  nitric  acid,  for  example, 
giving  a  green,  and  an  alkaline  bath  a  purple  or  black 
shade.  Although  the  proponion  of  the  ingredients  may  be 
varied,  the  inventor  recommends  about  320  parts  of  aniline 
hvdrochloride,  20  parts  ot  nickel  chloride,  and  about  2.i  parts 
of  potassium,  <u'  60  parts  of  soilium  chlorate  with  640  parts 
of  water.  For  ])rinting  purposes  the  soluble  or  insiduble 
salts  of  nickel  may  be  employed,  or  a  mixture  together  with 
a  thickening  material,  such  as  gum,  starch,  or  dextiin,  the 
other  constituents  being  as  before.  The  sulphide  is  men- 
tioned as  an  insoluble  nickel  salt.  The  proportions  for 
printing  are  about  320  parts  aniline  salt,  20  of  the  nickel 
salt,  25  of  potassium,  or  60  of  sodium  chlorate,  640  of  water, 
and  200  of  thickening  material.  For  writing  or  marking 
the  proportions  are  the  same  as  for  printing,  the  goods  after 
marking  being  first  "aged"  and  then  immersed  in  an  acid 
or  alkahne  bath,  according  to  the  shade  required.  Other 
compounds  of  nickel  besides  the  chloride  or  sulphide  may- 
be employed. — IJ.  M. 


I  Improvements  in  the  Mtmufactiirc  of  A:o  JDi/es.  J.  Y. 
Johnson.  From  the  '•  Farbenfabriken  vorm.  F.  Bayer 
and  Co.,"  Elberfeld,  Germany.  i!!,nj:.  Pat.  17,083,  Decem- 
ber 30,  1886.     6<f. 

These  colouring  matters  are  produced  by  the  action  of  the 
tetrazo-compounds  obtained  from  benzidine  and  homologues, 
dianiido-aniso'il  and  homologues,  diamidostilbene  andfiuorene, 
&c.,  or  their  sulphonic  acids  upon  the  alkyl-derivatives  of  the 
naphthylamines  or  their  sulphonic  acids.  The  colouring 
matters  thus  produced  are  similar  in  properties  but  bluer  in 
shade  than  the  corresponding  compounds  produced  from 
unalkyhzed  naphthylamines.  The  following  examples  are 
given  : — (1.)  Diazotised  tolidine  and  the  sodium  salt  of 
methyl-/3-naphthylamine-/3-monosulphonic  acid  give  a  com- 
pound which  dyes  cotton  from  au  alkaline  bath  of  a  bluish 
red  shade  resembling  safranine.  (2.)  Diamidostilbene  is 
diazotised  and  combined  with  benzyl-a-naphthylamine  in 
aleohohc  solution.  The  azo-colonr  is  insolutde  in  water  but 
soluble  in  alcohol,  and  is  sulphonated  by  acting  upon  it  with 
three  times  its  weight  of  fuming  sulphuric  acid  containing 
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about  30  per  cent,  of  anhydrkle  at  about  15°  C.  (3.)  One 
molecule  of  the  tetrazo-compound  i.^;  combined  first  with  one 
molecule  of  the  alkvlized  amine  or  sulphonic  acid,  and  then 
with  a  second  molecule  of  another  alkylized  amine,  sulphonie 
acid,  phenol,  carboxvlic  acid,  &c.  Mixed  azo-componnds 
are  by  this  means  obtained  in  accordance  with  the  usual 
methods.— R.  .M. 


An   improved    Process  fur    the   Production    of    Cohtiriiiy 
Matters  from  Carbolic  Acid  and  other  Phniols.     H.  J. 
Wnlder,  Untcrstrass,  Switzerland.     Eng.  Pat.  126,  Janu- 
ary 4,  1887.     6d. 
Thesk   colouring   matters  are  produced   by  the   action   of 
nitrous   aeid   on  the  monosulphonic  acids   of   the  phenols. 
The   method  of  preparaticm   is   illustrated  by  the  following 

examples  : (1).   One  molecide  of  phenol  is  heated  with  one 

molecule  of  sulphuric  aciil  (06=  B.)  to  13")°  ('.until  the 
melt  is  of  a  light  brown  colcnu-.  ■\^'heu  cool  it  is  diluted 
with  an  equal  bulk  of  water,  the  solution  heated  to  40-45°  C., 
and  one  molecule  of  potassium  or  sodium  nitrite  gradually 
added,  the  temperatui-e  being  kept  below  50°  C.  The  pasty 
melt  is  then  ililnted  with  10-1.5  volumes  of  strong  brine,  and 
allowed  to  stand  for  several  hours,  when  the  colouring  matter 
separates  out.  It  is  a  brown  dyestuff  soluble  in  water. 
(2.)  ;8  naphthol  (H  parts)  is  heated  with  one  part  of 
sulphuric  acid  (6G°'B.)  to  160°  C,  and  then  treated  with 
nitrite  and  brine  in  precisely  the  same  maimer  as  in  the 
last  example.  The  colouring  matter  is  brownish  red  and 
soluble  in  water.  (3.)  Resorcinol  (11  parts)  is  sulphonated 
by  heating  with  10  parts  of  sulphuric  acid  (66'  B.)  to 
135°  C,  and  then  treated  as  before.  The  product  is  a 
soluble  brown  colouring  matter. — R.  M. 


An  improved  Process  for  Producing  Colouring  Matter  from 
Anthraquinone.  H.  J.  Wa'.der,  Uuterstrass,  Switzerland. 
Eng.  Pat.  127,  January  4,  1887.     6rf. 

AxTnR.\QOixo:SE  is  converted  into  its  disulphonic  acid  by 
heating  with  4-5  parts  of  sulphuric  acid  (66°  B.)  to  260°  C. 
until  the  melt  is  soluble  in  water.  The  product  is  then 
allowed  to  cool,  diluted  with  water  to  four  or  iive  times  its 
volume,  filtered,  and  to  the  filtrate  solid  potassium  or  sodium 
nitrite  is  gradually  added  in  the  proportion  of  two  molecules 
of  nitrate  to  one  of  the  quinone.  During  the  addition  of  the 
nitrite  the  temperature  must  not  be  allowed  to  rise  above 
25°  C.  Common  salt  is  then  added  in  excess,  and  then 
after  standing  for  some  time  the  dark  coloured  deposit  is 
filtered  off,  washed,  pressed,  dried  at  100°  C.  and  pulverised. 
The  powdered  substance  is  then  fused  with  two  parts  of 
caustic  alkali  till  the  mixture  ceases  to  froth  and  begins  to 
become  pasty.  The  melt  when  cool  is  dissolved  in  water, 
filtered,  and  the  filtrated  acidified  with  muriatic  acid.  The 
precipitate  is  collected,  washed,  and  dissolved  in  dilute 
(•odium  carbonate,  again  filtered  and  precipitated  by  acid. 
The  pasty  colouring  matter  is  soluble  in  alkalis,  with  a 
dark  brown  colour,  and  dyes  mordanted  cotton  a  red-brown 
bhade. — R.  M. 


The  Manufacture  of  Di/c  Matters  from  Jied  Sandcrswood 
and  certain  other  Woods.  G.  Thomas,  Manchester. 
From  A.  Zander,  Konigsberg,  Prussia.  Eng.  Pat.  875, 
January  20,  1887.     &d. 

TilE  dyeing  matter,  known  as  "  santaline,"  is  extracted 
from  the  wood  by  methylated  sjiirit  or  by  warm  solutions  of 
caustic  soda,  soda  crystiil,  bicarbonate,  borate,  phosphate,  or 
corresponding  potash  compounds.  The  colouring  matter 
thus  extracted  is  precipitated  by  acid,  collected,  washed,  and 
dried.  In  this  form  the  colouring  matter  is  insoluble  in 
water,  but  can  be  made  soluble  by  heating  with  six  parts  of 
sulphuric  acid  (66'  B.)  at  35 — 45°  C,  uutil  a  s])ecimeD  is 
soluble  in  water.  Instead  of  ordinary  acid  fuming  acid 
containing  10  per  cent,  of  anhyilride  can  be  used,  four  parts 
of  this  acid  being  required  and  a  temperature  of  10 — 20°  C. 
being  sufficient  for  the  sulphonation.  '1  he  product  is  poured 
into  cold  brine  and  the  colouring  matter  thus  precipitated 
is  soluble  in  hot  and  cold  water,  and  can  be  used  like  the 


soluble  coal-tar  colours.  In  the  old  process  of  dyeing  with 
this  wood  the  goods  had  to  be  brought  into  direct  contact 
with  the  finely  ground  wood,  and  the  dust  afterwards 
removed  by  beating. — K.  M. 


Sulphonic  Acids  of  Meta-cresol.    Ad.  Claus  and  J.  Krauss. 

'  Ber.  20,  3089—3095. 
In  the  sulphonation  of  ni.-cresol,  whatever  the  conditions, 
only  one  mono-snlphonic  acid  is  obtained.  By  employing 
more  sulphuric  aeid  a  di-sulphonic  acid  is  formed,  and 
fiiuiUy,  by  heating  with  fuming  sulphuric  acid  at  180°,  a 
tri-sulphonic  acid  is  produced. 

m.-Cresol-p-SulphonieAcidC^Vl.i(Ol\){C\\)^0;^\_\  :  3 : 4] 
is  very  readily  formed  by  heating  m.-cresol  with  an  equal 
weight  of  H.jSOj  at  120°,  or  by  allowing  the  mixture  to 
stand  for  three  or  four  days  at  the  ordinary  temperature. 
It  crystallises  from  water  or  dilute  HjSOj  in  small  colourless 
plates  or  needles  (+2  H^.O),  which  melt  at  75°  (uncerr.). 
From  strong  H^SOj  it  separates  in  large  colourless  plates 
(  + li  HoO),  which  melt  at  96°.  The  dehydrated  acid  is  a 
crystalline  solid  of  melting  point  118°  (uncorr.).  The  acid 
is  very  soluble  in  water  and  alcohol,  easily  in  ether  and 
benzene.  FcjClc  produces  a  violet  colouration.  It  is 
oxidised  by  chromic  aeid  to  toluquinone,  proving  that  it  has 
the  above  constitution.  The  potassium  salt  (A'K  +  2i  H^O) 
forms  small  soluble  crystals  ;  the  barium  salt  (A'„Ba  +  11^0) 
is  easily  soluble.  The  characteristic  copper  salt  (A'^Cu  + 
3  HoO)  crystallises  from  water  in  glistening  green  rods  or 
prisms. 

m.-Crcsol  Disulphonic  Acid  C,Ho  (Oil)  (CH3)  (SOsH)^ 
[1 :3:4:2  or  to  6]  is  obtained  by  heating  m.-cresol  with  4 — 6 
times  its  weight  of  sulphuric  acid  at  120° — 140°  for  a  few 
hours,  or  by  allowing  the  mixture  to  stand  at  the  ordinary 
temperature"  for  four  or  five  days.  The  acid  forms  an  oily 
fluid,  very  soluble  in  water  and  alcohol.  The  potassiinn 
salt  (A"K.,  +  3H;0)  forms  colourless  plates  ;  the  barium 
salt  (A"Ba  |  H;'0)  is  very  soluble,  and  the  copper  stilt 
excessively  soluble.—  A.  6.  G. 


Meta-nitroquinoline.     Ad.  Claus  and  A.  Stiebel.     Ber.  20, 

3095—3097. 
METi-nitraniline  (10  pts.)  can  be  converted  into  a  nitro- 
quinoUne  by  heating  with  glycerol  (14  pts.),  sulphuric 
acid  (14  pts.),  and  picric  aeid  (2-6  pts.).  The  nitroquino- 
line  is  separated  from  the  simultaneously  formed  pheiutn- 
throline  by  means  of  colil  petrolemn-ether,  in  which  the 
former  is  only  slightly  soluble  ;  the  j-ield  is  about  1  pt. 
The  new  nitroquinoliue  C,jHc(NOo)N  crystallises  from  hot 
water  or  alcohol  in  thin  colourless  needles,  which  melt  at 
131°-  5  (uncorr.).  Its  hydrochloride CoH,-,(NO;)N.HCl,forms 
long  needles,  melting  at  225°  (uncorr.),  and  is  decomposed 
by  water.  The  plat  i  no-chloride  {C9H|;(NO.)N.HCl}2PtCl., 
forms  large  yellow  prisms. 

Meta-amidoquinoline  C9H5  (NH.j)  N  is  formed  by  reduc- 
tion of  the  nitroquinoliue  by  SnCl;  and  HCl.  It  crystallises 
from  alcohol  in  long  silky  needles,  which  melt  at  186° 
(uncorr.). — A.  G.  G. 

Ortho-Cresol-sulphonic  Acid.    Ernst  Ilantke.     Ber.  20, 
3209. 

With  a  view  of  ascertaining  whether  the  action  of  sulphuric 
aeid  at  different  temperatures  on  ortho-crcsol  is  different  to 
that  on  phenol,  the  author  has  found  that,  when  orlho- 
cresol  is  heated  with  sulphm-ie  acid  at  100°,  only  ortho- 
cresol  para-sulphouic  acid  is  produced  ;  at  onUnary  tempera- 
tures, however,  both  this  acid  and  ortho-cresol  meta-sulphonic 
acid  are  formed.  Moreover,  when  its  concentrated  aqueous 
solution  is  heated, the  latter  acid  is  converted  into  ortho-cresol 
para-sulphouic  acid.  In  this  case  it  is  evidently  the  sulpho 
group  which  has  taken  up  a  different  position  in  the  nucleus, 
whereas  in  the  case  of  the  analogovis  conversion  of  ortho 
into  para-phenolstdphonie  .leid,  by  heating  the  former  with 
sulphuric  acid  at  100  ,  it  is  open  to  doubt  whether  the 
hydroxyl  or  the  sulphonic  group  has  been  displaced. — A.  li. 
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On  the  Culouriny  Mailers  ahiclt  combine  with  Mordants. 
St.  V.  Kostanecki.     Ber.  20,  3UG-3U9, 

Of  the  various  colouring  matters  at  present  known,  a  limited  , 
number  only  have  the  property  of  combining  with  metallic 
oxides  to  form  stable  coloured  lakes.     By  a  comparison  of   i 
the  constitution  of  these  mordant-dyeing  colouring  matters,   I 
the  author  has  arrived  at  the  following  conclusions  :— 

(1.)  yUrosopheiiols  (^yuinoiie-oxims)  combine  with  oxide- 
mordants  if  the  yO  group  stands  in  the  ortho-posilion  to 
the  OH  group.  If  the  XO  group  is  para  to  the  OH,  the  com- 
pound does  not  dye  mordants.  Thus,  o-nitroso-^-naphthol, 
/3-nitroso-o-naplithol,  mono-  and  di-nitroso-resorciuol  and 
nitroso-/3-orciuol,  all  of  them  ortho  compounds,  have  this 
property;  whilst  nitroso-pheuol  and  a-uitroso-a-naphthol, 
■which  are  para  conlpounds,  have  no  affinity  for  oxides. 

(2.)  Phenolic  colouring  matters  combine  with  oxide- 
mordants  when  Iheg  possess  two  OH  groups  in  the  ortho- 
position  to  each  other.  If  the  two  OH  groups  have  any 
other  relative  position  the  compoond  has  no  affinity  for 
mordants.  Thus  alizarin,  styrogallol,  and  galle'm,  in  all  of 
which  the  two  OH  groups  are  ortho,  have  this  property ; 
whilst  oxyanthraquinone,  all  the  other  isomers  of  alizarin, 
and  fluorescein  have  no  affinity  for  mordants.  The  affinity 
for  mordants  of  all  the  colouring  matters  derived  from 
gaUic  acid  (e.g.,  galle'in,  anthragallol,  ccerulein,  galloflaxnn, 
and  ga'.locyanin)  is  due  to  the  ortho-position  of  the  two 
hydroxyls.  The  same  law  holds  good  in  the  case  of  the 
nitrophenols  :  thus  nitro-pyrocatechin  (nirro-catechol)  and 
nitro-pvTogallol  readily  dve  cotton  mordanted  with  alumina. 

—A.  G.  G. 


Xaphthi/lamlHe-sulphonic  Acids.     G.  Schultz. 
.3158— 31C2. 


Ber.  20, 


0-Xaphthglaniijie-sulphonic  acids.  Fr.  Baeyer  and  C. 
Duisberg  (Ber.  20,  1426)  have  shown  that  by  sulphonation 
of  ft-naphthylamine  sulphate  at  a  high  temperature  a  new 
mono-sulphonic  acid  (the  so-called  "  5  "  acid)  is  obtained. 
This  acid  is  converted  by  the  diazo  reaction  into  a  naphthol- 
sulphonic  acid  which  Baeyer  and  Duisberg  consider  to  be 
Identical  with  Cassella's  naphthol-sulphonic  acid  F  (2  :  2'), 
obtained  bv  heating  o-naphthalene-disulphonic  acid  with 
XaOII.  O'a  the  other  hand  A.  Weinberg  (Ber.  20,  2906) 
considers  that  the  5-sulphonic  acid  of  /S-naphthylamine  is  a 
mixture  and  not  identical  with  the  acid  obtained  by  heating 
the  naphthol-sulphonic  acid  F  with  ammonia.  The  author 
brings  additional  proof  in  support  of  t  he  identity  of  these 
two  acids,  and  shows  that  Weinberg  had  probably  not 
obtained  the  5-acid  in  a  pure  state.  The  sulphonation  of 
/3-naphthylamine  sulphate  at  a  high  temperature  yields  a 
mixture  of  about  equal  quantities  of  Briinner's  acid  (the 
"  j3"-acid)  and  the  5-acid.  The  complete  separation  of  the 
two  isomers  is  somewhat  difficult,  but  is  best  effected  by 
repeated  crystallisation  from  irarm  water  in  wliich  the 
S-acid  is  by  far  the  most  soluble. 

The  pure  5-acid  crystallises  in  long  glistening  needles, 
which  on  boiling  with  water  lose  H;0  and  are  converted 
into  an  almost  insoluble  crystalline  powder.  The  calcium 
salt  crystallises  in  plates  (  +  6H«0)  with  a  blue  fluorescence  ; 
1,000  parts  of  water  at  15'  dissolve  3-8  parts  of  the  salt. 
By  conversion  into  the  corresponding  napthol-sulphonie 
acid,  and  fusion  with  XaOH,  it  yields  the  diosynaphthalene 
of  melting-point,  186',  whose  acetyl  derivative  melts  at  129°. 
In  all  these  respects,  and  also  in  it*  reactions  with  diazo-com- 
pouncLs,  Cassella's  acid  behaves  identically  with  the  5-acid. 
The  deltapurpurin  of  commerce  is  prepared  from  the  mixture 
of  the  $-  and  5-acids  without  separation,  and  hence  the 
diSerent  reaction  mth  acetic  to  that  of  the  product  from 
Cassella's  acid.  By  means  of  the  more  soluble  magnesium 
salt  the  pure  deltapurpuriu  can  be  i.*olated  from  the  com- 
mercial product,  and  then  gives  identically  the  same 
reactions  as  Cassella's  compound. 

aSaphihglamine-sulphonic  acids.  The  o-naphthylamine- 
sulphouic  acid  obtained  together  with  naphthionic  acid  by 
sulphonation  of  acetyl-a-naphthylamine  (il.  Lange,  Ber. 
20,  2940)  is  identical  with  Laurent's  acid  (obtained  by 
sulphonation  and  reduction  of  nitmnaphthalene).  On 
conversion  into  the  corresponding  o-naphthol-sulphonic 
aeid   and   fusion  with  NaOH   both  acids  give  the  same 


di-oxynaphthalene  (1:4'),  w-hich  melts  at  250°.  Laurent's 
acid  is  also  formed  simultaneously  with  naphthionic  acid 
by  sulphonation  of  a-naphthylamine  hydrochloride. 

By  nitration  and  reduction  of  naphthalene-o-sulphonic 
acid  a  mixture  is  obtained  of  Laurent's  acid  with  a  new 
a-naphthylamine-a-sulphonic  acid  (1:1').  The  a-naphthol- 
sulphouic  acid  obtained  from  this  exhibits  the  characteristic 
property   of    being   readily    converted   into    an    anhydride 

/  SO., 
C,oH(,<(    I      ,  wliich  distils   undecomposed  at  the  ordmary 

atmospheric  pressure,  and  crystallises  from  benzene  in  long 
colourless  prisms  of  melting-point  154°. — A.  G.  G. 


ERE.4TA.— In  December  issue,  1SS7,  p.  S17,  first  eolimm,  Une  2, 
for  "  Mohlan,"  read  "  Jlohlau,"  and  p.  816,  second  column,  line  46, 
for  "  27—33°,"  read  "  427— *«=." 


V,-TEXTILES :  COTTON,  WOOL,  SILK.  Etc. 

Improcements  in  the  Manufacture  of  Ornamental  India- 
rubber  Waterproof  Fabrics.  G.  C.  ilaudleberg, 
H.  L.  Eothbaud,  S.  L.  ilandleberg,  Pendleton,  Man- 
chester. Eng.  Pat.  1255,  January  26,  1887.  6d. 
AxY  suitable  woven  fabric  is  made  waterproof  by  '•  spread- 
ing" one  or  more  coats  of  india-rubber  proofing  on  it. 
Whilst  the  last  coating  is  still  in  an  adhesive  state,  it  is 
covered  with  the  dust  of  fibre  of  wool,  hair,  silk,  or  cotton 
or  any  other  suitable  animal  or  vegetable  fibre,  reduced  to 
short  lengths.  The  excess  is  afterwards  brushed  off.  If 
patterns  are  desired  on  the  fabric,  the  pattern  in  india- 
rubber  or  similar  cement  can  be  printed,  stencille<l,  or 
otherwise  applied  to  the  fabric  (prepared  as  above  described), 
and  dust  of  the  required  quality  and  colour  put  on.  The 
fabrics  thus  obtained  may  be  vulcanized.  They  have  the 
appearance  of  woven  fabrics. — F.  W.  T.  K. 


An  Apparatus  for  Separating  ^^'ool,  Silky  or  other  Animal 
Fibre  from  Vegetable  Fibre  or  other  Vegetable  Matter. 
S.  S.  Bromhead,  London.  From  U.  C.  Allen,  Washington, 
U.S..A..     Eng.  Pat.  11,570,  August  25,  1887.     Sd. 

The  inventor  claims  the  use  of  a  rotary  cyUnder  furnished 
with  projecting  teeth,  so  arranged  that  the  material  lobe 
treated  can  be  thoroughly  agitated  and  exposed  to  the  action 
of  the  hydrochloric  acid  gas,  whereby  the  disintegration  of 
the  vegetable  matter  is  effected.  The  arrangement  of  certain 
valves  for  the  inlet  and  outlet  of  the  gas  is  also  claimed  as  a 
novelty. — E.  J.  B. 


VL-DYEING,  CALICO  PEINTING,  PAPEE 
STAINING,  AND  BLEACHING. 

Improvements  in  Bleaching  Fibious  Substances  used  for 
making  Paper.  A.  Brin,  London,  and  L.  Q.  Brin,  Paris. 
Eng.  Pat.  4953,  April  2,  1887.  Sd. 
The  bleaching  is  effected  by  means  of  a  gas  called  by  the 
inventors  "  chlor-ozone,"  obtained  by  electrifying  a  mixture 
of  chlorine  and  oxygen.  The  oxygen  is  contained  in  the 
receiver  -\.  The  chlorine  is  generated  in  the  retort  B  by 
the  action  of  hydrochloric  acid  on  manganese  dioxide.  The 
mixed  gases  pass  by  the  pipe  n^  into  the  wash-bottle  6,  and 
thence  by  the  pipe  6-  into  the  gas-holder  C.  They  are  then 
made  to  pass  by  the  pipe  c^  into  the  ozone  generator  F, 
where  they  are  converted  into  "  chlor-ozone."  E-  represents 
the  battery  and  E  the  induction  coil  for  producing  the 
current.  The  electrified  gases  then  pass  into  the  vessel  G, 
in  which  the  bleaching  operation  is  conducted,  the  material 
to  be  bleached  being  thoroughly  agitated  by  means  of  the 
paddles  g.  Any  excess  of  gas  not  absorbed  in  the  vessel  G 
passes  into  the  gas-holder  D,  and  may  be  used  again.  Tlie 
oxygen  which  passes  into  the  retort  B  is  said  to  reWvify  the 
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oxide  of  manpanese  employed  for  the  preparation  of  the 
chlorine. — E.  J.  B. 


'sa 


CZIIf 


^^ 


J.  w. 

13,500, 


Improvement  in  Chemical  Fluid  Ink  Erasers. 
Tiillniadge,  New  York,  U.S.A.  Eng.  Tat. 
October  5,  1887.     4d. 

The  ink-erasing  fluid  consists  of  a  solution  of  chloride  of 
lime,  to  which  a  very  small  amount  of  acetic  acid  is  added. 

— S.  H. 


Improvements  in  the  Process  of  and  Apparatus  for 
Soapinff,  Hiiisiiif/,  and  Wringing  Textile  Materials, 
Fabrics,  and  (Idrmcnis.  J.  Heselwood,  Leeds.  Eng. 
Pat.  13,821,  October  28,  1886.     8d. 

The  apparatus  consists  of  a  series  of  five  pairs  of  rollers, 
the  upper  one  of  each  set  being  corrugated.  Soap  solution 
or  pure  water  can  be  applied  by  means  of  pipes  placed 
between  each  pair  of  rollers. — E.  J.  B. 


VII.-ACIDS,  ALKALIS,  AND  SALTS. 

On  Colloid  (Cadmium  Sulpliide.     E.  Frost.     Cheni.  Rep. 
34,  261. 

Ix  extension  of  the  work  done  by  Graham  and  H.  Schulze 
on  soluble  arseuious  and  antimony  sulphides,  and  by 
AV.  Spring  on  colloid  copper  sulphide  and  otlier  bodies,  the 
author  has  experimented  with  cadmium  sulphide.  By  com- 
pletely precipitating  an  ammouiacal  solution  of  cadmium 
sulphate  with  hydrogen  sulphide,  thoroughly  washing  the 
deposited  cadmium  sulphide  by  decantation  with  wafer,  and 
suspending  the  precipitate  in  water  through  which  a  rapid 
stream  of  hydrogen  sulphide  is  led  for  some  time,  the 
cadmium  precipitate  soon  becomes  floeculent,  then  milky, 
and  finally  disappears  altogether.  After  boiling  off  everj- 
trace  of  hydrogen  sulphide,  a  perfect  solution  of  cadmium 
sulphide  (Cd8)  results ;  it  is  of  a  gold-yellow  colour  by 
transmitted,  and  appears  fiuoresecnt  by  reflected  light. 
Strong  solutions  have  a  greater  tendency  to  coagulate  than 
those  more  dilute  ;  thus  a  solution  containing  4  grms.  of 
CdS  per  litre  may  remain  clear  for  several  days,  whilst  one 
with  1 1  grms.  per  litre  will  coagulate  completely  after 
24  hours.  But  the  presence  of  minute  quantities  of  foreign 
bodies  ssufliccs  to  re-precipitate  the  sulphide,  and  the  author 
finds  that  Schulze's  observations  on  the  analogous  re-pre- 
cipitation of  the  antimony  and  arseuious  sulphides  are  for 
the  most  part  corroborated  by  the  behaviour  of  the  CdS 
solutions.  Thus  he  fiiuls  that  the  coagulating  power  of  a 
salt  is  in  no  way  related  to  its  molecular  weight,  but  is 
determined  by  the  combined  metal ;  monovalent  elements 
show  the  least  and  trivalent  the  gre.itest  energy,  whilst  the 
divalent  metals  occupy  an  intermecUate  position,  the  influence 
of  the  aciils  being  usually  imperceptible.  Potassium  sul- 
phate is  active  even  when  diluted  to  1  :  1666,  aluminium 
sulphate  to  1  :  232558.  In  alums  the  influence  of  the  tri- 
valent element  predominates.  Again,  for  acid  salts  the 
energy  is  greater  than  for  the  corresponding  normal  com- 
pounds. Cadmium  salts  themselves  have  a  very  high  pre- 
cipitatiug  value,  CdSO,  acting  at  a  dilution  of  1  :  250000, 
CdCNOj);  at  1  :  285714.  The  degi-ee  of  concentration  of 
the  solution  appears  to  be  without  influence  on  the  manner 
of  coagulating. — W.  G.  M. 


Improvements   in   the  3IanufactHre   of  Phosphoric   Acid. 
W.  B.  Giles  and  A.  Shearer,  London.     Eng.  Pat.  16,499, 

December  16,  1886.     81;. 

Ix  a  former  patent  specification  (Eng.  Pat.  1886,  715)  the 
same  inventors  described  the  distillation  of  crude  phosphoric 
acid  by  the  aid  of  a  current  of  steam  or  hydrochloric  acid, 
as  a  convenient  method  for  ]iurifying  a  crude  acid.  They 
now  mollify  their  process  by  performing  the  distillation  by 
the  aid  of  a  vacuum  in  the  condenser  and  a  slow  current 
of  suiierheated  steam  through  the  retort.  If  a  crystallised 
phosphoric  acid  be  desired,  the  cruile  dilute  acid  is  boiled 
do^vn  to  the  necessary  concentration  and  allowed  to  cool. 
Crystals  are  quickly  formed,  which  are  separated  from  the 
mother  liquor,  which  latter  also  contains  all  the  impurities 
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of  the  crude  acid.  The  mother  liquor,  after  futlher  concen- 
tration, is  then  subjected  to  distillation,  whereby  all  the 
phosphoric  acid  is  obtained  in  a  pure  form. — S.  II. 


A  Process  nf  and  Apparatus  for  Manu/actiirmg  Ammonia. 
B.  J.  Mills,  Loudon.  From  T.  13.  Foaarty,  Brooklyn, 
U.S.A.     Enp.  Pat.  13,746,  October  11,  1887.     8d. 

Tms  invention  relates  to  the  production  of  annnonia  from 
alraospheric  nitrogen.  The  process  depends  on  the  pro- 
duction of  cyanides  and  cyanatcs  as  an  intermediate  step, 
and  the  conversion  of  these  into  ammonia.  The  mode  of 
operatiufT  is  as  follows: — A  mixture  of  air  and  steam  is 
forced  throufrh  a  furnace  containing  incandescent  coal, 
■whereby  a  fuel  gas  is  produced  containing  a  large  per- 
centage of  nitrogen.  This  gas  is  passed  through  a  super- 
heater and  thence  into  a  retort,  which  is  maintained  at  a 
white  heat,  and  contains  a  charge  of  pulverised  carbon  and 
alkali.  A  feeding  screw  supplies  the  retort  continually  with 
alkalised  carbon  which  works  its  way  downward,  meeting 
everywhere  nitrogen  and  steam,  the  consequence  of  which 
is,  tiiat  the  nitrogen  combines  with  the  carbon  and  alkali 
to  form  cyanides  and  cyanates,  and  these,  in  turn,  are 
immediately  decomposed  by  the  steam  into  ammonia,  oxides 
of  carbon  and  hydrogen.  The  alkali  is  set  free  and  enters 
into  fresh  combinations.  The  gaseous  products  and  un- 
decomposcd  solid  matter  escape  from  the  retort  into  a 
hydraulic  main,  wherein  the  heavier  portion  of  the  solid 
matter  is  deposited,  while  the  rest  passes  onward  through  a 
washer  and  condensers  to  a  scrubber,  where  the  ammonia 
is  separated  from  the  other  gases. — S.  H. 


A  Process  of  and  Apparatus  for  Producing  Sulphate  of 
Ammnuia.  B.  J.  ildls,  London.  From  T.  B.  Fogartv, 
Brooklyn,  U.S.A.  Eng.  Tat.  1-3,747,  October  11, 
1877.  Sd. 
The  object  of  this  invention  is  the  production  of  ammonia 
sulphate  by  producing,  first,  ammonium  carbonate  or  its 
components  through  the  combustion  of  alkalised  carbon  in 
an  atmosphere  of  air,  steam,  and  nitrogen,  and  second, 
separating  from  the  gases  the  resulting  ammonium  car- 
bonate 1)3'  means  of  gypsum  with  the  production  of 
ammonium  sulphate  and  calcium  carbonate.  The  mode  of 
proceeding  is,  in  the  first  instance,  the  same  as  described 
in  Eng.  Pat.  1887,  13,746.  But  in  this  case  the  ammoniacal 
gas,  after  washing  and  cooling,  is  passed  into  a  chamber 
which  is  provided  with  shelves,  covered  with  a  mixture  of 
gjpsum  and  sawdust.  Here  the  ammonia  and  carbonic  acid 
are  retained,  decomposing  the  gypsum — calcium  sulphate — 
with  the  production  of  ammonium  sulphate  and  insoluble 
calcium  carbonate.  The  former  is  recovered  bj-  lixiWation 
and  the  solution  worked  up  in  the  usual  manner. — S.  H. 


VIII.-aLASS,  POTTEKY,  AND 

EAKTHENWAKE. 

Improveme'iUs  in  the  Manufacture  of  Glass.    T.  C.  J.Thomas, 
London.     Eng.  Pat.  12,076,  Sept.  ii2,  1886.    id. 

A  BLAST  of  oxygen  is  driven  through  the  molten  material. 
This  causes  the  impurities  to  rise  to  the  surface  as  a  scum 
which  can  be  easily  skimmed  off. — A.  R.  D. 


IX.-BUILDINa  MATEEIALS,  CLAYS, 
MOETAKS,  AND  CEMENTS. 

Improvements  in  Treating  Wood  with  Antiseptic  and  Pre- 
servative Fluids.  T.  Royle,  West  Ham.  Eng.  Pat.  734, 
Januar)-  17,  1887.     6d. 

The  wood  imdergoing  treatment  is  placed  in  a  vessel 
covered  with  a  non-conducting  composition.  It  may  be 
either  wet  or  partially  dry  tar  oil,  creosote  oils,  or  other 


such  substances,  previously  heated,  these  being  forced  into 
the  vessel  through  perforated  pipes ;  the  temperature  of 
the  vessel  and  contents  is  at  the  same  time  maintained  at 
100'  to  104'  C.  by  means  of  steam  pipes.  The  oil  in  the 
water  which  will  thus  be  extracted  escapes  from  the  vessel 
by  a  series  of  small  over-flow  pipes  leading  into  a  common 
main.  When  sufficient  water  has  been  removed  the  contents 
are  put  under  pressure,  obtained  either  by  forcing  in  more 
hot  oil,  or  by  air-compression.  The  wood  is  then  removed 
in  the  usual  way,  and  with  the  customary  precautions  as  to 
temperature. — C.  C.  H. 


X.-METALLUEGY,  MINING,  Etc. 

Improvements  relating  to  the  Extraction  of  Aluminium  from 
its  Chlorides,  and  to  Apparatus  therefor.  H.  H.  Lake, 
London.  From  Count  R.  de  Montgelas,  Philadelphia, 
U.S.A.     Eng.  Pat.  1751.     February  3,  1887.     U. 

Pure  aluminium  chloride  solution  is  made  by  dissolving 
about  4  lbs.  of  alumina  in  hydrochloric  acid,  evaporating 
and  redissolving  in  a  like  quantity  of  hot  water.  This 
solution  usually  has  a  yellow  colour,  and  is  placed  in  one 
compartment  of  a  cell  divided  into  two  by  a  porous  partition. 
The  other  compartment  is  filled  with  a  strong  solution  of 
sodium  chloride,  and  contains  an  anode  of  aluminium, 
whilst  the  former  is  provided  with  a  cathode  of  brass  or 
copper.  A  current  of  electricity  is  passed  through  the 
solution,  in  the  direction  above  indicated,  until  the  yellow 
colour  of  the  aluminium  solution  has  been  discharged,  thus 
indicating  a  conversion  into  double  aluminium  sodium 
chloride.  This  new  solution  is  now  evaporated,  redissolved 
in  hot  water,  and  electrolysed  in  a  similar  cell,  but  with  a 
carbon  anode  surrounded  by  fused  lumps  of  the  double 
chloride  with  an  extra  equivalent  of  sodium  chloride.  The 
anode  may  be  made  by  moulding  a  mixture  of  coke  dust, 
the  double  salt,  sodium  chloride,  and  tar,  or  of  carbon  and 
amorphous  aluminium  (a  by-product  from  the  process  pa- 
tented in  1886,  No.  10,606),  in  which  case  the  packing  of 
sohd  matter  around  the  electrode  may  be  dispensed  with. 
The  cathode  may  be  of  thin  aluminium,  when  the  electrode 
and  deposit  should,  hy  preference,  be  ultimately  fused 
together ;  if  of  brass  or  copper,  the  deposit  is  scraped  off 
and  melted  imder  flux. — W.  G.  M. 


On  the  Brittleness  of  Iron  after  Corrosion.     A.  Ledebur, 
Stahl-u-Eisen,  1887,  681. 

HrGHES  has  shown  that  brittleness  after  corrosion  is  ex- 
hibited by  all  kinds  of  iron  and  steel,  and  is  more  marked  if 
a  plate  of  amalgamated  zinc  be  connected  with  the  iron  so 
as  to  form  a  couple  in  the  solution  ;  and  that  it  cannot  be 
ascribed  to  accidental  flaws  in  the  metal  employed.  If  two 
iron  wires  are  made  electrodes  in  a  bath  of  sulphuric  acid, 
the  anode  will  be  much  attacked,  but  will  be  scarcely  affected 
in  regard  to  brittleness,  while  the  cathode  mil  become  bright 
on  its  surface,  but  will  be  extremely  brittle.  Hughes  and 
Roberts  ascribe  this  effect  to  the  occlusion  of  hydrogen  by 
the  iron.  The  author,  after  a  long  series  of  researches, 
finds  that  the  character  of  iron  and  steel  is  always  altered 
if  exposed  to  influences  which  occasion  an  evolution  of 
hydrogen  upon  the  surface,  and  that  contact  of  the  iron 
with  zinc  intensifies  this  effect,  so  that  a  .shorter  time  is 
necessary  to  produce  it.  Ihe  resistance  to  flexure,  as  well 
as  the  transverse  strength,  is  always  diminished,  as  is  the 
extensibility  under  tension,  while  the  modulus  of  rupture  is 
practically  unaltered,  unless  in  some  eases  by  the  excessive 
corrosion  itself.  Heating  the  metal  sufiBces  to  remove  the 
brittleness,  and  placing  it  in  a  dry  place  for  some  time  may 
have  a  similar  effect ;  but  mechanical  working  in  the  cold  is 
without  effect  in  this  direction.  Cast  iron  is  not  influenced, 
or  is  less  so  than  wrought  iron,  by  superficial  hydrogen  de- 
velopment. Four  samples  of  corroded  iron  heated  carefully 
in  pure  dry  nitrogen,  gave  off  0  •  0021  to  0  ■  0052  per  cent,  of 
hydrogen  respectively — numbers  which  the  author  thinks 
cannot  represent  quite  the  whole  of  the  hydrogen  actually 
present.— W.  G.  M. 
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Improvements  in  the  Application  of  Aluminium.    Bayerisch 
Ind.  u  Gewerbobl.,  1887.     318. 

TllE  recent  improvements  in  the  nianufiicture  of  nlnniinium 
have  reduced  its  price  so  considerably  that  a  much  larger 
field  of  nscfnlness  is  now  open  to  it.  The  readiness  with 
which  it  may  be  cast  and  chased,  its  colour  and  lightness, 
combined  with  its  non-liability  to  tarnish,  indicate  a  special 
application  in  jewellery  and  the  manufacture  of  apparatus. 
In  the  market,  aluminium  is  to  be  obtained  in  the  form  of 
inffot,  sheet,  foil,  and  wire,  and  alloyed  in  certain  definite 
proportions  with  copper.  The  commoner  alloys  are  those 
in  which  the  proportions  of  aluminium  to  copper  are,  {l}, 
10:90  (jfold-yellow  iu  colour);  (2),  5:95  (resembling  14 
carat  gold);  and  (3),  2'5:9""5  (the  copper  in  this  case 
containing  also  silicon).  All  these  bronzes  are  readily 
fusible,  may  be  rolled  with  facihty,  lake  a  high  polish,  and 
resist  tarnishing;  the  Xo. 3  alloy  would  be  a  suitjible  sub- 
stitute for  telegraphic  silicon  bronze.  It  is  possible  that 
many  have  already  experimented  in  applying  aluminium  to 
the  arts,  and  have  failed,  partly  from  want  of  experience 
in  manipulating  a  new  material,  partly  from  difficulties 
in  casting ;  for  if  melted  in  a  clay  crucible,  this  metal 
reduces  silicon  from  the  substance  of  the  pot,  becoming 
itself  grey  and  brittle  in  consequence.  Lime  crncibles,  or 
clay  pots  either  brasqued  or  lined  with  well-ignited  cryolite 
alumina,  must  therefore  be  used  for  casting  aluminium.  In 
soldering  the  pure  metal,  it  is  found  that  the  clean  surfaces 
rapidly  become  coated  with  an  almost  imperceptible  film  of 
oxide,  which,  although  protecting  them  from  further  oxida- 
tion, is  nevertheless  sufficient  to  prevent  their  union  in  the 
usual  way.  The  surfaces  to  be  joined  must,  therefore,  be 
scraped  or  scratched  perfectly  bright  and  be  covered  with  a 
film  of  paraffin,  then  a  thin  rolled  piece  of  soldering  alloy 
(Zn  :  Sn :  Pb  =  5  :  2 : 1)  is  placed  on  each,  and  each  surface 
is  heated  separately.  The  paraffin  first  melts  and  protects 
the  bright  portions  from  oxidation,  then  the  alloy  fuses  and 
unites  with  the  aluminium.  The  overlaid  aluminium  sur- 
faces may  afterwards  be  soldered  as  usual. — W.  G.  M. 


Improvements  in  Coating  with  Tin  or  other  Coating  Metal 
Sheets,  Plates,  or  pieces  of  Iron  or  other  Metal. 
E.  Morewood,  Lhinellv.  Eng.  Pat.  15,477,  Xovember26, 
1886.     llrf. 

After  coating  and  brushing  in  the  usual  way  the  plates 
are  passed  into  a  reserve  pot,  either  containing  hot  grease 
or  kept  at  the  required  temperature  by  heated  air.  Hence 
they  are  removed  two  and  two  by  a  workman  and  plunged 
into  the  finishmg  gi'e.ase  pots,  which  are  placed  one 
on  either  side  of  him  ;  here  they  are  caught  by  a  cradle 
:ind  automatically  delivered  to  the  finishing  rolls,  to  be 
subsequently  removed  by  the  same  workman  and  set  aside 
for  the  bran  treatment.  It  is  essential  that  the  action  of  the 
two  cradles  and  rollers  shall  be  simultaneous.  If  preferred, 
a  single  pot  of  double  length  will  serve  to  pass  the  two 
plates  at  one  operation.  In  some  cases  "  in  and  out " 
rollers  are  used,  which  being  set  intermediately  in  relation 
to  each  other,  do  not  apply  the  same  pressure  to  the  plates 
that  is  given  by  the  usual  rolls ;  this  is  found  to  be  beneficial, 
especially  when  much  scruff  remains  on  the  plate,  as  there 
is  less  tendency  for  it  to  be  transferred  to  the  rolls.  An 
outlet  at  the  bottom  of  the  pot  permits  of  the  removal  of  any 
metal  that  may  collect  there,  or  a  pump  may  be  used  for 
the  same  purpose. — W.  G.  M. 


Improvements  in  ohtaining  .Silrcr  from  Ores,  Mattes,  or 
Compounds  containing  it.  E.  Hunt,  Glasgow,  From 
G.  Thomson,  New  Jersey,  U.S.A.  Eng.  Pat.  285, 
January  8,  1887.     4d. 

The  finely  crashed  ore  is  roasted  until  nearly  "  sweet,"  and 
after  mixing  with  sulphuric  acid  or  a  substance  capable  of 
}-ieIding  the  .same,  is  again  heated  to  convert  the  silver  into 
sulphate.  After  transferring  to  vats  brine  is  added  iu  just 
sufficient  quantity  to  convert  all  the  silver  sulphate  into 
chloride.  Ihe  soluble  salts  are  then  leached  out,  and  the 
silver  chloride  is  dissolved  in  any  solvent  such  as  brine, 
precipitated,  and  treated  in  the  usual  way. — W.  G.  M. 


Improvements  in  the  Maniifiictiire  of  Aluminium  and  Alumi- 
nium Alloys.  E.  (■lea\er,  London.  Eng.  Pat.  1276, 
January  26,  1887.  6rf. 
FouK  parts  of  aluminium  sulphate  in  solution  are  mixed 
with  one  part  of  lamp  black;  the  mixture  after  drying  is 
heated  to  the  highest  temperature  attain;ible  by  the  use  of 
coal  gas  and  oxygen  in  a  lime-lined  furnace,  similar  to  those 
used  for  melting  platinum.  Excess  of  reducing  gas  is 
maintained  throughout.  The  charge  is  coolwi  i«  situ,  and 
then  mixed  with  about  20  times  its  weight  of  finely  divided 
cast-iron,  and  fused  in  a  steel-melting  furnace  if  an  iron 
aluminium  alloy  be  required,  or  with  copper  if  an  aluminium 
bronze  is  to  be  produced.  The  alloying  metal  may  be  added 
in  the  gas  furnace,  but  this  course  is  not  recommended. 
Aluminium  ferrocyanide  alone  or  with  carbon  }nelds  a  rich 
iron-aluminium  alloy,  to  which  more  iron  may  be  added  if 
wished  ;  the  oxygen  supply  should  in  this  case  be  previously 
heated  by  passing  through  red-hot  earthenware  pipes,  as  a 
higher  temperature  is  required. — W.  G.  M. 


Improvements  in  the  Manufacture  of  Di/es,  Disinfectants, 

Artificial    .Stone,    Artificial   Ivory,    Artificial    Manure, 

Sodium  Chloride,  Zinc  .Sulphate,  and  Zinc  Carbonate. 

E.  H.  Worthington,  London.     En?.  Pat.  4,583.     March 

28,  1887.     6</. 

The  products  and  processes  described  in  this  specification 

relate  to  "  the  sub-products  arising  from  the  extraction  of 

"  tin  from  iron  in  tin  scraps  consisting  of  the  '  chloruret  of 

"  '  zinc  and  iron.'  "— C.  C.  H. 


Improvements  in  ihe  Extraction  of  Antimony  from  its  Ores, 
A.  J.  Shannon,  London.  Eng.  Pat.  11,900,  September  2. 
18S7.  Sd. 
A  BLAST  furnace  with  tuyeres  and  doors  beneath,  and  with 
a  covering  plate  and  movable  hopper  above,  is  placed  in 
connexion  with  a  series  of  condensing  flues  by  means  of  a 
"  down-comer "  taking  off  from  the  upper  part  of  the 
furnace.  In  this  cupola  the  ore  is  roasted  until  nearh-  the 
whole  of  the  antimony  is  driven  over  and  collected  in  the 
flues  as  oxide.  Poor  materials  may  thus  be  treated,  the  one 
essential  in  all  cases  being  a  strong  blast.  The  spent  cinder 
is  withdrawn  through  the  lower  doors  at  the  end  of  the 
operation.  The  oxide  is  mixed  with  carbonaceous  material 
and  smelted  in  a  reverberatorv  furnace. — W.  G.  M. 


Improvements  in  the  Manufacture  of  Plumbic  Oxide  or 
Litharge,  and  in  Apparatus  employed  therein.  S.  C. 
Eowell  ;ind  J.  W.  Xewell,  Boston,  U.S.A.  Eng.  P.at. 
13,409,  October  4,  1887.  M. 
A  LONG  rectangular  furnace  is  divided  lengthwise  into  two 
compartments  by  a  fire-brick  partition  ;  in  one  of  these  is  a 
long  fire-grate  surmounted  by  a  series  of  metal  air-heating 
pipes,  iu  the  other  are  three  superposed  chambers,  the  two 
lower  separated  by  a  fire-brick  arch,  the  middle  and  upper 
bv  a  metal  screen.  These  are  so  arranged  that  the  products 
of  combustion  from  the  grate,  after  heating  the  air  in  the 
above-named  pipes,  pass  into  the  highest  of  the  three 
superposed  chambers,  and  so  heat  by  radiation  the  one 
immediately  beneath  it ;  at  one  end  of  the  furnace  tliey  are 
then  led  into  a  chamber  beneath  a  metal  retort,  and  thence 
to  the  chimney  shaft.  A  portion  of  the  air  blown  through 
the  heating  pipes  passes  into  the  intermediate  of  the  three 
chambers,  and  thence  to  the  flue  above  it ;  the  upper 
portion  is  blown  through  tuyeres  into  the  metal  melted  in 
the  retort.  It  will  thus  be  seen  that  both  the  retort  and  the 
intermediate  chamber  are  heated  by  the  products  of  com- 
bustion, but  only  externally.  Lead  is  melted  iu  the  retort 
and  oxidised  by  means  of  the  heated  air  sni>plled  through 
the  tuyferes ;  the  oxide  thus  produced  is  drawn  up  on  to 
the  side  of  the  retort,  drained  from  lead,  and  con\eyed 
through  a  chaimel  (usually  closed)  into  the  intermediate 
chamber,  where  it  remains  in  contact  with  air  at  a  fair 
temperature  mitil  it  has  attained  to  the  right  shade  of 
colour,  when  it  is  transferred  through  another  channel  into 
the  bottom  of  the  three  chambers,  whence  it  is  subsequently 
removed  and  ground.  The  litharge  is  quite  free  from  car- 
bonate, as  it  has  never  been  in  contact  with  the  products  of 
combustion. — W.  G.  M. 
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XI -ELECTEO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

An  Improved  Mellunlfor  the  Prodtieliim  of  Coherent  Manses 
of  Peroxide   of  Lead  for  Use  us  Voltuie   Battery  Ele- 
ments, and  for  Use  in   Eleelroli/tical  and  Metallurgical 
Operations.     D.   G.   i'itz-Geriilil,  London.     Eng.    Pat. 
16,608.     Dtcember  17,  18S6.     6(/. 
Monoxide  of  loud  is  mixed  in  suitable  proportions  with 
an  insoluble  or  nearly  insoluble  salt  of  lead  as  lead  sulphate, 
and  formed  by  water  into  a  paste  which  can  be  moulded  j 
combination  takes   place  and  causes  the  mass  to  set.     The 
plates  are  superficially  converted  into  peroxide  of  lead  by 
immersion  in  a  hot   solution  of  the  hypochlorite  of  sodium 
or    majiuesium.     By   previously   ailmixing   a  little  electro- 
lytically-forraed    peroxide  of  lead,  the   latter   part   of    the 
operation  is  rendered  unnecessary.     The  conversion  of  the 
plates  is  completed  electrolytically. — E.  T. 


Improvements  in  and  relatiny  to  the  Manufacture  of  Ma- 
terial for  the  Production  of  Carbon  Filaments  for  Incan- 
descent Klcctric  Lamps  and  other  Articles.  W.  R.  Lake, 
London.  From  La  Societe  A.  Cruto  &  Cie.,  Turin,  Italy. 
Eng.  Pat.  13,092.     September  27,  1887.     4d. 

"  The  main  object  of  tliis  invention  is  to  emploj-  ulniic  or 
"  similar  materials,  such  as  metagallic  acid  or  other  acids," 
for  the  purpose  specified  in  the  title.  The  following  is  one 
method  proposed  for  obtaining  a  suitable  tilmic  material. 
80  grms.  of  sugar  dissolved  in  100  cc.  of  distilled  water 
are  filtered,  and  diluted  during  filtration  with  another 
100  cc.  of  water.  To  the  filtrate  is  added,  drop  by  drop, 
about  300  grms.  of  sulphuric  acid,  with  constant  stirring. 
After  standing  about  12  hours,  a  further  300  cc.  to  400  cc. 
of  distilled  water  is  added,  also  drop  bj"  drop,  and  with  con- 
stant stirring.  After  cooling  it  is  again  slowly  diluted  with 
water  to  a  density  of  about  2^  B.,  and  then  filtered  till  a 
suflicient  consistency  is  reached  to  allow  the  mass  to  be 
worked  on  a  slab  with  an  india-rubber  roller.  It  is  next 
freed  from  air  in  a  receiver  attached  to  an  air-pump,  and  is 
then  in  a  very  plastic  condition  and  suitable  for  being 
moulded  into  articles  of  any  form.  After  slow  drying,  first 
at  ordinary  temperature  and  then  at  100°  C.,  these  articles, 
protected  fi'om  the  air  by  powdered  charcoal  or  by  an  inert 
gas,  are  carbonised  by  a  powerful  heat  in  a  reverberatorj- 
funiace. — A.  K.  D. 


XIL-FATS,  OILS,   AND   SOAP 
MANUFACTURE. 

Contributions  to  the  Investigation  of  Cod-liuer  Oil  and 
Vegetable  Oils.  E.  Salkowski,  Zeits.  Anal.  Chem.  26 
557—582.  ' 

The  object  of  these  investigations  was  means  for  the  detec- 
tion of  vegetable  oils  in  animal  fats,  and  more  especially  in 
cod-liver  oil. 

1.  Melting  point  and  point  of  solidification. — The  use  of 
capillary  or  even  narrow  tubes  is  to  be  avoided,  as  the 
results  obtained,  when  using  these,  are  contradictory.  The 
oils  were  placed  (a  few  cc.  at  a  time)  in  thin  test  tubes  of,  as 
far  as  possible,  the  same  diameter.  It  is  necessary  to  note 
that  in  determining  the  melting  point,  or  point  of  solidifica- 
tion of  these  oils,  time  is  an  important  factor.  Thus,  e.g.,  a 
cod-liver  oil  which  remained  liquid  on  being  cooled  down 
to  —  15°  C,  solidified  on  being  subjected  to  a  temperature 
of  —  4°  C  for  several  hours.  It  is  .also  found  that  a  sample 
which  has  been  solidified  once,  solidifies  again  more  easily 
than  when  a  fresh  sample  is  taken.  Solidification  is  usually 
preceded  by  a  cloudiness  in  the  oil.  Taking  the  melting 
point  of  snow,  for  the  sake  of  convenience,  and  experi- 
menting with  various  samples  of  cod-liver  oil,  it  was  found 


that  out  of  1 1  samples  eight  remained  permanently  liquid, 
two  became  cloudy  and  viscous,  and  one  became  solid. 
Now  although,  as  it  Ls  seen,  considerable  differences  occur, 
still,  by  observing  the  time  which  a  sample  of  cod-liver  oil 
takes  to  solidify  at  0%  it  is  possible  to  detect  the  addition 
of  palm  oil,  cocoa-nut  oil,  and  palm-kernel  oil.  Thus,  a. 
cod-liver  oil  which  solidified  with  considerable  difficulty 
was  found  to  do  so  in  30  minutes  at  0°  C,  when  it  had 
been  treated  with  the  above  oils  in  quantities  equal  to 
20  per  cent,  of  the  pure  cod-liver  oil.  The  piure  cod-Uver 
oil,  which  solidified  most  easily,  was  then  still  Uquid,  and 
only  became  very  cloudy  and  viscous  in  an  hour's  time. 

(N.B. — The  abo^•e  addition  of  20  per  cent,  extraneous  oil 
was  always  made,  as  adulterations  with  smaller  quantities 
would  scarcely  pay.) 

2.  Application  of  the  Reichert-Meissel  method  of  butler 
analysis. — The  usual  assertion  that  cod-liver  oil  contains 
marked  quantities  of  the  glycerides  of  the  lower  fatty  acids 
was  not  found  to  hold  good  for  the  cod-Uver  oils  at  present 
in  the  market.  Using  the  Eeiehert-Meissel  process  (as 
given  in  the  Vereinbarunyen  bayrischer  Chemiker,  p.  218), 
with  a  slight  modification  to  ensure  greater  accuracy,  he 
found  that  the  aqueous  distillate  from  five  grs.  of  cod-Uver 

N 
oil  required  from  0-10  to  0-20  cc.  of  t^  soda  solution.     A 

large  number  of  vegetable  oils  were  similarly  tested,  and  it 

was  found  that  in  the  majority  of  cases,  the  quantities  of 

N 

—  soda  solution  required  were  too  small  to  be  of  any  use 

in  detecting  their  presence  ia  cod-liver  oil  by  this  method. 

N 
The  exceptions  are  cocoa-nut  oil  (7 '28  cc.  rr;  soda  sol.)  and 

N 
palm-kernel  oil  (3 '48  cc.  tt,  soda  sol.).     Determinations  of 

the  values  of  saponification  seem  useless. 

3.  The  sulphuric  acid  reaction. — Salkowski  has  investi- 
gated this  reaction  carefully,  and  has  come  to  the  followmg 
conclusion.  The  sulphuric  acid  is  best  added  to  a  chloro- 
form solution  of  the  cod-liver  oil.  The  indigo-blue  colour 
first  observed  is  due  to  colouring-matter,  which  belongs  to 
Kiihne's  Lipochromes.  The  succeeding  purple  colour  is 
due  to  the  presence  of  cholesterin,  of  which  he  found  a  very 
appreciable  quantity  in  the  oil.  The  final  brown  colour  is 
due  to  the  fatty  acids.  Examination  of  numerous  vegetable 
oils  showed  that  (1)  only  in  the  case  of  palm  oil  was  a  body 
similar  to  the  liproohrome  obtainable ;  (2)  the  fatty  acids  in 
the  vegetable  oils  did  not  give  the  reaction  with  sulphuric 
acid ;  (3)  with  the  exception  of  palm  oil,  thev-  all  contained 
a  body  analogous  to  cholesterin,  namely  •'phytosterin," 
(Hesse,  1878).  The  cholesterin  and  pln-tosterin  can  be 
obtained  by  sapouifjing  the  oil  and  extracting  with  ether. 
Now  cholesterin  crystallises  in  plates,  phvlosterin  in  needles, 
and  by  this  means  Salkowski  has  been  able  to  detect 
adulterations.  The  special  cases  he  has  examined  were 
samples  of  cod-liver  oil,  to  which  he  added  20  per  cent,  of 
rape-seed  oil,  Unseed  oil,  and  cotton-seed  oil.  He  also 
found  that  in  all  these  cases  the  melting  point  of  the 
cholesterin  was  lowered  fi-om  146°  to  139°,  or  140'  C. 
Adulteration  with  rape-seed  oil  may  further  be  detected 
through  the  erucin  in  it. 

4.  Free  fatty  acids  in  cod-liver  oil. — Salkowski  agrees 
with  Hager  that  the  good  qualities  of  cod-liver  oil  now  in 
the  market  practically  contain  no  free  fatty  acids.  Since 
most  vegetable  oils  contain  appreciable  quantities  of  free 
tatty  acids,  this  difference  might  possibly  assist  in  the 
detection  of  adulterations. 

In  conclusion,  he  points  out  that  the  phj-tosterin  may  lead 
to  the  detection  of  vegetable  oils  in  animal  fats.  Butter 
seems  to  be  an  exception.  It  possibly  already  contains  a 
little  phytosterin.  The  estimation  of  the  volatile  fats  which 
are  not  soluble  in  water  (,e.g.,  in  cocoa-nut  oil),  may  some- 
times prove  useful. — F.  W.  T.  K. 
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XIII.-PAINTS,  PIGMENTS.  VARNISHES, 
AND  RESINS. 

Improvemetits  in  Ihe  Prucess  mid  Mcaiix  for   Concreting 
Amber    Shavinqs.      .Tiiinc;     Kurpeles,   Vieiiua,    Austria. 
Kiij;.  Put.  688,  January  15,  1887.     8(/. 
TiiK  particles   of  amln-r  are   placed  in  a  strong  cylindrical 
vessel,  and  a  lid  of  considerable  thickness,  and  fitting  the 
cylinder  like  a  piston,  is  put  on  the  top.     A  small  rectan- 
gular portion  of  this   lid  rises  above  the  upper  surface  of 
the  latter  and  fits   into  the  lower  end  of  the  inner  hollow 
space   of  a  mould.     This  rectangular  portion  of  the  lid  is 
provided  with  a  number  of  perforations,  which  pass  right 
throu.di  to  the  lower  side  of  the  lid.     The  outer  surface  of 
the   mould    (which  is  placed   on  the  lid)  is   cylindrical  in 
shape,  and   also  fits  the  cvlindrical  vessel.     Four  guidmg 
pillars  for  this   mould  are  fixed  on  the  cylindrical  vessel,  a 
heavy  metal  (copper)  block,  which  loosely  fits  the  hollow  in 
the  mould,  is  slipped  in.     A  circular  cap  is  put   on   the 
mould.     The  liroad  rim  of  this  cap  has  four  holes  for  the 
tops  of  the  pillars  to  pass  through.     These  latter  are  pro- 
vided with  nuts,  and  by  screwing  these  down  the  apparatus 
is  firmly  held  togetherpreparatory  to  being  placed  under  a 
press  (preferablvahvdraulic  press).    The  temperature  of  the 
apparatus  is  thjn  raised  to  about  300"  C.  (near  500°  C.  the 
amber  undergoes  decomposition)  which  renders  the  amber 
viscous.     The  lid  and  mould  are  then  forced  down  into  the 
cyUudrical  vessel,  and   the   viscous   amber  passes  through 
the  perforations  iuto  the  hollow  of  the  mould,  pushing  np 
the  block  in  the  latter  till  the  hollow  is  full.     The  pressure 
may  then  be  allowed  to  act  on  the  plastic  mass  till  perfectly 
cooled  and  hardened. — F.  W.  T.  K. 


Improvements  in  the   Manufacture  of  Sulphide   of  Zinc, 
White.     H.   H.    Guun,   Edinburgh,  Midlothian.     Eng. 
Pat.  955,  January  21,  1887.     6rf. 
A  ZINC  ore,  preferably  the   sulphide,  is   roasted  in  a  very 
fine  state  of  division,' and  at  not  too  high  a  temperature. 
The  ziuc  is  then  obtained  in  the  form  of  sulphate.     Any 
zinc   oxide   formed   is   converted  into  suliihate   by  adding 
finely-ground  iron  pyrites  towards  the  end  of  the  roasting 
process.     The  mass  is  then  treated  with  a  small  quantity  of 
sulphuric  acid  to  act  on  the  last  traces  of  zinc  oxide,  and 
then   thoroughly   lixiviated.      The    zinc    sulphate   solution 
(when  clear)  is  "shghtly  acidified  with  sulphuric   or  hydro- 
chloric acid  and  grauulated  zinc  added  till  any  lead,  tin, 
cadmium,   bismuth,    silver,   arsenic,   copper,   or    antimony 
which  may  be  present  has  bc<en  precipitated.     The  iron  is 
precipitated  by  the  cautious  addition  of  bleaching-powder 
solution.      The  solution  is   filtered,  slightly   acidified  with 
hyilrochloric  acid,  and  hot  barium  sulphide  solution  then 
added.     A  white  precipitate   of  ziuc  sulphide  and  barium 
sulphate  is  obtained.     This  is  dried,  roasted  in  a  current  of 
sidphur  dioxide,  and  ground  ;  and  is  then  ready  for  use. 
The    barium    sulphide,   free    from    barium    byilroxide,    is 
obtained  from  the  crude  sulphide  by  preparing  a  saturated 
solution,  drawing  off  the  liquid  from  the  undissolved  matter 
and  the  barium  hydroxide  which  crystallises  out,  and  either 
passing  in  hydrogen  sulphide,  till  the  solution  ceases  to  give 
a  precipitate  on  the  addition   of  magnesium  chloride;    or 
aiUling  hydrochloric  acid  till  the  magnesium  chloride  test 
gives  uo  precipitate. — F.  W.  T.  K. 


XIV.-TANNING,  LEATHER,  GLUE,  AND 
SIZE. 

Some  New  South   Wales  Tan   Substances.     J.  H.  Maiden, 
Royal  Society  of  N.  S.  W.     June  1,  1887.     I'art  I. 

TuF.  following  barks  and  kinos  were  examined  : — 

Bark  of  Acacia  Seulis,  found  iu  all  the  Colonies  except 
Tasmania;  yields  18-02  per  ccut.  of  extract  to  water  at 
100°  C.     Tauuiu  6-32  per  cei4t. 


Bark  of  Acacia  Penninervis,  found  in  all  Colonies  except 
S.  and  W.  Australia.  Bark  of  trunk  yields  45-5  per  cent, 
extract  and  It)-9C  per  cent,  tauuiu.  Vernacular  names  are 
"Hickory  "  and  "  Blackwood." 

Bark  of  Acaci<i  Mclano-rylon,  called  "  Blackwood  "  and 
"  Lightwood,"  found  iu  all  the  Colonies  except  Queensland 
and  W.  Australia:  yields  20-63  per  cent,  extract  and 
11  •  12  per  cent,  tauiiin. 

Bark  of  Acacia  Anetna,  called  "  Mulga,"  found  in  all  the 
Colonies  except  Tasmania  ;  yields  10  per  cent,  extract  and 
4 '78  per  cent,  tannin. 

Bark  of  Acacia  Anema  var.,  "  Narrow-leaved  Mulga," 
found  iu  same  locality  as  the  normal  species  ;  jnelds  20-72 
per  cent,  extract  and  8  "62  per  cent,  tannin. 

Bark  of  Acacia  Decuncns,  usually  called  "  Black  Wattle," 
but  also  called  "  Silver  Wattle,"  found  in  all  the  Colonies 
except  W.  Australia  ;  yields  42-16  per  cent,  extract  and 
32-08  per  cent,  tauuin. 

Bark  of  Jiucrijphia  Moorei,  called  "Plum  tree"  and 
"  White  Sally,"  found  in  Victoria  and  New  South  Wales ; 
yields  21-4  per  cent,  extract  and  7-74  per  cent,  tannin. 

Bark  of  Eucalyptus  Stellulata,  called  "Black  Gum"  and 
"  Black  Sally,"  found  in  Victoria  and  New  South  Wales  ; 
yields  27 -64' per  cent,  extract  and  12-86  per  cent,  tannin. 

Kino  fvom  Eucalyptus  Am;/gdalina  car.,  called"  Ribbon 
Gum,"  found  in  South-Eastern  New  South  Wales.  A 
clear  portwine-coloured  kino,  very  friable  and  almost 
completely  soluble  in  cold  water;  yields  99-22  per  cent. 
extract  and  57-76  per  cent,  tannin. 

Bark  of  Eucalyptus  Sieberiana,  called  "  Cabbage  Gum," 
found  in  all  the  Colonies  except  Queensland  and  W.  Aus- 
tralia. The  kino  from  this  bark  yields  95-04  per  cent. 
extract  and  36  •  96  per  cent,  tannin. 

Bark  of  Eucalyptus  Leucoxylon,  called  "Red-flowering 
Ironbark,"  found  iu  all  the  Colonies  except  Tasmania  and 
W.  Australia  ;  yields  67  per  cent,  extract  and  41-9  per  cent, 
tannin. 

Eucalyptus  Siderophloia,  called  "  Red  Ironbark,"  found 
in  New  South  Wales  and  Queensland.  The  bark  with 
adherent  kino  yields  68-1  per  cent,  extract  and  26-48  per 
cent,  tannin.  The  bark  yields  26-56  per  cent,  extract  and 
10-4  per  cent,  tannin,  and  the  kino  jields  97-56  per  cent, 
extract  and  35-1  per  cent,  tanuin. 

Kino  from  Eucalyptus  Corymbosa,  called  "  Bloodwood," 
found  in  New  Soutli  Wales  to  W.  Australia.  In  appearance 
this  kino  strongly  resembles  a  low-grade  Dragon's  blood, 
and  readily  forms  a  powder  of  the  colour  of  "  Venetian 
red."  It  can  be  delivered  in  Sydney  for  about  3d.  a  lb., 
and  "  there  is  no  doubt  that  it  is  a  cheap  and  efficient 
substitute  for  the  lower  grades  of  Dragon's  blood."  It 
yields  72-28  per  cent,  extract  and  38-44  per  cent,  tannin. 

Part  II.,  read  Aug.  3,  1887. 

The  kino  from  Angophora  Intermedia,  called  "  Apple 
tree,"  found  in  Victoria,  New  South  Wales,  and  Queensland. 
It  is  reddish-brown  in  colour  and  very  friable,  and  yields 
90-70  per  cent,  extract  and  46 '95  per  cent,  tannin. 

The  kinos  from  Eucalyptus  Macrorrhyncha  and  E.  Ilaem- 
astoma  were  of  a  rich  ruby  colour,  and  yielded  95-53  per 
cent,  extract  and  54- 12  per  cent,  tauuiu. 

The  barks  from  two  varieties  of  E.  Gunnii,  found  chiefly 
in  Tasmania,  and  called  "  Bastard  Gum  "  and  "  Red  Gum," 
yielded  9-45  per  cent,  and  11-35  per  cent,  tannin. 

The  barks  of  Acacia  Colletoides,  A.  liiycns,  A.  Pendula, 
and  A.  Glaucescens,  found  in  South  Australia,  Victoria,  and 
New  South  Wales,  vnelded  from  5  to  8  per  cent,  of  tannin. 

The  bark  of  A.  Veslita,  which  is  very  similar  in  appearance 
to  ^.  i'ecurrens,  gave  27-96  per  cent,  tannin.  A.  Binervata, 
called  "Black  Wattle,"  is  a  valuable  bark,  and  yields 
30-4  per  cent,  tannin.  A.  Lonyifolia,  called  "Golden 
Wattle,"  yields  30-35  percent,  extract  and  18-93  per  cent, 
tannin.  A.  Dealbata,  which  is  very  similar  to  and  has  the 
same  geographical  range  as  A.  Decurrens,  is  called  "Silver 
Wattle,"  and  yields  21-22  per  cent,  tanuin. 

The  bark  of  Fusanus  Acuminatus,  called  "  Quandong," 
found  ill  all  the  Colonies  except  Tasmauia,  yielded  39-46 
per  cent,  extract  and  18-84  per  cent,  tiinniii. 

The  results  afforded  by  the  Eucalypts  prove  that  the 
barks  of  this  genus  arc  woithy  of  earnest  consideration  by 


Jan.  31, 18880        THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  IXDUSTRY. 


39 


the  tanucr,  and  the  tan  substance  would  be  best  sent  to 
market  in  the  form  of  extract.  The  desirability  of  looking 
farther  afield  for  fresh  tan-substances  is  illustrated  by  the 
scarcity  of  good  wattle  barks.  Barks  of  worthless  wattles, 
so  similar  in  appearance  to  A.  Decurrens  as  to  deceive  an 
expert,  arc  often  added  to  increase  the  bulk. — B.  H. 


T/ie  Manufacture  of  yovel  Subslances  suitable  fur  Tanning 

and  for  other  Purposes.      A.  Bedu,  Paris,  France.    Eng. 

Pat.  16,647,  December  18,  1S86.  6rf. 
A  "  tanno-sulphurous  acid  "  is  prepared,  and  also  "  taimo- 
sulphites  "  or  •' sulpho-tanuides,"  and  applied  for  tanninj:. 
The  tanno-sulphurous  acid  is  obtained  by  the  oxidation  of 
.inv  of  the  various  phenolsulphonic  acids  and  their  homo- 
logues.  The  oxidation  can  be  effected  in  various  ways,  as 
by  manpinese  peroxide  or  by  pouring  oxygenated  water  on 
the  sulphonic  body.  It  is  better,  however,  to  dissolve  one 
equivalent  of  peroxide  of  barium  in  two  of  sulphonic  acid, 
and  then  treat  the  solution  with  sulphuric  acid.  The  tanno- 
sulphurous  acid  can  be  directly  employed  for  tanning  as  a 
4  per  cent,  solution. 

The  best  method  of  forming  the  salts  is  to  treat  the 
phenolsulphonic  acid  with  one  of  the  following  bodies  :  — 
7  per  cent,  permanganate,  8  per  cent,  bichromate,  15  per 
cent,  aluminate,  or  10  per  cent,  staunate,  of  potash  or  soda. 

For  tanning  the  hides  or  skins  are  immersed  in  5  percent, 
solution  of  a  tri-oxvphenolsulphite,  and  the  goods  mar  be 
subsequently  treated  with  bark  or  tanning  extracts,  or  the 
new  substances  may  be  employed  alone. — B.  H. 


Polish  or  Coating  (^Soluble  in  Water)  for  Leather. 
H.  Buczkowski,  Vienna,  Austria.  Eng.  Pat.  16,832, 
December  22,  1886.     6<f. 

TuE  patentee  first  states  the  objections  to  the  various  polishes 
in  use,  which  contain  mineral  acids,  waxes,  resins,  &c.,  and 
which  are  detrimental  to  the  leather.  His  improved  polish 
consists  essentially  of  a  dressiugfor  leather,  the  polishing  or 
glossing  constituent  of  which  is  soluble  in  water.  These 
results  are  obtained  by  variously-constituted  compounds, 
the  components  of  which  may  l)e  divided  into  four  groups. 
1st,  the  polishing  element,  comprising  tannic  acid  or  extracts 
and  dyewood  extracts,  preferably  logwood.  2nd,  elements 
for  increasing  the  lustre,  such  as  sugar,  molasses,  gum- 
arabic.  3rd,  elements  for  preserving  the  leather,  namely,  oils 
and  fats.  4th,  waterproofing  elements,  such  as  caoutchouc, 
&c.  Tlie  polish  is  prepared  by  dissolving  the  tannic  matter 
in  water  or  alcohol,  and  this  may  be  mixed  with  a  solution 
of  saccharine  matter,  and  to  this  oils  or  fats  may  be  added. 
Different  methods  and  proportions  of  ingredients  are  given 
for  making  polishes,  and  there  are  18  claims. — B.  H. 


Improvements  in  Apparatus  for  Burring  and  Cleaning 
Hairy  and  Woolti/  Skins  and  for  Unhairing  and  Soften- 
ing Shins.  J  Straiton,  Bootle.  Eng.  Pat.  16,894, 
December  24,  1886.     8d. 

This  invention  relates  to  the  class  of  machines  in  which 
there  is  a  rotating  drum  fitted  with  knives  or  beaters  and 
apparatus  for  holding  the  skins  in  contact  with  the  drum. 
It  consists  (1)  in  making  the  dium  in  segments  each  provided 
with  a  complete  set  of  diagonal  and  transverse  blades ;  (2) 
in  providing  a  nipping  roller  above  the  carrying  rollers  to 
prevent  the  return  of  dirty  water  with  the  skins ;  (3)  in 
connecting  the  feed  rollers  to  the  water  supply  ;  (4)  in 
employing  rollers  to  retain  the  skins  against  the  drum,  and 
in  obtaining  the  desired  pressure  with  adjustable  springs  or 
weights  ;  (5)  in  p^o^^d^ng  a  hinged  trough  below  the  drum 
fitted  with  a  pressure  piece  and  lever  by  which  the  skins 
can  be  held  again;>t  the  drum  when  required. — B.  H. 


Improvements  in  the  Manufacture  of  Waterproof  Leather. 
A.  Smetham,  Liverpool.  Eng.  Pat.  1009,  January  22, 
18fc7.     id. 

The  tanned  butts  or  leather  are  subjected  to  the  action  of 
melted  paraffin  or  other  similar  substance  in  a  suitable  tank 
for  from  one  to  fifteen  minutes,  according  to  the  thickness 


of  the  leather.  They  are  then  passed  through  petroleum 
spirit  or  solvent  in  a  scries  of  tanks,  preferably  so  that  the 
last  tank  contains  the  least  spent  solvent.  The  paraffin  is 
removtd  from  the  surface  but  retained  in  the  interior  of  the 
leather,  which  is  restored  to  its  original  colour  or  as  near 
thereto  as  may  be  desired. — B.  H. 


XV.-AGKICULTUKE,  MANURES,  Etc. 

Points  of  difference  in   Pape^  Swede   (iJufiscn),   Turnip^ 
■^  and  Cabbage  Seed.   Wittmack.    Bied.    Centr.    16,  626 — 
627. 

The  importance  of  a  ready  method  of  distinguishing  these 
seeds  from  one  another  rests  on  the  fact  that  rape  and 
i  swede  seed  are  oil-producing,  whilst  turnips  and  cabbage 
\  seed  are  not.  ilany  points  of  difference  are  noted,  the 
most  conspicuous  being  the  following  : — cabbage  seeds  are 
somewhat  flat,  frequently  angular,  and  are  therefore  not  as 
spherical  as  rape  seed ;  they  are  of  a  grey-black  colour, 
rape  seed  is  brown-blaek,  swede  seed,  brown-red  ;  more- 
over, cabbage  seed  is  frequently  covered  mth  small  white- 
grey  scales.  When  soaked  in  water  for  24  hours  the  colour 
of  cabbage  seed  changes  to  light  brown-red,  the  water  itselt 
becoming  light  yellow ;  rape  seed  does  not  change  in  colour 
I  under  such  circumstances.  When  husked  or  cut  open,  rape 
and  swede  seed  are  golden  yellow  inside,  whilst  cabbage 
seed  is  pale  yellow. 

Cultivation  tests  are  necessary  to  distinguish  rape  from 
turnip-rooted  cabbage  and  Swedish  turnip  seed ;  and  swede 
seed  firom  ordinary  turnip  seed. — D.  A.  L. 


Action  of  Various   Substances   on  Percnospora    Viticola. 
C.  Hughes.     Bied.     Centr.     16,  631-633. 

YrxES  were  treated  with  various  substances  to  study  the 
action  of  these  substances  on  Peronospora  viticola,  and  their 
effect  on  the  quality  and  quantity  of  the  produce.  With 
regard  to  the  first  object,  milk  of  lime,  sulphur  containing 
sulphurous  acid,  lime  powder,  and  some  mixtures  were  not 
found  completely  satisfactory  for  combating  the  attacks  of 
this  pest ;  whereas  copper  sulphate  solutions  either  alone  or 
mixed  vrith  ammonia,  or  with  solutions  of  lime,  proved 
successful  in  preventing  the  attacks  by  Peronospora,  Avithout 
injury  to  the  leaves.  Solutions  containing  2  or  3  parts  of 
copper  sulphate  per  1000  are  quite  efficient,  and  are  applied 
to  the  plants  by  means  of  a  spray  distributor,  about  600— 
800  litres  being  sufficient  for  1  hectare ;  the  time  for  first 
application  is  the  end  of  May  or  beginning  of  June,  the 
second  should  be  made  in  July,  and  the  third,  if  neeessarj-, 
in  August. — D.  A.  L. 


Ej-periments  on  the  Application  of  Peat  to  Purposes  of 
disinfection.     J.  Soyka.     Bied.     Centr.     16,  707-710. 

SIeat  placed  on  and  covered  with  air-dried  peat  in  a  glass 
jar,  after  exposure  in  a  room  for  6-12  weeks,  had  not 
putrefied,  but  had  shrimk  into  quarter  its  original  size  to  a 
very  hard  wood-like  mass  with  the  upper  surface  abundantly 
attacked  by  moiUd-fungi ;  these  had,  however,  not  penetrated 
the  peat  layers.  In  a  similar  experiment  with  gravel,  meat 
became  putrid  in  three  days. 

This  action  of  peat  may  be  due  to  its  water-absorbing 
power;  100  parts  of  this  dry  peat  absorbed  876-1245  parts 
of  water — thus  remonng  the  water  necessary  for  putrefiic- 
tion  ;  or  it  maybe  attributed  to  the  acidity  of  the  peat  which 
is  unfavourable  to  the  development  of  putrefactive  organisms, 
but  does  not  impede  growth  of  mould,  or  finally  to  the  great 
quantity  of  mould-fungi  present  in  peat  ;  perhaps  even  the 
gas-absorbing  power  of  peat  exerts  some  influence. 

With  regard  to  the  organisms  in  peat ;  when  peat  is  put 
in  nutritive  gelatin  there  is  such  a  vast  and  speedy  growth 
of  moulds  that  other  organisms,  even  if  present,  can  scarcely 
be  expected  to  develop. 

The  drj-  peat  in  question  yielded  3-56  of  matter  soluble 
in  water,  and  the  acidity  of  tlie  solution  was  equivalent  to 
0  •  4  per  cent,  of  oxalic  acid.     To  test  the  action  of  peat- 


40 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [Jan. si,  isss. 


acids  on  lower  orjrBnisras,  various  well-known  and  pathojrenic 
microbe*  cultiviitcil  in  nutiitivo  •rilatiii  were  added  to 
pent  extract.  Tiie  exiieriiiunt>  included  bacterium  laclis, 
li.  bulyriciis,  the  liay  bacillus,  micrococcus  prodigiosux,  and 
the  bacteria  of  Ivphiis  anil  splenic  fevers,  of  cholera,  or  the 
one  accompauvinji  it,  &c.  It  was  found  that  the  peat  extract 
impeded  the  development  of  the  organisms  in  each  case  ;  so 
that  organisms  in  the  extract  were  C  days  or  more  later 
in  ilevelopmcnt  than  other  organisms  in  nutritive  gelatin 
oulv,  auil,  moreover,  the  development  was  not  so  vigorous. 
It  will  thus  be  seen  that  peat  delays  the  de\elopment,  but 
does  not  destroy  these  organisms,  and  therefore,  if  it  is  to 
be  used  as  an  antiseptic,  it  must  first  be  impregnated  with 
an  antiseptic  substance. — 1).  A.  L. 


Kind  of  Oats. 


Period 
of  Vege- 
tation, 
Days. 


Black    Tartary   lieardcd 
oats 

Black  "  Bispeubafer  "... 

LQneburg  "  Klay-hafer  ". 
■  Eis- 


Yellow  Canadian 
penhafcr" 


Yellow 
hafcr ' 


'  Probsteier- 


Archangcl  oats 

Ordinary'  Swedish  white 
■•  Eispenhafer  " 

Xew  Zealand  oats 


131 
131 

128 

130 

ISO 
119 

120 
118 


In  some  cases  the  harvested  com  proved  of  better  ijuality 
than  the  seed  corn. — D.  A.  L. 


Importance  of  the  Periodic  Assimilation  of  Food  hrj  Culti- 
vated Plants.  G.  Liebscher.  Kbnigsbergcr  land,  und 
fon-tw.  Zeit.  18S6.     301. 

Thk  author  ha^  constructed  curves  based  on  data  from 
investigations  on  the  composition  of  different  farm  plants  in 
different  stages  of  growth,  by  which  it  is  demonstrated  that 
each  kind  of  plant,  in  taking  up  its  various  food-substances, 
follows  a  definite  and  characteristic  course.  In  the  author's 
opinion  an  exact  knowledge  of  the  perioiU  of  assimilation 
for  dillerent  plants  wcmld  be  of  great  value,  both  from  a 
manurial  .standpoint  and  for  clearing  u\>  some  of  the  burn- 
ing agricultural  questions  of  the  day  ;  such  for  instance  as 
the  large  accumulation.^  of  nitrogen  in  some  plants,  which 


might  be  explained  by  their  having  a  long  period  of  assi- 
milation extending  throughout  the  period  of  most  active 
nitrification.  Krom  a  manurial  point  of  view  tlie  knowledge 
that  certain  plants  take  up  their  food  gradually  during  a 
long  period,  whilst  some  others  are  limited  to  only  a  very 
short  period  for  obtaining  their  nutrition,  would  Iw  of  great 
value,  inasnmch  as  both  time  of  application  and  character 
of  the  manure  could  then  be  suitably  a<ljustcd  to  the 
circtimstances. — D.  A.  L. 


Electric  Light  and  Plants.    Centr.  fiir  das gesaramte  Forst- 

wescn,  1S87.  336. 
In  the  l?t.  Petersburg  Wirter  Palace  it  was  observed  that 
when  the  ornamental  jdams  were  exposed  to  the  full  electric 
light,  even  for  one  night,  they  became  yellow  and  dry, 
and  that  this  was  followed  by  the  leaves  falling  off.  The 
rapidity  and  intensity  of  this  action  increased  with  the 
strength  and  height  of  the  lights,  but  those  plants  not 
exposed  to  the  direct  rays  did  not  suffer.  'J  he  sudden 
change  from  the  dull  light  of  the  sunless  northern  winter 
days,  or  of  the  greenhouse  to  the  dazzling  electric  light,  is 
regarded  as  the  chief  cause  of  this  injury  to  the  plants. 

— D.  A.  L. 


Experimental  Cultivation  of  different  kinds  of  Oats.    E<Uar. 
Jour,  fiir  Landw,"l887.     95—102. 

Seyerai.  varieties  of  oats  were  cultivated  in  the  neighbour- 
hood of  Gottingeu  on  the  same  field  and  under  similar 
agricultural  conditions,  the  manure  employed  being  8  cent- 
ners of  superphosphate  (20-4  per  cent.),  and  3  centners 
of  Chili  saltpetre  (15  per  cent.)  per  hectare.  The  resiUts 
were  as  follow  : — 


Cultivation  of  Enylish  ^yl^cal.     t,».  ISeseler  and  F.  Heine, 
Deutsche  landw.  Presse,  18S7,  September. 

Bkselkr  is  of  opinion  that  English  wheat  should  be  sown 
as  early  as  possible,  \\z.,  at  the  end  of  September  or  beginning 
of  October.  Direct  dressings  of  farmyard  manure  should 
be  avoided  as  much  as  possible  on  warm  mild  soils,  unless 
ploughed  in  beforehand  m  used  in  a  fine  and  fermented 
condition.  Nitrogenous  manures  arc  to  be  used  in  only- 
small  quantities  on  rich  soils ;  after  fodrler  crops,  rape  or 
peas,  20  kilos  per  hectare  may  be  taken  experimentally  ; 
after  potatoes,  30  to  35  kilos  per  hectare  may  be  apjdied ; 
whilst  40  to  45  kilos  may  be  ])ut  on  after  summer  com  or 
uumanured  turnips.  When  nitrogen  as  ammonium  salts 
is  not  much  cheaper  than  as  nitrate,  use  the  latter  for  small 
dressings,  and  half-and-half  for  large  dressings  ;  apply  small 
dressings  in  the  funows  before  the  autumn  sowing,  and 
large  dressings  i^  or  i  in  the  autumn,  the  rest  in  the  spring, 
as  nitrate,  before  vegetation  has  recommenced,  otherwise 
there  is  a  tendency  in  deep  soils  to  an  c-fcessive  formation 
of  straw  with  weak  ears.  It  is  a  great  mistake  to  manure 
thin  crops  heayily  in  hopes  of  getting  stronger  plants. 
Phosphatic  manures  shoiJd  only  be  used  when  shown 
by  experiment  to  be  required,  even  then  only  in  moderate 
quantities  and  in  coujuuction  with  nitrogenous  manure ; 
the  phosphatic  manure  should  be  spread  in  the  furrows  in 
the  autumn  before  sowing  the  seed,  but  not  previously 
mixed  ivith  the  nitrogenous  manure.  The  quantity  of 
seed  to  be  sown  should  be  regulated  by  the  character  of  the 
wheat,  by  the  time  of  sowing,  by  the  past  and  present 
manurial  condition  of  soil,  and  by  the  previous  cropping. 
The  lowest  allowance  uuder  favourable  circumstances  is 
110-120  kilos  per  hectare,  with  rows  21-24  c.  m.  apart; 
the  highest  allowance  when  conditions  are  bad  is  180- 
200  kilos,  with  rows  13  to  15  c.  m.  apart ;  for  broadcasting 
20  per  cent,  more  must  be  allowed. 

Heine  remarks  that  wheat  may  be  sown  on  poor  land  at 
the  end  of  September,  but  on  rich  land  not  before  October. 
He  states  that  in  some  cases  nitrogeuous  manures  are 
not  only  useless  but  sometimes  even  harmful ;  alter  oil- 
seeds or  early  potatoes  he  thinks  not  more  than  10-15  kilos 
adyisable,  and  then  only  when  required.  He  agrees  with 
Beseler  in  most  other  points,  and  recommends  spring  sowing 
of  nitrate  early  in  Slay  ;  he  lays  special  stress  upon  the 
economy  of  nitrogen  as  nitrate  as  compared  with  nitrugen 
as  ammonium  salts. — D.  A.  L. 


A  Process  and  Apparatus  for  Utilising  Urine  as  Manure. 

A.  W.  Carlson,  Stocklolm,  Sweden.     Eng.  Pat.  17,000. 

December  28,  1886.     8d. 
Fresu  uriue  is  absorbed  in  masses  of  turf  or  peat  mixed 
with  gypsimi,  phosphates,  &c.,  and  dried  by  lieing  placed 
on  perforated  trays  in  a  dessicating  chamber,  through  which 
a  current  of  hot  air  is  drawn  by  a  fan. — C.  C.  H. 


An  Improved  Fertiliser.  H.  H.  Lake,  London.  From 
P.  B.  Kose,  Ann  Arbor,  U.S.A.  Eng.  Pat.  14,154, 
October  18,  1887.  4</. 
This  invention  relates  to  the  utilisation  of  the  nitrogenous 
matter  in  "  tank  water,"  which  is  produced  in  large  quantities 
in  the  rendering  of  tallow  and  other  fats,  and  contains 
10  per  cent,  of  solid  matter.  Many  attempts  have  been 
made  to  utilise  this  tank  water  as  a  fertiliser,  but  have 
feUed  owing  to  the  very  hygroscopic  nature  of  the  residue 
got  on  evaporating  off  the  water.  The  patentee  causes  the 
tank  waste  to  be  absorbed  by  fibrous  vegetable  material. 
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such  as  liav,  straw,  sawdust,  street  sweepings,  &o.,  and 
tlica  dried.  The  lust  proportions  to  use  are  from  two  to 
fonr  jjarts  of  the  tank  water,  evaporated  to  the  consistency 
of  a  thick  syrup,  to  two  parts  veffetable  material;  but  the 
patentee  claims  the  product  broadly  without  reference  to  the 
relative  proportions  used.  Calcium  phosphate  or  equivalent 
material  may  also  be  added. — B.  H. 


XVI.-SUaAE,  STAECH,  GUM,  Etc. 

The    Carbohi/itrate    Aature    of   Furmose.      C.    Wehmcr. 
Ber.  20,  •26H— L'G18. 

This  is  a  reph  to  a  paper  by  Loew  (this  Journal,  1887, 446), 
in  which  he  criticises  the  statement  of  ToUens  and  the 
author  that  fornu)se  does  not  belong  to  the  sugars.  In  the 
present  paper  Wehmer  repeats  the  objections  to  regarding 
formose  as  a  carbohytlrate,  and  support*  his  view  by  the 
fact  that  formose  is  not  assimilated  and  converted  into 
starch  by  etiolated  leaves  and  shoots  of  plants  in  the  same 
way  that  dextrose,  levidose,  maltose,  sucrose,  mauuitose, 
&e.,  &c.,  are  ;  also  by  the  fact  that  no  levulinic  acid  is 
formed  by  the  action  of  dilute  acids.  He  considers  that 
Molisch's  reaction  is  not  to  be  relied  on  as  a  proof  of  its 
carbohydrate  nature. — G.  H.  M. 


A  new  Proof  of  the  Carbohi/drale  yaliire   of  Formose. 
O.  Loew.     Ber.  20,  3039—3043. 

F6itST£K  has  shown  that  the  sugars  are  amongst  the 
substances  which  yield  furfurol  when  their  aqueous  solutions 
are  boiled.  The  author  has  applied  this  test  to  formose,  and 
finds  that  this  substance  gives  a  considerable  jield  of 
furfurol :  he  considers  to  be  an  additional  proof  of  the  carbo- 
hydrate nature  of  formose. 

He  criticises  tlie  preceding  paper  at  length,  and  considers 
it  to  be  full  of  errors.  According  to  him  the  general 
characteristics  of  a  sugar  are : — 

1,  sweet  taste  ;  2,  strong  reducing  power ;  3,  easy  decom- 
posibihty  by  dilute  alkalis  ;  4,  formation  of  a  saccharic 
acid  or  its  lactone  by  the  action  of  caustic  lime ; 
5,  power  of  combining  with  hydiogen  and  hydrocyanic 
acid  to  form  an  osazone ;  6,  formation  of  humin  sub- 
stances by  acids. 
As  minor  characteristics  he  regiirds  :  — 

1,  formation  of  furfurol  or  levulinic  acid  by  dilute  acids  ; 

2,  fermentability ;  3,  the   composition  of  the  osazone 

(whether  it  contains  Oj  or  Oj). 

He   considers   that   forraose  answers  to   all   the   former 

requirements,  and  to  some  of  the  latter.     He  points  out  that 

A.   Meyer  has  shown  that  the  different  orders  of  plants 

behave  differently  with  the  various  sugars,  and  mentions  that 

formose  constitutes  a  good  nutritive  material  for  certain 

plants,  especially  mould-fungi. — G.  H.  il. 


Improvements  in  the  Manufacture  of  Materials  for  use  in 
Purifying  ami  Decolorizing  Liquids  and  Solutions. 
F.  Candy,  Besley.    Eng.  Pat.  11,048,  August  30, 1886.    6rf. 

TuE  improved  material  which  is  designed  principally  for  use 
iu  sugar  refineries  in  place  of  bone  black,  consists  of  clay 
which  is  calcined,  granulated,  mixed  with  tar,  oil,  or  some 
other  cjirbonaceons  material,  and  finally  subjected  to  great 
heat  in  a  retort  until  the  carbonaceous  matter  is  completely 
carbouized. — A.  J.  K. 


Iinprocements  relating  to  the  Treatment  of  Sugar  Cane  fur 
tile  Extraction  of  Sugar  therefrom^  and  to  Apparatus 
therefor.  U.  H.  Lake,  London.  From  T.  F.  Krajewski, 
^'ew"York.     Eng.  Pat.  12,012,  September  21,  1886.     8d. 

This  invention  consists  in  a  mill  for  cutting  and  crushing 
the  sugar  cane  previous  to  its  pa^sing  through  the  u^ual 
roller  press  which  is  used  for  extracting  the  juice.  In  the 
new  mill  the  crushing  apparatus  is  composed  of  rollers 
provided  with  teeth  having  a  zig-zag  trend  in  the  direction 


of  the  length  of  the  rollers.  These  teeth  inlermesh  but  do 
not  come  into  contact  with  each  other,  and  when  intermcshed 
are  equi-distant  from  each  other. — A.  J.  K. 


Improvements  in  the  Manufacture  of  Sugar.  A.  Brin  and 
L.  Q.  Brin,  Paris.  Eng.  Pat.  12,.i3i,  October  2,  1886.  6</. 
The  authors  bli'<ich  sugar  by  means  of  ozone  ;  the  gas  is 
passe<l  into  the  liquor,  which  is  kept  well  agitated  :  the  ozone 
decolorizes  the  liquor  and  passes  off  as  oxygen,  which  can  be 
re-converted  into  ozone. — A.  J.  K. 


Improvcmt-nts  in  Apparatus  fur  the  .Manufacture  of  liijineil 
Sugar,  applicable  also  to  the  Mantfacture  of  Glucose, 
Starch,  and  similar  Products.  H.  A'ivien,  Paris,  France. 
Eng.  Pat.  16,827,  December  22,  1886,  llrf. 

This  invention  relates  to  apparatus  for  the  manufacture  of 
refined  sugar  in  the  form  of  slabs  or  tablets  by  means  of 
centrifugal  machines.  The  apparatus  consists  of  three 
parts  ;  (1)  rectangular  cells  with  parallel  sides  for  receiving 
the  "  masse  cuite  "  ;  (2)  specially  designed  trucks  for  carrying 
the  cells.  The  cells  are  placed  in  the  trucks  for  the 
purpose  of  filling,  and  are  then  conveyed  iu  the  trucks  to 
(3)  the  specially  constructed  centrifugal  machines.  In 
these  machines  the  cells  are  arranged  radially  from  the 
centre,  and  when  firmly  secured  the  washing  and  purifving 
of  the  slabs  of  sugar  is  conducted  in  the  usual  manner. 

—A.  J.  K. 


Method  of  Extracting  Foreign  Substances,  i«  particular 
Bajfinose,  from  Sugar  Solutions  by  means  of  Lead,  either 
in  the  form  of  Oxide  or  as  Electrode.  C.  D.  Abel,  London. 
From  Messrs.  Pfeifer  and  Langen,  Cologne,  Prussia. 
Eng.  Pat.  165,  January  5,  1S87.     6d. 

The  substance  known  as  "  Kafiiuose "  was  first  separated 
from  refinery  molasses  by  Loiseau  in  1876.  It  has  the 
following  properties  prejudicial  to  sugar  manufacture  ; — 
(I.)  In  crvstallising  out  it  combines  with  cane  sugar,  forming 
sharp  pillar-like  porous  crystals  of  poor  appearance.  (2.) 
It  increases  the  viscosity  of  sugar  solutions,  retarding 
crystallisation  and  diminishing  the  vield  of  sugar.  (3.)  In 
certain  processes  of  refining  it  tends  to  accumulate  in  the 
siTups.  (4.)  It  has  a  higher  specific  rotatory  power  than 
cane  sugar,  thus  invalidating  the  optical  determination  of 
cane  sugar. 

The  authors  propose  to  remove  this  raffinose  by  means  of 
lead.  Either  the  liquor  is  boiled  with  oxide  of  lead,  as 
litharge,  or  the  liquor  is  passed  jbetween  two  electrodes  of 
which  the  anode  is  of  lead.  In  either  case  the  raffinose  is 
precipitated,  and  may  be  filtered  off.  The  liquor  is  freed 
from  any  remaining  trace  of  lead  by  means  of  carbonic 
acid  gas. — A.  J.  K. 

An  Improved   Process  jor  systematically  Lixiviating  Raw 

Sugar    by    means    of    Aqueous,     Alcoholic,     or  other 

Saccharine    Solutions.     Steffen,  Vienna,  Austria.  Eng. 
Pat.  7119,  May  16,  1887.     Rrf. 

For  the  purpose  of  lixiviating  raw  sugars,  solutions  of  sugar 
in  water,  alcohol,  glycerine,  or  acetic  acid  are  used.  The 
lixiviating  fluid  is  diWded  into  12  portions  of  varying 
strength  and  piuity,  and  the  lixiviating  vessels  are  so 
aiTanged,  as  a  kind  of  battery,  that  the  sugar  is  treated  by 
each  portion  in  a  regular  predetermined  succession. 

-A.  J.  K. 


Apparatusfor  Purifying  and  Refining  Sugar.  H.  W.  Walker 
and  T.  L.  Patterson,  Greenock.  Eng.  Pat.  2924,  July  31, 
1887.     2nd  edition.     8rf. 

This  invention  consists  in  certain  apparatus  and  modifica- 
tions of  existing  apparatus  for  purifjing  sugar  by  use  of  a 
mixture  of  steam  and  air  in  the  centrifugal  machine.  The 
sugar  to  be  treated  is  first  reduced  by  a  crushing  and  mixing 
machine  to  a  uniform  mass ;  the  crushing  machine  is 
described  in  the  >pecification,  but  it  is  not  claimed  as  a  part  of 
the  patent.    Jt  consists  of  a  cast-iron  cylinder  about  18 
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inches  diameter,  having  short  tubes  about  6  inches  diameter 
at  each  emi.  ami  filtfil  witli  a  leiitnil  sliaft,  ou  which  are 
fixoil  radial  bladis,  arranfredlK-licallv.  The  end  of  the  shaft 
is  made  hollow,  and  is  connected  by  iiacked  jrlands  with  a 
valve  and  pipe,  through  which  the  svriip  or  liquiil  to  be 
mixed  with  the  sujrar  is  supplied.  As  the  shaft  revolves, 
the  sugar  and  liquid  are  thoroughly  mixed,  and  the  magma 
formed  is  discharged  at  the  other  end  of  the  cylinder  into  a 
receiver  placed  near  the  centrifugals.  The  mixing  cylinder 
may  be  placed  horizontally  or  it  may  be  inclined. 

The  improvements  in  the  centrifugal  machines  are 
applicable  to  any  form  of  machine  at  present  in  use  — 
whether  oveiMlriveu  or  under-driven.  They  consist,  essen- 
tially, in  closing  in  the  cage  of  the  machine  by  a  suitable 
cover,  and  of  the  introduction  of  air  and  steam  by  means 
of  a  jet  of  high-pressure  steam  on  the  injector  principle, 
the  air  being  forced  through  the  sugar  along  with  the  steam. 
Suitable  arrangement  is  also  made  for  carrying  o(f  any 
drops  of  water  which  result  from  the  condensation  of  the 
steam  on  tlie  ironwork  of  the  centrifugal,  and  so  preventing 
it  from  falling  on  to  the  sugar.  In  conducting  operations 
with  this  inlpro^•cd apparatus,  the  sugar  magina having  been 
placed  in  the  machine  in  the  usual  way,  the  machine  is  set 
in  motion,  and  when  the  syTup  is  considered  to  be  com- 
pletely discharged,  or  nearly  so,  the  steam  jet  is  turned  on. 
The  supply  of  steam  is  kept  up  until  the  syrup  from  the 
machine  is  colourless,  or  as  nearly  so  as  is  desired.  If  it 
is  wished  to  machine  the  sugar  hard,  the  machine  must 
be  rotated  for  about  five  minutes  after  the  steam  is  shut 
off.— A.  J.  K. 


Process  for  Matiujacturiug  White  Lump  or  Loiif  Sugar 
directhj  from  Boiled  Jiefinenj  Mass.  C.  H.  .1.  Franzen, 
Cologne!     Eng.  Pat.  12,.i9G,  September  16,  1887.     id. 

Boiled  refinery  or  lump-sugar  mass  is  first  filled  into  a 
large  suction  vessel  with  sieve  bottom  in  a  more  or  less 
cooled  condition,  a  suction  pump  is  applied,  and  the  yellow 
syru|)  is  drawn  olf  and  its  place  supplied  by  pure  white 
syrup,  which  is  put  in  at  the  top.  The  pure  wliite  mass 
is  now  wanned  to  the  usual  filling-out  temperature — filled 
into  moulds  where  it  congeals  to  a  hard  white  mass,  and  is 
finally  freed  from  liquor  by  centrifugal  or  other  suitable 
means. — A.  J.  K. 


XYIL-BREWING,  WINES,  SPIKITS,  Etc. 

The  Stalat/mometer.  A  7ieto  Method  for  the  determination 
of  Fusel  Oil  in  Alcoholic  Liquids.  J.  Traube,  Ber.  20, 
2644—2655. 

Is  a  former  paper  the  author  proposed  to  estimate  the 
amount  of  fusel  oil  in  alcoholic  liquids  by  means  of  a 
capillary  tube  (compare  this  Journal,  1886,  393,  496,  and 
546,  and  1887,  52)  ;  the  method,  however,  required  a 
certain  amount  of  care  in  order  to  obtain  good  results,  and 
was  therefore  unsuited  for  technical  nse.  He  has  now 
constructed  a  dropping  apparatus,  which  he  calls  a  stalag- 
monieter.  It  consists  of  a  vessel  which  is  filled  to  a  given 
mark,  and  the  contents  then  allowed  to  drop  through  a 
capillary  tube  and  the  numbers  of  drops  noted.  With  this 
apparatus  the  greatest  error  does  not  amount  to  more  than 
0-2  drops  per  cent.  The  alcoholic  liquiil  to  be  tested  is 
diluted  to  about  20  per  cent.,  and  the  number  of  drops  given 
by  the  liquid  to  be  testeil  is  comjiared  with  that  given  by 
pure  ethyUc  alcohol  of  the  same  strength.  An  increase  of 
1*G  drops  per  cent,  corresponils  to  0-1  per  cent,  fusel  oil, 
of  3'5  drops  per  cent,  to  0'2  )ier  cent,  fusel  oil,  and  so  on. 
0-05  per  cent,  fusel  oil  can  readily  be  determined  in  this 
way. 

In  cases  in  which  it  is  desired  to  determine  the  fusel  oil 
in  an  alcoholic  liquid  containing  mixed  ethers  and  ethereal 
oils,  the  author  reconuncnils  the  addition  of  a  certain 
amount  of  ammonium  sulphate  to  the  fliluted  liquid.  The 
fuKel  oil  separates  from  the  alcoholic  solution,  which  can  be 
drawn   off,  aud  the  fusel  oil  is  then  dissolved  in  vrater, 


distilled  and  estimated  with  the  stalagmometer.  That  the 
mixed  ethers  exercise  an  influence  on  the  drop-number  is 
shown  when  a  liquid  containing  these  substances  is  examined 
before  and  after  distillation  ^vith  potash  ;  the  former  number 
is  higher  than  the  latter.  Kxperiments  w  ith  spirit  of  various 
degrees  of  purity  showed  that  the  method  can  be  employed 
to  detect  the  smallest  impurity  in  the  spirit. — G.  H.  M. 


Improvements  relating  to  the  Trcalmmt  of  the  Waste  Pro- 
ducts of  Jireweries  for  the  Production  of  Alcoholic 
Liijuor.  W.  Gerdes,  Dortmund,  Prussia.  Eng.  Pat. 
17,059,  December  29,  1886.     6rf. 

The  inventor  proposes  to  utilise  the  sugars  remaining  in  the 
cooler  sediments,  the  deposits  from  the  store-vats,  and  the 
residue  below  the  filtering  bottom  of  the  mashing-tuns  to 
obtain  alcohol.  lie  treats  these  products  with  rye  flour  and 
sulphuric  acid  in  order  to  obtain  complete  conversion,  then 
ferments,  preferably  with  Saccharomt/ces  ellip.'ioldcus,  aud 
finally  distils  in  the  usual  way.  A  very  pure  spirit  is 
obtained. — G.  II.  M. 


Improvements  in  Treating  lircwers'  Wort  and  Apparatus 
therefor.  W.  Adlam,  ijristol,  and  F.  Faulkner,  iMdbury. 
Eng.  Pat.  1516,  January  31,  1887.     Srf. 

Wort  from  the  mash-tun  is  heated  to  boiling  in  a  multi- 
tubular vessel  by  means  of  a  steam  jacket,  then  cooled  by 
passing  through  a  similar  vessel,  surrounded  by  cold  water, 
and  again  sparged  on  to  the  "  goods  "  in  the  mash-tun.  An 
improved  wort  with  an  increased  per-centage  of  dextrin  is 
claimed  to  be  thus  obtained.  The  multitubular  vessel  forms 
a  part  of  the  iuvention.^ — G.  H.  AI. 


Improrcmcnis  in  JJrcicing.     C.  Clinch,  Ziccds.     Eng.  Pat. 
2U0.J,  February  8,  1887.     lid. 

This  cousist>  in  raising  the  temperature  of  the  grist  before 
mashing  in  order  to  prevent  or  lessen  the  reduction  of  the 
temperature  of  the  hot  water  during  the  process  of  mashing. 
This  is  effected  by  passing  heated  air  through  the  grist 
whilst  in  the  hopper  above  the  mash-tun.  Drawings  of  the 
apparatus  employed  accompany  the  specification. — G.  II.  il. 


Itttproved  Apparatus  for  Regulating  the  Surface  Flow  of 
Wort  from  Coolers  used  in  the  Manufacture  of  Beer. 
B.  Ranger,  Maidstone.  Eng.  Pat.  11,'232,  August  17, 
1887.     8rf. 

An  arrangement  by  means  of  which  the  top  surface  of  wort 
in  the  cooler  is  drawn  oiF,  and  which  acts  automatically  as 
the  level  is  lowered.  The  apparatus  consists  of  a  valve 
working  like  a  telescope,  and  being  lowered  aud  raised  by 
means  of  a  wheel  with  a  double  groove ;  to  one  groove  is 
fixed  a  ch.iin,  the  other  end  of  which  terminates  in  a  float ; 
in  the  second  groove  runs  a  chain  connected  at  <me  end 
with  the  valve  .-ind  at  the  other  with  a  weight  to  counter- 
balance the  float  and  valve. — G.  II.  M. 


XYIII.-CHEMISTEY  OF  FOODS,  SANITARY 
CHEMISTRY,  AND  DISINFECTANTS. 

(^)— CIIEMISTUY    OF    FOOD. 

Improvements  in  the  Manufacture  of  Cheese  and  in  Appa- 
ratus therefor.  T.  B.  Brodbelt,  Tatenhall.  Eng.  Pat. 
15,674,  December  1,  1886.     Sd. 

Milk  is  coagulated  in  the  usual  way.  The  curd  is  separated 
from  the  whey  in  a  ccntrilugal  machine,  and  then  moulded 
in  any  suitable  way  ;  the  drying  of  the  moulded  cheese  may 
bo  faciliteil  by  roUiting  the  cheese  thus  formed  in  a  centri- 
fugal machine,  which  itself  revolves  on  an  axis  parallel  to 
the  axis  of  rotation  of  the  basket  of  the  machine. — C.  C.  II. 
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An  Improved  Method  of  Preserving  Prutt,  Vegetables,  and 
other  Articles  of  Food.  L.  and  C.  Stollwerck,  Colofiue, 
Germany.     Eu;;.  I'lit.  9950,  July  15,  1887.     4,d. 

TnK  fruit,  or  other  vegetable  product,  ia  a  hot  state,  is 
placed  in  jars  or  vessels,  or  if  is  cooked  iii  the  vessels  them- 
selves. Whilst  hot  the  vessel  is  closed  hy  means  of  a  solid 
plate  of  non-porous  material,  e.g.,  glass,  and  when  cool 
cemented  down. — C.  C.  H. 


Improvements  in  Preserving  Milk.  J.  Jensen,  London. — 
From  R.  G.  Duhl,  Dramm'en,  Norway.  Eng.  Pat.  10,903*, 
August  26,  1886.     8rf.     (Amended  spcciSeation.) 

TiiK  inventor  now  restricts  his  claim  to  "  Improvements  in 
preserving  milk,"  deleting  the  words  "  and  in  vessels  or 
eont;iiners  thereof,"  fiom  the  original  title  of  the  specifi- 
cation.    Compare  this  Journal,  1887.     877. 


An  Improved  Process  for  Condensing  Milk  and  other 
Fluids  containing  Protein,  and  Preserving  the  same  in 
Glass  or  other  hermetically  closed  Vessels.  E.  Scherff, 
Weudish  Buehholz,  Prussia,  aud  C.  Drenckhau,  Stendorf 
Holstein,  Germany.     Eng.  Pat.  14,744,  Oct.  29,  1887.   8f/. 

If  milk  be  heated  above  75"  C.  the  protein  coagulates  and 
forms  a  coating  round  the  casein,  so  that  its  power  of 
swelling,  and  subsequent  solution  in  liquids,  is  entirely  lost. 
If  heated  between  60^  C.  and  75^  C.  in  closed  bottles  for 
the  purpose  of  preservation  by  the  destruction  of  putrefac- 
tive germs  there  is  so  great  an  evolution  of  vapour  that  the 
bottles  burst.  The  new  process  provides  for  heating  the 
milk  in  vacuo  between  60"  C.  and  75"  C,  during  which 
time  it  is  condensed,  and  afterwards  can  be  hermetically 
sealed  in  vessels  and  heated  to  the  higher  temperature  with 
impunity.  The  specification  shows  a  special  form  of 
vacuum  evaporator,  the  construction  of  which  the  patentees 
claim  as  novel. — 0.  C.  H. 


(S)— SANITARY  CHEMISTRY. 

Improvements  in  the  Desiccation,  Incineration,  and  Carboni- 
sation of  Precipitants  or  Solids  resulting  from  Sludge 
or  other  Substances  liable  to  Putrify,  and  in  Means  or 
Apparatus  employed  therein.  R.  de  Soldenhoff,  Cardiff. 
Eug.  Pat.  12,359,  September  27,  1886.     lid. 

This  specification  describes  improvements  upon  the  furnace 
described  in  Eng.  I'at.  2721,  1886  (this  Journal,  1887, 
pp.  557-558).  The  modifications  aim  at  the  possibility  of 
drying  and  incinerating  sewage  sludge  by  means  of  the  heat 
evolved  in  the  coking  of  coal.  For  details  the  original 
specifications  and  drawings  must  be  consulted. — C.  C.  H. 


Improvements  in  the  Treatment  and  Purification  of  Sewaqe 
and  other  Impure  Liquids,  and  in  the  Obtaining  of  Ferti- 
lisers therefrom.  T.  B.  Wilson,  Manchester.  Eng.  Pat. 
16,244,  December  11,  1886.     6(/. 

The  sewage  is  defecated  by  the  addition  of  solutions  of 
sulphate  of  alumina,  and  either  or  both  calcium  and 
magnesium  chlorides.  The  quantity  of  each  re-agent  varies 
■with  the  impurity  of  the  sewage ;  but  with  a  typical  impure 
sewage  six  grains  per  gallon  of  the  first  re-agent  and  au 
equal  weight  of  either,  or  a  mixture  of  the  latter  re-agents, 
gave  good  results. — C.  C.  H. 


An  Improved  Method  of  Treating  Sewage  aud  Apparatus 
for  the  Purpose.  F.  D.  Brown,  London.  From  A. 
Howatson,  Brussels,  Belgium.  Eng.  Pat.  16,461,  Decem- 
ber 15,  1886.     &d. 

TiiE  sewage  is  treated  with  lime  water  and  a  deodorant,  and 
then  run  into  precipitating  tanks  holding  2.V  to  3  hours' 
flow  of  the  sewage.  The  bottom  of  each  tank  has  a  series 
of  conical  bottoms  into  which  the  sludge  settles,  from  whence 
it  is  drawn  off  by  a  valve  or  cock.  Such  an  arrangement 
enables  the  tiiuk  to  be  worked  continuously. — C.  C.  U. 


Improvements  in  the  Treatment  of  Sewage  and  the  Recovery 
1./'  Valuable  Products  Ihcnfrom.     ,J.   C   IJutterfield  and 
H.  H.  Mason,  Barking.     I';ng.  Pat,  13,0U7,  October  12, 
1887.     Sd. 
ExcitETA  collected  by  the   pail  system,  and  sewage  sludge 
obtained  in   the  usual   manner  by  the  defecation  of  water- 
carried  sewage,  are   dried  by  filter-pressing  or  otherwise, 
and  submitted  to  destructive  distillation  in  cast-iron  retorts 
placed  vertically  in  a  furnace.     Mixed  with  about  3  per  cent, 
of  lime,  and   distilled    at   315   to   480'    C,   ammonia  and 
paraffin  oils  result,  and  these  are  condensed  and  collected  ia 
the  usual  manner. — C.  C.  H. 


(C)— DISINFECTANTS. 

Improvements  in  the  Method  of  Applying  and  Manufacture 

of  Antiseptic,  Disinfecting,  Curative,  aud  Heating  Agents. 

ii.  G.  Harris,  Loudon.     Eng.  Pat.  14,685,  November  12, 

1886.     6rf. 

This  invention  applies  to  that  class  of  antiseptics,  &e.  which 

are  vaporised  by  heat  or  produced  by  the  combustion  of 

other  substances.     Any  such  agent  may  be   incorporated  in 

pastilles,    matches,    vesuviaas,    &c.,    and    burned    in    the 

atmosphere   it  is    desired    to  purify.     If   liquid,  they  may 

be  burned  in  cups  or  tubes.     Sponge,  wood,  asbestos,  or 

pumice  mav  be  employed  to  absorb  them  prior  to  combustion. 

— C.  C.  H. 

Improvements  in  the  Production  of  Solutions  fur  Use  as 
Antiseptics,  Disinfectants,  Deodorants,  Oxidants,  and 
General  Sanitary  lie-agents.  C.  T.  Kiugsett,  Londoa. 
Eng.  Pat.  276,  January  7,  1887.     6d. 

In  the  preparation  of  disinfectants  by  the  oxidation  of 
some  member  of  the  terpene  series  it  has  been  customary 
to  use  earthenware  vessels.  The  patentee  finds  vessels  lined 
with  pure  tin  equally  suitable,  and,  as  a  consequence,  they 
can  be  used  of  anj'  size.  The  second  part  of  the  invention 
consists  in  the  use  of  sea  water,  or  fresh  water  in  which  the 
saline  constituents  of  sea  water  have  been  dissolved,  in 
place  of  fresh  water ;  by  this  means  the  peroxide  of  hydrogen 
produced  in  the  process  of  oxidation  in  the  methods  referred 
to  is  better  preserved  from  change.  The  third  part  of  the 
invention  relates  to  the  use  of  one  or  more  of  several  anti- 
septic substances  specified  added  to  the  solution  before  or 
after  oxidation. — C.  C.  H. 


An  improved  Disinfectant  and  Oxidising  Agent.  J.  C. 
Stevenson  and  J.  G.  Tatters,  South  Shields.  Eng.  Pat. 
381,  January  10,  1887.     4d. 

The  improved  disinfectant  is  made  by  mixing,  in  a  perfectly 
di'j-  state,  six  parts,  more  or  less,  of  sotlium  uiangauate  with 
three  parts,  more  or  less,  of  bleaching  powder. — C.  C.  H. 


I\'eiv  or  Improved  Combination  of  Ingredients,  and  the 
Production  of  "  Powdeis  "  therefrom,  fur  Disinfecting 
and  Deodorising  Purposes.  R.  V.  Tuson,  London. 
Eng.  Pat.  451,  January  11,  1887.     -id. 

Such  powders  are  made  by  mixing,  in  a  perfectly  di-y  state, 
the  sulphites  or  bisulphites  of  the  alkalis  or  alkaline  earths 
with  one  or  more  of  the  bisulphates  of  the  alkalis,  and 
sometimes  the  addition  of  a  soluble  salt  of  zinc,  copper,  or 
mercury.  A  powder  for  ordinary  use  may  consist  of.  50 
parts  each,  by  weight,  of  calcium  sulphite  and  sodium 
bisulphale,  and  15  parts  of  zinc  sulphate. — C.  C.  H. 


An  Improved  Disinfecting  and  Curative  Device  and  Com  ■ 
position  or  Powder  to  be  used  therewith.  J.  H.  Harford 
and  ^V.  W.  Reeves,  Cincinnati,  U.S.A.  Enir.  Pat.  2831, 
February  23,  1887.     8(/. 

The  medicated  powder  adapted  for  inhalation  through  the 
nostrils  in  the  treatment  of  certain  diseases  consists  of 
liquorice  root,  2  parts  ;  white  hellebore,  8  parts  ;  slippery 
elm,  12  parts  ;  camfrey,  8  parts  ;  yellow  root,  1  part  (by 
weight).    These  substances  mixed  in  a  fine  state  of  division 
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are  enclosed  in  a  ba>r  of  porous  material  aiid  held  in  the 
hand  ;  at  the  same  time  the  side  of  the  bai;  is  rapped  by  a 
steel  spriufi  snapper  which  causes  the  powder  to  escape  in 
a  fine  state  of  ilivision,  and  it  is  thus  inhaled. — C.  C.  H. 


Improveatenis  in  the  I'nparaliun  of  Disinfectants,  Deodo- 
rants, and  Antiseptics.  A.  I)up^^  and  C.  N.  Hake,  Lou- 
don. En;;.  Pat.  4283,  March  22,  1887.  Gd. 
TiiK  use  of  manpinates  of  the  alkalis  in  conjunction  with  a 
free  acid  for  the  purpose  of  disinfection  is  well  known,  and 
it  has  been  jjroposed  to  a\oid  the  defects  of  such  a  mixture 
by  suhstitutinjr  acid  so<lium  snljihate  for  the  free  acid. 
This  mixture,  however,  deliquesces,  and  this  is,  of  course, 
objectionable.  The  patentees  propose  to  use  in  its  place 
magnesium  sulphate  or  kieserite,  calcium  sulphate,  zinc 
sulphate,  or  boracic  acid  j  the  manf;anate  and  one  of  these 
rc-afcents  are  mixed  tou^ether  in  a  dry  fine  state  of  division, 
and  used  in  the  usual  manner. — C.  C.  IT. 


XIX.-PAPEE,  PASTEBOAKD,  Etc. 

On  the  Influence  of  Gas-liijhiing  nit  the  rapid  Discoloration 
of  Wood-made  Papers.  J.  Wiesuer.  Dingl.  Poljt.  J. 
266,  lSl-184. 
TnE  author  has  already  shown  (Diuo;l.  Polyt.  J.  261,  386) 
that  papers  containing  woody  fibre  rapidly  became  yellow 
inider  the  influence  of  light,  owing  to  oxidation  chiefly 
induced  by  the  more  refrangible  rays  ;  and  that  wood-made 
pai)ers  would  thus  be  still  more  liable  to  this  discoloration. 
The  advantages  of  gas-lighting  over  electric  illumination  in 
this  respect  are  evident  iiom  the  comparative  absence  of 
actinic  rays  in  the  former.  But  as  many  critics  have  since 
urged  that  the  gas  acts  unfavourably  upon  the  paper  in  other 
ways,  and  is  therefore  not  to  be  recommended  for  lighting 
libraries,  the  author  has  made  other  experiments  to  determine 
the  truth  of  these  assertions.  He  had  before  demonstrated 
that  a  wood-paper,  after  four  months'  exposure  at  a  distance 
of  0"75  m.  from  an  8  candle-power  gas-flame,  exhibited  a 
discoloration  equal  only  to  that  produced  in  two  hours' 
exposure  to  direct  sunlight ;  he  accordingly  now  exposed 
paper  to  such  other  conditions  as  might  be  fouud  in  badly 
arranged  rooms  illuminated  by  coal  gas.  The  wood-paper 
used  was  that  of  the  A'ckps  Wiener  Tagehlatt,  and  for  com- 
l)arison  a  non-woody  paper  (^Swedish  filter  paper)  was 
simultaneously  subjected  to  like  conditions.  After  an  ex- 
periment of  5,400  hours'  duration,  during  which  the  tem- 
perature never  exceeded  21',  it  was  found  that  the  gases 
contained  in  ordinary  illuminating  gas  (unburut),  whether 
alone  or  mixed  with  a  fair  proportion  of  oxygen,  are  abso- 
lutely without  action  on  the  paper. 

Strips  of  paper  were  next  placed  in  a  dark  room  and  in 
a  shade<l  position  within  a  chamber  so  badly  ventilated  that 
the  luminosity  of  the  gas  flame  was  distinctly  diminished; 
others  at  the  same  time  were  placed  in  open  glass  tubes 
exposed  to  the  light  of  the  flame.  After  about  twenty  weeks, 
it  was  seen  that  the  exposed  papers,  both  woody  and  other- 
wise (in  connnon  with  the  glass  window  of  the  chamber),  had 
received  an  equal  depth  of  a  light-brown  sooty  deposit,  whilst 
those  shielded  by  the  glass  tubes  from  deposition  of  solid 
matter,  but  open  to  the  atmosphere,  were  practically  un- 
altered. The  woody  paper  aloue  had  taken  the  faintest 
yellowish  tinge,  due  to  its  exposure  to  light.  During  the 
whole  time  the  range  of  tempeiature  was  never  greater  than 
from  19°  to  30°.  Discoloration  is  therefore  not  attributable 
in  any  marked  degree  to  the  products  of  combustion  even 
when  mixed  with  oxygen.  Other  experiments  in  regard  to 
the  influence  of  heat  showed  that  at  the  temperature  of  35'  to 
40°  discoloration  proceeds  rapidly  in  the  presence  (and  only 
iu  the  presence)  of  oxygen.  A  distinct  yellowish  shade 
was  observed  on  the  wood-paper  after  300  hours,  and  was 
very  strong  after  1,000  hours.  The  action  at  30°  to  35° 
was  much  weaker.  The  author  finally  sums  up  by  assert- 
ing his  belief  that  gas-lighting  may  he  used  without  fear  of 
deteriorating  wondy  paper  in  libraries  properly  warmed 
and  well  veutiJuted. — W.  U.  M. 


XX.-PINE  CHEMICALS,  ALKALOIDS. 
ESSENCES  AND  EXTKACTS. 

Amount  of  Caffeine  in  Different  Kinds  if  Coffee.     Paul  and 
Cowuley.     Pharm.  Jour.  Trans.,  1887,  565. 

The  authors  have  made  estimations  of  caSeme  iu  difl'ereut 
cofl'ees  by  a  new  method,  and  found  the  following  )ier- 
centages  :  Coorg  cofl'ee,  1  •  10  per  cent.  ;  Guatemala  coffee, 
1  •  18  ;  Travancore  cofl'ee,  1  •  1 6  ;  l.iberian  cottee,  1  ■  20-1  ■  28. 
They  moreover  iind  the  amomit  of  caffeine  is  the  same  after 
as  before  roasting,  although  it  appareutlj-  increases  in  pro- 
portion to  the  water  evaporated. — D.  A.  L. 


Cliemical  Properties  of  different  Extracts.      A.  Kremel. 
Pharm.  Post,  20,  673. 

Extract  of  Opium. — If  a  ihop  of  iron  perchloride  solution 
be  added  to  an  aqueous  solution  of  the  extract,  the  latter 
turns  red,  on  account  of  the  presence  of  mccouic  acid.  If 
an  opium  solution  be  treated  with  potassium  ferrieyanide, 
containing  a  trace  of  iron  perchloride,  the  mass  turns  blue, 
owing  to  the  formation  of  TurnbuU's  blue.  A  good  extract 
ought  not  to  contain  less  than  20  per  cent,  of  morphia. 

Extract  of  Punica  Dark. — I  to  2  grammes  of  the  extract 
are  dissolved  in  water  containing  a  few  drops  of  sodium 
hydrate.  The  solution  is  shaken  with  chloroform,  the  latter 
separated,  and  after  evajjoratiou  a  yellow  residue  is  left 
behind,  which,  treated  with  concentrated  sulphuric  acid, 
turns  at  first  rediUsh  and  ultimately  green.  I'or  estimating 
the  quantity  of  alkaloids  present,  7' 5  grammes  of  the  pow- 
dered extract,  15  grammes  of  calcium  hydiatc,  and  150  cc. 
of  90  per  cent,  alcohol  are  digested  for  24  hours,  shaking 
fi'om  time  to  time.  The  mass  is  filtered,  and  100  cc.  of 
the  filtrate  are  diluted  with  25  cc.  of  water.  Tartaric  acid 
is  added  until  the  reaction  is  decidedly  acid,  and  the  alcohol 
driven  off  on  the  water-bath.  The  remaining  liquid  is 
diluted  with  water,  made  alkaline  with  sodium  hyiU'ate,  and 
shaken  with  chloroform.  On  evaporating  the  latter,  the 
pure  alkaloids  are  left  behind. 

Extract  of  Rutanij. — 2  to  3  grammes  of  the  extract  are 
treated  with  ether  in  a  small  extractor.  The  solution  is 
evaporated,  and  the  residue  takeu  up  with  hot  water.  One 
or  two  drops  of  iron  perchloride  are  added  to  it,  also  a  little 
sodium  bicarbonate,  and,  after  shaking,  the  mass  is  filtered. 
Owing  to  the  presence  of  pyrocatechol,  the  filtrate  has  a 
violet  colour. 

Extract  of  Rhubarb. — The  extract  dissolved  in  water 
which  contains  a  little  ammonia  tiu'us  red.  If  this  solution 
be  acidified  a  yellow-brown  precipitate  of  chrysophanic 
acid  is  obtained,  which  can  be  recrystallised  from  ether  or 
benzene. — fc>.  II. 


XXIII.-ANALYTICAL  CHEMISTRY. 

On  the  Estimation  of  Phosphoric  Acid.     A.  Isbert  and  A. 
Stutzer.     Ze'its.  Anal.  Chem.,  26,  583—587. 

The  authors  show  that  the  use  of  pure  cold  water  instead 
of  an  annnonium  nitrate  or  an  ammonium  molybdate  solu- 
tion for  washing  an  ummonio-phospho-mclybdate  precipitate 
is  not  accompanied  by  any  serious  loss,  and  that  the  use  of 
cold  water  offers  the  further  advantage  that  any  silica  which 
may  be  present  (f.^.,  iu  the  analysis  of  crude  phosphates) 
need  not  be  previously  removed,  for  it  forms  an  ammonio- 
molybdate  compound  which  is  perfectly  and  easily  soluble 
in  cold  water.  The  phosphate  (5  grs.)  is  treated  with 
hydi-ochloric  acid  or  aqua  regia,  the  solution  cooled,  diluted 
up  to  i  lit.,  shaken  up,  filtered,  and  ammonium  molybdate 
solution  added  to  50  ee.  The  precipitate  is  allowed  to  settle 
at  60°-— 70°.  The  precipitation  is  complete  in  15  minutes. 
The  precipitate  can  then  be  filtered  immediately,  washed 
with  cold  water  by  decantation  and  on  the  filter  (abo\it  j  lit. 
of  wash  water  is  n.sed).  In  a  previous  connuunication 
(Chem.  Zcit.  16)  the  authors  have  given  a  simplification  of 
the  method  lor  estimating  the  pho^phoric  acid  tUrect  from 
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the  molvMenum  precipitate.  They  now  amplify  the  obser- 
vationsthen  mado.     The  modification  is  as  follows  : — 

The  precipitate,  obtained  as  described  above,  is  trans- 
ferred, filter  and  all,  to  a  J  lit.  Erlenmeyer  flask,  soda  lye 
added  in  excess,  and  the  ammonia  tlistilled  off  into  a 
sulphuric  acid  solution  and  dctermlne<l  in  the  asual  way. 
liar>-ta  water  is  used  for  titration,  and  rosolic  acid  is  the 
indicator. 

The V  find  the  relation  of  N :  P.Oi  to  be  1 : 1  •  654.  (They 
prepare  their  rosolic  acid  (corallin)  themselves,  the  com- 
mercial substance  not  being  pure  enough.) 

The  results  obtained  are  accurate.  They  do  not,  however, 
advocate  the  method  in  cases  where  absolute  accuracy  is 
required,  and  where  dillerences  of  O'l  per  cent,  may  not  be 
exceeded.  The  gravimetric  method  should  then  be  resorted 
to.— F.  W.  T.  K.  

Volumetric  Determination  of  Boric  Acid  in  Borates  and 

Phosphoric  Acid  in  Phosphates.     C.  Schwarz.     Pharm. 

Zeit.  32,  362. 
If  hydrochloric  acid  be  added  very  gradually  to  a  solution 
of  a"pyroborate,  coloured  with  a  few  drops  of  congo-rcd, 
the  liquid  is  not  turned  blue  until  the  whole  pjToborate  is 
converted  into  sodium  chloride  and  boric  acid,  and  free 
hydrochloric  acid  is  present.  If  a  normal  phosphate,  or  a 
hydrogen-dibasic  phosphate,  coloured  with  congo-red,  be 
titrated  ivith  hvdrochloric  acid,  the  change  of  colour  takes 
place  when  all  the  phosphate  has  been  converte<l  into 
dihydrogen-mouobasic  phosphate,  and  free  hydrochloric 
makes  its  appearance. 

(1  )  Na.,B^O-,  10  H,0  +  2  HCT  =  2  XaCl  +  i  HjBOj  + 
5'H.,0'. 

(2.)  KH^XaHPOj  4  H.,0  +  HQ  =  NH4C1  +  NaHoP04  + 
4HoO. 

(3.)  Xa,P6^  +  2  HCl  =  2  XaO  +  Xa-^HPO^. 

If  the  hvdrates  and  carbonates  of  alkalis  be  absent,  borates 
and  phosphates  may  thus  be  titrated  with  normal  hydro- 
chloric acid,  using  congo-red  as  an  indicator. — S.  H. 


Bettction  of  Oil  of  Sesame  in  the  Presence  of  other  Oils. 

>I.  Merkling.  Arch,  de  Pharm.  10,  440. 
If  2  cc.  of  oil  of  sesame  be  treated  with  1  cc.  of  hydro- 
chloric acid  of  118  spec.  grav.  containing  about  0-07  grm. 
of  cane-sugar,  the  oil  assumes  a  red  colour.  If  oil  of 
sesame  be  digested  with  glacial  acetic  acid  it  is  only  partially 
dissolved,  a  resinous  body  going  in  solution,  which  same 
bodv  <Hves  the  reaction  with  hydrochloric  acid  and  sugar. 
Neither  the  matter  left  behind,  nor  other  oils,  like  olive-oil, 
almond-oil,  or  castor-oil,  show  a  similar  reaction,  and  this 
chancre  of  colour  therefore  forms  a  ready  means  for  detecting 
oU  of  sesame  in  mixtures.  The  reagent  must  always  be 
freshly  prepared,  as  it  turns  brown  in  a  very  short  time. 


ether  is  then  removed,  another  addition  of  5  cc.  of  ether  is 
made,  and  after  gentle  shaking  the  ether  is  again  removed. 
The  crvstals  of  morphia  which  have  separated  are  collected 
on  a  small  filter,  while  the  crystals  remaining  in  the  flask 
are  washed  with  5  cc.  of  water.  Both  filter  and  flask  are 
then  dried  at  100'  C,  the  crystals  on  the  filter  added  to 
those  in  the  flask,  and  the  latter  is  dried  until  its  weight 
remains  constant.  The  crystals  are  pure  morphia.  If 
extract  of  opium  has  to  be  tested,  the  method  of  proceeding 
is  the  same ;  one  part  of  extract  and  20  parts  of  lime-water 
are  employed  for  the  test.  Tincture  of  opium  is  first 
evaporated'  on  the  water. bath,  and  the  residue  treated  with 
an  amount  of  lime-water  equal  to  the  quantity  of  tincture 
originally  used. — S.  H. 


On  KjeldahVs  Method  of  Estimating  Nitrogen.   Leop.  Lenz. 

Zeits.  Anal.  Chem.  26,  590—592. 
Dr.  p.  KiTLiscn  has  shown  (Zeit.  Anal.  Chem.  25,  1^9) 
that  in  estimating  the  nitrogen  in  must,  wine,  or  yeast  by 
Kicldahl's  method,  it  is  important  to  add  a  Uttle  potassium 
permantranate  towards  the  end  of  the  decomposition  with 
sulphuric  acid,  in  order  to  complete  the  oxidation  of  the 
organic  matter.  Lenz  has  carried  ont  experiments  with  a 
number  of  other  substances  to  see  whether  in  these  cases 
too,  the  use  of  potassium  permanganate  is  advisable.  Com- 
parative experiments  show  that  in  all  cases  a  slightly  larger 
quantity  of  nitrogen  is  obtained  when  potassium  perman- 
ganate 'is  used  than  when  it  is  omitted.  In  a  tew  cases  the 
quantity  is  too  large  to  be  neglected. — F.  W.  T.  K. 

Estimation  of  Morphia  in  Opium.    A.  Kremel.     Pharm. 

Post.  20,  661. 
Five  gnus,  of  powdered  opium  are  digested  for  12  hours 
with  75  cc.  of  lime-water.  The  mass  is  frequently  shaken, 
and  afterwards  filtered  through  a  small  filter  ;  60  cc.  ot  the 
filtrate  are  put  into  a  smaU  flask  of  known  weight,  and  la  cc. 
of  ether  and  4  cc.  of  ammonia  are  added.  The  flask  is 
closed  and  gently  shaken.  It  is  allowed  to  stand  for  six  or 
eight  hours  at  a  temperature  ot  10"  to  15=  C.     The  layer  of 
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DrE      CnElITE      DES      STEnfKOITLE^JTffEEES     MIT      BESOSTEEEK 

BEBCCKSicirriGCSO     dek       Ku.vsiliche?;       okgaxisches 
F.utBSTOFFE.      Von    Dr.    GrSTAV    Schuliz.      Zweiter    Band. 
Die    Faebstoeee.      Erste  Lieferung.     1S87.      Braunschweig  : 
Dnick  una  Terlag  von  Friedrich  VieweB  und  Sohn. 
London :  H.  Grevel  &  Co.,  33,  King  Street,  Covent  Garden. 
This  volume  of  the  above  still  uncompleted  work  commences  with 
the  -'^nd  Chapter  and  concludes  with  part  of  the  26th  Chapter. 
Still.'the  volume  commences  with  pase  1  and  ends  upon  pace  192. 

It  forms  a  paper-covered  twok,  treating  principally  of  the  Coal- 
tar  Dves  and  Colouring  Matters,  and  not  the  least  important 
feature  in  it  is  that  it  contains  the  valuable  Tables,  gn-ing  a  full 
Compendium  of  the  Azo^olours,  which  recently  apjjeared  m  the 
"  Chemi.iehe  Industrie."  These  eitend  from  pages  154  to  177. 
Chap.  XSII.  contains  an  Introduction,  an  article  on  the  Eelation- 
shin  tietwoen  Constitution  and  Colour,  so.  The  various  uses  of  the 
Coal-tar  Colours.  Chap.  XXIU.  The  Xitroso  colouring  matters, 
Kitro-coloiu^,  and  Az-oij-  colours.  Chap.  XXIV,  is  devoted  to  the 
Azo-colours,  their  historv,  and  German  patents  on  processes  for  pre- 
paring the  Azo-colours.  In  Chap.  XXV.  the  Constitntiou  and 
Formation  ot  the  Azo-colours  is  described,  together  with  the  nomen- 
clature, liehaviour,  and  use.  Here  also  the  Tables  of  the  Azo-coloure 
already  referred  to  commence,  and  are  completed.  ( See  this  Journal, 
issf  65.3— 65?).  The  volume  ends  upon  Chap.  XXVI.,  in  which  the 
jiono-azo  compounds,  including  Amido-azo-benzene,  &c.,  Chrysoi- 
dine,  Bismarck-brown,  Acid  Yellow,  Brilliant  Yellow,  &c.,  are 
described. 

A    CorESB    OP    QtTASTITATrrE    ANALYSIS    POE    SlTDESTS.     By 

W.  X.  Hakilet,  F.E.S.,  Professor  of  Chemistry,  Science  and  Art 

Department,  Roval  CoUese  of  Science,  Dublin,  &c.    London  and 

Xew  York  :  Macmillan  and  Co.  1SS7. 
Smaix  Svo  volume,  bound  in  cloth  and  containing  Peeface  and 
subject  matter  coverins  -2.39  paaes.  There  is  no  alphabetical  index, 
but  the  text  is  sharplv  dirided  and  grouped,  so  that  apparently  the 
necessity  for  indexing  is  overcome.  FoUowine  the  preface  is  a 
small  ch'apter  devot«r to  the  "  Weights  axd  Meascees  of  the 
Meteical  System  "  adapted  to  Quantitative  Analysis ;  next 
follows  an  Introduction,  in  which  the  preliminary  operations  of  the 
analyst  are  described,  as  also  the  apparatus  and  materials.  A 
scries  of  simple  introductory  analytical  examples  are  now  given, 
with  weighines  recorded  and  modes  of  dedncms  precise  com- 
position:  other  chapters  of  methods  entitled  "  Estimations  of 
Mineral  Constituents,"  "Methods  of  Volumetric  and  Techniral 
Analysis,"  "  Methods  of  Analysing  AUoys  and  Complex  Minerals. 

The  work  terminates  with  tables  of  Atomic  Weights,  and  of 
Per-centage  Compositions  with  corresponding  Specific  Gravities,  of 
Sulphuric,  Hydrochloric,  and  Xitric  Acids. 


Gas  ExonrEEB's  Pocebt  Aimasack  asd  Liohtisg  Table, 
FOE  THE  Year  1S9S.  Issued  by  William  Sugg  and  Co,  Limited, 
Engineers,  Charing  Cross,  London, S.W. 
Smaix  "Svo  pocket-book,  bound  in  morocco  and  gilt ;  price  2».  6<f . 
It  contains  calendiir  for  18S8,  and  data  in  tabulated  form,  determin- 
ing the  times  for  lishting  and  extingmshing  street  lamps  for  every 
mSnth  in  the  year,  followed  by  ruled  pages  for  each  month,  in 
which  raav  be  recorded  the  hours  of  lamp-hght  m  a  year,  tcgethei 
with  the  carbonising  and  gas  accounts.  A  hst  of  apparatiis  made 
SdsappUedby  W.  Sueg  and  Co  Limited,  follows,  and  this  again 
bv  the  notification  of  the  MetropoUtan  Gas  Referees  :  (i.)  As  to  the 
times  and  mode  of  testing  for  idum'nating  power ;  (u. )  As  to  the 
times  and  mode  of  testing  for  purity;  (m.)  As  to  the  mode  of 
testine  the  pressure  at  which  gas  is  supphed:  (iv.)  As  to  the 
maximum  amount  ot  imparity  in  each  form  allowable  in  lUu- 
mina«ne  gas.  Illustrations  of  the  apparatus  reqmred,  with  de- 
Sr"pthf  IcMunts,  are  given,  of  all  the  methyls  for  t^? ''l": 
minatine  power  and  puritv.  also  testmg  strength  of  ammoniacal 
Uquor  Arthe  endof  thelHxik  is  a  set  of  blank  pages  for  memo- 
randa for  the  different  months  of  the  year,  followed  by  blank 
^ounte  to  be  fined  up  each  month,  showing  the  workmg  results 
Sfl  CTS  plantT  Alter  a  few  more  tables,  of  interest  to  gas  managers 
and^heS,  the  pocket-book  concludes  with  Sugg's  Lighting 
Table,ex^nd4d  and  made  applicable  to  all  parts  of  the  world,  by 
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Mr.  Jfts,  T.  Brown.  The  table  srives  at  a  glance  the  times  for  li^ht- 
inK  and  extinguishing  pubhc  lauiiis  on  various  days  of  the  year, 
and  applicable  to  places  within  certain  latitudes  north  and  south 
of  that  of  London. 


A  Tkxt  Book  op  Paper  Makixu,  By  C.  F.  Cross  and  E.  J. 
Bkvax.  h.  and  F.  N.  Spon.  125,  Strand,  Ix)ndon ;  35,  Murray 
Street,  New  York.    1SS8. 

8vo  VOLUME,  bonnd  in  cloth,  with  frontispio<'e  representing  micro 
pholinrmphs  of  Cotton.  Linen.  Ksparto.  Mcehjinicnl  Wood  I'ulp 
and  Cht-mical  M'ood  Pulp  FiUres,  a  Prerace.  Table  of  Contents, 
IntnxUictory  Xnto.  and  text  coverinir  2^2  pages.  The  work  cmis 
with  a  copious  Alphabetical  Index.  With  the  text  are  interspersed 
81  wood-cut  illustnitioiis  and  two  large  folded  plates  showing  views 
Of  the  Fourdrinier  Paper  Machine.  The  Chapters  treat  of  tlie 
following  leading  subjects :— Chap.  L  Cellulose.  Chemical  Pro- 
perties, and  Natural  History.  11.  Physical  Structure  of  Fibres, 
Microscopicjil  Examination.  III.  Chemical  Analysis  of  Plant  Sub- 
stances. iV.  Characteristics  of  Principal  R;»w  Materials.  V.  ami 
VI.  Treatment  of  various  Fibres.  VII.  Bleaching.  VIII.  Beating. 
IX.  Loadniir.  Sizing,  Colourinp.  ic.  X.  Paper  Machines,  ic. 
XI.  Caleuderimr.  Cutluiff.  &c.  XII.  Caustic  Soda,  Recovered  Soda, 
AC.  Xill.and  XIV.  Testing  of  Paper.  Jtc.  XV.  Site  for  Pai>er  Mill. 
XVI.  Willesden  Paper.  XVII.  to  XIX.  Statistics,  Bibliography, 
and  Addenda. 


Keport  on  Indian  Fibres  and  FiBEora  Scbstances  Exhi- 
bited AT  THE  Colonial  and  Indian  Exhibition,  18S6.  By 
C.  F.  Cross.  E.  J.  Bevan,  and  C.  M.  King,  in  association  with 
E.  JOTNSON.  With  Notes  of  Methods  of  Treatment  and  Uses 
prevalent  in  India,  by  Dr.  George  Watt,  C.I.E.,  M.B.,  CM. 
Published  by  authority  of  the  Secretary  of  State  for  India. 
E.  and  F.  N.'Spon,  125,  Strand,  London ;  35,  Murray  Street,  New 
York.    1SS7. 

8vo  voLrME.  bound  in  cloth,  with  Preface,  Table  of  Contents,  and 
Subject-matter,  nearly  covering  71  pages,  and  including  a  wood-cut 
illustration  of  a  micro-photogra])hic  apparatus  for  the  representation 
of  microscopic  tibre  preparations.  At  the  end  of  the  book  are  five 
sheets  of  well-executed  micro-photographs  of  general  types  of  fibrous 
structure,  &e. 

The  text  is  divided  into  and  treated  in  three  Parts;  Part  I. 
being  devoted  to  a  Description  of  Laboratory  Methods. 
(a)  Chemical,  and  (6)  Microscopical.  Part  II.  to  a  special  account 
of  Fibre-plants  and  Fibres,  with  Introduction  by  Dr.  Watt. 
Part  III.,  including  Seed  Hairs,  Flosses,  and  miscellaneous 
matters.    In  this  group,  then,  come  the  Cottons  and  Cotton  Silks. 

The  authors  are  inclined  by  their  observations  to  regard  the 
fibre  substances  as  compound  celluloses,  which  thus  divide  them- 
selves into  pecto-celluloses  and  ligno-celluloses.  They  find  the 
most  characteristic  of  the  celluloses  isolated  from  the  fibres  are 
those  of  Calotropis  and  Marsdenia.  For  softness  and  silky  lustre 
these  surpass  all  others  examined,  and  deserve  more  attention  from 
technologists  than  they  have  yet  enjoyed.  In  the  Jute  class,  Sida 
rhombifolia  is  the  most  conspicuously  deserving  of  notice  and  of 
probable  commercial  value,  wliilst  of  the  Monocotyledonous  fibres, 
the  only  one  likely  to  win  a  place  in  the  higher  classes  of  textile 
industries  the  authors  consider  to  be  the  Pine-apple  fibre. 


The  Increase  in  the  PBoorCE  of  the  Soil  TnnorGH  the 
Rational  Use  op  NiTROGENors  Mancre.  By  Prof.  Paul 
Wagnee.  Ph.D.,  Director  of  the  Agricultural  Research  Station, 
Darmstadt.  Translated  by  George  G.  Henderson,  M.A.,  B.Sc, 
Assistant  to  the  Professor  of  Chemistry,  L'niversitj-  of  Glasgow. 
With  photographs  of  various  experime7its  o?i  the  cultivation  of 
plants.  London:  W'hittaker  and  Co,  2,  "White  Hart  Street, 
Paternoster  Square,  E.C.    18S8. 

8vo.  volume  in  pamphlet  form,  with  Preface,  Contents,  and  subject- 
matter  of  72  pages.  The  book  concludes  with  two  tables :  Table  I. 
Photographs  of  some  experiments  with  summer-rye.  &c. ;  and 
Table  II,  Photographs  of  some  experiments  on  the  power  of 
different  plants  to  use  up  nitroerenous  manure. 

In  the  text  the  foUowmg  principal  questions  are  attempted  to  be 
answerer!  :— 

1.  Does  the  application  of  nitrogenous  manure  produce  an  in- 

creased yield  of  all  field  crops  ^ 

2.  Are  there  conditions  of  the  soil  under  wliich  an  extra  yield  of 

peas,  vetches,  and  all  kinds  of  clover  can  be  obtained  by  the 
use  of  nitrogenous  manure? 

3.  In  what  way  docs  an  increased  j'icld  resiUt  from  manuring 

with  nitrogenous  salts? 

4.  How  lartre  are  the  extra  crops  which  can  be  obtained  by  the 

use  of  a  fixed  (luantity  of  nitrogenous  manure  ? 

5.  To  wliat  extent  are  the  increased  yields  which,  according  to 

calculation,  can  be  obtained  by  help  of  a  definite  quantity  of 
nitrogenous  manure,  obtainable  in  practice  ? 

6.  Obtaining  results  from  use  of  nitrogenous  manure. 

7.  Quantity  ot  nilrojfcn  in  manure  for  plants. 

8.  Failures  explained  in  manurimr  with  nitrate  of  soda. 

D.  Large  manurinirs  «ith  pbosjihoric  a<'id  and  injurious  effect. 
Is  this  obviated  by  means  of  nitrogenous  manure  ? 

10.  Is  fertility  in  the  soil  diminish<Hl  by  excessive  absorption  of 

phosphoric  acid  and  potash  after  manuring  with  nitnitc  of 
soda  y 

11.  Explanation  of  difference  of  action  on  plants  of  ammoniacal 

nitroKen  from  nitric  nitrogen. 

12.  By  what  means  can  the  farmer  avail  himself  of  the  store  of 

nitrogen  in  the  air? 


{From  the  Board  of  Trade  and  other  Journals.) 


TARIFF   CHANGES  AND    CUSTOMS 
liEGULATIONS. 

France. 

The  Statistical  Tax  on  Sumac  in  Bark^  LeaveSy  or  Twigs. 

Aeconling  to  the  Monifeur  Beige  for  the  17th  December  last, 
the  following  decision  was  given  by  the  French  Government  on  the 
Bth  November  last:  — 

"  The  benefits  of  the  decision  of  the  15th  September  1879,  by  the 
terms  of  which  the  statistical  tax  on  sumac  in  powder  is  levied  at 
the  rate  of  10  centimes  per  l.dOO  kilogrammes,  are  extended  to 
sumac  in  bark,  leaves,  or  twigs." 

Impending  New  Duty  on  Heavy  Oils, 

Mr.  J.  A.  Crowe,  Her  Majesty's  Commercial  Attach^  for  Europe, 
in  a  memorandum  on  an  impending  new  duty  on  heavy  oils,  dated 
the  19th  December  last,  says  :— 

'*  I  would  draw  attention  to  the  24th  Article  of  the  Budget 
resolution  as  drafted  by  tlie  chairman  of  the  French  Budget 
Committee,  which  declares  :— 

*'  *  Heavy  oils  and  residues  of  petroleum,  schists,  and  other 
mineral  oils  (excepting  coal  tar  ana  coal  oils),  shall  be  charged  on 
import  into  France  and  Algeria  with  the  following  duties: — 

"  '  Heavy  oils  and  gominms  of  petroleum,  of  schists,  and  other 
mineral  oils  (a.)  of  the  countrj- of  import,  12  francs  per  100  kilos, 
net;  (6.)  of  other  origin,  17  Irancs  per  100  kilo*,  net.' 

*'  The  present  duty  on  these  oils  is  U  francs  per  100  kilos." 

Prolongation  of  the  Surtax  on  Sugar. 

According  to  a  circular  of  the  Direction  Generate  des  Douanes, 
dated  the  20th  December  last,  the  surtax  of  20  per  cent,  imposed 
on  all  sugars,  of  whatever  origin,  a  notification  of  which  appeared 
on  page  13  of  the  Board  of  Trade  Journal  for  July  last,  which 
should  have  expired  on  the  1st  January  of  this  year,  is  prolonged 
to  the  31st  of  March  next. 

United  States. 
Drawbacks  on  Copper. 

On  the  exportation  of  ingot  copper  extracted  from  imported 
sulphur  ores,  which  ores  pay  duty  at  the  rate  of  75  cents  per  ton 
on  the  total  weight,  and  2i  cents  per  pound  on  the  pure  copper 
contained  therein,  drawback  can  only  be  paid  at  the  single  rate  of 
2i  cents  per  pound  on  the  pure  copper,  less  the  legal  retention  of 
10  per  cent.,  and  no  return  of  any  portion  of  the  duties  of  75  cents 
per  ton  should  be  made. 

New  Customs  Tariff  op  South  Australia. 

Note. — The  foUownng  rates  of  Customs  duty  do  not  apply  to  the 
Northent  Territory,  where  the  old  duties  still  remain  in  force. 


Articles, 


Acetic  a<:id  :— 

Containing  not  more  than  33  %  of 

acidity per  lb.  or  pt. 

For  every  extra  10  ''.o  or  part  of  10  Vo 

of  acidity „ 

Acids,  nitric,  sulphuric,  and  muriatic. . . .  per  cwt. 

Soap  (other  than  fancy) per  lb. 

Soap    (extract    of),   soap   and   washing 

powders » 

Cement per  barrel 

G  lucosc per  cwt. 

Naphtha,  turpentine,  and  varnish  ..,.,,,  per  gallon 

Opium,  morphia per  lb. 

Paints  (mixed  ready  for  use) per  cwt. 

Soda  crystals per  ton 

Spirits   and   spirituous  compounds,  the 
strength  of  which  cannot  be  ascertained 

by  Sykes'  hydrometer per  liq.  gall. 

Spirits,  methylated „ 


Rates  of 
Duty. 

£ 

s. 

d. 

0 

0 

3 

0 

0 

1 

0 

6 

0 

0 

0 

1 

0 

0 

2 

0 

2 

0 

0 

G 

0 

0 

0 

G 

1 

0 

0 

0 

4 

0 

2 

0 

0 

0  14 

0 

0 

3 

0 
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Free  List. 


Antifoulinp  composition. 
Antimony  (in  ingots). 
Artists'  colours. 
Itlasting  ]>owdf'r  and  dynamite. 
Brimstone,  crude,  ana  flowers 

of  .sulphur. 
Copponis. 
Crucilili'S. 
IJetonatoi-s. 

Dry  jilntes,  photojrrapliic. 
Dycstuils,     aniline     dyes,    bi- 

ehrome,  Ac. 
Guano  and  other  manures. 
Gutta-percha. 
India-rubbcr  articles. 
Ink  and  ink  powder. 
Leather. 

Limeiuice  in  bulk. 
Ores. 
Paper     (eicept      faint  •  lined 

writing  paper). 


Pearl  ash. 

riiosphorus. 

Phitinum  or  porcelain  chemical 
apparatus. 

Potash  (Canadian). 

Roclc  salt. 

Saltpetre. 

Scientific  instruments  and 
balances. 

Sensitized  paper. 

Soda  ash,  caustic,  nitrate, 
silicate. 

Strychnine. 

Sniuac  and  valonia. 

Sulphate  of  copper. 

Tartaric  acid. 

^VaterJ)roof  materials  contain- 
ing mdia-rubb«r. 


TKAVE   BETWEEN   SI'AIN  AND    THE 
UNITED  KINGDOM. 

Imports  rNTO  the  United  Kingdom  from  Spain'. 


PSIJiCIPAL   AETICLB9. 


Not.  1886. 


Chemical  products  unenumerated  .Value  £ 

Copper  ore  and  regiilus [  Valmfi 

Manganese  ore (vluwi' 

Pyrites  of  iron  and  copper (  Talue^f' 

Quicksilver Lbs. 

Bags,  Esparto 


f    Tons 
I  Value  £ 


6,373 


.^.933 
"2,539 


■15.S07 

8:^171 


5.197 

.30,itk; 


Not.  1887. 


4,383 


5,031 
80,010 


25.07S 
4-1,017 


5.400 
32AJ.8 


Total  Value 

18S6. 

1ilS7 

£88+,0.« 
£867,183 

£918,3M 

December 

£1,100  441 

Exports  op  British  and  Irish  Produce  from  the 
United  Kingdom  to  Spain. 

Principal  Articles. 

Not.  1886. 

Not.  1887. 

,,,.,.                                               (•  Cwts.  22,818 

*">"" tValucf  8,00-t 

Caoutchouc  manufactures Value  £  1,415 

p».^^„f                                         /    Tons  625 

»^'"e°' 1  Value  £  1,025 

Coal,  products  of,includiag  naphtha 

andpaiaffine Value  £  SIS 

Glass  manufactures Value  £  611 

Manure Value  £  11,875 

Painters'  colours  and  materials. . .  .Value  £  2,264 

V,           *    11       A                               f  Cwts.  515 

Paper  of  all  sorts lvalue£  1,886 

~,„                                                 f  Cwts.  996 

°o*P I  Value  £  881 


2;i,lM 
7,523 


2,327 


939 
1,618 


1,801 

700 

16,160 

3,536 

364 

682 

331 
283 


1886. 

1887. 

£842,815 
£263,238 

£272,223 

£232,493 

EXTRACTS  rnOM  DIPLOMATIC  AND 
CONSULAR   REPORTS. 

I'liOPOSED  Reward  for  a  Practical  Method  of 
Testing  Piuity  of  Alcohol  i>f  Fraxce. 

Mr.  J.  A.  Crowe,  Hit  Maji'sty's  Commercial  Attache  for  Kuropc, 
writinir  under  date  of  the  12th  December  last,  says  that  a  law  has 
recently  l>een  passed  enacting  that  a  prize  is  to  be  given  to  the 
discoverer  of  any  simple  and  practical  method  of  ascortaiiiinp  the 
presence  in  spirits  and  alcoholic  l>evenures  of  substances  other  than 
pure  and  ethyllic  alcohols.  The  Academy  of  Science  ol  the  French 
Institute  will  be  charged  with  the  duty  of  determining  the  con- 
ditions under  which  the  rewards  are  to  be  given. 

Brazil. 

Chemicals  and  Drugs, 

The  HandeJs-Archiv.  says  that  the  six  spinning  and  wcavinff 
mills  at  Rio  de  Janeiro  consume  a  fair  quantity  of  chemicals  and 
dye  wares,  but  neither  in  these  nor  in  drugs  does  Germany  sui)ply 
any  considerable  part  of  the  import. 

Chili. 

Keroseney  Paint,  ^'c. 

The  British  Consul  of  Valparaiso  in  his  report  says  that  kerosene 
is  a  very  larce  item.  It  is  quite  an  American  monopoly.  Paint 
is  imi>orted  chiefly  from  England,  and  candles  from  Germany. 

Cape. 

Candles  and  Soap* 

The  French  Consul  at  Cape  Town  thinks  thnt  the  fine  candles  of 
France  would  find  a  fiivourabie  outlet  in  the  Cape  market,  though 
Germany,  profiting  by  the  advantage  which  a  direct  line  between 
Hamburg  and  the  Cape  affords  her,  is  seeking  to  monopolise  the 
trade.  The  Consul  believes  that  if  the  French  could  reduce  the 
cost  of  transport  they  could  compete  on  at  least  equivalent  terms 
with  Gemiany. 

The  same  Consul  says  that  the  only  articles  manufactured  in 
the  country  to  any  extent  are  soap  and  candles,  and  adds  that, 
as  grease  is  at  an  almost  nominal  price  there,  it  is  useless  to 
think  of  competing.  AVhile,  however,  this  is  true  in  relation  to 
ordinary  qualities,  there  is  a  large  import  of  better  kinds  of  soap, 
rhietly  from  England,  but  also  from  America  and  Australia.  The 
Consul  advises  French  makers  to  compete. 


Greece. 

Drugs  and  Chemicals. 

The  official  Handel s- Arch  iv  asserts  that  Germany  has  materially 
improved  her  position  during  1SS6  in  drugs  and  chemicals,  which 
hitherto  have  been  mainly  imported  from  England  and  Fmnce, 
Quinine,  which  is  admitted  duty  free  under  the  Greco-German 
treaty,  is  prefen*ed  of  German  make.  Drugs  come  from  Trieste, 
acids  from  Slarseilles.  and  soda  from  Eneland,  the  latter  at  the 
low  freight  of  7^.  per  ton.  In  mineral  colours  Germany  has  during 
188t!  taken  a  good  position.  White  lead,  vermilion,  and  ultra- 
marine blue,  which  formerly  were  entirely  imported  from  England. 
France,  and  Belgium,  now  come  in  considerable  quantities  from 
the  Rhine  country.  Ochre  was  until  recently  sent  from  Marseilles, 
but  now  comes  only  from  Germany.  German  printers'  ink  is 
very  popular,  and  German  varnish  and  blacking  are  also  in  good 
demand. 

Holland. 

India-J'ubber. 

Ihe  Moniteur  Officiel  dii  Commerce  states,  on  the  authority  of 
the  Belgian  Secretary  of  Legation  at  The  Hague,  that  a  few  years 
ago  there  existed  no  india-rubber  manufactory  in  all  Holland,  and 
that  the  Dutch  merchants  were  obliged  to  "buy  all  their  goods 
either  in  Germany  or  in  England.  At  the  present  time  two  manu- 
factories exist,  but  they  arelar  from  satisfying  the  requirements  of 
the  country,  for  there  are  still  imported  annually  into  Holland  a 
value  of  60,000  florins  in  articles  of  india  rubtjer  and  gutta-percha. 
The  Belgian  Secretary  recommends  the  Belgian  manufacturers  of 
these  goods  to  make  tiieir  products  known  in  Holland. 

Italy. 

Chemicals,  Sfc. 

The  export  of  chemicals  and  glass  goods  from  Germany  to  Italy 
declined  in  18S6,  but  the  export  of  dyes  and  dye  and  tanning 
stufl's  increased  by  58,00i)  lire  compared  with  the  previous  year. 
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Japjln. 

Glass  Goods  and  Salicylic  Acid. 

ffatuhh-Archiv  states  tlint  13,270  yen  is  the  estimated  value  of 
the  glass  pooils  imported  from  Germany  to  Uiott:o-0>:ika.  Salicylic 
acid,  which  is  largely  employed  in  thV  sake  brewi-ries  of  Japan, 
was  also  im|K)rtod  from  the  same  conntry  to  a  ctnisidorablc  extent 
in  ISSG, 

Imports  of  Dyes. 

Aniline  dyes  were  supplied  by  Germany  to  the  value  of  13I>,r>S0  yen, 
aorainst  t»3,(il8  yen  in  tlie  previous  year.  lYussian  blue  came,  as 
usual,  in  the  lai-gest  quanlilies  from  the  Uhine  "-"••:"-^'^-^- 


i  provinces. 


Madagascar. 

Drugs,  ire. 

l^fadasrasear  depends  upon  us  for  most  of  her  drugs.  Sulphate  of 
quinine,  iodide  of  potassium,  and  s:iUs  of  mercury  are  in  chief 
n^quest.  Theotlicial  statistics  only  jcivc  I7.i)i)0  francs  as  the  amount 
of  the  imports  of  drups,  but  it  is  really  much  larger,  the  English 
Protestant  missionaries,  who  maintain  hospitals  for  the  natives, 
having  obtained  the  piivilege  of  importing  tlieir  drugs  dutyfree. 
Pcrrumery  and  soap  are  almost  entirely  imported  from  France, 
— Brif.  and  Col.  Druggist. 

Portugal. 

The  Chemical  Trade. 

During  the  year  1SS5  Portugiil  imported  805,180?.  worth  of 
colonial  produce,  and  85,894/.  of  chemical  products.  Of  the  former 
07*1,640/.  and  of  the  latter  83,102/.  were  for  home  consumption.  The 
remainder  was  re-exported.  The  Portuguese  exports  of  colonial 
produce  in  the  same  year  were  worth  19,i>30/.,  and  of  chemicals 
74,852/.  The  following  figures  denote  the  respective  shares  of 
Great  Britain,  France,  and  Germany  in  the  Portuguese  colonial 
produce  and  chemical  trade :— 


Imports. 

Exports.' 

Chemicals. 

Colonial 
Produce. 

Chemicals.      Colonial 

Great  Britain ... 
France 

£ 
63,506 

9,524 

8,760 

206,012 

15,771 

173,742 

£                   £ 
17,S82      ;         4,852 

23,442      1             40 

1,06*                  128 

Germany 

— Citemist  and  Dntffgist. 


MISCELLANE  O  US . 


Picric  Acid. 

Picric  acid,  picratcs,  and  iiii.xtures  of  picric  acid  with  certain 
other  substances  bciiitr  "  under  certain  conditions  sjicciallv  dan- 
Kcrous  to  life  and  property  by  reason  of  their  explosive  properties," 
an  Order  in  Council  has  been  issued  under  the  provisions  of  the 
tiplosives  Act,  1875.  declaring— 

"  (!•)  Picric  acid  when  in  process  of  manufacture  or  storage  shall 
(for  whatever  purpose  used  or  manufaelure<l)  be  deemed  to  bean 
explosive  within  the  meaning  of  the  said  Act  for  all  the  purposes 
of  the  said  Act.  subject  to  the  exceptions  foIlowinE:— (a)  Picric 
ncid  when  wholly  in  solution  shall  1m>  exempt  from  being  deemed 
to  lie  an  explosive  within  the  said  Act;  and  (A)  picric  acid  which 
does  not  fall  within  the  exemption  above  sot  forth,  but  which  is 
iK'iniJ  Imaiiufactured  or  stored  in  a  factory,  building,  or  place 
exclusively  appropriated  to  the  manufacture"  or  storage  of  picric 
acid,  and  in  such  manner  as  eftcctually  to  prevent  any  picric  acid 
from  coming  into  contact  (whether  under  the  action  of  lire  or 
otherwise)  with  any  basic  metallic  oxide  or  oxidising  agent  or 
other  substance  capable  of  (onningwith  picric  acid  an  explosive 
mixture  or  explosive  compound,  or  with  anv  detonator  or  other 
article  capable  of  exploding  picric  acid,  or  with  any  fire  or  light 
capable  of  iErmting  picric  acid,  shall  be  exempt  from'being  deemed 
to  lie  an  explosive  within  the  said  Act.  (2.)  Picrates  and  mixtures 
of  picnc  acid  with  anv  basic  metallic  oxide,  or  any  oxidising  agent 
or  with  any  other  substance  capable  of  forming  n'iih  picric  acid  an 
explosive  mixture,  or  an  explosive  compound  (for  whatever  purpose 
used  or  maiiufaetured),  shall  be  deemed  to  bo  an  explosive  within 
the  meaning  of  the  said  Act  for  all  the  iiurposes  of  the  said  Act 
unless  such  picrates  or  mixtures  be  wholly  in  solution."— CViemirt 
ajid  Druggitt. 


PiCKic  Acid  as  aw  Explosive. 

At  the  sitting  of  the  Academy  of  Sciences  held  on  December  12, 
Professor  Uerthelot  read  a  paper  on  the  various  modes  of  explosive 
decomposition  of  picric  acid.  Prefacing  with  an  eijiosition  of  the 
general  belief  in  the  explosive  property  of  the  chemical,  and 
alluding  to  Colonel  Majendie's  report  on  an  explosion  of  recent 
occurrence  in  England,  he  relateil  t  lie  following  experiments.  Wien 
a  certain  f|uaiitity  of  picric  aeid  is  heated  in  an  open  flask  or  capsule 
it  first  melts,  then  volatilises,  givint:  out  fumes  which  bum  with  a 
smoky  flame,  but  no  expluMnn  tukis  place.  But  when  a  test-tube, 
about  one  inch  in  diameter,  is  heated  over  a  gas  jet  so  as  to  produce 
a  visible  red,  but  without  melting  the  glass  or  ileformiiig  the  tube, 
on  dropping  into  it  some  crystals  of  acid  weif^liinir  only  a  few  milli- 
graniines  a  sharp  detonation  occurs,  with  a  bright  white  light  and 
chanii-tt^ristic  noise.  When  the  experiment  ispcrformcd  in  nitrogen 
gas,  a  few  flakes  only  of  carbon  are  deposited  ;  in  ordinary  air  the 
result  is  the  same,  but  no  carbon  Is  left.  On  increasing  thequantity 
of  picric  acid,  without,  however,  exceeding  a  few  centigramuies.  the 
addition  may  cool  the  bottom  of  the  tube  sulliciciitlv  to  jirevent 
immediate  detonation,  but  the  chemical  is  at  once  volatilised,  and 
soon  an  explosion  with  flame  occurs,  occupying  a  great  part  of  the 
tube.  This  explosion  is  not  so  sharp  as  the  more  local  detonation, 
and  more  carbon  is  apparently  deposited.  An  explosicm  of  the 
nature  may  be  produced  with  a  few  milligrammes  of  material  by 
using  a  glass  tube  coated  with  the  carbon  of  a  previous  explosion. 
With  a  decigram  of  acid  and  a  new  tube  the  reaction  will  be 
slower  still,  yet  a  series  of  delkigrations  with  red  flame  will  be 
observed,  while  the  vapours  will  catch  fire  at  the  lucmtli  of  the 
tube.  Finally,  with  larger  quantities,  the  acid  is  decomposed,  there 
being  abundant  fumes  and  partial  volatilisation,  but  without  defla- 
gration. Other  nitrogenised  bodies,  less  oxygenated  than  picric 
acid,  such  as  nitro-  and  bi-nitrol)enzine,  nitroimiihthalines,  &c., 
were  experimented  with,  and  afforded  concordant  results,  le.aduig 
to  the  conclusion  that  the  mode  of  decomposition  of  all  these 
iiiti-ated  bodies  depends  on  the  initial  decompositiou  temperature. 
Respecting  picric  acid  more  especiall.v,M.  Bcrthelot's  conclusions  are 
as  follows; — ''Should  a  nitro-compoimd,  such  as  picric  acid, while 
burning  in  the  air  in  large  masses,  happen  to  heat  the  sides  of  the 
containing  enclosure  to  a  degree  sufficient  to  induce  incipient 
deflagration,  the  deflagnition  might  contribute  to  further  increase 
the  temperature  of  the  enclosure,  and  the  phenomenon  might 
oecasionally  he  transformed  into  a  detonation.  It  would  even 
suttice  that  the  detonation  should  occur  in  an  isolated  point,  either 
during  a  fire,  or  owing  to  the  local  overheating  of  a  lioiler  or 
apparatus,  to  enable  it  to  originate  the  explosive  wave  and  propagate 
itself  by  influence  throughout  the  whole  mass,  causing  a  general 
explosion." — Chemist  attd  Druggist. 

Paint  rou  Vessels'  Bottoms. 

The  American  Navy  Department  has  recently  published  an 
exhaustive  report  on  a  scries  of  tests  that  have  been  made  to 
demonstrate  the  value  of  anti-corrosive  and  anti-foulins  paints  for 
the  protection  of  ships'  bottoms.  These  tests,  which  have  been 
going  on  for  two  years  jiast,  have  cost  between  8,000  dollars  and 
3,000  dollars,  and  over  200  samples  of  paint  have  been  tried.  The 
residt,  a.s  summed  up  by  the  Construction  Bureau,  is  that  pure 
white  zinc  is  the  best  paint  that  can  be  generally  applied  to  vessels' 
bottoms,  while  a  mixture  of  two-thirds  red  lead  and  one-third  white 
zinc  is  next  in  order  of  merit.  The  paint  recommended  by  the 
Naval  Advisory  Board  for  use  on  the  cruisers  came  out  ninth  in 
the  competition.— .BnY.  and  Col.  Druggist, 

Progress  of  the  Basic  or  Thomas  Gilchrist  Process 

DDlilXG    THE    TWEL^■E  MoNTIIS  EXDINO  31ST  OcTOBER 

1887. 

The  total  make  of  steel  and  ingot  iron  from  phosphoric  pi" 
during  this  period  amounts  to  1.702,252  tons,  being  an  increase  over 
the  make  for  the  previous  12  months  of  about  .388,021  tons. 

It  will  be  noticed  that  of  this  make  no  fewer  than  1,222,782  tons 
were  ingot  iron  containing  under  '17  per  cent.of  carbonT 

The  makes  of  the  various  coimtries  for  the  12  moiiths  ending 
.list  October  ISSO  and  SIst  October  1887  respectively  are  !13 
follows :— 


1886. 

1887. 

Total. 

With 
under 

•17% 
carbon. 

Total. 

■With 
under 

•17°'o 
carbon. 

England 

Germany,      LuxembHrg, 
and  .\ustria 

Tons. 
'258,160 

883,859 
122,711 

48,595 

Tons. 
161,0118 

r.51,523 

77,U1 

.'!6,712 

Tons. 
.•!«,526 

1,102,496 
174,271 

60,950 

Tons. 
•2.3.1,358 

France 

Belgium  and  other  Coun- 
tries  

12.3,049 
.39,716 

Totals 

1,313,631 

927,'284 

l,702,?.'i2 

l,2St>,7»2 
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FouBiGN  Tkade  is  Drugs  and  Chemicals. 

Im  POUTS. 


■ 

December 
1885. 

December 
1880. 

December 
1887. 

Year 

1882. 

Year 
1S8S. 

Year 

1884. 

Year 
1885. 

Year 

1880. 

Year 

1887. 

Drugs,  onenuraerat«d 

Value  £ 

63,081 

01,207 

72,653 

810,800 

1,135,038 

739,224 

788332 

670,525 

630,410 

Chemical  uiaimfscturcs 
and  products,  uiienu- 
mcrated „ 

120,953 

104,034 

119,718 

1,318,723 

1,544,694 

1,502,663 

1351,777 

1,284,275 

1316,853 

Cliemicala     and    dye 
stuffs,  uneuumerateil 

„ 

204,020 

152,072 

214,106 

2,162,598 

2,487,615 

2328,740 

• 
2,.3ei313 

2,121,180 

2,005,020 

Oils,  not  enumerated. 

„ 

112,539 

111.011 

118,851 

1,274,827 

1,337,213 

1,376,503 

1,281,211 

1,137,954 

1,184,4S1 

Alkali 

r     Cwt. 
lvalue  £ 

3,2*9 
3,142 

4,330 
3,240 

7,618 
4,005 

67,029 
87,901 

60,239 
81,041 

66,969 
70»01 

63341 
53,699 

73,7!>7 
55.602 

61,172 

47,809 

(      Cwt. 

47,835 

39,985 

48,419 

915,561 

877,616 

759398 

726,048 

6.36,596 

661,158 

Brimstone 

(.Value  £ 

11,459 

9,885 

1-2,307 

292,462 

341,026 

193,577 

131,673 

137,917 

157,188 

Nitrate  of  soda 

r      Cwt. 

8.3,325 

197,049 

1.30,124 

1^5,138 

2,019,270 

2,030,944 

2,247,655 

l,i;>7,725 

1,736,802 

lvalue  £ 

42477 

89,277 

59,017 

1,270,352 

1,108,033 

979,201 

1.114,982 

741.513 

832,541 

r      Cwt. 

40,244 

24,057 

36,101 

322,232 

284,466 

333,736 

321,406 

271,322 

303,913 

of  potash 

lvalue  £ 

3.3,877 

20,979 

30,059 

.351,319 

235,158 

306,133 

272,763 

240,486 

261,326 

r       Lbs. 

127.420 

30,000 

105,000 

3,444,065 

4,088,932 

4,497,743 

4,136,519 

4,122,478 

4,590,907 

Quicksilver 

lvalue  £ 

10,425 

2375 

23,880 

279,291 

299,689 

333,918 

326,959 

,     369,779 

439.203 

Cinchona  bark 

r      Cwt. 

19.4<;7 

16,503 

10,141 

138,703 

117,325 

105,957 

129,606 

115,319 

143333 

(.Value  £ 

128,878 

78,354 

41,480 

1,781,482 

1,129,201 

906,954 

885,211 

773,043 

665,157 

Gum  Arabic 

r      Cwt, 
(.Value  £ 

10,053 
.>S.137 

3,253 
16,382 

7,833 
34,420 

115,956 
252,475 

80,577 
179,803 

57,193 
173,714 

93,105 
.324,687 

75,399 
•294,683 

46,443 
214,130 

Lae,  seed,  shell,  stick 

f      '^"■*- 

5,998 

S,.i!M 

11,508 

113,378 

115,3i» 

H2,9<i7 

119,915 

107307 

114,635 

and  dye 

lvalue  £ 

17.4S5 

24,500 

32,250 

514,120 

490»74 

464,183 

384,312 

306,075 

299,114 

Bark  (for  tanners'  ot^      ^"^' 

17.113 

1.3,831 

10,682 

271,527 

365,316 

430,794 

319,629 

390,793 

346,583 

dyers' use) 

(.Value  £ 

5,58fl 

.3,440 

3,207 

126,989 

131,256 

193,208 

141,207 

173,066 

147,104 

Aniline 

Value  £ 

19,099 
17.96S 

87 

19,3«o 

27,523 

.37 

23,300 

23,240 

6«2 

■  414,685 

38:{,584 

r  275,630 

1 

i     244,435 

I.     33,734 

2.39,216 

243382 

3,721 

247,293 

•259,795 

1,623 

282,332 

254,565 

5,913 

Alizarine 

Other  coal-tar  dyes  . . 

Cochineal 

r      C«t. 
(  Value  £ 

l,GOfi 

n,2i!8 

1,517 
9,409 

1,879 
11,975 

24,931 
2H394 

21,144 
151,433 

14,100 
80,100 

13,930 
8.3,640 

i4,no 

94,285 

9,961 
61,987 

Cuteh  and  gambier  . . 

f      Tons 
lvalue  £ 

1,750 
39,332 

2,31.8 
52,213 

3,541 
86,S27 

30,I&J 
695,010 

26303 
709,579 

32,215 
820,402 

96,258 
562389 

28,369 
654,438 

27,253 
633364 

Indigo 

^       Cwt. 
"lvalue  £ 

0,374 
150,7ii9 

4,983 

109,101 

4,190 
105.013 

95,488 
2,010,00:3 

100,713 
2,467,08.3 

104,132 
•2,481,012 

94,536 
2,133,246 

84,754 
1,390,965 

76,693 
1,673,475 

Madder,    madder-root 
4c 

r      Cwt. 

2,311 

2,791 

1 ,495 

2.3,102 

21,574 

•23,-208 

40,8-29 

21,323 

19A97 

•  lvalue  £ 

3,S33 

2,816 

•2,037 

33,050 

28,197 

31,070 

43,021 

26,710 

24,207 

Cocoa-nut  oil 

f       Cwt. 
lvalue  £ 

19,S2r, 
28,324 

10,021 
11,219 

30,909 
50,151 

1.36,087 
211  »36 

210.874 
.  365,716 

245,695 
398,488 

lS5,9n 
276,M1 

156,667 
214«11 

183,766 
251,989 

Olive  oil 

f      Tuns 
'lvalue  £ 

2,0C2 
82,768 

1,150 
42,001 

7«7 
28,229 

2.3,190 

937,601 

30,935 
1,193,797 

1731 
715,752 

24,223 
979,749 

20,692 
790,788 

20,756 
757,010 

Talm  oil 

f      Cwt. 
■  lvalue  £ 

70,803 
87,SG9 

99.041 
107,621 

85,457 
80,233 

801,515 
1,220,817 

743,512 
l,3(M,3S5 

825,822 
1335,315 

898,181 
1,209,722 

993,091 
1,033,208 

960,536 
911,622 

Petroleum  oil 

r      Gals. 
■  I  Value  £ 

8,207.745 

2i;v!in 

9,514,i31 

272..i73 

7,106,278 
180..S0C 

59.1.35,381 
1.704.753 

70,185,503 
2,150,235 

52,808,436 
1,705.773 

7.3,869,787 
2,281,510 

71,026,962 
2,079,400 

77,458.062 
2,105,110 

Oil  seed 

(•       Tons 
'  lvalue  £ 

i.fi-k; 

41.308 

1,185 
27,822 

2,5  H 
61,721 

14,020 

478,208 

10,513 
365,855 

12,546 
381.509 

13,029 

307,902 

16,.327 
31HJ,.3-22 

13,609 
375.952 

Turpentine 

r      Cwt. 
*  lvalue  £ 

22.747 
29,101 

39,910 
52,052 

35,167 
40,870 

357,878 
630,085 

350,138 
555,902 

462,134 
559A)r2 

308,412 
387,936 

29-1,914 
392,259 

33!l,2«2 
472,010 

SU 
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FOUEIGN   Tu.VDE  IN   DllUCS  AXI)   CllUMIC.VI.S — coutlnuciL 

Kxi'onis. 


December 

1885. 

December 

1880. 

December 

1887. 

Year 
1832.     ■ 

Y'ear 

1883. 

Tear 

1881. 

Tear 
1835. 

Year 

1880. 

Year      , 
1S87. 

British  and  Irish  iirodiioe— 

Druiis  and  uieiliciual 
preparations,     nii- 
fniiincnitud   Value  £ 

82,572 

72,018 

82,530 

935,293 

922,049 

892,040 

812,723 

814,213 

801,708 

Sunilry  chemicals     - 

312,938 

333,807 

402,192 

4,307,010 

4,262,281 

4,103,100 

3,672,507 

3,590.683 

3,826,1«9 

Painters'  colours  and 
materials 

88.233 

100,285 

103,065 

1,310,472 

1,277,013 

1,293,578 

1,222,338 

1,206,103 

],.3lfi,376 

(      Cwl. 
Alkali ■  ,.  , 

(.Value  i' 

510,231 
15t,m 

501,318 
143,200 

620,533 
103,150 

0,735,800 
2,067,800 

0,947,000 
2,124,902 

0,507,320 
2,090,573 

6,661,800 
1,955,790 

0,242,800 
1,788.078 

6,163,081 
1,743,599 

(      Cwt. 
Bleaching  materials .  -< 

(Value  £ 

127,.'i0o 
41,905 

121,037 
■l.%153 

112,503 
33,337 

1,001,100 
310,303 

1,000,000 
480,278 

1,611,093 
661,797 

1,507,000 
507,080 

1,550,100 
602,919 

1,577,001 
693,650 

(      Tons 

Seed  oil ^ 

(.Value  £ 

4,693 
105,135 

5,723 
119,086 

7,303 
132,039 

14,011,900* 
1,4M,071 

20,151,700* 
1,86.3,520 

10,050.200* 
1,465,935 

66,295t 
1,534,747 

70,C76t 
1,502,340 

75,058t 
1,567,604 

(-       Cwt. 
Soai) \ 

(.Value  £ 

32,1)02 

36,228 

30,933 

409,437 

391,788 

470,721 

402,112 

426,904 

451,961 

S9,G2» 

33,073 

30,039 

438,177 

419,301 

517,331 

472,138 

416,710 

451,246 

Foreign  and  Colonial  inerchaudise: 

Chemicals,  unenume- 

"17,012 

12,010 

53,107 

309,329 

09,371 

535,078 

220,483 
102.333 
079,336 

149,078 
117,991 
r-47,819 

283,625 
131,377 
481,036 

(      Cwt. 

Cinchona  bark < 

(Value  £ 

12,528 
73,020 

10,522 
73.876 

7,021 
22,.39S 

80,014 
903,332 

112,410 
021,411 

r      Cwt. 

Cochineal < 

(Value  £ 

1  222 
8,331 

803 
5,520 

782 
4,701 

13,508 
137,1116 

13,120 
83,103 

11,232 
64,100 

12,141 
81,141 

11,301 
70,749 

8,113 
51,713 

(■      Tons 
Cutch  and  gambicr  .  < 

(Value  £ 

512 
11,973 

700 
17,413 

534 

15,088 

11,218 
274,899 

11,385 
319,424 

10,972 
292,420 

8,081 
200,101 

10,192 
233,145 

9,620 
251,818 

(       Cwt. 

Gum  Arabic .J 

(Value  £ 

0,450 
21,044 

2,492 
9,894 

3,707 
15,197 

41,551 
90,535 

51,411 
127.018 

39,230 
128,208 

51,838 
180,591 

4a,2S3 
174,080 

41,958 
168,012 

Indigo \ 

2,241 
46,&32 

2,187 
•18,710 

1,712 
35,300 

C(;,G17 
1,774,809 

07.330 
1,077,131 

70,708 
1,703,080 

71,104 
1,330.017 

53,959 
1,170,242 

63,0,35 
1,179,879 

(Value  £ 

Lac.  seed,  shell,  stick,  f       ^wt. 

7,204 
23,784 

4,779 
13,033 

4.850 
13,037 

01,737 
293,029 

72,.330 
301,782 

62,520 

238,239 

73,152 
210,900 

71,919 

207,758 

67,574 
179,379 

^    (Value£ 

(■      Cwt. 

Cocoa-nut  oil \ 

(Value  £ 

5,450 

.■i.OSO 

5,011 

7,4«5 

5,543 
8.410 

134,508 
205,033 

131,492 
3l;1,521 

108,530 
274,707 

113,171 
108.092 

98,450 
138,270 

84,712 
117,287 

Ohvcod .; 

(Value  £ 

8,332 

lis 

0,050 

197 
8,112 

3,057 
100,309 

■1,495 
201,350 

2,203 
100,309 

2.877 
132913 

2,510 
110,516 

2,769 
114,643 

Palm  oil \ 

31,129 
38,317 

56,03§ 
59,308 

29,399 
28,953 

428,139 
642,216 

330,1)38 
018,771 

301,027 
616.956 

388,385 
547.127 

489,081 
511,618 

617,169 
608,734 

i  Value  £ 

f      Gals. 

Petroleum  oil ' 

(Value  £ 

50,203 
],9!)2 

45,800 
2,260 

59,780 
2,700 

822,125 
37,965 

771,337 
38,923 

786,545 
3.\276 

1,078,719 
37,859 

575,092 
25,764 

472,000 
20,971 

288,870 
23,071 

289,311 
23,558 

171,053 
20,835 

3,031,781 
212,752 

3,074,789 
272,030 

3,936.881 

285,995 

3,661.663 

237,163 

4,956,020 
414,037 

4,685,678 
439,240 

(Value  £ 

(      Cwt. 
Nitmtc  of  potash  ,..i 

(Value  £ 

7,903 
0,197 

281 
2.32 

5.325 
4,010 

22.081 
25,588 

33,027 
.33.711 

29,801 
28,297 

38,223 
81,506 

24,575 
21,110 

32,830 
28,924 

'  OmIIous 


t  Tons 


-ChetnisI  and  Druggist. 
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iBontl)!))  ^Jatrnt  itist. 


I.— GEXEliAL   I'LANT,   APPAKATUS,   anu 
MACniXEKY. 

APPLICATIOXS. 
1887. 

17..'i7n.  J.  S.  SawTcy  anil  H.  Coleet,  London.  Apparatus  for 
sopanitiiij;  liquids  from  solid  mattors  suspended  therein.  Decem- 
ber 17. 

17,  BO.  31.  C.  Bannister,  Liverpool.  Pumps  for  gases  and  vapours. 
December  li>. 

17..'.7i;.  W.  Varrall,  London.    An  improved  filter.    December  21. 

17.iUt.  A.  L.  Chance,  BirminKliam.  Means  for  economising  fuel 
and  constmiing  smoke.    Deceuiber  22. 

17,tikS.  A.  I'ople,  London.  An  improved  composition  for  pre- 
venting and  removing  incrustation  in  boilers.    December  22. 

17.fl.W.  J.  Cooke.  Stockton-on-Tees.  Means  for  promoting  com- 
bustion and  economising  fuel.    December  2-3. 

17.712.  J.  S.  Sawi-e.v  and  H.  Coleet,  London.  Separating  liquids 
from  solid  matters  suspended  therein.    December  2t. 

17,7!'9.  1[.  Hutchinson,  London.  Apparatus  for  generating  gas. 
December  27. 

17,.S80.  K.  E.  II.  Xewlands  and  J.  B.  .\lliott.  Loudon.  Improve- 
ments in  means  for  elTecting  or  facilitating  the  separation  or 
deposit  of  solid  matter  from  water  or  other  liquids.    December  2'.i. 

17,898.  G.  F.  Redfern.— From  E.  Jolicard,  France.  Heat  gene- 
rating apparatus  for  use  as  a  blowpipe,  and  in  metallurgical 
•perations,  &c.    December  2;i. 

1S8^. 

109.  C.  D.  .\bel,  London.— From  F.  C.  Cilase;-,  Germany.  Regene- 
rative ga.s  fiirnaces  with  gas  producers.    Jaiuiarj-  3. 

211.  R. -Morris,  London.    Filters.    Januarys. 

213.  H.  T.  Tarjan,  London.  Vacuum  evaporating  and  distilling 
apparatus.    Com'plete  specification.    January  5. 

2.'>(i.  J.  C.  Sawer,  London.    High-pressure  tap.    January  G. 

■^15.  T.  I*.  Sims.  .Swansi'a.  Machine  for  making  scorifiers,  cupels, 
and  crucibles.    Jaimary  11. 

r(W.  AV.  A.  Nieholl.  Halifax.  Improvements  in  the  construction 
of  filters,  mainly  desiirned  for  the  filtmtion  of  water  for  manufac- 
turing purposes,  but  applicable  generally  to  the  liltralion  of  water 
in  fiuanlities.    January  11. 

R71.  A  Cro-ssley.  W.  Prodham,  P.  P.  Mosley.  and  \V.  H.  Ha.nies, 
London.  Apparatus  for  eltectiug  the  evaporation  of  ferrous 
sulphate  solution  and  other  solutions.    January  19. 


COMPLETE  SPECIFICATIOSS  ACCEPTED.' 

1S87. 

20IK1.  J.  A.  Drake.  Furnaces  applicable  to  steam  boilers,  gas 
retorts,  and  the  like.    Decemlwr  21. 

2717.  J.  Gray.  Centrifugal  machines  for  separating  fluids  of 
different  specific  gravity.    December  31. 

20S.-i.  G.  F.  ilarshall.    See  Class  XVI. 

.3015.  G.F.  Belling.    High-pressure  tap. 

3221.  H.E.  Xcwton.— From  E.  Theisen. 
Jaiuiary  7. 

3271.  J.  C.  Stitt,  Liverpool.  Generation  of  steam  and  economy  of 
fuel  employed  therefor.    January  It. 

3113.  E.  Wilson.    Imjjroved  disintegrator.    January  14. 

4719.  A.  SI.  Clarke.— From  P.  Oriolle,  fils.  Preventing  emission 
of  (lame  and  smoko  from  chimneys  worked  with  forced  dr.iught. 
December  31. 

5370.  J.  11.  Alsiug.  Construction  of  triturating  cylinders.  Dc- 
ceml)er  31. 

5:is2.  L.  A.  Enzinger.    Filter  presses.    Januar.v  7. 

15,575.  C.  T.  J.  Vautin.  Apparatus  for  separation  of  solutions  of 
metallic  salts  from  pulverized  material  mixnl  therewith.  Decem- 
ber 31. 


December  31. 
Condensing  apparatus. 


•  The  dates  given  are  the  dates  of  the  Official  Journals  in  which 
acceptances  of  ti;e  Complete  Specifications  are  advertised.  Com- 
plete Specifications  thus  advertised  as  accejited  are  open  to 
insiKjction  at  the  Patent  Office  immcdiatel.v,  and  to  opposition 
witliin  two  months  of  the  said  dates. 


II.-FUEL,  GAS,  AND  LIGHT. 


APPLICATIOSS. 

1S87. 

17,315.  L.  A."Brodc,  Gl.asgow.  An  improvement  in  the  manufac- 
ture of  bricks  or  blocks  from  coal  dross  or  waste,  to  enable  the 
same  to  be  used  as  fuel.    December  IG. 

17.tfll.  W.  I'helps  and  W.  Sirrell.  lyondon.  Improved  means  for 
securimr  incn'ascd  i-adi:it'on  and  rjirefaction  in  the  consumption  of 
Kasandair  for  boating,  cooking,  illuminating,  and  other  purposes. 
December  17. 

17,408.  B.  F.  Elderton,  London.  An  improved  construction  or 
arransement  of  reircuerative  and  earburetting  apparatus  fur  burn- 
ing coal  gas.    Deceuiber  17. 

17,558.  W.  H.  liennelt.- From  J.  Lamy,  Paris.  Improvements  in 
the  mixture  a'tcl  treatment  of  materials  for  enriching  coal  gas, 
and  in  removing  or  pi-eventnig  stoppages  in  ascension  pii>cs. 
Decemljer  21. 

17,G29.  W.  Kin'!  and  G.  K.  Jones,  jun..  London.  Improvements 
in  the  production  of  light  from  hydrocarbon  or  other  inllammahlc 
fluids.    December  22. 

17.076.  R.  S.  La\vrence,  London.  Improvements  in  carburettors 
or  apparatus  for  enriching  or  producing  gas.    December  23. 

17.RM.  W.  B.  Wicken.  London.  luipniveinents  in  or  connected 
with  incandescent  gas  lighting.    December  27. 

17,898.  G.  F.  Eedfern.— From  E.  Jolicard,  France.    See  Class  I. 

17.9.38.  E.  Rider  Cook  and  J.  W.  Ingham,  London.  Retorts  for 
use  in  making  charcoal  or  for  like  operations.    December  30. 

18S8. 

14.  M.  L.  Honnaij,  London.  Means  by  which  peat  or  turf  is 
turned  into  a  substance  which  can  be  acglomeratcd  when  sub- 
mitted to  desiccation,  and  which  can  agglomerate  every  substance 
known  t(>-da.v  as  combustible  if  mixed  with  those  substances,  and 
if  the  mixture  be  submitted  to  desiccation.    January  2. 

120.  G.  H.  Goodman,  London.  An  improved  preparation  of 
carbonaceous  fuel,  applicable  for  open  grates  and  general  heating 
purposes.    January  4. 

145.  H.  G.  R-idtord,  Londcn.  An  improved  manufacture  of  block 
fuel.    January  4. 

2S2.  J.  Enright,  London.  An  improved  method  of  gas-lighting, 
and  apparatus  therefor.    January  7. 

723.  J.  West,  London.  Improvements  in  machinery  or  apparatus 
fur  charging  and  drawing  gas  retorts.    January  17. 

737.  E.  Schoop.— From  M.  Joiiannique  and  Co.,  France.  A  new 
agglouierate<l  fuel.    January  17. 

78**.  H.  Tipping,  Grcpiiwich.  The  more  rapid  production  of 
oxygen  and  nitrogen  gases  from  atmospheric  air.    January  18. 

857.  E.  B.  Ellice-Clark  and  L.  Chapman,  London.  Improve- 
ments in  apparatus  fur  the  production  of  oxygen  and  nitrogen  gas^s 
from  atmos|)heric  air.    January  19. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1837. 

1479.  A.  G.  Meezc.  Sletliod  and  apparatus  for  manufacturing  gas 
from  fluid  hydrocarbons.    December  24. 

1351.  J.  Torkington,  J.  A.  Ewins,  and  C.  Torkington.  Jleans  for 
economising  gas  for  heating  and  lighting  purposes.    Januar.v  7. 

2092.  L.  *.  Brode.  Utilising  the  waste  or  dross  of  coal  in  the 
manufacture  of  briquettes  for  fuel.    January  14. 

4.381.  R.  Anton.  Manufacturing  briquettes  of  artificial  fuel  or 
other  material,  and  apiiaraius  therefor.    Jann3r.v  7. 

It\fi00.  \.  G.  Browning  and  31.  R.  Waddle.  3Ieans  of  securing 
the  lids  of  gas  retorts  and  other  similar  covers.    January  7. 


Ili.-DESTIUCTIVE    DISTILLATION,   TAPv 
PIIODUCT.S  Etc. 

APPLICATIOSS. 

1887. 

17,378.  J.  Jameson,  Newcastle-on-Tyne.  Improvements  in  ajipa- 
ratus  for  recovery  of  by-products  in  the  manufacture  of  hard  coke. 
December  17. 

1888. 

G07.  C.  Rave,  Liverpool.  Imiirovemeuts  in  or  relating  to  the 
treatment  of  the  acid  rcsiduums  (»r  tars  resulting  from  th'j  refining 
of  n-iucral  oils  by  concentrated  acids.    January  14. 


D  2 
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IV.— COLOUUING  MATTKHS  and   DYES. 
Ai'PUCArioy.'!. 

1SS7. 

IT.liv;.  K.  Worms,  London.  New  or  improved  dyes,  nnd  process 
f(.r  (III- iirmlui'ti.m  tlieiTof,     DiTcniliiT  l!i. 

17..'ill,  .1.  Y,  .lulinson,— Kroni  llio  F.irbeiifalirikeh  vormals  F. 
liavrr  .t  Co.,  (icrnliinv.  Iniproveineiits  in  lllo  nianuractnro  of 
iiiiiuliiii'  d.vo.s  for  printinK  on  ti'xtile  fiilirips.    Dcicnilicr  20. 

i:..'.,')!.  .1.  Frovl,  llnddiTslie'd,  nrnl  O.  K.  Sukliffe,  Mirficld. 
Iinproviments  ill  iiroducint'i'olouriiis:  matters,  and  in  dyeing  and 
printinK  textile  lilires  and  talirics,    IJeeeniber  il. 

VJj^.  O.  Inirav.— From  R.  Xietzki.  Switzerland.  Improvements 
in  the  prodiietioii  of  yellow  and  linnvn  colouring  matters  or  dye- 
Ntnffs.    UecemlHT  21. 

IT.'U.  O.  Ininiv.— From  tlie  Farliwerke  vonnals  Mcister,  liUcius, 
and  Briminn.  Germany.  .\n  improved  mannf-icture  of  colouring 
matters  for  d.veinp.    December  27. 

17,!«'..  L.  .v.  firotli.— From  C.  Collin  and  L.  Errani.  Paris.  Blnck 
liquid  pn-pared  from  aniline,  nitrolwn/.ine,  and  from  tlieir  deriva- 
tives, for  dyeins.  printiin:,  paintinir,  and  varnishing  on  all  Kinds  of 
materials.    Ileeeniiier  3(1. 

17,952.  C.  U.  .\bcl.— From  the  ,\ctienge.sellscliaft  fiir  Anilin 
Fabrikation,  Germany.  A  mannractnro  of  new  azo-dyestufts. 
December  30. 

ISSS. 

170.  C.  D.  Abel.— From  the  (inn  of  G.  C.  Zimmer,  Germanv. 
I'l-ocess  for  the  production  of  sulpho-acids  of  diphenylamine. 
January  4. 

r.7fi.  L.  I'aul.  London.  Vncess  for  the  production  of  disulpho- 
and  (iicnrbo-aeids  of  the  diamidoazo-bcnzidines.    January  16. 

(1S7  C.  1).  Abel.— From  the  .Vctieu  Gesellschaft  fur  Atiilintabrika- 
tion  Berlin.  Process  for  separating  the  so-called  (3  naphthyliimine- 
J-sulphonic  acid  from  the  so-i-;illed  p-naphtliyl.amme-p-sulphonic 
acid.    January  l(i. 

COMPLETE  SPECIFICATIOyS   ACCEPTED. 

1887. 

W.n.  H.  II.  Lake.— From  A.  Lconardt  &  Co.  JIanuracture  of 
colotiriup  matliM-s. 

15459.  S.  Fiinl.  :\Iaimfaeturc  of  yellow  colouviiis  matters  by  the 
reaction  of  tetrazodiphenyl  or  tetrazoditolyl  on  phenol  or  ortho- 
cresylol.    January  H. 


v.— TEXTILES,  COTTOX,   WOOL,   SILK,  Etc. 

APPLICATION. 

1887. 
17.337.  C.  J.  Cox,  London,     kn  improved  method  of  applying 
stilTcninsr  substance  (dress)  or  dye,  colour  to  lace  gauzes  and  other 
fabrics.    December  1«. 

COMPLETE  SPECIPICATIOXS   ACCEPTED. 

1887, 

,'W8n.  11.  K.  Ludbrook.  JIaehiue  for  drcssinj;  and  cleaning 
piassava  and  other  ve^-etabli!  lilires.    January  1 1. 

371.5.  J.  I/mgniorc  and  W.  Ii.  Watson.  Treatment  of  exogenous 
librolis  iilaiits.  Ilax,  julcrhea,  &c.    January  11. 

1.5,17<.  C.  Koljcson.  Apparatus  fur  cleansing  or  scouring  wool. 
Deeeinbrr  2t. 

ln,:ifi«.  1).  5Ia«on.— From  A.  Scblamm  and  F.  il  Brassard.  Im- 
provements in  treating  wool.    January  21. 


COMPLETE   SPECIFICATIONS   ACCEPTED. 

1SS7. 

23il.  A.  J.  Boiilt.— From  II.  K.  de  Pawlowski.  Process  and 
apparatus  for  blo*ehing  vegetable  and  animal  matter  and  scouring 
wool.    T'ccem  her  28. 

3389.  F.  Towlson  and  E.  Weldon.  I),veing  and  printing  aniline 
blacks.    January  7. 

SSiil.  A.  Uireh.  Rollers  for  d.veing,  washing,  soaping,  bleacl'.inp, 
and  olherM  ise  treating  fabrics.    January  1-1. 

7550.  E.  B.  Petrie  and  R.  Wild.  Cleans  iiud  method  for  wa.sliiiig. 
scouring,  boiling,  and  bleaching  fibres  and  textiles,  and  stripping 
fibres  from  bides  and  skins.    December  21. 

ll.iiftl.  F.  Muuier  and  X.  Salvaire.  Process  for  colouring  or 
staining  wool.    December  2S. 

l.i,t;i-2.  J.  (Jriiiihut.    D.veing.    January  14. 

17,10(i,  J.  firuuhut.  Process  and  means  for  dyeing  cotton,  ic.  in 
aniline  black.    January  H. 


VI.— DYEING,  CALICO   PHINTING,  PAPER 
STAINING,  AM)   BLEACHING. 

APPLIClTIOyS. 

1887. 

17,,'..'.l.  J.  Frost  and  G.  E.  Suteliffe.    Sec  Class  IV. 

17,.W,.  C.  D.  AIh'I.— From  Jlessrs.  R.  Koepp  &  Co.,  Germany. 
Improvi.'inents  in  the  use  of  chromium  compounds  in  dyeing  and 
pnnting.     December  21. 

17,878.  W.  P.  Thompson. —  From  W.  Hampe,  jun.,  Helmstedt. 
Iniproveinenis  in  apparatus  for  mordanting,  dyeing,  and  steeping 
fibrous  or  textile  fabrics.    December  29. 

17.921.  II.  Fincb.  JIarple.  A  new  reagent  for  use  in  bleaching, 
and  for  other  purposi-s.    Decemlier  30. 

1888. 
in2.  1 1.  II.  Like.— From  r.Wcldon.l'nited  States,   Improvements 
in  ajiparatns  for  dyi'ing  textile  and  other  m.aterials.    Complete 
sriccilicatiun.    January  in. 


VII.— ACIDS,   ALKALIS,   .\xi)    SALTS. 


APPLICATIONS. 


1887. 

17.347.  E.  Jleyer.  London.  Im;)rovements  in  or  relating  to  the 
production  of  ammonia  and  oxalic  «cid.  and  alkaline  salts  from  the 
residue  of  molasses,  witluiiit  carbonisation.    Dei-ember  Iii. 

17.412.  II.  II.  Lake.— From  C.  Netlo.  Germany.  Iinpruvements 
in  the  manufacture  of  sodium  and  potassium,  and  in  apparatus 
therefor.    December  17. 

17,530.  W.  Atkinson  and  G.  A.  J.  Schott.  Bradford.  Improvements 
in  apparatus  used  for  holding,  passing,  or  otherwise  coming  in 
contact  with  acids  and  other  corrosive  lluids,    December  21. 

17,612.  F.  L.  Teed,  We.stminster,  Improvements  in  the  imrification 
of  sulphuric  acid.    December  22. 

17.057.  W.  W.  Staveley,  Liverpool.  Improvements  in  the  manu- 
facture of  alkaline  carbonates.    December  23. 

17,772.  J.  Plumnier,  .inn.,  Edinburgh.  Process  to  obtain  hydro- 
chloric acid  from  calcium  cliloride.    December  27. 

17.908.  M.  D'.Vndria,  Liverpool.  Improvements  in  seiiarating 
arsenic  from  liydrocliloric  acid.    Deceuiber  30. 

17.909.  M.  D'Ar.dria.    See  Class  S. 

17,909.  E.  Ilcrmite,  E.  J.  Pat^-rson,  and  C.  F.  Cooper,  London. 
The  manufacture  of  bleaching  and  disinfecting  liquor.  December  31. 

17.970.  E.  W.  Paruell  and  J.  Simpson,  Liverpool.  Improvements 
in  the  treatment  of  sulphide  of  ammonium  solutions  with  carbonic 
acid  gas  for  the  purpose  of  obt-iining  carbonate  of  ammonia  and 
strong  sulphuretted  hydrogen.    December  31. 

188.8. 

-13.  .1.  Pfeiffer,  London.  Process  .and  apparatus  for  the  manufacture 
of  dry  calcium  hydroxide.    Complete  speeificatiou.    J.-inuary  2. 

119.  R.  William^,  Manchester.  Improvements  in  the  manufacture 
of  c.vanides.    J.inuary  4. 

1.50.  W.  P.  Thompson,  Liverpool.  Iinprovemcuts  in  or  relating 
to  the  uiaiiufaetni-e  of  supcr-liKited  steam,  and  in  utilising  the 
same  for  obtaining  i-arboiiie  acid,  evaporating  brine,  or  bcJitiugor 
evaporating  other  solutions, and  in  api)aratus  Iherefor.    January  4. 

173.  E.  Solvay.  London.  Iinproveincnts  in  the  manufacture  of 
sodium  bicarbonate,  and  in  apparatus  therefor.    January  4. 

305.  J.  R.  Wylde,  M.  J.  Hammill,  and  H.  Auer,  Liverpool.  Ira- 
provcmeiits  ill  or  appertaining  to  the  sepanition  of  <  hlorate  of 
potash  (and  il  desirable  the  chloride  of  calcium  or  nuMtnesium  or 
other  similar  salt  in  the  mother-liquor)  from  solutions  thereof. 
January  7. 

700.  C.  F.  Clans,  Humbles.  .\n  improved  process  for  the  treat- 
ment of  Rcdonda  and  similar  jiliosphates  of  alumina.    January  17. 

728.  H.  Grimshaw,  Manchester,  Improvements  in  and  relating 
to  the  recovery  of  sulphur  from  black-ash  waste  and  from  similar 
products,  and'the  utilisation  of  the  residue.    January  17. 

COMPLETE  SPECIFICATIONS   ACCEPTED. 

1SS7. 

31+1.  11.  L.  Pattinson,  jun.  Manufacture  of  bydmtesof  barium 
and  strontium.    January  7. 

3.301.  T.  Lockerbie.  Pipes  for  coniliictiiig  and  raising  liquids,such 
as  alkalis,  lu-ids,  beer,  pat-ainn,  &c.    January  21. 

5109.  J.  IlaulT.  Producing  basic  sulplio-cyanides  of  aluminium, 
iron,  and  chniuiinm  for  d.veing  and  printing.    January  It. 

in,3i<i.  J.  F.  Peasgood.    Slanufacture  of  vinegar.    December  21. 

1S.-29.5.  A.  Feldinann.  IVoiluclion  of  the  lluorides  of  magnesium, 
strontium,  and  barium.    December  24. 
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VIII.— GLASS,   POTTERY,  and   EARTHENWARE. 
APPLTCATIOXS. 

1SS7. 

17^'>o.  J.  Aniistroiiir,  Bimiiiiehaiii.  Blow  in-.;  and  moulding  glass, 
and  apparatus  and  appliances  therefor.    Dei-emlwr  20, 

Vfiotu  0.  A.  ilarsden.  Liverpool.  Iraproved  decorative  tiles  or 
otlier  ceramic  ware,  and  process  for  manufacturini;  the  sauie. 
l>cceinl>or  '13. 

17.7fii.  E.  Leak,  London.  Improved  apparatus  for  supporting 
imlten- ware  in  kilns  or  ovens.  Coniplfle  Ri>ecilicalion.  Decem- 
ber 2  K 

n.SJfi.  M.  E.  Norris.  London.  Improved  prepared  plass  in  imi- 
tation of  eilt.  silvere<l.  frosted  or  irromid  slass.  for  decorative  or 
advcrlisins  pur[>as.'s.  and  for  aMixine  to  prepared  irlass.  hand- 
paintin.ex  photui:raphs,  &c.,  and  niakitig  them  transparent  or 
opaque,  and  covcrimc  them  in  imitation  of  ?ilt,  silvered,  frosted, 
or  ETouiid  class,  for  decorative  or  advertisins  pur|>oscs.  Decem- 
ber ifl. 

17.350.  F.  Wriphtand  M.  "W'.  W.  Mackie,  London.  Improvements 
in  .ipparatus  f«'r  workins  heated  Klass.    DecemlKrr  30. 

17.i»5U  F.  Wrieht  and  51.  W.  \Y,  Mackie,  London.  Improvements 
in  apparatus  for  working  lie;ited  fflass.    Deccmi>er  3"). 

17.1t67.  B.  Gregory,  Carlton.  The  minufacture  of  blue  bricks, 
tiles,  a:ul  fire-bricks.    Deccm1)er  3L 

1SS3. 

28-k  M.  J.  Adams.  York.    Improvements  in  floor  tilns.   Jaiuiary  7. 

3*i.  E.  H.  Pearceaud  K.  Besson,  Birminscham.  Improvements 
in  the  methods  of  holdinyr  plale  or  sliept  ^lass  while  rouKhinsr. 
smoothing,  or  potishimr.    January  10. 

482.  T.  Grimbleby,  Barrow  Haven.  An  improved  roofing  tile, 
called  "  A  stop  drift  and  grab  roof  tile."    January  12. 

^^.  A.  Jones,  London.  An  improved  method  of  oniamentins 
vitreous  surfaces.    Januarj- 14. 

636.  VT.  S.  Simpson.  London.  An  arransement  of  mo\"able 
crucible  for  conveying  molten  glass  to  moulds  for  making  class 
Iwttlcs.    January  1*. 

6(JD.  W.  Idc  and  J.  Love.  London.  Improvements  iu  machinery 
for  rolling,  mouldins.  bevelling,  and  figuring  glass.     January  16. 

671*.  J.  Haley,  London.  Improvement  in  the  manufacture  of 
glass  tiles  and  other  glass  articles.    January  16. 

COMPLETE  SPEClFICATlOyS   ACCEPTED. 

1S87. 

120.  \V.  H.  TurntT.  Printing  on  or  decorating  earthenware, 
china,  &c.,  and  preparation  of  materials  therefor.    December  21. 

2f>20.  D.  Rylands  and  R.  Potter.  Rescnerative  gas  furnaces 
sriccially  applicable  to  the  manufacture  of  glass.    January  21. 

351fi.  A.  D.  Brogan  and  A.  M.  Malloch.  Method  of  producing 
rippled,  chequered,  and  other  i»attenis  on  rolled  plate  and  sheet 
glass,  and  apparatus  therefor.    Jaiiuarj- 14. 

4  W5.  A.  M.Clark.— From  C.  J.  Bninetti.  Process  for  ornamenting 
articles  of  glass,  porcelain,  and  other  ceramic  or  viirifiablc  materials. 
January  7. 

l-V^'^S.  H.  Gross.  Treatment  of  bricks,  tiles,  Ac,  while  burning, 
and  apparatus  therefor.    December  2S. 


3.56S.  G.  G.  Girlin?.    Manufacture  of  artiricial  stone.    January  7. 
7381.  J.  Dudley  and  J.  Hamilton.    Concrete  and    artificial  stone 
mantle-pieces.    January*  II. 

17,-183.  A.  J.  Boult.— Prom  A.  L.  Barber.    Concrete  pavcmenls. 
January  21 . 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,   AND  CEMENTS. 

APPLWATIOXS. 

1887. 

17.4«3.  A.  J.  Boult.— From  A.  L.  Barl>er»  United  States.  Im- 
provements in  concrete  pavements.  Complete  specification.  Decem- 
ber 20. 

n,**!*.  P.  L.  Quarante  and  V.  d'Escalonne,  London.  An  im- 
T<roved  process  for  preserving  wood  and  other  vegetable  matters. 
December  27. 

IS-SS. 

417.  J.  n.  D^rby,  London.  Improvements  in  burning  lime, 
cement,  iron  ore,  and  analogous  materials.    January  10. 

t>;7.  31.  Mackay,  London.  An  improved  composition  for  fusible 
cements.    January'  IG. 

COMPLETE  SPECIFICATIOXS  ACCEPTED. 

1SS7. 

315.  G.  G.  3L  Ilardingham.— From  P.  G.  Grouvcllc.  Manufacture 
of  "iron  cement."    January  H. 

2482.  \y.  Tuffco.  Slanufacture  of  Portland  cement,  and  apparatus 
therefor,  apphcable  for  making  bricks,  &c.,  and  for  burning  lime. 
December  21. 


X.— METALLURGY,    .MINING,    Etc 
APPLTCATIOXS. 

1SS7. 

17.316.  H.  Aitken,  Glasgow.  Improvements  in  treating  ores  con- 
taining gold  and  other  metals.    December  16. 

17,.356.  A.  E.  B.arthel  and  J.  C.  J.  Moller.  Proce'is  for  providing 
metallic  objects  ^vith  a  coaling  of  molten  tin.  Complete  specification. 
Dt-cemlrer  17. 

I7.4S3.  M.  Scott,  London.  Improvements  iii  casting  ingots  or 
other  masses  <  f  metal,  and  apparatus  for  that  purpose.  Decem- 
ber l*). 

17,tiU.  J.  H.  Pollok,  Glasgow.  Improvements  iu  the  wet  method 
I  of  extracting  gold  from  crushed  ores  or  other  finely  divided 
;    auriferous  material.    December  2>). 

i       17,49.";.  J.   H,  Pollok.    Improvements  in  the  wet  method  of  ex- 
I    trading  guld  fi-om  crushed  ores  or  other  finely  divided  auriferous 
material.    December  20. 

17,K2.  H.  H.  Lake. — Fr>m  C,  Netto.  Improvements  in  the 
manufacture  of  aluminium,  and  apparatus  therefor.    December  20. 

17,548.  31.  Settle.  Manchester.    Improvements  in  magneto-electric 
machines  employed  for  firingeiplosive  charges  for  mining  and  other 
I    purposes.    Dec**raV3er  21. 

17,574.  S.  Freeman,  London.  Improvements  in  means  orapparatns 
to  be  employed  iu  or  connected  with  the  coating  of  plates  with  tin 
or  teme  metal  or  the  like.    Deceml»er  21. 

17,580,  R.  31.  Lloyd.  London.  Improvements  in  apparatus  for 
coating  metal  plateswith  tin  or  other  metal.    December  21. 

17,65S.  J.  Radcliffe,  3!!anchcster.  An  improvemeut  in  miners* 
safety  lamps.    December  2:$. 

17,75*.  J.  "WestgartU  and  \v'.  Chamock,  London.  Improvements 
in  or  connected  with  the  coating  of  metais  with  other  metals  or 
alloys.    December  24. 

17,770.  J,  Lysaght,  London.  Improvements  in  apparatus  for  coat- 
ing metal  plates.^  December  24. 

17,80P.  F.  Rigaud.  Improvements  iu  fvruaces  for  smelting  zinc 
and  other  ores.    December  27. 

17.900.  M.  D'Andria.  Liverpool.  Improvements  in  treating l-quid 
acid  residues  from  galvanising  works  to  obtain  products  therefrom. 
December  :M). 

17,966.  O.  Y.  Rhodes,  Halifax.    See  Class  XL 

IS^S. 

19.  C.  M.  Pielsticker.— From  J.  S.  Williamson.  United  States.  An 
improved  method  for  the  production  of  compound  steel  plates  and 
other  steel  articles.    Januarj-  2. 

3C.  K.  R.  Gnbbins,  London.  Improvements  in  the  manufacture 
of  ttar  iron.    January  2. 

ISI.  H.  Kenyoii,  Cl:«yton,  Manchostt^r.  Improvements  in  treatinc 
iron  ^atuni^e^l  with  sulphur,  ammonia,  ryanogen,  and  other  matters 
lOntainiiig  sulphur  and  nitrogen.    January  5. 

191.  J.  y\.  Bennett,  Gl.isgow.  Improvements  in  smelting  and 
refining  furnaces.    Jannarj-  5. 

377.  J.  Park,  Glasgow.  Improvements  in  obtaining  chromium. 
January  lo. 

401.  H.  A.  Harvey,  London.  Improvements  in  the  treatment  of 
low  steel.    Complete  specification.    January  10. 

418.  J.  H.  Dnrby,  London.    Improvements  in  the  manufacture  of 
steel  or  iron.    January  10. 
-121.  H.  R.  Lewis  and  C.  B.  Phillips,  London.    Improvements 
j   relating  to  the  extraction  of  metals  (rom  refractory,  complex,  or 
I   other  ores.    January  10. 

542.  F.  J.  Shand,  Glasgow.  Impn:vcments  in  the  manufacture  of 
■  safety  fuse  for  blasting  and  analogous  operations.  Complete 
I   specification.    J.onuary  13. 

'       587.  W.  Becker.  London.    Improvements  iu  or  pertaining  to  the 
j    castingof  metal  ingots.    January  13, 

rw2.  F.  Herbert,  J.  E. -lordan,  and  C.  G.  Jordan,  Newport.    Im- 
provement in  the  manufacture  of  cast  iron,  steel,  and  other  spigot 
I   and  flange  pipes.    January  10. 


COMPLETE  SPECIFICATIOXS   ACCEPTED. 

ISSC. 

12,295.  G.  J.  Atkins.  Cleans  and  apjiaratns  for  separation  of  gold 
and  cither  melaU  from  their  ores.    Decemlter  3S. 

13,590.  J.  Macnab.    Safety  lamp  for  mines.    December  21. 

16.683-  S.  Adams.  Universal  mill  for  rolling  iron  and  steel  plates 
bars,  and  the  like.    Deceml)er  31. 
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1887. 

2ff>7.  E.  Patterson  and  ■«■.  H.  Strypc.  Miners'  safety  lamps. 
I>i'Cein>vr  2t. 

2M1.  n.  Ganlner.— From  R.  J.  Hciulerson.  Special  metliod  of 
inaiiufacturiiii!  mi-tal  from  iron  ores,  and  apparatus  therefor. 
Ucceml'er  21. 

2990.  L.  .v.  Erode.  IVeparinE  briqnettcs  of  ironstone  waste  or 
dust  (or  smelting.    Decemlicr  2S. 

SiOi.  S.  Alley  and  J.  .\.  JIacLellan.  Apparatus  for  raakinp 
moulds  (or  castinjr.    January  7. 

HSiO.  J.  H.  Wiekstcod.  AiTanpement  of  shearing  machines  for 
cuttinjc  hot  blooms  or  co|i«red  inents.    Dcccmlier  28. 

3362.  J.  \V.  Swan.  Apparatus  for  the  detection  of  explosive  pises 
in  mines.    January  7- 

MCO.  F.  1?.  Schweizer  and  C.  F.  Jliihlmann.  Casting  metals  and 
alloys.    IX>ccmbcr  31. 

3070.  F.  H.  Lloyd  and  U.  White.  Manufacture  ot  cast  steel,  and 
apparatus  therefor.    J.anuary  7. 

15,2i7.  W.  B.  Middleton.  Improved  method  of  welding  steel. 
December  21 . 

15.574.  C.  T.  J.  Vautin.  Apparatus  for  eitraetion  of  enld  from 
crushed  or  other  finely  divided  auriferous  material.    December  21. 

16,069.  M.  Bailey  and  J.  Warner.    Sec  Class  XI. 

2134.  A.  Schansehioff.  Miners' safetylamps.andgalvanlcbattcries 
sj)ecially  therefor.    January  IV 

■14X16.  D.  McCorkindale.  Preparing  malleable  iron  for  making 
tubes,  iic.    January  21. 

9313.  .\.  Mann.  Jlanufacture  of  alloys  of  aluminium  with  other 
metals.    Januan.*  14. 

11,142.  H.  H.  Lake.— From  B.  Atha.  Casting  metal  ingots  or  bars, 
and  apixaralus  therefor.    January  21. 

1IV497.  B.  U.  Thwaite  and  J.  Xoble.  Manufacture  of  steel  and 
plant  therefor.    January  21. 

16,745.  J.  Xoble  and  B.  H.  Thwaite.  Ingot  and  crucible  heating 
arrangement.    January  21. 


1887. 

663.  H.  H.  Leigh.— From  J.  L.  Clerc.  Improved  dynamo-electric 
machines.    January  21. 

702.  S.  Z. dcFerraiiti.    Dynamo-cIectrical  machines.    January  21. 

1054.  W.  Kingsland.  Closing  or  sealing  secondary  liattery  cells. 
January  7. 

2390.  H.  Liepmaini.  Electrolytieal  treatment  of  ores  for  faciUtji- 
ting  the  estractiou  anil  ricovery  therefrom  of  gold,  silver,  and 
copper,  and  apparatus  therc-for.    Jan\iary  21. 

3197.  Sir  D.  L.  Salomons,  Bart  .  T.  Parker,  and  1".  B.  Elwcll. 
Separatine  the  plates  in  secondary  batteries.    January  7. 

972."i.  W.  P.  Thompson.— From  G.  Westinghousc,  jun.  Dynamo- 
electric  machines.    Jatuisry  14. 

11,448.  J.  S.  .Sellon.    Secondary  batteries.    January  7. 

11,923.  C.  L.  R.  E.  Mences.  Manufacture  of  plates  or  electrodes 
for  primary  or  secondary  batteries,  and  apparatiw  therefor. 
January  21. 

15,588.  J.  Y.  Johnson.— From  W.  C.  R.'chnienski.  Dynamo- 
electric  mnchine.s.    January  14. 

16,120.  E.  Tyer     Voltaic  batteries.    December  24. 

16,669.  51.  Biiiley  and  J.  Warner.  Secondary  tattery  combined 
with  a  miners'  safety-lamp.    Jan.  7. 

17,157.  H.  II,  Lake.— From  J.  O.  Whitten.  Galvanic  batteries. 
January  '21. 


XI.— ELECTKO-CHEMISTKY  axu  ELECTKO- 
METALLITIGY. 

APPLICATIOXS. 

I'W. 

17,599.  R.  E.  B.  Ci-ouipton  and  J.  Swinburne,  Chelmsford.  Im- 
provements in  dynamo-electric  machines.    December  22. 

17.631.  J.  C.  Lemmens,  London.  Imi)rovements  in  electric 
batteries.    Decern  bor  22. 

17.837.  P.  M.  Justice— From  E.  G.  .\cheson,  United  States. 
Improved  means  of  generating  electricity  from  heat.  Complete 
S|»ecitication.    IXi-emlter  28. 

17,9").  C.  GassniT.  jnr:.,  London.  Improvements  in  or  relating  to 
the  maiuifacture  of  galvanic  dry  elements.    December  29. 

17,961!.  O.  Y.  Rhodes.  Halifax.  Improvements  in  electric  liatteries 
and  in  the  ap^>licatiou  thereof  to  the  lighting  of  miners'  safety 
lamps.    Decemoer  31. 

17.926.  W.  E.  Haync,  London.  Safety  fuses  for  electrical  circuits. 
December  30. 

1888. 

.39.  E.  Tyer,  Londuii.  An  improvement  in  voltaic  batteries. 
January  2. 

41.  E.  Tyer.    .\n  impi-ovement  in  voltaic  bjitteries.    January  2. 

100.  H.  H.  Ijike.— From  W.  Humans,  United  States.  Improve- 
ments in  and  relating  to  appai-atus  for  generating  electricity. 
Complete  Specification.    January  3. 

208.  ().  C.  D.  Ross,  Loudon.  Improvements  in  the  utilization  of 
waste  products  from  electrical  batteries.    January  3. 

225.  H.  Abbott  and  J.  Douglas.  Ix>ndon.  An  improved  portable 
electric  Uutery  for  miners'  and  other  lamps.    January  6. 

*293.  T.  Parker,  Maueht-^tcr.  I  mprovemen  ts  in  alternat  ing  current 
dynamo-electric  machines.    January  7. 

3W>.  E.  H.  31.  .\ndreoli,  London.  Electrical  production  of 
halogens  and  their  eon)|iounds  and  utilization  thereof.    January  10. 

472.  W.  Webster,  jun.,  London.  Improvements  in  apparatus 
for  treating  sewage  and  other  impure  liquids  by  electrolysis. 
January  1 1 . 

531.  H.  Edmunds,  London.  Improvements  in  and  means  or 
ap|»ratus  for  and  ponnwtcd  with  the  veneration,  distrihuiion, 
measurement,  and  control  of  electricity.    January  12. 


COMPLETE  SPECIFICATIOXS   ACCEPTED. 

1888. 

ICiiOl.  R.  P.  Sellon,  W.  M.  Mordey,  and  C.  E.  Webber,    Self- 
resulsting  dynamo-clectrie  venerators.    December  21. 


Xir.— FATS,   OIV6,  ASD  SOAP  MANUFACTURE. 

APPLICATIOXS. 

1887. 

17,5!'3.  J.  Taylor.  Leilh.  An  improved  method  of  extracting  oil 
from  the  oil-yielding  i>arts  of  fish.    December  '22. 

17,982.  J.  W.  C.  Doyne,  Gorey,  Wexford.  Doyne's  patent  water- 
proof grease.    December  31. 

COMPLETE  SPECIFICATIOXS  ACCEPTED. 

1SS6. 
10,979.  A.  W.  MacUwaine.     Apparatus   for   extracting  oils   by 
volatile  solvents.    December  28. 

1887. 

10.33.  S.  S.  Sugden.  Treatment  of  fatty  and  oily  matters  for  the 
production  of  glycerine,  lead  compounds,  and  soap.    December  24. 

1057.  R.  Hunt  and  E.  S.  Wilson.  Treatment  of  entton-secd  to 
obtain  oil  feeding  cake  and  resin-like  matter.    December  28. 

3110.  .i.  Smith.  Process  for  deodorizing  cocoanut  oil.  Decem- 
ber 24. 

3017.  .\.  F.  Craig.  \.  Neilson,  and  J.  Snodgrass.  .\pparatns  for 
separating  mineral  or  other  oils  from  oils  or  substances  of  dilTereut 
specific  gravities.    January  7. 


XIII.— PAINTS.  PIGJrENTS,  VARNISHES,  axu 
RESINS. 

APPLICATIOXS. 

1887. 

17,470.  W.  S.  Somers,  Liverpool.  An  improved  preparation  for 
use  in  paints  and  varnishes  ami  as  a  gum  solvent.    December  20. 

17,516.  J.  31.  Bennett  and  J.  Telfer,  Gliusgow.  Improvements  in 
the  manufacture  of  white  lead.    December  21. 

17,7.32.  H.  M.  Steinth.ll.  London.  The  manufacture  of  a  novel 
elastic  substance.     December  24. 

17.92.'>.  L.  .V.  Groth.— From  C.  Collin  and  L.  Errani,  Paris.  Sec 
Class  IV. 

17.958.  W.  F.  Hamdall,  Liverpool.  Improvements  in  paints 
applicable  for  painting  iron  or  steel  work,  anfl  the  insides  and 
outsides  of  Iwilers  and  othor  structure"".    December  SO. 

174<72.  S.  E.  Statham,  JIanchester.  The  improvement  of  the 
vulcanization  of  objects  made  of  pure  india-rubber  sheet  without  any 
admixture  of  sulphur.    Dcceml)er  31. 

COilPLETE  SPECIFICATIOXS   ACCEPTED. 

1837. 

2201.  R.  E.  Donovan  and  J.  McKenny.  Utilisation  of  a  natural 
I  product  in  the  mannfaeture  of  blackinir,  Japan  black  paint  and 
outsiiles  varnish.  \c.    Dre'':.il>er  21. 

261it.  .V.  31.  Clark.— From  3!.  P.  E.  Gerard.  \  new  composition, 
capable  of  being  formed  into  threads,  films,  sheets,  Ac,  or  used  as  a 
varnish.    Decemlicr  21. 

2605.  A.  SI.CIark.-FromM.  P,  E.  Gerard.  Mauufacturing  textile 
threads  from  visoous  or  pasty  matters.    December  24. 
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XIV.— TANNING,   LEATllEl!,  GLUE,   ,\nd   SIZE. 

APPLICATIOXS. 

1SS7.  j 

17.307.  J.  Taylor,  Rochdale.     Gristle  tiiniiea  raw  liiilc.    Decern-  1 

bcr  10.  , 

1S8S. 
4<K).  E.J.  T.  Dipbv,  Ldiulon.    Improveil  means  ami  process  for 
manufacturing  a  suVistitute  fur  leather.    January  11. 

COMPLETE  SPECIPICATIOX   ACCEPTED. 

1SS7. 
3S00.  II.  Golding.   Improvements  in  treating  leather.  January  21. 


XVIII.— CHEMISTRY   OF   FO0n.-<,   SAXITAKY 
CUEMISTRY,  AND   DISINFECTANTS. 

APPLICATIOXS. 


XV.— AGRICULTURE,  MANURES,  Etc. 

COMPLETE  SPECIFIC. ITIOXS   ACCEPTED. 

1SS7. 

2459.  A.  Campbell.  A  method  of  trcatinsr  and  mixing  or 
conipoundinjr  phospUatic  compounds  tor  artilieial  manures. 
December  21. 

3-iP3.  T.  Mcilurray.    See  Class  XVIII.— C. 


XVI.— SUGARS,  STARCHES,  GUMS,  Etc. 

APPLICATIO.yS. 

1SS7. 

17,096.  J.  W.  Bailey  and  J.  A.  R.  Greaves.  London.  The  produc- 
tion of  a  new  or  improved  saccharum  for  the  use  of  brewers, 
distiders,  and  vinepar  makers.    December  23. 

17,793.  \V.  P.  Tliompson.— From  J.  H.  Man,  United  States.  Im- 
provel.lents  in  apparatus  for  extractiuR  the  juice  from  cane,  sorKlium, 
and  other  like  substances.    Complete  specificp.tion.    December  27. 

1S.025.  G.  Adant,  London,  Improvements  in  the  method  of,  and 
apparatus  for,  grinding  and  aerating  sugar,  grain,  and  the  like. 
December  31. 

1SS.S, 

213.  \i.  H,  Stead,  Liverpool,  Improved  ftums.  and  improvomeuts 
in  the  manufacture  or  purification  of  gums,    January  (i. 

COMPLETE   SPECIFICATIOXS   ACCEPTED. 

1SS7. 

2297.  A.  Brin  and  L.  O.  Brin.  Treatiue  saccharine  and  sac- 
chcriferons  matters  for  decolouring,  purifying,  or  refining  them. 
January  It. 

229S.  A.  Brin  and  L.  Q.  lirin.  Treating  saccharine  and  sac- 
cheriferous  matters  for  decolouring,  puriljing,  or  refining  them. 
January  1-1, 

2983.  G.  F.  JIarshall,  JIanufaiture  of  an  improved  carbon  for 
filtering  and  decolorizing  purposes,    December  2S. 


A.— ClIE.MISTRY  OF  FOOIKS. 

1S87. 

17,313.  J,  M,  Powden,  London.  Enriching  and  preserving  milk. 
December  IC. 

17,310,  A,  J.  Boult.— From  I,  B  ,Lelimaini,  Switzerland.  Improve- 
ments in  or  relating  to  the  preservation  of  animal  and  vegetable 
substances.    Decemljer  16. 

17,6.3.3.  O.  Kruegcr,  London.  Improvements  in  and  relating  to 
compounds  of  chocolate,  coHec,  and  tea,  and  other  sul)stiincis  for 
the  preparation  of  leverages.  Complete  specification.  Deccmberii. 

17,74(i.  J.  B.  Guerin.  London.  Improvements  in  the  method  and 
apparatus  for  preserving  milk  by  cjngclation.    December  21. 

17,730.  B.  Rigwcrt,  London.  A  substitute  for  coffee.  December  2 1. 

17,756.  W.L.Williams  and  S,  I'uplett,  London.  Improvements 
in  the  mode  of  applying  mechanical  refrigeration  for  the  preserva- 
tion of  alimentary  and  other  substances,  and  in  apparatus  or 
means  employed  therein.    December  24. 

18.S8. 

431.  A.  W.  Shaw,  Lnuerick.    Chilling,  curing,  or  preserving  car- 
cases of  Iiogs,  and  other  goods  of  a  perishable  nature,  by  nieans  of 
j   an  improved  system  of  refrigeration.    January  11. 

B.— SaXIIAEY  ClIEMISTKY. 

1SS7. 

1       17,3.S1.  C.  H.  Uoeckner  and  K.  L.  Bocckuer,  Tynemouth.    The 
t   utilisation  of  certain  waste  li([uids  or  bye-products.    December  17. 
17,630.  J,  B.  .Vlliott.  London,    Improvements  in  or  pertaining  to 
the  disposal  of  refiLse  of  towns  and  the  like  by  burning,  utilising 
I   heat  venerated  therefrom,  and  ajiparatus  therefor.    Decemlx'r  22. 
I 

18SS. 

177.  B.  D.  Hcalcy  and  B.  H.   Thwaite,  Bamber  Bridge.     The 
j   application    of  gaseous  fuel   for   treating  towns'   refuse  and   the 
I   fumes  therefrom,  and  apparatus  therefor.    Complete  specification. 
January  5, 
472,  W.  Webster,  jun.    See  Class  XI. 

330.  J.  Arnold,  Loudon.  An  improved  apparatus  for  use  in 
disinfecting  sewer  gases  and  deodorising  sewage.    January  12. 

I  C— Disinfectants. 

1857. 
!       17,969.  E.    Hermite,    E.  J.   Paterson,   aiul    C.  F.  Cooper.      Sec 
I   Class  VII. 

18SS. 

I      S14.  F.  A.  Ducat,  Birmingham.    An  improved  manufacture  of  a 
discolouring  and  disodorising  product.    January  7. 


COMPLETE   SPECIFICATIOXS   ACCEPTED. 


\ 


XVII.— BREWING,   WINES,  SPIRITS,   Etc. 

APPLICATIOXS. 

1SS7. 

17,696.  J.  W,  Bailey  and  J.  A.  E.  Greaves.    See  Class  XVI. 

17.946.  A.  J.  Walker,  London.  A  new  or  improved  apparatus  for 
oxidising  or  aerating  yeast  or  other  solutions  used  in  brewing. 
December  30, 

18.022.  L.  Briant  andG.  A.  Clowes,  London.  A  new  and  improved 
.yeast  food  for  the  use  of  Iirewers,  distillers,  vinegar  makers,  and 
yeast  manufacturers.    December  31. 

COMPLETE   SPECIFICATIOXS  ACCEPTED. 

1887. 

4271.  A.  Walker.    Manufacture  of  yeast.    January  14. 

5337.  I.  A,  F.  Bang  and  51.  C,  A,  Euffin,  Process  and  apparatus 
for  purifyini  crude  spirit  and  reienerating  the  purifying  asent, 
January  14. 


A.— CnEuisiKT  OF  Foods. 

j  1887. 

I       2519.  H.  W.  Hart.    Treating  codec  to  prevent  loss  of  its  valu.abic 

\   constituents  and  preserve  the  aroma.    December  21. 

I       ,32.St.  C.  A.  Sahlstrom.    Preserving  fish,  ic,  and  apparatus  there- 
for.   December  iS. 

I       3«!I.  G.  Bischof.    Process  and  apparatus  for  purifying  water. 
January  7. 
3592.  H.  N.  Hillman    and  G.  B.  Kleinp:iss.     Manufacture   of 

I    margarine,  oleomargarine,  and  similar  substances.    January  11. 

I      4203.  T.  Kcrfoot.    Preparing  a  dry  saccharated  extract  of  tea. 
January  21 . 

B.— SaSITAET  CDEillSIKY. 

1887. 
,3352.  G.  Gehring.    Process  and  apparatus  for  the  separation  and 
disinfection  of  foecal  and  other  matters.    January  14. 

C— DiSIKFECT.tXIS. 

1887. 
3292.  T.    JlcJInrray.    Compounds  for  deodorising,  filtering,  and 
manuring  purposes.    Deccmbei'  24. 
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XIX.— I'AriCl!,   PASTEBOAKD,  Etc 


AVVLICATIOX. 


i¥\.  3.  U.  Tlimnc,  London.  Improvements  in  lian-els  nnd  otlier 
nrtirlos  niiule  from  pitper  or  like  pul]),  nnd  in  app.'tratus  employed 
in  their  mannraeture.    Jannnry  9. 

COMPLETE   SPECIFICATION  a(cEPTED. 


15,M2.  0.  Kellner.     Process  for   the  manufacture  of  cellulose. 
January  7. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

APPLICATIOXS. 

1SS7. 

17,391.  T.  G.  Hart.  London.  Iniprovements  in  and  upon  the 
niaiuifiicturo  of  smnkele.'is  Kunpowdcr.    December  17. 

17.100.  C.  .\.  SIi'Evoy.  London.  Improvements  in  electrical 
primers  or  fusLS.    December  17. 

17, lOS  C.  G.  Harris.  (;ln.sj:o«'.  Tniprovcments  in  or  relatins:  to 
w:«  matches,  or  matehes  of  an  analofrous  kind,  to  keep  the  head 
from  falling  off,  and  to  obtain  other  ad\anta^es.    December  *20. 

17,506.  G.  Quick.  AVestminster.  Improvement.*  in  and  applicable 
to  cartridges  for  ordnance,  part  of  which  is  applicible  to  gunpowder 
generally.    December  20. 

17..'>~.  ^f.  Voselsanff.  London.  An  improved  explosive  substance, 
and  combiu^ttion  of  materials  used  for  the  same.    I)ecemV)er  20. 

17.S.S4.  J.  Johns.  London.  Improvements  in  the  maiuifacture  of 
cicar  lights  or  fusees.    December  28. 


IS&S. 

80.  F.  von  Decliend.  London.  A  process  or  processes  for  the 
reduction  of  nitro-compounds.    January  3. 

.S70.  S.  H.  Emmens,  London.  Improvements  in  the  niainifucturc 
of cxplosivis.    January  10. 

I       487.  A.  Orr.  Glasgow.    Improvements  in  fonning  solutions  and 
compounds  of  nitro-cellulose.    January  12. 

i  COMPLETE   SPECIFICATIONS   ACCEPTED. 

1S87. 

I       7M.   L.  Cornet  and  L.  Yonck.     A  new  or  improved  explosive 
compound.    December  24. 

2C28.  II.  S.  Jla^im.  Manufacture  and  treatment  of  d.vuamite 
blasting-gelatine  and  similar  cxphisive  compounds,  and  appanitus 
therefor.    December  21. 

35.")4.  J.  Fraser.  Method  and  apparatus  for  manufacturing  lucifer 
matches.    January  14. 

6022.  J.  11.  Johnsr.ii.— From  P.  Engcl,  Germany.    Manufacture  of 

explosives.    IXci'mber  .'il. 

Ifi.llC.  E.  Grune.  Manufacture  of  kieselguhr  dynamite.  Decem- 
ber 2 1. 


XX] II.— ANALYTICAL   CHEMISTRY. 

COMPLETE   SPECIFICATION   ACCEPTED. 

lSs7. 

.38.'>0.  J.  AV.  Lovibond.  .\pparatns  for  estimating  or  comparing 
colour,  texture,  and  appearance  of  liquid  or  solid  bodies  viewed  by 
transmitted  or  reflected  light.    January  21. 


Trlnted  and  rnblishcd  by  Lyre  and  Spottiswoode.  East  Harding  Streit,  London,  K.C..  for  the  .>;.icicly  of  (  iicmi.  :il  In.lnstry. 
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Wilson,  David,  jun.,  C;ubi'tb,  Killearn.  by  Glasgow. 


.\ikman,  Thomson,  jun.,  S,  Prince's  Square,  Glasgow,  chemical 
broker. 

Boam.  F.  W.,  2,  De  Montfort  Square,  Leicester,  soapworks 
manager  and  chemist. 


©tatfts. 


Chubb,  Harry,  Lausdowne  Place,  Brighton. 
Hall,  W.  J..  Hudson  Street,  Tyne  Dock. 


iLontron  ^rrti'ou. 


Chemical  SociETy's  Rooms,  Burlixgtuji  House. 
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SESSION  1887-S8. 
Prospective  Arrangements. 

The  asterisk  •  indicates  dates  other  than  1st  Monday  in  the 
month. 

Mar.   5th    (1st   Monday).— Mr.   Alexander  M.  Chance.     "The 
recovery  of  Sulphur  from  Alkali  Waste  by  means  of 
Lime  Kiln  Gases." 
•    „    19th  (Srd  Monday).— Mr.  Ji.hn  Heron.     "The  Polariscopc 

anil  lis  appiieatious  to  Brewing." 
•April  9th  (2ucl  .Momlay).-  Mr.  Lewis  T.  Wright.    "The  present 

position  and  prospects  of  the  Coal  Gas  Industry." 
May  7lh   (1st   Moudav).-  Mr.  W.  J.  Dibdiu.     '•  Staudanls  of 

Light." 
June  4lh  (Isl  Monday).— Messrs.  B.  E.  R.  and  J.  \.  R.  Newlands. 
"  The  mode  of  using  Char  in  Sugar  Relining." 
Mr.  Thos.  T.  P.  Bruce  Warren.    "  The  Adulteratiuil 
of  Olive  Oil  and  metbods  of  detection." 


Notice  will  be  given  in  the  Journal  and  other  Scientific  Papers  o 
other  Meetings  and  papers. 
Communications  to  lie  addressed  to  the  Local  Secretary-. 
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McctiiKj  held  Monday,  February  6tJi,  1888. 


Jill.  D.   HOWARD  IN  THE  CHAIR. 


STUDIES  IN  COAL  DISTILLATION. 

BY   LEWIS   I.  WBIGUT. 

1.  Tkc  iiijlmnee  of  the  dlntiUatlon  temperature  on  the 
quality  of  the  tar. 

TiiK  coiil  used  ill  the  following  experimeiits  is  n 
oakiiig  coal  of  vei-y  excellent  quality  found  on  the 
borders  of  Yorkshii'e  and  Derbyshue,  and  is  much 
esteemed  fiu-  its  gas-making  properties.  Tliis  coal 
is  distinguished  by  the  letter  W. 

An  average  sample  drawn  from  bulk  was  found  to 
contain  2-2U  per  cent,  of  moistm-e  at  100='  C,  and 
gave,  on  analysis,  the  following  numbers  (tlried  at 
100^). 

r SIM 

11 -vsi 

X li'* 

S  1117 

O  B'S-S 

Ash 2-38 

lOO'(M) 

The  practice  employed  in  gasworks  of  judging  of 
the  temperatnre  of  distillation  by  the  appearance  of 
the  retort  at  the  end  of  the  charge  when  all  the  gas 
has  been  expelled  from  the  coal,  has  led  to  a  veiy 
general  ovei-statemeut  of  the  temperatm-e  actually 
employed  for  the  exijulsion  of  the  volatile  consti- 
tuents. 

Pvrometrical  observations  were  made  throughout 
the  following  experiments  with  a  Miu-rie  pyrometer, 
the  bulb  of  which  was  immersed  in  the  coal  during 
the  lUstillation,  but  the  results  thus  obt;uned  without 
a  complete  knowledge  of  all  the  circumstances  it  is 
thought  might  be  misleading.  It  wonld  be  necessary, 
in  order  to  give  the  observations  which  were  made  at 
regular  time  intervals  their  full  meaning,  to  be  able 
to  state  the  quantity  of  gas  being  evolved  from  the 
coal  diu-ing  these  intervals.  It  was  not,  however, 
convenient  to  make  these  latter  obsenatious.  Briefly, 
the  highest  average  temperattu-e  observed  in  the 
time  basis  during  a  charge  was  800=  C,  and  the  lowest 
was  000=  C.  Between  these  ranges  the  following 
experiments  were  made.* 

The  coal  was  distilled  in  a  setting  of  seven  (double) 
through  clay  retorts  18"  x  10"  x  18  ft.  at  various 
temperatures  requiring  from  live  hoiu-s  to  eight  hoiu's 
to  completely  gasify  the  volatile  constituents  of  the 
charge  of  2  cwt.  of  coal  per  retort  of  9  feet  length. 
Under  these  circumstances,  the  coal  yielded  various 
amoimts  of  gas  ranging  from  6,600  to  12,000  cubic 
feet  per  ton,  and  the  retorts  were  gasifying  the 
volatile  constituents  of  the  coal  at  the  rates  of  from 
.j(i  to  137  cubic  feet  per  superficial  foot  of  internal 
retort  heating  surface  per  21  hours. 

The  following  table  will  sene  to  give  a  fiu-  better 
idea  of  the  coniUtions  of  distillation  than  would  the 
pyrometrical  observations. 


The  coal  was  distilled  in  charges  of  2  cwt.  ak 
various  temperatures  requiring  five,  six,  seven,  and 
eight  liours  to  gasify  the  volatile  constituents  of  the 
charge.  The  following  table  gives  the  average 
results  obtained  : — 


•  N.B.— Had  the  avcnigc  toinpcratures  been  stated  on  the  basis 
of  volume  of  gas  evolved,  the  ditrei-ence  would  not  have  been  so 
Kreat.  The  bulk  of  the  pas  leaves  the  coal  at  about  COO'  C,  and  the 
p:tsilication  proceeds  just  so  fust  as  the  heat  of  that  grade  is  poured 
into  the  coal. 

There  i-s  of  course,  souic  superheating  of  the  pas  after  it  leaves 
the  coal,  and  this  is  the  more  as  the  rate  of  gasjfieation  is  higher. 


i<.._>:»-  ^r           fas  made 
rhStSnf          I>er  f.K,t  super. 
^^^f.                  of  Retort 
2  cwls.          Heating  Surface. 

Specific 

Gnivitv  of  Tar 

at  15-5''C. 

Fixed  Curbou 
in  Tar. 

Uours. 

S 

7 
G 
5 

Cubic  feet. 
50 

G2 

91 

131 

1-0S4 
1-10.3 
1-119 
l-20t 

Per  Cent. 

8 -(.-J 

11-112 
15-53 
24- 1)7 

Five  samples  of  tar  were  drawn  oft' for  examination. 
The  specific  gravities  and  yields  of  gas  per  ton  of 
coals  on  the  days  when  the  tar  samples  were  collected 
were  as  follow  : — 


Specific  Gravity 
at  15-5° C 

of  T.ir 

Coal 

yielding  Cubic  ¥eet 
per  Ton. 

1-086 

6,600 

1-102 

7,200 

1-1« 

8,900 

1-151 

10.162 

l-2iKi 

11,700 

The  tars  were  distilled  in  a  cast-iron  experimental 
tar  still,  capable  of  deaUng  with  20  gallons  at  a 
charge.  This  still  is  fitted  with  all  the  conveniences 
of  a  large  still,  and  is  heated  by  a  specially  con- 
structed arrangement  of  gas  burners,  wliich  aflbrds 
a  perfectly  controllable  means  of  heating.  The 
anthracene  oils  are  driven  off  with  steam,  and  the 
pitch  is  not  softened,  but  is  hard  pitch  not  twisting 
at  temperatures  under  100°  C.  The  various  fractions 
made  are  generally  crude  naphtha,  light  oil,  creosote, 
and  anthracene  oil. 

There  are  certain  inevitable  losses  on  the  distilla- 
tion of  tar,  such  as  the  loss  of  very  volatile  con- 
stituents of  the  first  oils,  not  condensable  by  the 
ordinary  cold  water  condenser,  the  coke  which 
settles  on  the  liottoni  of  the  still  and  is  not  ran  oft" 
■\vith  the  pitch,  and  also  the  loss  of  tar  by  the 
constant  use  of  the  dipping  rod. 

The  vai-ious  restilts  oljtained  will  be  found  sum- 
miu-ised  in  the  fc^llowiug  table  in  weight  per- 
centages : — 


Specific  gravity  of  tar...  1-086 

.\mmonia  water 1'20 

Crude  naphtha 11-17 

Light  oil lij-ji) 

Cix-oso'-e -26-45 

Anthr.ic.nc  oil -20-32 

Pitch 28-89 


1-10-2 

1-140 

1-154 

1-03 

1-Ot 

1-05 

9-05 

3-73 

3-45 

7-46 

4-« 

2-59 

•25-83 

•27-29 

27-33 

15-57 

IS- 13 

13-77 

.36-80 

41-8.1 

47-67 

1-206 
0-383 
0-995 
0-567 
19  tW 
12-2Sa 
64-080 


The  crude  naphthas  obtained  were  distilled  iu 
small  glass  retorts  with  thermometer  bulb  placed  iu 
the  liquid  a  quai-ter  of  an  inch  from  the  bottom  of 
retort,  according  to  the  usual  method  employed  for 
the  valuation  of  these  oils. 

a2 
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The  proportions  of  the  distillates  (by  volume) 
coming  ovor  at  120".  lit)-,  ami  170^  were  noted, 
and  the  oils  volatile  np  to  1-tO^  were  redistilled  and 
the  qiiantity  l>y  volume  related  to  the  original  crnde 
naphtha  coming  over  up  to  100^  noted.  In  the 
following  table  the  percentages  obtained  at  100'  are 
from  the  1-10'  fraction : — 


IfiO" 


The  volinnc  percentages  of  the  [iVr  and  j.,,,  distil- 
lates of  the  light  oils  are  :  — 


SpOL'ilif  Onivity 
or  Tar. 


Volume  pereentairos  of  rarious 
Distillates. 


Spci'ific 
(iravity 
of  Tar. 


Wciplit 

pore<'nl:n:c 

of  Crude 

Xaplitlia. 


Specific 
Griiviiy  of 

Criufe 
Napiitha 
C.  15-5°. 


IfiO' 
1  U"' 


Volatile  at 


100'  I  120° 


140°  ,  170° 


1-086 

9-17 

0-900 

7i 

75 

30i 

581 

1-102 

U-05 

0-929 

lOJ 

9 

27} 

331 

1-140 

3-7.'i 

0-923 

21} 

24 

43i 

e:} 

riM 

;il3 

OWi 

17i 

18J 

S9J 

3»J 

1-iOo 

ll'OJJ 

0-915 

29 

41 

Gli 

791 

l-08ii 

0-41 

1-76 

1-102 

021 

11 4 

1140 

0-M 

1-30 

1-15-4 

Oil 

0-So 

1-200 

0-14 

0-13 

The  specific  gravities  of  the  creosote  and  anthruceue 
oils  at  ^°  C.  were  : — 


12u'    14IJ' 


By  calculating  the  fractions  im',  y>i, ,  j^,^  j^,,  aa 
volume  percentages  on  the  tar,  the  following  numbers 
are  obtained : — 


Specific 

Gravity  of 

Tar. 


Creosote. 


.\nthracene. 


rereentairc 
by  Weiftbt.  ! 


Speiific 
G.avity. 


Pereeiitjiee 
by  WeiKh-..  ' 


Specific 
Gnivity. 


Specific 

Volume 

percentage 

of  Crude 

Kaphtlia. 

Volume  percentafres  of  various 
Distillates. 

Gra\ity  of 
Tar. 

100° 

1-M° 
120"             140° 

140° 
170° 

1-086 

10-SK! 

O'So 

0-82 

2-52 

3-10 

1-102 

10-73 

1-13 

0-97 

2- 01 

2-74 

1-140 

■4-39 

1-00 

1-10 

0-89 

1-02 

1-1*4 

4-27 

0-73 

0-79 

0-90 

0-86 

1-206 

1-31 

0-3S 

0-M 

0-27 

0-24 

1-086 

26-45 

0-999 

20-22 

,  , 

1-102 

23-S.'i 

1-004 

13-57 

1-063 

1-140 

'^7  -  '^O 

1-OOi 

18-03 

1-09S 

1134 

;7-33 

1-012 

13-77 

1-096 

1-206 

19-44 

1-024 

12-28 

1-0S6 

The  tar  acids  in  the  crude  naphthas,  light  oils,  and 
creosotes  were  by  volume : — 


The  paraffins  in  the  five  samples  of  cnide  naphtha 
were  determined  by  ilissoh-ing  these  in  nitrosiilphiu-ic 
acid,  and  distilling  out  the  paraffins  from  the  uitro 
compoimds.    The  residts  obtained  were  as  follow : — 


Specific  Gravity 
of  Tar. 


Tar  Acids, 


Crude  Naphtha,       Li!;ht  Oil. 


Creosote, 


Specific  Gravity  of  Tar. 

Perc^ntapc  by  Volume  of 
Crude  Xaphtha  as  VaraUins, 

1-0S6 

5-0 

1-102 

4-0 

1-140 

1-5 

1-154 

1-0 

1-206 

1-0 

1-OSG 

13 

34 

35 

1-1112 

9 

31 

•29 

i-iw 

8 

29 

2s 

1154 

•J 

31 

-J  7 

1-206 

6 

22 

■2i) 

The  antlu-acene  oils  were  tested  for  anthracene  bv 
the  Meistcr  Lucius  test. 

Pekcexi.\ge  of  PuBE  AsTiiKACEXE  by  Weigut  of 
Tar. 


The  live  samples  of  light  oil  obtained  were  distilled, 
and  fractions  at  160'  and  180'  noted. 


S|»ecific 

Gravity  of 

Tar. 


I 
Volume        ^"f'^      Specific 
rnrwutiuce      J,,,,„„     Gniv.ty 

"fiiji"^  ,  oTS  I  "f^if" 


Volatile  up  to 


Oil. 


Oil. 


160° 


180° 


1-066 
1-102 
1-140 
1-154 
1-206 


I1-7II 
8-41 
5-23 
3-01 
0-69 


10-50 

0-975 

3-3 

7- 40 

0-978 

2-5 

4-47 

0-974 

6-5       1 

2-39 

0-992 

5-3 

0-367 

0-9!t3 

-20-5 

13-5 

16 

32-5 

2r;3 

425 


Specific  Gravitj 

of  Tar, 

.\ntlinicenc. 

1-osr. 

I'erC'Ut, 
0-.15 

1-102 

0-207 

1  - 1  to 

0-370 

risi 

0-277 

1-206 

(1-232 

The  creosotes  from  the  1-206  and  1-154  tar  were 
almost  soli<l  with  naphthalene.  All  the  other  tars 
yielded  perfectly  tiuid  creosotes. 

The  oils  coming  over  at  li")  from  the  nai)hthasare 
at  their  maximum  in  the  l-lO''  sp.  gr.  tar. 
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Tlie  unplitlnileuo  makes  its  appearance  prominently 
in  the  1'  lo-t  sp.  gr.  tai-. 

The  anthracene  is  at  its  maximum  in  the  1 '  liO 
sp.  p^-.  tar. 

The  diniiuntion  of  the  tar  aciils  (phenolic  bodies'; 
auil  the  niiihlle  oils  with  increase  of  temperature  is 
very  marked . 

The  following  instance  is  ii  furtlier  proof  that  the 
teudeuoy  of  increased  temperatnre  in  the  distillation 
of  coal  is  to  destroy  preferably  the  light  oils  inter- 
mediate between  the  crude  naphtha  and  creosote.  A 
tar  obtained  from  a  mixture  of  Yorkshire  and  Derby- 
shire coals,  distilled  at  high  temperatiu-es,  yielded  the 
following  results  :  — 

Percentage  Composition  of  T.^b,  Specific  Gravitv 
1-23  at  7' C.  by  weight. 


Ammoniucai  liquor  ...  -r39 

Crude  naphtha 411     '     002i 

iAtiht  oil 

Creosote 18-90            fOIo 

I 

Anthracene  oil i  12' 14          I'OM 

Viteh J'JU    ' 


98-77 


Test  of  Crude  N.\phth.\. 

Sj-o  per  cent.  ,it lOO". 

.%",-2o|>cr  cent,  at l-ii°. 

4Soper  c-nt.  at H0°. 

till  per  cent,  at 170'. 

Here  the  ordinary  light  oils  are  practically  absent, 
and  as  soon  as  the  crude  naphtha  (rich  as  regards 
l>enzols)  had  come  over  solid  naphthalene  made  its 
appearance. 

The  manner  in  which  the  gi-a%-ity  of  the  prodticts 
in  regard  to  boiling  points  increases  with  increased 
coal  distillation  temperature  is  a  very  prominent 
feature,  both  in  these  experiments  and  in  practice. 

There  are  in  the  lighter  oils  certain  indifferent 
hydrocarbons  other  than  paraffins  present  in  notable 
quantity.  These  are  not  attacked  by  concentrated  or 
fuming  sulphuric  acid  in  the  cold,  and  vei-j"  barely 
by  cold  concentrated  nitric  acid  which  are  yet  nitrili- 
able  with  warm  iiitrosulphiu'ic  acid.  These,  which 
may  be  hexahydrobenzenes,  ai-e  now  being  investi- 
gated, together  \vith  the  olefines  and  the  tar  alka- 
loitls,  &e.,  in  the  tars  of  vai-ious  pyrogeuic  origin. 

2.  Lifliience  of  the  distillation  temperature  on  the  sjil- 
j)hnr  compotmds,  other  than  sulphuretted  hydrogen, 
occurring  in  coal  gas. 

It  has  been  commonly  understood  amongst  gas 
manufactiu-ers  during  the  last  35  yeai-s  tliat  the 
compounds  of  sulphiu-  other  than  sulphuretted 
hydrogen,  occurring  in  coal  gas,  are  increased  in 
amount  as  the  distillation  temperature  of  the  coal 
rises. 

The  sulphur  existing  in  crude  coal  gas  in  foi-uis 
other  than  sulphiuetted  hytb-ogeu  is  known  to  be 
principally  in  the  condition  of  carbon  bisulphide. 

During  the  last  five  years  I  have  had  freiiueut 
opportunities  of  observing  the  manner  in  which  this 
sulphtu-  in  forms  other  than  sulphuretted  hyih-ogen 
is  increased  with  increased  temperature  of  the  retorts 
employed  for  distilling  coal  for  the  manufacture  of 
ilhimiuating  gas. 

In  all  the  cases  quoted  the  gas  was  made  in  clay 
retorts  with  the  ustial  form  of  gas  plant,  and   the 


extent  of  the  heat  employed  may  be  gathered  from 
the  quantity  of  gas  made  per  ton  of  coals,  whidi  is 
always  stated  in  cubic  feet  corrcctcil  to  the  stamhirds 
of  60'  Fahr.  and  ;!0  Bar.  ( saturated  with  water  vapouri, 
and  the  suli^hnr,  other  than  sulplmretted  hydrogen, 
in  the  washed  but  otherwise  nupurified  gas,  is  stateil 
in  terms  of  grains  per  lOU  cubic  feet  of  purified  ga". 

First  C'aie. 

Coal    W.,    same   as   that   mentioned    in    previous 
article. 

Ixiss  of  weight  at  liW  C.  =  2'ifi  per  cent,  (moisture). 
Analysis  of  Co.il  dried  at  100"  C. 

Carbon SViii 

Hydropen 5'3it 

Sulphur I'll/ 

Nitrogen 1-28 

Oxygen  (by  diH.) G'SS 

Asll 2-5(i 

J 00 -no 


Coal 
yielding 
Cvibie 

Keet 
per  Tun. 


Grains  of 

bulphur 

other  than 

Sulphuretted 

Hydrtcicn 

per  HKI 
Cubic  Feet. 


Sulphur 
other  tll:ul 

lljS  per 

UHlparl-' 
by  Weinlit 

of  Coal. 


Avi  rage  of  8  experiments. 


•0":i 
•02.'; 
-010 

•010 

•ooc 


Second  Cai^e. 
Coal  from  Silkstoxe  Seam  (Coal  A.). 

Loss  of  weight  at  100'  C.  =  S-ftS  per  cent,  (moisture). 

AxALTSis  of  Sample  dried  at  lOii"  C. 

Carbon 78-Sl 

Hydrogen (l-07 

Nitrogen I'Ts 

Sulphur   2'42 

Oi.vgen 7-81 

Ash 3-11 

100-00 


Coal 

yielding 

I  tlbie 

Feet 
per  Ton. 


Grains  of 
Sulphur 

otner  than 

H,S 

per  101 

Cubic  Feet. 


Sulphur 
otiier  than 
H.S  per 
1 00  parts 
by  \>  eight 
of  Cuai. 


Average  of  5  experiments. . 


11,190 
7,562 


40-52 
27-00 


I 


•029 
-013 


Third  Case. 
Canxel  Coal  (Co.al  T.). 

1.0's  on  drying  at  loo»  C.  =  Ii54  per  cent,  (moisture). 
-VxALTSis  of  Coal  dried  at  100»  C. 

Carbon 72'50 

H.vdrogen G'if2 

Nitrogen 1-.'J2 

Sulphur I'lt: 

Oxygen ll-»2 

Ash 708 

100 -no 


62 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [Feb.  29,  isss. 


- 

Coal 

yieliliiiR 

Cubic 

Feet 
per  Ton. 

Gmins  of 

Sulphur 

other  than 

Sulnhuri-tted 

llydiiifren 

per  100 
Cubic  Feet. 

Sulphur 

other  than 
Sulphuretted 

Hydrojcen 
per"  1011  parts 

by  ^\'eifrllt 
"of  Cual. 

AvpraRC  of  C  experiments  . 
,.       10 

„         7           .. 
»          t'           .. 

lO.MT 
9,852 
7.S5S 

7,125 

31  •7* 

2riHi 
•JO  •.so 

20 '75 

•020 
•01.i 
•010 
•009 

3.  Irtflmnce  of  the  disUUation  temperature  on  the  yield 
of  ammonia  from  coal. 

The  results  obtiiiued  from  iiulividual  experiments 
lasting  24  hours  have  never  been  very  determinate, 
ami  it  appeare  that  there  is  some  cause  other  than 
temperature  of  retorts,  at  present  unknown,  operating 
as  a  flistm-bing  element. 

The  averages  of  hwge  numbers  of  experiments, 
however,  always  bring  out  the  fact  that  at  very  low 
ilistillation  te"mperatiu-es  the  yield  of  ammonia  is 
low,  that  a  medium  temperatiwe  brings  out  a  maxi- 
mum, and  that  beyond  tliis,  higher  temperatures 
result  in  a  slightly  diminished  production. 

The  following  case  is  typical  of  a  great  many  that 
have  been  obtained,  and  will  serve  to  illustrate  the 
tendency,  as  well  as  the  recital  of  a  large  number 
of  experiments. 

The  coal  was  "W.,  analysis  of  which  is  given  in  (1). 


Coal  yielding                   Ammonia 
Cubic  Feet  per  Ton.  i      per  Ton  of  Coal. 

Percentage  by 

^Veigtht  of  Coal  as 

Ammonia. 

n,«20 

10,162 

9,«1 

7,312 

7-4U 
7-891 
7-50i 
G^391 

0-331 
0^3a2 
0333 
0-235 

In  this  case  the  maximum  of  ammonia  is  at  a 
make  of  10,162  cubic  feet  of  gas  per  ton  of  coal. 

DISCUSSION. 

The  Chairman-  said  the  meeting  must  feel  that 
Mr.  "Wright  had  given  a  most  valuable  paper.  The 
problem  of  the  distillation  of  coal  had  quite  passed 
out  of  the  sweetly  simple  state  when  all  that  was 
required  was  a  decent  yield  and  a  decent  gas  and  no 
questions  were  asked.  Now  it  was  equally  necessary 
to  get  a  good  yield  of  the  most  valuaVde  of  the  bye- 
products  into  the  bargain,  and  on  this  side  of  the 
problem  there  were  a  great  number  of  vai^iants,  all 
of  which  had  to  be  considered.  From  this  point  of 
view  the  paper  was  of  the  highest  value.  One  could 
never  be  stue  which  of  the  various  bye-products  of 
coal  distillation  would  Ije  tlie  jiai-ticular  one  most 
valuable  at  any  given  time.  First  one  and  then 
another  had  been  considered  the  one  to  be  obtained  ; 
and  it  was  only  by  having  such  experiments  as 
Mr.  "VS'righfs  on  record  that  the  gas  engineer  could 
be  ready  to  produce  the  most  favourable  results  as 
they  -n-ere  required. 

Dr.  Armstroxo  could  not  lose  this  opportunity 
of  expressing  his  appreciation  of  the  value  of 
Mr.  Wright's  labours.  Mr.  Wright  was  certainly 
doing  a  great  deal  towards  removing  the  stigma 
which  had  attached  for  so  long  to  those  concerned  in 
the  manufacture  of  gas— that  they  did  nothing  to 


raise  the  standard  of  the  manufacture  by  scientifi- 
cally investigating  their  own  industry.  If  he  had 
correctly  understood  him,  'Mr.  Wright  had  said,  or 
at  least 'implied,  tliat  the  light  naphtha  which  he  got 
at  low  temperatin-es  was  rich  in  benzene  in  comparison 
with  that  obtained  at  higher  temperatures. 

Mr.  WiUGUT  said  he  had  not  intended  to  convey 
that  impression. 

Dr.  Akmstkhxc;,  continuing,  said  he  was  not  quite 
clear  on  the  point,  but  be  had  underetood  Mr.  Wright 
to  imply  that  the  benzene  became  destroyed  as  the 
temperature  was  raised.  It  was  more  probable  that 
the  higher  members  of  the  benzene  series  became 
simplified  down  to  benzene  ;  that  benzene  should 
disajipear  as  the  temperatm-e  rose  was  less  probable. 
Of  coui-se  much  would  depend  on  the  metlioil 
adopted  for  examining  the  light  naphthas.  It  wouhl 
be  unsafe  to  trust  to  any  but  a  thorougli  determina- 
tion of  tlie  constituents,  which  might  be  effected 
by  carefully  treating  them  by  sulphuric  acid. 

Dr.  Tidy   had  listened  with  much  satisfaction  to 
the    paper,    his  interest   in   it   being   increased   by 
his    knowledge    of    the    great    care    which    always 
characterised  ]Mr.  Wright's  work.     Kefen-ing  to  the 
question    of    the    amount    of    sulphur    other   than 
sulphuretted  hytb-ogen  produced  in  gas  in  i:>i-opoiiion 
to   the   quantity    distilled,    his   own    advice   to    gas 
companies  had  always  been  to  tliis  effect :   "  If  you 
will  keep  your  yield  of  gas  down  to  !),.50ii  cubic  feet, 
you  will  have  only  2o  grains  of  sulphur  other  than 
sulphiu-etted  hydrogen  in  yoiu-  gas  ;  that  being  an 
average   of  the  coals  generally  used  in   gas-works. 
But   if   you   exceed   that  yield   and   go  up  to,  say, 
10,500,  you  will  have  something  like  40  grains."     It 
was  very  difficult  indeed  to  convince  gas  ilirectors 
(and  he  was  in  a  jjositiou  to  speak  positively  on  this 
subject)  that  it  was  to  their  interest  never  to  allow 
the  yield  of  gas  to  exceed  9,500  cubic  feet,  and  that 
it  was  cheaper  to  keep  the  sulphiu-  out  of  the  gas 
than  to  take  it  out  when  once  in.     Their  idea  of  a 
good  gas-maker  was  simply  a  man  who  could  get  out 
the  most  gas.     But  that  was  nonsense  !     He  felt  very 
strongly  on  this  subject ;  he  had  had  a  great  deal  to 
do  with   it,  and  was  perfectly  clear  that   from  any 
point  of  view  it  was  absolutely  wrong  that  the  yiehl 
of  gas  should  ever  exceed  9,500  cul)ic  feet.     He  knew 
of  course  that  there  were  objections  to  this  course, 
that  directors  and  shareholders  did  uot  like  it.     But 
if  gas. makers  \\ould  only  keep  the  yield  down  to  the 
limit  he  had  given,  shareholders  and  directors  would 
find  it  to  their  interest  in  the  end.     He  had  given 
these  figures  as  the  results  of  a  long  series  of  obser- 
vations and  over  100  experiments  on  the  snl)ject.    He 
wished  that  Mr.  Wright  had  given  some  information 
as  to  the  illuminating  power  of  the  gas  obtained  by 
these  various  yields.     There  was  a  singular  absence 
]  of  information  on  this  point,  and  he  would  be  glad  if 
Ml-.  Wright  could  give  the  meeting  some  in  his  reply. 
Another  thing  he  would  like  to  know  more  about  was 
the  tar  acids  and  the  method  by  whicli  they  had  been 
estimated.     It  was  chfticult  to  understand  why  these 
country  oils  yielded  such  enormous  (juantities  of  tar 
acids  compared  with  town  oils.     Perhaps  IM1-.  Wright 
would  inform  him — though  he  knew  pretty  well  what 
the  explanation  would  be. 

■       Mr.  N.  H.  Hi-^iniKYS  (Sahsbiu-y)  thought  the  tem- 

!  perature  in  the  retort  would  depend  on  the  weight 

i  of  the  coal  as  well  as  on  its  size,  and  the  manner  in 

which  it  was  put  in.     This  charge  of  2  cwt.  seemed 

to  him  to  be  a  somewhat  small  charge  ;  he  would 

;  have  expected  the  retort  to  take  a  chai-ge  of  2i  or 

i  2|  cwts.     With  regard  to  the  sulphiu-  compounds,  he 

inferred  that  the  gas  was  nil  purified  in   the  same 
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way,  nuJ  the  tests  taken  in  the  oriliuaiy  mamior 
after  it  was  piirilied.  In  a  small  works —where  they 
made  seventy  or  eighty  uiilliou  feet  of  gas  per 
annum— he  found  no  tlifficulty  in  keeping  these 
Bulphiu-  compouuds  down  to  11  or  15  grains. 

JMr.  T.  S.  L.vcEV  (Becktou  Gasworks)  said,  with 
regard  to  the  sulphur  compounds,  Dr.  Tidy  seemed 
to  imagiue  that  it  would  bo  much  easier  to  deal  with 
27  grains  perl,uu0  cubic  feet  than  with  -l-l  grains. 
He  had  had  considerable  experience  in  sulphiu- 
pnrlticatiou,  and  he  thought  that  Mr.  Wright,  who 
had  hail  an  enormous  experience  in  that  tlirectiou, 
Would  bear  him  (mt  when  he  said  that  if  you  could 
not  purify  ii  grains  yon  could  not  purify  27— or  in 
other  words,  if  one  could  reduce  the  27  grains  down 
to  8  or  9  gi-ains  of  sulphm-,  as  one  ought  to  be  able 
to  do  with  a  vessel  in  perfect  order,  one  ought  to  be 
able  to  deal  (piite  as  easily  with  44  grains.  If  the 
vessel  would  not  deal  with  the  one  tiuantity  it  would 
not  with  the  other.  It  was  no  uncommon  thing  to 
hear  gas-makera  say  that  they  found  no  difficulty  at 
all  in  purifying  from  sulphm-  compounds.  Those 
people  who  had  the  largest  experience  met  with  the 
most  difficulties.  One  might  have  a  set  of  vessels 
capable  of  pmifying  two  or  thi-ee  million  feet  a  day 
for  years.  But  if  one  conducted  those  oijeratious  on 
a  large  scale,  anomalous  conditions  would  arise 
owing  t )  circumstances  over  which  i^resent  iul'oi-ma- 
tion  gave  no  control.  The  question  of  the  removal 
of  these  compounds  was  one  which  needed  fiu-ther 
investigation.  The  subject  was  a  complex  one  :  the 
nature  of  the  sulpho-ciu-bonates  was  not  understood, 
and  probably  there  were  decompositions  going  on 
from  causes  iiot  yet  investigated.  Certainly  sulphiu- 
woidd  behave  at  times  in  a  most  mysterious  manner. 
If  the  reactions  that  went  on  in  a  Hme  vessel  were 
thorougldy  nmlerstood,  gas-makei-s  would  be  able 
to  speak  "of  their  method  of  procediu-e  with  some 
amount  of  confidence.  At  present,  they  could  only 
say  that  they  proceeded  in  a  certain  way  :  if  a  vessel 
went  wTong'they  had  to  thi-ow  it  away  and  ti-y  again. 
There  were  cei-taiu  cases  in  which  a  sulphur  vessel 
would  actually  give  oH'  more  sulphur  than  was  going 
into  it,  though  no  one  understood  why.  It  was 
cei-tainly  not  due  to  carbonic  acid  or  air  eutei-ing  the 
vessel.  "  It  might  be  due  to  a  rise  in  temperature, 
or  some  other  causes  not  yet  investigated. 

Professor  Dewak  said  he  would  like  to  ask 
Mr.  Wright  one  question  relating  to  a  point  of 
great  interest.  It  seemed  to  him  that  the  law  which 
Mr.  Wright  had  enunciated  was  approximately  this  : 
that  if  the  quantity  of  gas  from  a  given  coal  was 
doubled,  the  quantity  of  sulphm-  would  be  squai-ed. 
That  showed  the  enormous  rate  of  the  increase  of 
sulphm-  in  proportion  to  gas.  the  one  being  as 
1 :  2,  the  other  as  1 :  2;.  As  Mr.  Wright  had  said 
that'  the  increase  in  the  yield  of  gas  was  due  to 
increase  of  temperatm-e,  perhaps  he  could  give  an 
idea  of  the  difference  in  temperatm-e  required  in 
tlie  case  of  a  coal  yieUling  6,000  ft.  to  make  it  yield, 
say,  1-2,000  ft.  That  might  enable  them  to  under- 
stand the  complete  law  governing  the  relations  of 
temperature,  gas,  and  sulphm-. 

Mr.  Lewis  T.  Weight,  in  reply,  said  he  would 
like  to  call  Dr.  Armstrong's  attention  to  the  table 
in  his  paper  in  which  certain  quantities,  expressed 
as  a  percentage  on  the  tar,  were  given  on  what  he 
called  a  100  degi-ee  distillate.  If  those  quantities 
were  doubled  they  would  indicate  practically  the 
amount  of  50  per  'cent,  benzol,  which  could  be  got 
out  of  that  tar;  and  any  tar  ilistiller,  with  the 
assistance  of  the  paper,  would  have  sufficient  ex- 
perience of  oils  of  V!U-ious  kinds  to  gather  some  idea 
of  the  character  of  these  oils.    This  was  perhaps  not 


quite  true  as  regarded  some  of  the  light  tai-s.  It 
Would  bo  seen  from  the  ligm-es  given  how  the  crude 
naphthas  from  the  lighter  tars  differed  from  those 
obtained  from  the  tars  of  higher  gravity  ;  and  the 
reason  for  this  ihffercuce  wouhl  also  be  seen.  With 
regard  to  the  estimation  of  the  tar  acids,  he  thought 
tliat  when  he  told  Dr.  Tidy  that  they  were  estimated 
by  his  own  method,  no  further  explanation  would 
be  necessary.  Xor  did  he  feel  inclined  to  enter  into 
the  question  of  high  heats  as  against  low  heats.  He 
had  given  the  Society  some  information  on  tliat 
subject  some  time  ago  ;  all  he  could  now  say  was  that 
as  soon  as  Dr.  Tidy  had  succeeded  in  educating  gas 
ilirectors  and  gas  committees  into  being  low-heat 
men  he  would  himself  become  a  low-heat  man  ;  but 
under  present  conditions  he  must  confess  to  being 
a  high-heat  man.  This  question  was,  however,  less 
of  a  bugbear  than  was  generally  believed.  With 
proper  plant  intelligently  used  it  would  be  easy  to 
deal  with  gas  containing  GO  grains  of  sulphm- ;  but 
unfortunately  such  plant  did  not  ahvatjs  exist  at 
present.  Mr.  Hmuphi-ys  had  asked  some  questions 
about  the  chai-ges.  If  Mr.  Humphrys  would  look 
at  the  rate  of  gasification  as  given  in  the  table,  he 
would  see  that  he  had  proceeded  on  perfectly  usual 
gi-ouuds — that  he  had  gone  from  a  gasification  of 
133  cubic  feet  per  foot  super,  of  intei-nal  retort 
heating  surface  down  to  a  very  low  rate,  and  that 
was  sufficient  for  his  experiments.  He  might  some 
day  perhaps  go  in  for  experiments  on  the  effect  of 
larger  charges  on  the  retorts  ;  but  probably  by  that 
time  these  retorts  would  be  worn  out,  so  that  he 
could  hiU-tUy  give  Mr.  Humphrys  any  hoi3e  in  that 
tliiection.  He  was  soi-ry  that  he  had  not  been  able 
to  conduct  the  temperatm-e  observations  throughout 
on  a  proper  basis.  The  temperatm-e  on  a  time 
basis— that  was  to  say,  taking  a  number  of  observa- 
tions at  quarter-hour  intervals  and  calculating  the 
arithmetical  average — would  be  in  the  highest  case 
800°  C,  and  in  the  lowest  case  G00°  C.  But  he  must 
point  out  that  had  the  temperature  been  stated  on 
the  basis  of  the  volume  of  gas  evolved  instead  of  on 
the  time  basis,  the  difference  would  not  be  so  gi-eat. 
He  hoped  some  day  to  put  before  the  Society 
some  pyrometrical  observations  made  on  a  better 
basis  than  those  ah-eady  given. 


mumjii^x 


Heeling  held  Monday,  February  20th,  1888. 


Mil.    TUGS.    TIBER    IX    THE    CH.MB. 


note  on  kjeldahl's  method  for  the 
deter:mination  of  nitrogen. 


BY   RAPHAEL    MELDOLA,    F.K.I 


AVU    E.  It.  3I0R1TZ,    I'H.P. 


Is  the  analysis,  by  Kjeldahl's  method,  of  substances 
containing  minute  quantities  of  nitrogen,  it  is  of 
importance  to  employ*  acid  free  from  nitrogen,  for 
as  in  such  cases  the  nitrogenous  impiu-ity  of  the 
acid  used  is  not  infrequently  in  excess  of  the 
quantity  contained  in  the  substance  under  examina- 
tion, the  accm-aey  of  the  determination  is  natmally 
impaired  ;  even  with  substances  containing  appreci- 
able   nitrogen   percentages,   it    is    on    all    grounds 

•  The  acid  usuallv  employed  by  us  in  Kjeldahl  determinations 
is  a  mixture  nf  equal  iiails  or  ordinary  and  turning  sulphuric  acid. 
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preferable  to  employ  a  uitrogeu  free  acid  than  to 
be  obligeil,  as  is  so  frequeutly  the  case,  to  estimate 
the  nitrogenous  impurity  by  a  scries  of  blank  experi- 
ments, auil  Kubseipiently  allow  for  this  in  the  result. 
Kiehlahl's  raethoil  is  bei-oming  increasingly  populiu-. 
especially  in  laboratories  where  large  numbers  of 
technical  analyses  are  performed  ;  we  have  therefore 
thought  that  the  following  note,  describing  a  method 
l)y  which  the  acid  may  be  freed  from  nitrogenous 
impurity,  will  not  prove  useless  to  analysts. 

There  is  good  reason  for  belie^•iug  that  the  traces 
of  nitrogen  found  in  impure  sulphuric  acid  represent 
small  quantities  of  ammonium  sulphate,  and  the 
plan  which  we  now  suggest  is  based  upon  the 
■well-known  decomposition  of  ammonia  by  nitrous 
acid : — 

NH3  -t-  NO. OH  =  N,  +  2  HeO. 

In  order  to  purify  the  sidphuiic  acid  employed  it 
occurred  to  us  that  a  preliminary  treatment  with 
a  small  quantity  of  pm-e  potassium  or  sodium  nitrite 
■would  etfectuaily  destroy  any  ammonia  that  might 
be  present,  and  at  the  same  time  ■would  not  interfere 
■with  the  subsequent  use  of  the  acid,  since,  on  heat- 
uig,  the  excess  of  nitrous  acid  would  be  completely 
driven  off.  That  this  method  of  piu-ifying  the  acid 
can  be  safely  employed  will  be  seen  from  the  results 
of  the  experiments  subjoined.  We  may  add  that 
about  ■  Oh  gram  of  potassium  nitrite  for  10  cc.  of 
acid  ■wiU  be  found  sufficient,  this  quantity  being 
added  to  the  acid  either  hot  or  cold,  and  then  heat 
being  applied  for  2i  to  2J  hoiu-s  prior  to  the  intro- 
duction of  the  nitrogenous  body,  the  analysis  of 
which  is  then  proceeded  with  as  usual.  By  the  end 
of  the  time  mentioned  all  ammonia  will  have  lieeu 
decomposed,  and  oxides  of  nitrogen  expelled  It  is 
clearly  advantageous  that  a  minimum  of  nitrite 
should  be  employed  in  order  that  the  excess  of 
nitrous  acid  should  be  expelled  in  the  least  possible 
time.  It  is  further  obvious  that  the  most  practical 
method  of  working  is  to  purify  a  considerable  quan- 
tity of  acid  at  one  operation,  and  keep  it  in  stock 
for  use. 

Experiments. 

Tn  the  following  experiments  the  sulphiuic  acid 
as  purchased  contained  0  "  05  per  cent,  of  nitrogen, 
determined  by  blank  experiments  ■with  the  unpiiritied 
acid:  — 

Ift  Scries — Five  or  six  blank  experiments  were 
made  ■with  the  above  acid  after  purification  by 
nitrite.  No  ammonia  was  found  in  the  distillate 
in  any  case. 

2iid  Sci-iri. — Thi-ee  exjieriments  were  made  by 
adding  pure  cane  sugar  to  the  purified  acid  and  then 
going  tlirough  the  process  as  though  a  nitrogenous 
substance  had  been  introduced.  No  ammonia  was 
found  in  any  case. 

'iiil  Sftlis. — The  nitrogen  in  a  sample  of  malt  was 
determined,  in)  with  purified  acid,  (h)  ■with  un- 
purified  acid.  The  first  result  (n)  gave  9  27  per 
cent,  albumen  (nitrogen  calculated  as  suchi  ;  the 
neeond  resiilt  (/<)  gave  9  •  13  per  cent,  albumen  after 
i-urrection  fiir  the  nitrogDi  l.nmvii  tu  he. present  in  the 
acid.  The  difference  between  the  resjtlts  is  only 
0-14  per  cent,  albumen  =  0'02  per  cent.  N,  thus 
proving  that  the  purification  of  the  acid  by  nitrite 
in  no  way  interferes  ■with  the  accuracy  of  the 
Kjeldahl  method. 

The  next  experiments  were  made  in  order  to  test 
the  effect  of  introducing  nitrogenous  compounds  of 
knoT^Ti  composition  into  the  acid  :  — 

Exp.  1. — Digested  O'l  gnn.  ammonium  sulphate  in 
10  cc.  of  the  pnrified  acid  for  15  minutes,  and  then 


added  0  '15  gnn.  KNO;  ( theoretical  quantity  required 
=  0'12).  After  heating  for  two  hours  and  treating  as 
usual,  the  distillate  was  found  to  contain  no  ammonia. 
This  experiment  gave  lUrect  proof  that  the  ammonia 
could  be  completely  eUminated  by  the  nitrite,  even 
when  present  to  an  extent  that  is  never  likely  to  be 
met  ■nith  in  any  commercial  sample  of  "  pure  " 
Bulpluiric  acid. 

Exp.  2. — Digested  '  0?!  grm.  urea  with  purified  aciil 
and  determined  nitrogen  as  usual :  — 

Oileuliiti'd  percentage  of  X 46'Cr. 

Found WTl 

Exp.  3. — Added  O'l  gnn.  ammonium  sulphate  to 
10  cc.  of  piuified  acid,  heated  for  I.')  minutes,  and 
then  added  0'15  grm.  KNO^..  and  continued  digestion 
for  two  hours.  0'03  grm.  urea  then  added  and  the 
determination  of  N  completed  in  the  usual  way :  — 

Calculated WOti 

Found W3!i  per  cent.  X 

This  experiment  clearly  shows  that  the  elimination 
of  the  ammonia  liv  means  of  nitrite  does  not  impair 
the  acid  for  subsequent  use. 

From  the  results  submitted  it  follows  that  if  the 
nitrogen  present  in  sulphuric  acid  should  be  in  the 
form  of  some  organic  impurity  other  than  nitro-, 
nitroso-,  azo-,  or  diazo-  compounds,  purification  by 
the  nitrite  method  can  be  equally  effected,  since  the 
nitrogen  would  be  obtained  in  the  form  of  ammonia 
by  a  preliminary  digestion  of  the  acid. 

^\'e  ■wish  to  thank  Mr.  J.  C.  ^Velch  for  assistance 
in  the  experiments. 


THE  BROMINE  ABSORPTION  OF  :MINERAL 
OILS. 

BY  JAS.  B.  IfAKTIirn. 

A  FEW  months  ago  I  had  occasion  to  make  a  com- 
parative examination  of  a  number  of  lubricating  oils 
made  from  Scotch  shale,  with  a  view  of  finiling  some 
explanation  of  the  gi'eat  diflerences  in  viscosity  or 
"  body"  which  are  met  with  in  oils  of  etpial  sp.  gr. 
made  by  ditt'erent  Scotch  oil  companies. 

When  engaged  in  this  investigation  of  ptn-ely 
technical  intei'est,  and  in  endeavouring  to  approach 
the  subject  from  its  chemical  and  semi-scientific  side, 
it  occurred  to  me  that  the  amount  of  bromine  which 
the  various  siimples  of  oil  would  combine  w^ith  might 
throw  some  light  on  the  matter.  But  in  this, 
unfortunately,  I  was  lUsappointed. 

Wliile  failing  in  the  immeiliate  purpose  for  which 
the  investigation  was  commenced,  I  have  ventureil 
to  gather  together  the  results,  and  more  especially 
those  of  the  critical  experiments  which  were  madt^ 
on  the  conihtions  of  applying  the  test,  in  the  hope 
that  they  may  prove  of  interest. 

The  method  which,  after  a  few  preliminary  trials, 
■n-as  adopted,  is  fundamentally  that  of  Professor 
Mills  and  others,  some  results  of  which,  when  applied 
to  vegetable  oils,  resins,  kc,  have  already  been 
communicated  to  the  Glasgow  Section  of  this  Society. 
It  ■was  slightly  moilified,  accortling  to  the  recom- 
mendations given  in  Allen's  Commercial  Organic 
Analysis,  188(5  etlition,  Vol.  2,  page  331,  and  consists 
essentially  in  adding  a  known  excess  of  bromine  in 
bisulphide  of  carbon  to  a  known  weight  of  the  oil 
which  has  also  been  dissolved  in  the  same  liiiuid. 
After  allowing  it  to  stand  for  a  certain  length  of  time, 
aqueous  solution  of  ioilide  of  putassium   is  addcil. 
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and  the  free  iodine  liberated  is  titrated  witli  standard 
solution  of  tliiosulpbate  of  soda.  This  last  rpaRcnt 
was  deei-nonual,  and  the  bromine  in  bisulphide  of 
carbon  approximately  so.  The  latter  solution  was 
kept  in  a  stojipered  bottle,  covered  with  black  paper 
to  exclude  lifjht,  a  few  lumps  of  fused  chloride  of 
calcium  being  added  to  absorb  moistm-e.  The 
bisulphide  of  carl)OU  used  iu  the  testa  had  been 
recently  distilled  after  havinf;  been  treated  with 
l)romine  till  just  coloju'ed,  and  it  also  was  kejjt  over 
chloride  of  calcium. 

The  titrations  were  done  in  tU'y  stoppered  bottles 
of  about  121)  CCS.  capacity,  a  standard  solution  of  the 
oil  iu  bisulphide  of  caiiton  beinp;  generally  made  of 
1  per  cent,  to  i  per  cent,  strength.  For  each  titra- 
tion 10  CCS.  of  this  solution  were  aeciu'ately  measured 
out  from  a  pipette,  and  after  diluting  with  bisulphide 
of  carbon,  the  varying  excess  of  bromine  solution 
was  added  from  a  uaiTow  grailuated  cylinder.  After 
remaining  iu  contact  for  a  definite  number  of 
minutes,  an  ai^proximately  deci-normal  solution  of 
iodide  of  i3(jtaS8ium  was  added,  in  quantity  equal  to 
that  of  the  bromine  solution  used,  and  the  standard 
thiosulphate  of  soda  run  in  from  a  l)ui'ette,  with 
freq\ient  shaking,  the  end  point  being  finally  catight 
with  great  exactitude  by  using  starch  sohition  as  an 
indicator.  The  results  were  always  calculated  as 
grms.  of  bromine  combining  with  100  grms.  of  the 
oil  examined. 

A  few  preliminary  titrations  with  mineral  lubri- 
cating oil  showed  that  some  ai'bitrary  niles,  not 
mentioned  Viy  Allen,  must  be  made  and  ailhered  to 
in  order  to  obtain  constant  and  compai-ative  results, 
and  a  critical  examination  was  at  once  made  of  the 
effect  of  varying  the  several  conditions  which  might 
iiirtuence  the  result.  These  conditions  were  : — 
moisture,  li.ght,  time,  dilution,  and  excess  of  bromine 
used ;  and  from  the  experience  thus  gained  the 
following  method  was  adopted  and  adhered  to 
throughout. 

jMoistm'e  and  light  to  be  rigorously  excluded. 

The  time  of  bromiuation  to  be  15  minutes. 

The  amount  of  bromine  added  to  be  twice  as  much 
as  is  required  by  the  oil,  as  indicated  by  a  prelimi- 
nary titration ;  that  is,  the  excess  found  in  the 
backward  titration  with  thiosuli^hate  solution  to  be 
e(iual  to  the  amoimt  absorbed  Ijy  the  oil. 

Lastly,  the  oil  solution  to  Vie  diluted  with  bisul- 
phide of  carbon  to  three  times  the  volume  of  the 
-,',,  normal  bromine  solution  about  to  be  added,  so 
that  the  total  volume  diuing  bromination  to  be  four 
times  that  of  the  bromine  solution  added. 

The  etlect  of  difl'erences  in  temperature  during  the 
bromination  was  not  tried,  though  no  doubt  it  would 
be  considerable.  All  the  experiments  were  earned 
out  at  the  ordinary  atmospheric  temperature. 

In  "Allen"'  the  absence  of  light  and  nioistiu'e  is 
insisted  on,  Vmt  no  statement  is  made  as  to  the 
influence  of  varying  degi'ees  of  concenti-atiou  or 
proportions  of  bromine  added  ;  biit  these  were  foiuid 
to  affect  the  result  to  a  very  gi'eat  extent,  as  wiU  be 
seen  from  the  following  critical  experiments  : 

I. — Effect  of  Moisti-re. 

Tlie  average  of  a  number  of  comparative  titrations 
showed  that — other  conditions  being  the  same — the 
addition  of  one  to  Ave  drops  of  water  along  with  the 
liromine  increased  the  amoiuit  of  bromine  absorlied 
in  all  cases.  With  shale  oil  of  about  890  sp.  gr.  the 
increase  was  •;!  per  cent.;  ^vith  intermediate  oil  of 
HG8  sp.  gr.  the  increase  was  "6  per  cent.,  and  with 
burning  oil  of  about  '  804  sp.  gr.  the  increase  was 
about  25  per  cent.  With  sperm  oil  the  presence  of 
water  had  no  appreciable  efl'ect  on  the  result. 


n. — Effect  of  Light. 

With  890  sp.  gr.  shale  oil,  15  minutes'  exposure  in 
a  somewhat  shaded  part  of  the  room,  increased  the 
absorption  from  the  normal  1-tO  per  cent,  in  complete 
dai'kness,  to  173  per  cent.  A  similar  exposm-e  to 
ordinary  ditfiised  daylight  in  a  position  near  a  wimh  )W. 
showed  2t!  (J  per  cent,  absorbed. 

m. — Effect  of  Time. 

(((.)  Using  a  shale  oil  of  890  sp.  gi- ,  contact  with 
projjortions  of  bromine  equal  to  double  the  absorj)- 
tiou  found  (as  was  the  general  rule),  for  vai-;\-ing 
lengths  of  time,  showed  the  following  absorptions  : — 

Per  Cent. 

\  minute  contact ll'.'i  bromine  :ibsorI)e(l. 

15    minutes    .,         iro 

I    li.iur  lii-2 

IS    liGui-s        ..         2:cG       ,.  „ 

(6.)  Using  olive  oil  :  — 

Per  Cent. 

15  miniiles  contact 47 Mi  br.-tniinc  absorbed, 

30       „  47-8 

•>  liours  «'G 

4      „  , 4i.-4 

IV.^Effect  of  Dilution. 

(a.)  With  890  sp.  gr.  shale  oil,  the  bromiuation 
being  effected  in  solutions  having  the  following 
various  degrees  of  dilution,  expressed  iu  volumes  of 
the  ,\;  normal  bromine  solution  absorbed  :  — 

I'cr  Cent. 

Dilated  to  2T.  volumes,  absorjitton —  l.S'7 

4-0        ,.  , =   16-7 

G'S        .,  , =   I,-,-l 

S'O        ,.  , =   .M-ll 

„        WO        „  „  =   ll'.J 

(b.)  Using  olive  oil : — 

Per  Cent. 

t>ilntc(l  to  1  volume,  absoriitii>n  =  .■>r.1 

,,         2  voluraes,        „  =  4H'i 

4  „  „  =  47'll 

5  „  =    lC-4 

V. — Effect  of  v.\ryixg  excesses  of  Bromtxe. 
(((. )  Average  results  from   890  sp.  gr.    shale   oil, 
the   volume  of  ,\^  normal  bi-omine  solution  absorbed 
being  taken  as  luiity  :  — 

P.'r  Cent. 
Bromine  added  1'2  volumes,  absorption  ...  =  ]2'0 
I'S       ,.  .,  ...   =  l.'i-i; 

2-0        .,  „  ...   =  14-1) 

3-4      „  =  nil 

{h.)  Using  olive  oil : — 

I'erCent. 

Bromine  added  I'2  volumes,  absorption  ...  =  44".i 

„  „       2'0       ,.  ,.  ...   =  .1711 

.,  ,.        3-U        ,.  „  ...    =  4!)-4 

40        ,,  „  ...   =  55'5 

^T. — The  CoMBiNEn  Effect  of  long  time,  little 
dilution,  and  lar'ge  excess  of  bromine  on 
olive  oil,  is  shown  by  the  following  expe- 
riments, the  volume  of  bromine  solution 
absorbed  in  each  case  being  (as  in  the 
above  tables)  taken  as  unity  : — 

(1.)  Total  dilnti'^n r>-!i  volumes. 

Bromine  added fi'.l        „ 

Time 15  minutes. 

.\bsorption  found =  71'3percent. 

(2.)  Total  dilution 5'0  volumes. 

Bromine  added 4'5        „ 

Time 4  bours. 

Absorption  found =  mil  per  cent. 
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In  some  of  these  experiments,  anJ  more  especially 
in  the  last  two,  the  so-cnlled  "  Bromine  absorption  " 
•will  iuchule  a  considei'able  amount  of  bromine 
rediioeJ  to  hyibol)romic  acid.  This  fact  was  fully 
kept  in  mind  throughout  the  investigation,  but  no 
systematic  estimation  of  this  hydrobr-.'mic  acid 
formed  was  made. 

These  strictly  comparative  experiments  show  the 
great  iulluence  which  some  of  these  conditions  have 
on  the  result,  and  the  folly  of  comparing  results, 
unless  the  conditions  under  which  the  titrations  were 
carried  out  have  been  identical.  Hut  by  adhering 
strictly  to  the  same  method,  the  titration  gives  jjer- 
fectly  constant  results.  The  end  point  of  the  final 
titration  with  thiosnlphate  solution  is  very  distinct, 
and  results  not  varying  more  than  one  or  two  per  cent, 
of  theii-  value  may  be  regularly  looked  for.  The 
standard  solution  of  bromine  in  bisuli)hide  of  carbon 
was  found  to  keep  fairly  well ;  after  standing  for  a 
fortnight  in  a  covered  liottle,  with  frequent  use,  the 
remiunder  was  found  to  have  practically  the  same 
strength. 

As  to  the  results  themselves,  I  fear  that  they  are, 
with  mineral  oils  at  least,  only  compiu-ative.  AVith 
mineral  oils  the  amount  of  bromine  absorbed  should 
indicate  the  quantity,  or  rather  the  molecular  pro- 
portions, of  olefins  present,  as  pai'affius  do  not,  under 
these  conditions,  combine  with  bromine.  The  veiy 
small  absorption  of  rel5ned  paraffin  wax  and  ozokerite, 
Nos.  74  and  7li  of  the  table,  show  that  this  holds  true 
with  solid  pai-affins  ;  and  the  sample  of  German  white 
v.aseline  oil,  Xo.  32,  shows  that  litpiid  paraftiu  oils 
can  also  be  made  which  do  not  combine  with  1  uomine. 
But  the  extremely  slow  natiuc  of  the  reaction  after 
a  certain  point,  and  the  great  influence  of  time, 
concentration,  and  mass  action,  show  that  it  is 
difficult,  if  not  impossible,  to  obtain  an  exact  indi- 
cation of  the  olefins  present.  Even  with  vegetable 
and  animal  oils  there  seems  to  be  an  uncertainty  as 
to  the  tiiie  absorption,  although  the  results,  within 
moderate  ditJ'erences  of  contUtions,  show  smaller 
variations  than  with  mineral  lubricating  oil.  Perhaps 
if  the  amount  of  bromine  which  had  been  reduced  to 
hyib-obromic  acid  had  been  estimated,  the  results 
woidd  have  been  more  in  accordance  with  theory  ; 
but  this  was  not  attempted  in  this  series  of  experi- 
ments. Nothing  more  than  comparative  results  were 
required,  aud  in  all  probability  the  absorptions 
given  do  not  represent  the  saturation  of  the  full 
quantity  of  olefins  present.  The  reason  for  the 
sluggishness  of  the  reaction,  whether  caused  by  the 
presence  of  olefins  in  some  isomeric  but  less  active 
form,  or  by  the  tendency  of  tlie  reaction  to  stop 
when  mono-bromo  derivations  have  been  fonned,  I 
am  not  in  a  jjosition  to  state.  Neither  can  I  say 
whether  treatment  with  bromine  in  large  excess,  in 
concentrated  solutions  and  with  long  contact,  would 
act  on  the  olefins  only,  aud  woidd  do  so  fully  within 
reasonable  time.  The  exhaustive  treatments  such  as 
are  necess.iry  to  prove  tliis  were  not  tried. 

The  results  of  the  absorption  of  mineral  oils,  as 
recorded  in  the  following  taV)le,  may  be  calculated 
into  percentages  of  olefins  acted  on,  as  follows  : — 
The  product  formed  is  supposed  to  be  Ci,Ho„Br;,  and 
taking,  for  example,  fraction  Y.  of  naphtha.  No.  48 
of  the  table,  its  boiling  jjoiut,  180  to  ISii  F.,  shows 
that  the  average  oletiin  molecule  present  will  be 
CjHn,  so  the  bromine  absorption  (41 "  3  per  cent.)  is 
equal  to  23 '.5  per  cent,  of  olefins  of  that  average 
foiTunla.  With  burning  oil,  the  olefins  present 
wiU  probably  have  an  average  moleculiu-  formula 
of  CuHm,  and  25  per  cent,  absorption  will  corre- 
spond to  28"  4  per  cent,  of  olefins.  With  lubricating 
oil  of  abont  890  sp.  gi-.,  an  absorption  of  14  per  cent. 


will  correspond  to  29 '5  per  cent,   of  olefins  of  the 
average  formula  C'jiHis. 

These  percentages  of  olefins  arc  much  lower  than 
those  generally  assumed  to  be  present  in  these  oils. 
The  fatty  oils  wluch  were  tested  also  gave  lower 
results  than  are  denaauded  by  theoi-y.  and  than  those 
foimd  by  Professor  Mills,  but  it  may  he  noted  that  the 
results  of  the  mineral  oils  (juoted  by  him  agree  very 
closely  with  those  reported  below. 

Table  of  Bkomi.ve  Absorptioss. 


No. 

Xiitiiiv  ami  Origin  of  Oil. 

Sp.  Gr.  at 
00»F. 

Hroiuinj! 
Absor)>tion. 

SCOTCn  Sn.tLE   LCUKIHTIXG 
OlL3. 

1 

"  A."  Co.'s  Blaili  Oil 

'.ICO 

in-c* 

2 

is-,-, 

S 

„       „      l';ili-  Oil  

'Mi 

n-i 

4 

iXlS 

U-; 

5 

, 

sao 

i-j',i 

1; 

8SC 

1  fr 

., 

"J!."  Co.'s  Pale  Oil 

?9l 
892 

n'3 

S 

"  C."  Co  's  Pale  Oil 

12'7 

■1 

12-1 

10 

"  D."  Co.'s  Pale  Oil 

i»- 

lT-3 

11 

„       „         „      „    

SSG 

lii'T 

u 

"B."  Co.'s  Pale  Oil 

883 

If:; 

13 

••  F."  Co.'s  Pale  Oil 

!I0» 

Vl-f, 

14 

„       „         ,.      , 

S!I8 

vri 

15 

"  G."  Co.'s,  \Y.  ofScotlanil,  Pale  Oil 

S93 

114 

ll! 

»•            t-                  t,                  y                  M         ti 

88S 

12-0 

17 

"U."  Co.'s       , ,. 

Scoica  Sn.vLF.  Ixtekmepute 
Oils. 

898 

13-3 

18 

"  .\."  Co.'s  Pale  Oil 

sr.3 

188 

19 

8C8 

17-4 

20 

"C."  Co.'s  Pale  Oil 

87S 

lG-3 

21 

Amebicak  Lubricatixo  Oils. 

805 

l«-5 

22 

From  residuum.  Seotcli  reliniuK  . 

908 

7-Cl 

2.3 

.1              »              •>           >* 

f-'d 

7-.'iO 

24 

English       ., 

912 

0-9ti 

25 

1. 

911 

.'>'iO 

26 

American  make,  i)alc 

■Nl.-, 

U'lO 

27 
28 

'.>0."> 



9Ui 

4-95 

29 

„       petroleum  jelly 

Rl'SSIAN   ANB  (JKHMAN    Llilltl- 

CATISG  Oils.    ' 

890 

fi-33 

SO 

Crude  Rus.siau  distillate 

.. 

C'45 

SI 

Vosclin  oil,  German 

.. 

4-80 

32 

"Water-whrto  voselin  oil,  German. 

890 

•008 

Each  i-esult  is  the  mean  of  three  or  more  experiments. 
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Table  of  Bdomine  Absohi'tioxs — cont. 


No. 

Nnture  and  OriRin  of  Oil. 

Sp.  Gr.  at 
00°  F. 

Biominc 
Absorption. 

ScoTcir  SiiAi.n  lii'RSiXG  Oils. 

*) 

804 

24-9 

:!t 

802 
SIO 

27'2 

s.-> 

„    second    ..      unwashed. 

27-3 

.•ti; 

„           „        „      wiLsliod  . . . 

810 

20-4 

.'17 

8119 

21-1 

.18 

„      spociiil  (lUMlily 

797 

2li-3 

.S9 

'■C'Cc's  lil-st  qualitv 

Sll2 

2 12 

411 

,,       „     spi'imd    

809 

23  •  8 

41 

800 

■>3"S 

42 

"H." 

$03 

2i;-3 

Scotch  Shale  XArniHAs. 

4,1 

Ordinary  rclinctl  nnpliltm 

734 

42-2 

\V 

1st  m  per ci'iit.,  from  fractional  dis- 
tillntion  of  above 

l«19 

47-4 

V, 

2nd           

7i:i 

4.'J-S 

4« 

.'ird 

720 

12 -2 

47 

III 

720 

41-7 

4S 

.Itli            

;:ii 

U-3 

49 

Cth            

7.'i5 

lo-(i 

.'ill 

7th           

740 

40-3 

51 

Sth 

743 

39 -S 

52 

»th 

7.'->3 

38-S 

53 

789 

3f2 

No. 

Nature  of  Oil. 

Sp.  Gr.  at 
&f  F. 

Bromine 
Absorption. 

51 

Animai.  kts-d  A'eoetable  Oils. 
Refined  rape  oil 

914 
943 
922 
895 
917 
Ml 
932 
932 

S7S 

50'2 

55 

S8'5 

61". 

Cotton  seed  oil 

40'2 

57 
S8 
.19 

Air-blown  cotton  sctd  oil 

Olive  oil 

Castor  oil 

31-4 
47-0 
49'0 

t;o 

in 

(12 
C3 

i:4 

Bnik'd  linsei'd  i.il 

05 -3 
C3-2 

nil -3 

27'S 

U5 

Sperm  oil 

45 '1 

fi(i 

n7 

Butter  fat 

0.J..1 

C8 

Tallow 

23 '5 

(i9 

Pressed  stearic  acid 

5-9 

No. 


Nature  of  Wax. 


M.  P.,  F°. 


Bromine 
Absorption. 


92 

3 -CO 

103 

3 '20 

1211 

1-30 

123 

TOO 

125 

0-73 

142 

111 

140 

0-54 

Paiiaki-in  Wax,  &o, 

70  I  Soft  semi-ri'lincil  was 

71  „  „  

72  Semi-rednod  wax 

73 

74       Refined  wax 

73  Crude  ozokerite 

7(S    i  Purified  ozokerite 


THE  OXIDATION  OF  ESSENTIAL  OILS.— 
PART  VI. 

NOTE  ON  THE  ATMOSPHERIC  OXIDATION 
OF  TURPENTINE,  CAMPHOR  OIL,  AND 
OIL  OF  SUNFLOWER. 

BY    C.  T.  KIiNGZETT,    F.I.C.,    F.C.S. 

CoNsiDKBAiiLE  attention  has  been  paid  iliirinp;  the 
last  few  years  to  the  study  of  camphor  oil,  whioli 
has  found  its  way  into  commerce,  to  some  extent,  as 
a  substitute  for  turpentine  in  tlic  manufacture  of 
paints  and  varnishes. 

H.  Yoshida  lias  made  a  chemical  examination*  of 
this  oil,  and  by  the  fractional  distillation  of  a 
sample  which  Avas  five  years  old,  and  analyses  of  the 
various  distillates,  he  anived  at  the  conclusion  that 
the  specimen  under  examination  was  composed  as 
follows : — 

Terebenthene b.p.  156° about      7  Per  Cent. 

Citrene b.p.  172' to  173".. about    20         ,, 

Camphor 205° about    23         „ 

Camphorogenol  ..b.p.  212°  to  213".. about  50  ., 
The  terebenthene  appeared  to  be  identical  with 
the  terebenthene  of  French  tm-pentine,  and  the 
citrene  is  probably  identical  with  citrene  from  lemon 
oil.  Yoshida  thus  gave  quantitative  exjoression  to 
the  fact  which  Avas  previously  known,  namely,  that 
camphor  oil  consists  of  camphor  dissolved  in  a 
mixtiue  of  terpenes,  and  he  identified  the  consti- 
tuent hydi'ocarljons. 

Much  of  the  camphor  contained  in  camphor  oil 
may  be  abstracted  by  suitable  means,  such  as  freez- 
ing. The  chief  interest,  however,  of  this  investiga- 
tion attaches  to  the  substance  which  is  termed 
"campihorogenol,"  inasmuch  as  Yoshida  an-ived  at 
the  conclusion  that  it  constitutes  the  soiu-ce  from 
which  camphor  itself  is  i^roduced.  The  evidence 
upon  which  he  based  this  conclusion  may  be  stated 
as  follows  :  if  camjihor  oil  be  freed  from  camphor, 
as  far  as  possible,  by  freezing,  and  aftenvards  heated 
to  about  212°  to  220^  C,  it  yields,  upon  fm-ther 
freezing,  a  further  amount  of  camphor.  The  analysis 
of  camjihorogenol  furnished  figiu'es  agi'ceing  very 
well  Avith  the  theoretical  requirements  of  the  formula 
CioHisO-,  and  as  the  conversion  into  camphor  was 
always  accompanied  with  the  ehminatiou  of  a  small 
quantity  of  water,  he  concluded  that  the  decomposi- 
tion might  be  expiressed  by  this  equation  : — 

CoHisO.,  =  C,oHi,;0  +  H.>0. 

'  J.  Chem.  Soc.  Trans.  1885,  p.  779. 
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By  the  nctiou  of  energetic  oxidants,  liko  nitric  sind 
chromic  acids,  cunipborogcuol  is  icsolvoil  liist  into 
ciimphor  and  then  hnally  into  a  number  of  acids,  the 
chief  i>f  which  is  ciiniphoric  acid.  The  change  of  | 
camphorofjeuol  into  camj^hor  is  always  atten<led  with 
tlie  polymerization  of  a  part  of  the  substance  into  a 
dark  yellow  oil. 

The  proiluetion  of  camphor,  which  fcoes  on  in 
camphor  oil  by  ageing,  or  by  the  passage  of  air  or 
oxygen  into  it  in  a  heated  condition,  is  therefore 
assumed  to  be  brought  about  in  this  way  :  the 
terpenes  are  oxidised  and  hydrated  simultaneously, 
as  represented  by  the  following  equation  : — 

C,oH„  +  H.:0  +  O  =  C,„H„0,. 
•ind  the  camphorogenol  thus  fonned  is,  in  its  turn, 
resolved  into  camphor  and  water  as  follows :  — 
C,„H„Oa  =  Cu,H,„0  +  H,0. 
Interesting  as  ai-e  these  results,  they  can  hai-dly  be 
regiu-ded  as  conclusive  evidence  respecting  the  mode 
of  production  of  ramphor,  since,  as  all  the  operations 
were  conducted  in  the  free  presence  of  air  (which 
was  observed  by  I'oshida  to  favour  the  change)  it  is 
possible  that  camphor  was  produced  by  the  direct 
oxidation  of  the  terpenes. 

Some  yeai-s  ago,  I  subjected  samples  of  camphor 
oil  to  oxidation  by  air  in  the  presence  of  water,  ^vith 
the  ^^ew  of  ascertaining  if  the  products  aie  identical 
with  those  which  are  fm-nished  by  terpenes  generally, 
and  found  that  peroxide  of  hyth-ogen  was  freely  pro- 
duced.     This  result  was  in  itself  a  proof  that  the 
oil  contained  one  or  more  terpenes,  because  I  had 
previously  proved  that  all  terpenes  yield   peroxide 
of  hydrogen  when  they  ai-e  oxidised  in  this  manner. 
Since  then,  I  have  on  several   occasions  employed 
camphor    oil    on    a   large    scale    in   manufactimng 
operations,  as  a  substitute  for  ortlinary  tiu-pentine 
or  eucalyptus  oil  in  my  process  of  preparing  disin- 
fectants]   with   fairly   satisfactory-   results.      In    one 
experiment  there  was  obtained  from  120  gallons  of 
the  oil   diu-ing   52    hours'   oxi<lation,   a  quantity   of 
above   1,1)00   grms.   of    peroxide    of    hydrogen,    its 
capability  of   producing   that   substance  remaining, 
of  com-se,  anything  but  exhausted.     In  another  trial, 
a  quantity  of  320  gallons,  during  a  similar  period, 
yielded  3,379  grms.  of  peroxide  of  hyili-ogen  (calcu- 
lated as  piu-e  H;0..),  the  density  of  the  oil  having 
increased  to  925.     This  i)aitiall.v  oxidised  oil  yielded 
a  further  (juantity  of  H;0^  nearly  equal  in  amount 
to  that  originally  i:)roduced  during  a  fiu'tlier  period 
of  oxidation,  but  after  that  time,   although  it   still 
continued    to     yield    the    peroxide    in    diminished 
amount,  the  oxidation  proceeded  much  more  slowly 
than  liappens  with  turpentine  oil  at  that  stage. 

In  another  and  more  recent  trial,  in  which  110  gals. 
of  camphor  oil  was  submitted  to  oxidation  diuiug 
100  houra.  7i  gals,  of  partially  oxidised  oil  of  sp.  gr. 
925  resulted,  and  this,  upon  further  (Oxidation  diu-iug 
24G  hours,  yielded  02  gallons  of  oxidised  oil  of  sp.  gr. 
950.  A  sample  of  this  oxidised  oil  is  now  produced. 
Tlie  formation  of  peroxide  of  hydrogen  in  this 
process  necessitates  the  previous  production  of  the 
compound  whicli  I  have  termed  camphoric  peroxide, 
which,  unless  it  be  identical  in  composition  with 
Yosliida's  camphorogenol.  complicates  the  chemistry 
of  the  oxidation  of  camphor  oil  much  beyond  that 
gentleman's  expressed  views.  If  the  two  substances 
were  identical,  the  formation  of  H-Oj  might  be 
assumed  to  result  from  some  such  reaction  as  is 
expressed  by  the  following  equation  : — 

C,„H„0;  +  H.:0  =  H;0.  +  C,„H,hO, 

and  if  that  happened  it  might  be  supposed  that  from 
the    resulting   substance   Ci„H„0   (the    formula    of 


Borneol  camphor)  successive  ([uantities  of  camphor- 
ogenol coTild  Ije  produced  by  continued  oxidation. 
This  hyiHjtlicsis  would  not  be  jirohibitivc  of  the 
assumed  direct  production  of  ordinary  camphor  from 
camphorogenol  liy  heating. 

It  would  be  therefore  of  much  interest,  if  Yoshida 
would  examine  his  camphorogenol  in  order  to  ascer- 
tain if  peroxide  of  hydrogen  can  be  produced  there- 
from by  mere  contact  with  water.  There  are  many 
weighty  reasons,  however,  for  concluding  that  the 
peroxide  of  hydrogen  results  from  a  chemical  reaction 
of  water  upon  a  more  highly  oxidised  substance — 
possibly  Cii.HisOi, — for  I  have  shown  that  while  in 
the  atmospheric  oxidation  of  turpentine,  the  HjOj  is 
accompanied  in  the  aqueous  sohition  with  a  very 
small  quimtity  of  camphoric  acid*  (Ci„H,„0i)  there 
is  found  a  very  much  lia-ger  quantity  of  a  glucose- 
like bitter  substance,  giving  upon  analysis  figures 
supporting  the  formula  Ci„H,..0:,.t  The  following 
reaction  may  possibly  represent  the  chemical  change 
wliich  furnishes  peroxide  of  hydi-ogen  and  the  sub- 
stance Cii,HinO:i,  and  which  are  found  together  in  the 
aqueous  solution  accompanying  the  oxidation  of 
turpentine  oil  when  conducted  in  the  presence  of 
water :  — 

C„.H„0,  -f-  H,0  =  C,„H,A<  -I-  H,0,. 

The  fiuther  jsossibility  remains  that  Y'oshida's 
camphorogenol  furnishes  my  camphoric  peroxide 
by  fiuther  oxidation,  tlnis  ; — 

C,oH,,0,  +  O,  =::  CJIisO^. 

It  will  be  seen  that  Yoshida  has  assigned  to  his 
camphorogenol  the  formula  which  I  originally  sug- 
gestedj  might  represent  the  constitution  of  the 
organic  peroxide  which  is  formed  by  the  atmo- 
spheric oxidation  of  terpenes,  namely  Ci„His(\.,  or 
a  mono-hydrated  terpene  oxide  (CinHir.O,  H.;Ol — the 
substance  which  was  first  obtained  by  Soret.  This 
^-iew,  however,  I  subsequently  abandoned,  and 
adopted  the  formula  Ci.iHuOj.  In  so  doing  I  was 
influenced  to  a  great  extent  by  the  researches  of 
!  Brodie,  who  had  claimed  to  have  established  the 
existence  of  a  substance  wliich  ho  termed  rmnphoi-ir 
pi  rii.f'uJo,  and  which  he  represented  by  that  formula. 
Since  then  I  have  sliown§  that  Brodie  was  in  eiTor, 
and  that  such  a  substance  is  not  formed  in  the 
reaction  which  he  investigated.  I  therefore  feel 
quite  at  liberty  to  change  my  own  views  as  to  the 
constitution  of  the  product  in  which  I  am  more 
particularly  interested,  and  am  now  inclined  to 
adopt  either  the  formula  CiHisOj  or  Ci,iH„,0;, 
more  particularly  since  by  their  use  the  production 
of  the  sulistance  Ci,iH,sO:,  and  peroxide  of  hydrogen  is 
reaiUly  explained.  I  take  the  choice  because  fiuther 
investigation  may  show  the  substance  Ci„H„0:i  to 
be  really  Ci„Hi,,(J..  H;0,  and  in  that  case  its  pro- 
duction simultaneously  with  that  of  H.-O-.-  from  the 
active  peroxide  when  placed  in  contact  with  water 
could  be  represented  as  follows  : — 

C,„H,„0,,  +  H.:0  =  C,„H,f,0i  -I-  HoO;, 

and   the  formation  of  the  peroxide  itself  could  be 
represented  by  the  equation 

Cii.Hir,  -|-  O3  =  CiiiHiiiO.,. 
It  will  be  observed  that  the  only  difference  between 
CiiiHi„0;i  and  Ci„H„0,  is  that  of  a  molecule  of  water, 
and  I  am  inclined  to  give  the  preference  to  Ci„Hi,,0;, 
because  water  is  not  essential  to  the  ijroduction  of 
the  peroxide. 


•  J.  Chcm.  .Soc.  Trans.,  ser.  i.  Vol.  XI 11..  )i.  210. 

t  Chini.  News.  Vol.  :i!i.  p.  ■.'Tn. 
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I  hnvo  here  a  sample  of  oxidised  turpentine  ■n-hich 

contains  a  lar^i'  amount  of  tho  peroxide,  and  which 
lias  been  ohtaineil  by  the  dry  oxidation  of  turpentine 
by  my  process,  ami  with  this  sample  we  will  demon- 
strate the  prodnction  of  peroxide  of  hydrogen  by 
shaking  some  up  with  water  and  testing  the  water  in 
the  usual  way.  I  will  also  make  the  same  experi- 
ment with  oxidised  camphor  oil. 

I  also  submit  samples  of  what  I  have  termed 
sdlidile  cinnphoi-  (C„,H„0;i)  obtained  respectively  from 
turpentine  and  camphor  oil,  while  another  specimen 
is  that  of  the  same  substance  but  obtained  by 
agitating  the  oxidised  dry  turpentine  at  a  subse<pieut 
stage  with  water. 

The  fpiantity  of  soluble  camphor  (Cii,HimO:,)  which 
is  obtained  in  this  way  is  proportionate  to  the  amount 
of  peroxide  of  hydi-ogen  wluch  is  also  obtained,  and 
both  vary  with  the  constitution  of  the  terpeues  which 
are  subjected  to  the  process  of  oxidation.  While  in 
some  instances,  therefore,  an  aqueous  solution  is 
oVitained  which  contains  not  more  than  2  to  4  per 
cent,  of  the  soluble  camphor,  and  from  1  to  2 
volumes  of  peroxide  of  hyilrogen,  in  other  cases  a 
solution  results  containing  as  much  as  7i  per  cent., 
l)y  weight  in  volume,  of  soluble  camphor,  and  3  to  i 
volumes  of  peroxide  of  hydrogen. 

The  a<pieous  solution  of  this  composition  which 
results  from  the  oxidation  of  tui-pentiue  in  the 
presence  of  water  always  gives  the  reactions  of 
thymol,  and  when  it  is  subjected  to  distillation  it 
yields  an  oily  distillate  with  an  odour  resembling 
somewhat  that  of  thymol,  Vmt  which  has  not  yet  been 
subjected  to  analysis.  Similarly,  it  yields  an  oil, 
although  of  a  darker  colour,  which  slowly  separates 
from  the  solution  when  it  ia  admixed  with  a  large 
proportion  of  dilute  ( 1  to  5)  sulphimc  acid ;  l:)ut 
whether  this  substance  is  identical  with  that  which 
is  fiu-uished  by  distillation  I  have  not  yet  ascer- 
tained. 

In  concluding  this  pai-t  of  my  subject  I  would 
point  out  a  possible  relation  which  may  exist  between 
the  soluble  camphor  (dnHisOa)  and  thymol.  If  we 
assume  that  the  soluble  camphor  contains  a  molecule 
of  attached  water,  its  real  formula  becomes  Ci,jHi„0;, 
which  in  its  turn  contains  the  elements  of  one  mole- 
cule of  water  in  addition  to  those  which  are  repre- 
sentative of  thymol  (CinHuO). 

Althou.gh  I  have  made  many  attempts,  I  have  not 
succeeded  in  obtaining  from  this  soluble  camjihor 
ordinary  camphor.  Further  investigation  is  requii'ed 
before  the  chemistry  of  the  air  oxidation  of  terpenes 
can  be  discussed  with  assiu'ance. 

This  soluble  camphor  fiuTiishes  an  orange-yellow 
product  when  treated  with  strong  nitric  acid,  and 
once  or  twice  diuin.g  its  distillation  I  have  observed 
evidences  of  the  production  of  a  ci-ystalliiie  substance. 

In  conclusion,  I  wish  to  ilirect  attention,  very 
briefly,  to  the  importance  of  these  matters  in  con- 
nexion Avith  the  subject  of  natural  sanitation.  In 
my  work  ou  "  Xatui-e's  Hygiene  "*  I  have  given 
a  careful  account  of  the  immense  influences  on 
climate  which  are  exercised  by  pine  and  eucalyptus 
forests  wherever  they  exist.  In  the  case  of  .\ustralia, 
jNIr.  Bosisto  has  calculated  that  in  New  South  Wales 
and  South  .\u.stralia  there  may  l.)e  held  no  less  than 
!>(58,887,-440,000  gallons  of  eucah-ptus  oil  at  one  and 
the  same  moment  iu  the  leaves  of  trees  more  or  less 
massed  together  and  occupying  a  belt  of  country 
over  which  the  h(jt  winds  blow.  Accepting  this 
I'stimate,  I  have  calculated  that  this  quantity  of  oil 
can,  .  and  must,  give  rise  liy  its  oxiilation  in  the 
atmosphere  to  the  production  of  92,785,023  tons  of 


peroxide  of  hydrogen,  and  507,587,945  tons  of 
soluble  camphor  (Cii,Hi,0.i'.  not  to  mention  the  other 
prochicts  of  oxidation  ;  and  when  one  reflects  upon 
the  powerful  oxidising  property  of  the  one  substance 
and  the  intense  antiseptic;  characters  of  the  other 
product,  it  is  easy  to  understand  how  large  an  in- 
fluence for  good  they  must  exercise  upon  the  sanitary 
condition  of  the  country  iu  wliich  they  are  generated. 
Now  that  the  chemistry  of  (^imjilior  oil  has  been 
studied,  and  that  I  have  shown  it  to  be  equally 
eflective  with  eucalyptus  and  pine  oils  in  the  pro- 
duction of  the  substances  just  referred  to,  it 
necessaiily  follows  that  within  the  limits  of  the 
existence  of  camphor  forests  they  may  be  regarded 
as  constituting  a  natural  sanitary  agent  of  the  same 
high  order  as  forests  of  pine  and  eucalyptus  trees. 
This  subject  will  be  dealt  with  in  further  detail 
iu  the  new  edition  of  my  book  which  is  now  iu  the 
I^ress. 

The  note  I  have  to  commTiuicate  respecting  sun- 
flower oil  is  simply  t(i  the  elTect  that  a  specimen  with 
which  I  experimented  some  time  ago  did  not  yield 
any  peroxide  of  hydrogen  when  oxidised  by  my 
process,  so  I  conclude  that  it  did  not  contain  any 
terpene.  I  am  not  siu-e,  however,  whether  this 
sample  was  produced  from  the  seeds  of  the  sunflower 
or  from  the  leaves. 


^ftucagtlf  ^rrtioit. 
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MISCELL.A.NEOUS  COMMUNICATIONS. 

Mr.  T.  W.  Lovibond  exhibited  an  apparatiis,  the 
invention  of  Mr.  J.  W.  Lo^-ibond.  for  matching  and 
registeiing  the  tints  of  coloured  fluids.  The  instru- 
ment consists  of  a  long  naiTow  box,  with  a  partition 
down  the  middle  of  its  length.  A  hole  at  one  end 
serves  as  an  eye-piece  for  viewing  the  divided  field 
produced  by  the  iiariition.  One  half  of  the  field  is 
occupied  liy  the  fluid  under  obsen-atiou,  in  a  cohuuu 
of  any  required  length,  and  on  the  other  side  coloured 
glasses  are  dropped  into  grooves  thi-t>ugh  slits  in  the 
top  of  the  box,  till  the  light  passing  throiigh  them 
matches  the  tint  of  the  fluid. 

The  CiiAiRMAX  said  he  proposed  to  use  it  in  esti- 
mating the  organic  matter  in  air  by  a  modification  of 
Cirrnelley's  permanganate  method,  but  had  as  yet 
found  diJSiciilty  in  matching  tho  permanganate  tints, 
except  by  combinations  of  glasses  of  qiiite  different 
colours. 
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Mr.  B.  S.  Pkoctor  desoribed  a  method  he  had  once 
used  for  estimating  the  purity  of  saffron  by  mntohiug 
it  against  bichi-omate  solution,  and  suggested  the 
application  of  the  tintometer  in  this  and  similar 
cases. 

■ — n»»aj3>y>- 


DISCUSSION  ON  MR.  PEILE'S  TAPER  OX 
THE  Sm>TLEY  SPA  WATER. 

Mil.  J.  H.  Pa-vne  furnished  the  following  quotation 
from  Squire's  "  Companion  to  the  British  Phamia- 
copoeia,"  8th  edition,  1871  : — 

"  Spas  of  Eiu-ope.— Li  Britiiiu.— Shotley  (North- 
iimberiaudK   saline,  chalybeate  ;  contains  2i)  gi-s.  in 
20  oz.,  chieily  chloride  of  sodium,  with  1  gr.  oxide 
of  iron  and  il  grs.  chloride  of  calcium.     Not  much  , 
frequented.'' 

He  commented  on  the  difference  of  'Mr.  Peile  s 
analysis  from  this  and  from  another  old  analysis 
which  Mr.  Peile  had  quoted,  especially  ou  the  fact 
that  Mr.  Peile  had  loimd  barium  iuthe  water. 

Mr.  John  Paitixson  also  considered  the  presence 
of  biU-ium  a  featiu-e  of  interest  in  a  water  used  for 
meiliciual  ptuposes. 

Mr.  B.  S.  Pkoctoe  stated  that  barium  chloride  was 
occasionally  given  in  doses  larger  than  could  well 
have  been  taken  by  drinking  the  water.  He  sug- 
gested that  the  tlifferences  among  the  analyses 
probably  arose  from  changes  in  the  composition  of 
the  water. 

The  CiiAiionx  could  coufli-m  Mr.  Peile's  analysis  j 
in  its  essential  points,  having  had  the  water  analysed  j 
in  the   College    laboratoi-y.      He   agreed  with  Mr. 
Proctor  as  to  the  probability  of  the  water  changing 
through  time. 


A  SIMPLIFIED   CHROMOMETER   FOR   COM- 
PARISON OF  MODERATELY  DEEP  TINTS. 

BY  C.  U.  lilDSDALE,  F.I.C.,  F.C.S. 

Ix  November  1886  I  had  the  honour-  of  reading  a 
paper  on  "A  new  form  of  apparatus  for  colour 
tests,  and  notes  on  Stead's  alkali  method  for  esti- 
mating low  percentages  of  carbon,"  before  this 
Society.  In  it  I  described  my  rotary  "chromo- 
meter,"  by  wliich  solutions  of  very  faint  tint  could 
be  compared,  and  the  depth  of  that  tint  measur(><l, 
the  indications  so  oV)tained  being  utilised,  amongst 
other  things,  for  the  determination  of  carbon  in  vei-y 
soft  steel. 

Diu-ing  the  informal  discussion  which  followed,  a 
gentleman  asked  whether  the  apparatus  could  be 
used  for  the  determination  of  carbon  in  ordinary  soft 
steel,  containing  from  1  to  12  per  cent,  of  that 
element,  and  I  pointed  out  that  this  would  give  too 
strong  a  tint  unless  diluted  considerably.  I  have, 
however,  since  then  devised  the  present  apparatiis, 
wliicli  is  very  much  simpler,  and  may  be  used  for 
comparison  of  deeper  tints  than  can  with  advantage 
be  compared  in  the  rotary  chromometer. 

Besrripliod  of  aiipaiatus.—Thiee  glass  comparison 
tubes  of  equal  bore  throughout,  gradtiated  to  15 
main  divisions,  each  of  which  is  sub-divided  into 
fifths,  hang  as  near  each  other  as  possible  tln-ough  a 
pei-forated  strip  of  wood.  This,  in  turn,  is  supported 
at  each  end  by  a  thick  glass  rod,  terminating  at  its 


lower  extremity  in  the  base  board.  The  centre  tube, 
which  can  be  used  for  the  standard,  is  scaled  at  the 
bottom,  whilst  the  two  side  tubes  have  a  ,*,th  hole 
in  them.  In  all  three  is  a  small  enamel  glass 
cylinder,  the  top  of  which  is  the  zero  line,  and  the 
graduation  continues  upwards. 

Clamped  on  the  two  glass  rods  which  support  the 
top  piece  is  a  grip  arrangement,  holding  three 
oriUuarj'  test  tubes,  which  slide  easily  over  the 
graduated  comparison  tubes,  and  the  tojjs  of  which, 
when  in  their  lowest  position,  are  about  up  to  the 
zero  mai-k  of  the  graduated  tubes.  The  grip  arrange- 
ment consists  of  three  fixed  jaws,  against  which  are 
held,  by  iudiarnbber  bands,  three  moveable  jaws 
pivoted  ou  a  horizontal  axis,  the  jaws  being  hollowed 
so  as  to  grip  the  test  tube  sli(liug  in  them.  They 
serve  to  keep  the  sliding  tube  at  any  height  to  which 
it  may  be  raised. 

The  process  of  amparison  is  as  follows  : — Fill  the 
centre  tube  up  to  10  divisions  (or  any  other  number 
prefeiTed)  with  solution  of  standard  depth  of  tint, 
pour  the  solution  to  be  compared  into  one  of  the 
side  tubes,  when  it  will  at  once  run  thiough  the 
hole  in  the  bottom  into  the  tost  tube  beneath,  and 
when  this  is  nearly  full,  look  right  down  the  two 
comparison  tubes  and  raise  the  test  tube  lieneath, 
containing  the  solution  to  be  compared  (keeping  the 
hand  below  the  grip  all  the  while  so  that  it  does  not 
cast  a  shadow  ou  the  liquid  in  the  tubes),  uutU  the 
depth  of  tint  is  equal  to  that  of  the  standard. 

Then  read  off  the  number  of  divisions  required, 
and  calculate  :  — 


I 


Xmnbcr  div.  stftii.  x  per  oeii t.  stan. 
Nmnbi.T  div.  sol.  to  be  tested 


per  cent,  sought. 


Then  pull  out  the  compaiison  tube  and  the  test 
tube,  rinse  and  return  to  their  places,  put  in  the 
next  solution  to  be  tested,  and  so  on. 

The  centre  sliding  tube  should  be  raised  to  the 
same  height  as  the  side  one,  so  as  to  equalise  any 
effect  which  the  double  thickness  of  glass  may  have 
upon  the  tint. 

It  is  of  coiu'se  a  matter  of  indifference  whether  a 
measured  quantity  of  stiDiJai-d  solution  be  put  into 
the  centre  tube,  and  the  height  of  the  column  of 
solution  of  unknown  strength  adjusted  till  it  is  the 
same  tint,  or  a  measiu-ed  (quantity  of  the  vnkinnru 
solution  put  in  the  centre  tube,  and  the  standard 
solution  adjusted  ;  indeed  where  the  solutions  to  be 
tested  vary  a  good  deal  in  tmt  I  have  used  a  per- 
forated tube  for  the  centre  also,  and  adjusted  holh 
columns,  using  fewer  tlivisions  of  standard  for  the 
weaker  and  more  for  the  deeper  tints,  tliis  being, 
of  course,  on  account  of  the  comparatively  small 
number  of  divisions  ou  the  tultes. 

If  a  measiu'ed  quantity  of  the  solution  to  he  lestij, 
say  10  divisions,  be  taken,  and  the  height  of  the 
column  of  suli'tioii  of  liiov:n  strength  (the  standard) 
adjusted,  then  if  the  standard  contains  10  per  cent, 
of  the  body  being  estimated,  the  percentage  of  it 
contained  in  the  sample  being  tested  can  be  read  off 
lUrrct  from  the  scale. 

For  instance,  if  we  are  estimating  carbon  in  soft 
steel,  with  a  standard  containing  "10  per  cent,  of 
this  body,  and  w<>  find  that  1 0  tlivisions  solution  of 
imknown  strength  require  8  divisions  solution  of 
standard,  then  the  sample  being  tested  contains 
■  08  per  cent.  C. 

If  12  divisions  solution  of  standard  were  refjuired, 
the  sample  would  contain  '12  per  cent.  C,  each 
di\'ision  being  equal  to  •  01  per  cent. 

The  same  of  course  ajiplies  to  the  estimation  of 
copper  in  steel,  pig-iron,  ferromanganese,  &c.,  to 
ammonia  in  water  by  Nesisler's  test,  or  to  any  other 
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colorimetric  estimations,  to  all  of  •which  it  is  equally 
appliciilile. 

In  short,  to  rend  the  porcontajje  straight  oft",  all  that 
is  necessary  is  to  use  as  many  divisions  of  the  sohitiou 
of  unluiowu  strength  as  there  are  hundredths  jier 
eent.  of  the  liody  to  be  estimated  in  the  standard. 
Thus,  if  oiu-  standard  steel  contained  '  12  per  cent.  C. 
we  should  use  12  divisions  of  the  solution  of  imknown 
strength. 

If  the  hundredtlis  per  cent,  of  constituent  in  the 
Btimdard  be  some  number  liigher  than  the  graduations 
of  the  apparatus  show,  as  many  divisions  .solution 
of  unknown  strength  can  be  used  as  will  when 
multipUed  by  2,  3,  4,  <tc.  give  tlie  hunih-edths  per 
cent,  contained,  e.v.,  iu  testing  rail  steel  we  use  a 
standard  with  ■  3  or  ■ -t  per  cent.  C ,  and  still  take 
10  diviaious  solution  of  unknown  strength  and  mul- 
tiply the  divisions  standard  required  by  3  or  i.  In 
cases  where  the  particular  class  of  work  done  renders 
it  desirable,  the  graduations  could  of  coiu'se  be 
altered  to  suit  requirements. 

It  will  be  seen  that  there  is  no  pumping  of  solu- 
tious  as  iu  the  other  chromometer,  and  indeed 
nothing  that  can  set  out  of  order. 

I  have  used  this  apparatus  chiefly  for  testing 
carbon  in  steel  by  the  "  Eggertz  "  coloiu-  method, 
and  proceed  as  follows  : — AVeigh  off  "1  to  "2  grams 
liriUings  into  a  test  tube  G  inches  by  ^^^^th,  add 
dilute  nitric  acid  1  '20^  sp.  gr.  quantity  as  shown  [ 
below,  put  into  boihng  water,  shaking  the  tube 
every  minute  or  so  till  the  steel  is  dissolved,  then 
midic  up  with  cold  water  to  the  bulk  indicated  i 
below. 


Wci^-h  off. 

For  Steel  con- 

t:iinin.z  probably 

Carbon. 

Dissolve  iu 

cc.  lIXOj 

1-20'  Sp.  Gr. 

Make  up  with 

cold  water  to 

a  bulk  of 

•n 

or  >•  gnus. 

Per  Cent. 
Vp  to  -08 

01 

Cc. 
IU 

20 

"  i  irrni. 

•OS  to  '19 

li 

20 

■1     ., 

•2i)to-30 

15 

40 

•1    .. 

•31  to  MO 

2 

80 

Compare  these  solutions  with  those  of  stand.irds 
of  about  the  same  content  treated  similarly.  To 
facilitate  the  operation  of  "  making  up  "  for  ordinary 
soft  steel  up  to  ■  19  per  cent.  C,  test  tubes  can  be  used 
which  have  a  tile  mark  to  show  how  high  to  till  them 
for  10  and  20  cc.  They  then  only  need  to  be  shaken, 
and  the  solution  poiured  into  the  apparatus.  If  all 
of  the  same  yauge  they  could,  if  preferred,  be 
simply  inserted  iu  the  gi-ip,  but  it  is  questionable 
whether  tliis  saves  any  time,  and  it  only  restricts 
the  use  of  ordinary  test  tubes.  One  advantage  of 
using  this  api)aratus  for  comparison  instead  of  the 
ordinary  method  of  adding  water  ib-op  by  (h'op  to 
the  solution  of  unknown  strength  till  it  is  sufficiently 
tliluted  is,  that  in  the  latter  case  too  much  water  may 
be  added,  thus  giving  too  high  a  result,  and  if  this 
is  done  the  extent  to  which  it  has  been  over  diluted 
can  only  l)e  gtiessed,  and  as  every  droj)  may  make  a 
difference  of  '  01  to  '  02  per  cent.,  the  result  is  often 
seriously  invalidated,  wliereas  in  the  apparatus  the 
tints  can  be  ailjusted  until  they  are  alisolutcly  the 
same,  the  readings  taken,  and  then  anyone  else  can 
check  the  comparison.  I'urtlier,  all  the  solutions 
can  l)e  easily  kept  till  it  is  seen  whether  any  of  the 
restdts  appear  doubtful. 

Again,  steels  dissolved  in  dilute  nitric  acid  usually 
show  a  greenish  yellow  tint,  due  to  the  nitrate 
of    iron,    but    which,    when    ililuted    considerably, 


disapjjears.  This  tint  interferes  very  much  with  the 
ordinary  "  Eggertz  "  method  when  the  sample  lieing 
tested  contains  under  •  1  jjcr  cent.  C,  and  it  becomes 
practically  impossible  to  distinguish  the  amoiDit  of 
carbon  with  any  degree  of  certainty  by  that  method 
when  tlie  percentage  is  below  •  07. 

Our  younger  assistants  almost  always  fail  to  dis- 
criminate between  it  and  a  real  carljon  tint,  and  in 
consequence  add  tO(j  much  water,  so  that  if  they 
come  unexpectedly  upon  a  sample  cimtaining  •  08  per 
cent,  they  probably  show  the  i^esnlt  too  high. 

With  the  ap2)aratus,  however,  the  nitrate  of  iron 
tint  is  destroyed  because  the  solutions  are  diluted 
to  an  extent  wliich  would  be  inadmissible  by  the 
ordinary  moditication  of  Eggertz'  method. 

A  large  number  of  sami)les  containing  from  "07 
to  •  09  per  cent,  carbon  showed  tliis  amount  u-Iiai 
done  very  earej'nUy  hy  the  onhnary  method,  innkhiij 
dim  allowance  for  the  nitrate  of  iron  tint,  and  these 
results  also  agree  with  those  given  by  the  apparatus, 
but  when  tested  by  junior  assistants  showed  from 
•  02  to  ■  03  per  cent,  higher,  being  over  diluted  to 
that  extent.  Indeed  so  completely  is  the  difficulty 
hitherto  caused  by  the  nitrate  of  iron  tint  overcome, 
that  the  carbon  iu  even  ra'ci;  soit  steel  can  be  very 
fairly  estimated  by  this  apparatus. 

The  following  samples,  all  of  which  by  the  orthuary 
Eggertz  method  showed  •  05  to  '  10  per  cent.  C.  when 
tested  as  above,  gave  the  appended  results  ; — 


Xo. 

c. 

31 

content  by  Alkali 
ethoanml  Rotary 
Chromometer. 

C.  by  Method  described 

and  new  Deep  Tint 

Chromometer. 

1 

Per  Cent. 

•oyz 

Per  Cent. 
•013 

2 

•0-10 

•oto 

y 

•0»7 

•OH 

4 

•035 

•iin 

5 

•0(3 

•Oili 

(! 

■010 

■uri 

7 

•ow 

•ow 

,S 

•OiO 

•021 

Thus  it  will  be  seen  that  though  perhaps  not  quite 
as  accurate  for  minute  traces  of  carbcm  as  the  ordinary 
rotary  chromometer  in  conjunction  with  Stead's  alkali 
method,  yet  it  yields  results  which  are  near  enough 
for  most  purposes,  thus  showing  ajiproximately  right 
results  when  samisles  containing  a  very  low  per- 
centage of  carbon  are  come  upon  unexpectedly,  and 
where  the  ordinary  Eggertz  method  worUd  fail 
entirely. 

As  regai^ds  nipiditij,  when  the  apparatus  is  clean 
it  takes  no  longer  to  make  the  comparison  this  way 
than  by  the  ordinar;)'  Eggertz  method,  and  when 
doing  a  quantity  there  is  the  advantage  that  one 
assistant  can  make  up  to  the  required  quantity  and 
another  test  tliem,  so  that  they  can  be  got  out  in 
remarkably  little  time.  The  ii:aking  up  and  testing 
by  the  sani''  iierson  of  the  eight  samples  for  whidi 
results  are  just  given  only  took  12  minutes,  of  which 
time  the  greater  part  was  spent  in  making  uji  and 
shaking,  the  coiuparison  only  taldng  two  or  three 
minutes.  The  total  time  from  putting  on  to  dissolve 
to  the  tinisliing  of  the  last  result  was  17  minutes, 
whereas  the  time  by  the  alkali  metliod  and  rotary 
chromometer  would  have  been  for  the  eight  samples 
40  to  4.")  minutes. 

In  the  matter  of  accuranj,  besides  the  examples 
already  cited  I  liave  checked  the  results  repeateilly 
against    standards   which    have   been  amdyscd    by 


Fell.  29, 1888.]        THE  JOUKXAL  OF  THE  SOCIETy  OF  CHEMICAL  INDUSTRY. 


73 


Bevpnil  cliemists  by  tlio  ordinary  Eggertz  colour 
metliod,  Stead's  alkali  method,  and  by  combustion 
in  oxygen,  and  have  found  it  thoroughly  reliable, 
and  n  great  assistance  in  obtaining  accurate  results 
rapidly. 


nOQOOOOQig 


NOTES  ON  DETERMINATION  OF  VANADIUM 
IN  THE  PRESENCE  OF  CHROMIUM, 
ALUMINIUM,  AND  THOSPHORUS. 

]!Y   C.   H.   KIDSDAIiE,    F.I.C.,    F.C.S. 

It  is  a  pretty  well-known  fact  that  the  converter 
slag  in  the  Basic -Bessemer  process  not  infrecjueutly 
c;)ntaius  small  ijuautities  of  vanadium.  This  is  of 
coiu-se  derived  from  the  cinder  and  clay  ironstones 
of  which  one  or  other  variety  is  generally  used  for 
the  manufacture  of  the  pig.  Ever  since  tlie  Xorth- 
Easteru  Steel  Company's  works  commenced  in  188:3. 
I  have  known  that  there  was  vanadium  present  in 
the  slag  produced  by  them,  but  as  I  had  no  good 
method,  and  as  my  time  was  fully  occupied  with 
more  pressing  duties,  I  did  not  give  much  attention 
to  the  subject. 

Early  in  the  spring  of  1886,  however,  in  the  course 
of  some  investigations  on  its  constitution,  and  analyses 
of  ci-ystals  found  in  it,  I  felt  it  would  be  absolutely 
uecessai-y  to  be  able  to  accurately  determine  the 
amount  of  vanadium  present,  and  I  accordingly 
commenced  to  use  several  of  the  published  methods. 
As  I  had  only  a  small  quantity  to  work  upon,  I  felt 
it  to  be  essential  to  get  a  thoroughly  dependable 
method  before  attempting  the  analysis  of  the  crystals 
themselves,  and  I  therefore  determined  to  thoroughly 
investigate  all  the  best  ones. 

The  lirst  one  I  took  uj)  was  one  I  had  given  to  me 
as  being  used  at  Creusot,  and  which  appears  to  be  a 
modification  of  Berzelius' method,*  and  is  as  follows  : 
— Dissolve  the  slag  in  HCl,  oxidise  with  HNO3,  pre- 
cipitate the  Fe,  Cr,  Al,  part  of  the  Ca,  and  the  V, 
•\\ith  NH.i  and  NHjC-H^O:.  Dry,  roast  at  a  low  red 
heat,  grind,  tlissolve  out  the  VcOs  with  NH3,  saturate 
the  NH3  solution  with  NH^Cl,  and  add  about  foiu- 
times  its  bidk  of  C;H,,0,  tilter,  wash  with  C-HcO,  dry 
and  bum  off,  fuse,  weigh  the  resulting  V;0.-,. 

I  very  soon  found,  however,  that  this  method  was 
not  reliable,  as  there  was  in  the  first  place  a  difficulty 
in  extracting  all  the  Y-Oi  from  the  precipitate  with 
NH,  ;  and,  secondly,  that  the  NHX'l  did  urA  preci- 
pitate all  the  ViOs,  but  a  considerable  portion 
remained  in  the  filtrate,  or  re-dissolved  on  washing, 
liesides  which,  some  is  carried  off  on  ignition. f  On 
the  other  hand,  if  the  filtrate  was  evaporated  to  get 
the  contained  Y-^Os,  or  if  the  extract  with  NHj  was 
evaporated  at  once,  instead  of  first  precipitating  with 
NH|C1,  the  residue  after  calcination  contained  a 
certain  amount  of  CaO,  and  also  some  ALOj,  which  is 
slightly  soluble  in  NHi.J 

Then  the  Y^O^  after  fusion  was  so  insoluble  in 
NH:,  that  it  was  impossible  to  re-dissolve  it,  and 
filter  or  remove  by  decantation  completely  from  the 
earthy  residue,  and  indeed,  before  the  Y-O5  was 
nearly  all  dissolved  part  of  the  Al;0:i  would  again 
l^ass  into  solution. 

Neither  was  it  possible  with  weak  HNO3  or  other 
acid  to  dissolve  the  earthy  matter,  and  leave  the 
fused  YjOi  insoluble,   as    some  would    always  re- 


*  Chem.  Soc.  Journ.,  .Tuly  1887,  pajni  691.    Soscne  iir.d  Schorlem- 
nirr.  Vol.  II  .pnco  2Dy,  ca'l  it  Von  Hauer's  raetliwl. 
t  Roscoc  and  Schorlcmmcr.  Vo!.  II..  pnire  2t>9. 
X  Freseuius.  Vol.  I.,  i)age  126. 


dissolve,  though  it  was  very  diflScult  to  dissolve  it 

completely  in  any  acid. 

After  repeated  trial  of  many  modifications  of  this 
process,  I  was  compelled  to  abandon  it,  as  the 
results  were  sometimes  high,  sometimes  low,  and 
never  agreed  twice  running. 

I  then  turned  my  attention  to  the  methods  in 
which  YjO^  is  precipitated  from  an  alkaline  vanadate 
as  a  Pb  or  Ba  salt,  which  is  subsequently  decomposed 
by  HNO.„  and  H^SO,  added,  thus  precipitating  the 
Pb  or  Ba  as  sulphates  and  liberating  the  Y;0,-,. 

Unfortunately  in  this  method,  however,  CrO:,  and 
P.jOj  are  also  precipitateil,  and  liberated  by  the 
HNOj  and  H:;SOi,  so  that  the  resulting  solution  also 
contains  them.  I  tried  a  large  number  of  experi- 
ments  to  see  if  there  was  not  some  way  in  which  the 
Y  salt  acted  differently  from  the  P  and  Cr  salts,  but 
I  could  find  nothing  in  which  the  Y  salt  was  com- 
plelehj  soluble  or  insoluble,  in  wliich  the  other  salts 
were  not  also  partly  so. 

Rose  (p.  .ilG)  says  if  the  three  lead  salts  of  AsoO;!, 
P.Oi,  and  Y;Oi  are  powdered,  and  boiled  several 
times  with  Na.^COi,  and  evaporated  several  times  to 
dryness,  that  water  afterwanls  dissolves  out  the 
P-Oi  and  .l&:0:i  salts,  and  leaves  the  Y;0.i  salt 
together  with  PbCOj  insoluble.  This  I  have  never 
found  to  take  place  compJetehj,  besides  it  does  not 
cover  the  separation  of  CrO;,,  which  also  interferes 
greatly  with  the  accurate  estimation  of  P^Oi  and 
V^Oi,  its  salt  being  partly  soluble  and  partly 
insoluble. 

If,  therefore,  before  precipitating  with  Pb  or  Ba 
we  try  first  to  separate  the  P^Os  and  CrOj  from  the 
Y;Oi,  we  find  that : — 

1.— P^iOi  separated  as  pliospho-inolybdaic  of  ammonia.  , 

a.  BriiiRs  down  sonic  of  the  V2O5,  enough  to  spoil  the 

V2O5  e-stiinatiou  bnt  not  that  of  the  PjOj. 

b.  The  excess  of  luolyhdate  of  ammonia  present  is  also 

precipitated  by  Pb  or  Ba  salts  and  decomposed  by 
HNO3  and  HoSO),  and  thns  appears  as  YjOj. 
2. — P2O5  separated  as  ammnnia-phospliate  of  maffncsia  carries 

down  a  decided  qnantity  of  V2O5. 
.■!.— CrOs  when  precipitated  as  hydrated  sesquioxide  carries  down 
V2O,. 

Effect  of  V2O3  on  PRECirixAxios  of  PjOj  as  Piiospho- 

MOLTBDATE  OF  AJtMOXIA. 

Quantity  of  liquid  used  ;  that  suitable  for  precipitation  of  P2O5 
present. 

V2O3  up  to  1-2 '5  per  cent,  of  the  weight  of  P3O3  pitsent. 

P2O5  precipitate  rather  an  orange  shade,  contained  trace  of 
V2O5.  Results  practically  identical  with  those  obtained  from  por- 
tions similarly  treated  in  solutions  containing  no  V2O5. 

.\vcmge  of  four  results,  above  amount  V2O3  added,  20"27  per  cent. 
P2O5. 

Average  of  four  results,  no  VjOj  present,  2fl"20  per  cent.  P2O5. 

The  results  did  not  varj-  more  than  '05  per  cent,  amid  themselves. 

"VjOs  up  to  37'5  per  cent,  of  the  weight  of  P.Oj  present. 

P2O3  precipitate  decided  orange,  contained  strong  trace  of  VjOj. 

Results  rather  irregular,  and  tendency  to  come  lotcer  than  in 
absence  of  V2O5. 

Average  of  four  results,  above  amount  y205  added,  19'71  per  cent. 
P2O3. 

V3O5  up  to  75  per  cent,  of  the  weight  of  P2O;  present. 

P205  precipitate  orange  red,  contained  decided  quantity  of  V2O5. 

Results  irregular,  on  the  whole  lower  than  ,in  absence  of  V2O5, 
still  if  done  with  great  care  fairly  accurate  for  small  quantities. 

.\verage  of  three  results,  above  amount  VjO;  added,  17'rt  per  cent., 
considerable  variation  iu  extremes. 

Vfii  only  10  per  cent,  of  weight  ol  TjOj  present. 

PiOj  precipitate  bright  reddish  orange,  containing  very  decided 
quantity  of  VjOj.  Results  very  irregular,  if  allowed  to  settle  till 
al!  PjOi  precipitated,  a  quantity  of  MOj  precipitated  also,  and  if 
prccipttatc  re-dissolved  in  NH3  and  re-prccipitated.  results  are 
decidedly  low,  not  half  what  tliey  should  be. 
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Vanado-molybdate  of  ammonia,  if  this  compoond  t>  formed, 
appears  to  Iw  a  much  more  soluble  salt  than  phospho-mol.vbdate 
of  ammonia. 

VjOs  carried  down  on  precipitation  of  PjOj  as  ammonia-phosphate 

of  magnesia. 

Quantity  ot  liquid  used,  that  suitable  for  precipitation  of  PaOj. 


V,Os 

uptol2^5 

per  cent,  of  the  PjOj  present. 

No. 

takcu. 

taken. 

V3O5  pre- 
cipitated. 

Per  cent, 
of  totid  V. 

Remarks. 

1 

s 

4 

Gram. 
•04 

•Ot 

•04 

•M 

Gram. 

•oos 

•005 
•003 
•005 

Gram. 
•0004 

•0004 

•0004 

•00O4 

8-.4S 
8^48 
8-4S 
8^48 

Viu 
^Osidisod  state. 

[  Reduced  state. 

VjOj  equal  to  PjOs  present. 

5 

a 

7 
8 

Gram. 

•04 

•01 
•OJ 
•04 

Gram. 
•04 

•04 

•04 

•04 

Gram. 

■0047 

•0076 
•0067 
•0050 

ii^ee 

19  •OS 

ivon 

Tin 

>  Oxidised  state. 

>  Reduced  state. 

PjOj  only  13'33  per  cent,  of  the  VjOj  present. 

9 
10 

11 
IJ 

Gram. 
•04 

•04 

•04 

•04 

Gram. 
•30 

•30 

•30 

•30 

Gram. 
•0115 

•0861 

•0487 

•0399 

3 -SI 
28^70 
W24 
W29 

Yin 
I^Oxidised  state. 

S  Reduced  state. 

It  appears  from  these  experiments  that  with  V;Os 
lip  to  12'5  per  cent,  of  the  weight  of  F^O:,  present, 
the  quantity  carried  down  is  pretty  uniform,  being 
about  1  per  cent,  of  the  weight  of  the  P;Oi.  When, 
however,  there  is  about  equul  quantity  of  each,  Y^Os, 
equal  to  alwut  from  10  to  "20  per  cent,  of  the  weight 
of  the  Pi;Oi,  appears  to  be  carried  down  ;  and  where 
the  V»Oi  present  is  seven  or  eight  times  as  much  as 
the  Pl-0:,,  it  amounts  to  from  a  quarter  to  twice  the 
weight  of  the  P;0.,.  In  the  last  two  cases  the  quan- 
tity carried  down  is  very  irregular. 

i  tried  to  modify  the  process  by  treating  as  in  the 
Creusot  method,  then  neutralising  the  NHi  extract 
with  CjHiOc,  or  fu-st  adding  NaHO  to  it  and 
neutralising  this  as  above,  then  precipitating  as  Pb 
or  Ba  salts.  This  modification  ellectually  got  rid  of 
the  P:Oo,  and  CrO;,,  but  on  neutrahstng  with  C;H,02 
the  AljOj  extracted  by  the  NH.,  was  precipitated, 
together  with  some  of  the  Y  as  hydi-ated  oxides  and 
vanadate  of  ammonia,  and  the  precipitate  obtained 
on  adding  the  Pb  or  Ba  salt  contained  these  also,  and 
as  they  were  somewhat  soluble  in  the  dilute  CiHjO; 
used  to  rinse  on  and  wash  the  precipitate,  part  was 
of  coiu'se  lost  in  the  filtrate,  wliilst  on  the  other 
hand  the  Al^-O:,  which  was  retained  on  the  filter  was 
dissolved  in  the  HNO^i  and  H^SO,  used  for  decom- 
posing the  Pb  or  Ba  salts,  and  thus  was  weighed  as 
VjOs. 

If,  however,  by  any  such  imperfect  means  the 
CrOj  and  PjOj  are  first  sepMatod,  there  are  still  two 
difRcidties,  the  first  that  Pb  and  Ba  salts  do  not  in 
all  cases  complete!!/  precipitate  the  V;Oi,  or  when 
precipitated  it  is  not  completely  insoluble ;  secondly, 
that  no  amount  of  boiling  with  HNO.,  and  H^SOj 
will  complddij  decompose  the  salts  refen-ed  to.  I 
may  say  too  that  the  number  of  evaporations  with 
NhcCOj  necessary    for    separating    P;0;,  and   VjOi 


renders  the  method  very  tedious,  as  I  have  found  it 
to  require  12  evaporations,  which  takes  about  six 
days,  and  about  50  i^er  cent,  of  the  portions  are 
spoiled  througli  the  beaker  breaking,  even  though 
evaporated  in  a  water  bath.  This  alone  makes  it  a 
very  uudosirablo  method.  Altogether  there  were  so 
many  soiu'ces  of  cn-or,  and  the  results  oVitainod  wore 
so  unsatisfactory,  that  I  was  compelled  to  abandon 
all  methods  depending  on  the  precipitation  of  the 
V.:Oi  and  P,0,,  as  Pb  or  Ba  salts. 

I  theu  tried  whether  anything  dependable  could 
be  done  by  colorimetric  comjjarison,  either  of  solu- 
tions of  alkaline  vanadates  aciiUfied,  and  with  H;Oj 
added,  which  causes  them  to  yield  a  rich  red  colour, 
or  of  solutions  coloured  yellow  by  sodium  tetra 
vanadate,  NajYjOn  -|-  9H;0,  one  part  of  which  gives 
a  distinct  colour  in  200,000  parts  of  water,*  or  of 
the  hlue  solutions  of  hyjiovanadates,  as  obtained  by 
reducing  acid  vanadium  solutions  with  SnCl'  or 
CjHiO,.  In  the  first,  though  uuaflected  by  CrOj  or 
P2O5,  the  colour  seemed  scarcely  stable  enough, 
whilst  in  the  next  two  CrOa  of  coiu^se  aflected  the 
results. 

There  seems  some  promise  in  these  methods,  but 
as  yet  I  have  not  been  al>le  to  get  as  regular  results 
from  them  as  is  desirable  V)efore  inisting  to  a  method. 
I  next  tried  the  volumetric  method  described  in 
Roscoe  and  Sehorlemmer,  Vol.  II.,  page  300,  also  in 
Crooke's  new  edition  of  "  Select  Methods." 

The  substance  is  fused  with  NajCOj  and  KNO3,  or 
as  recommended  by  several  authorities,  first  dissolve 
in  nitrohydrochloric  acid,  then  evaporate  to  dryness, 
scrape  otit  of  the  beaker,  and  fuse  as  above,  and 
the  alkahne  vanadate  so  obtained  is  reduced  with 
SO,  to  YiOj,  cooled,  and  theu  oxidised  with  standard 
K,Mn;Os. 

This  method  gives  acciwate  results,  both  iu  the 
presence  of  CrO:i  and  P;0.i,  but  the  fusion,  and 
subsequent  reduction  with  SO:,  and  boiling-ofi"  of 
the  excess  of  the  same,  take  considerable  time.  If 
the  body  were  dissolved  at  once,  say  in  H:SOj, 
instead  of  fusion,  the  presence  of  Fe  would  obviously 
interfere. 

I  tried  also  to  estimate  Y;0,s  on  the  same  principle 
as  the  well-known  method  for  estimation  of  MuO;, 
depending  on  the  quantity  of  F0SO4  oxidised  by 
Y;0.i,  the  excess  of  FeSOj  being  estimated  in  the 
usual  way  mth  standard  K;Cr;0;.  This  method 
answered  very  well  for  YoOs  and  P^Os  only,  but  was 
oln-iously  no  use  where  CrO^  was  present. 

Finally,  I  tried  Lindemaim's  method,  as  described 
in  the  Chemical  l^'ews,  Jan.  5,  1883,  and  this  I  found 
to  be  at  once  rapid  and  riliahle. 

It  is  as  follows  : — 

"  Dissoh-e  4  grms.  finely-powdered  slag  in  60  cc. 
dil.  K-SOj  (1  vol.  H,S04,  1  •  84°  sp.  gi-.  to  4  vol.  &().), 
boil  a  few  moments,  cool,  make  up  to,  say,  80  cc, 
filter,  and  take  40  cc. 

Add  KjMn^Os  (about  deci-normal  strength)  tUl 
there  is  a  slight  pink  colour,  to  ensure  oxidation  of 
lower  oxides  of  Y  to  Y»<  >;,.  Add,  (kop  by  drop,  weak 
FcSOj  till  colom^  just  disajipears.  The  Y  is  then 
present  as  H:S<  )<  solution  of  Yc<  >,-,.  Run  in  freshly- 
prepared  FeSOi  of  known  strength  (2 '183  grms. 
pure  iron  dissolved  in  H;S<>|  and  diluted  to  1  htre) 
till  a  drop  of  liquid  taken  out  of  the  beaker  just 
begins  to  show  greenish  blue  (presence  of  protosalt 
of  Fe)  when  it  touches  a  drop  of  ferricyanide  of 
potassium.    Note  the  quantity  of  FeSOj  used. 


1  cc.  ■■ 


grm. 

•on-j     woiRlit  V 

•OO'iSSS       „      VaOj 
•003018       „      VaOj.' 


Roscoe  and  Sehorlemmer,  Vol.  II.,  pago  287. 
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One  good  feature  of  this  method  is,  that  if  too 
much  FeSO,  be  added,  the  -n-hole  can  be  re-oxidised 
with  Keirn;<  K  and  re-tested. 

A  single  throp  of  FeS(  >4  solution  of  the  strength 
named  in  80  cc.  water  gives  a  distinct  and  unmis- 
takeablo  coloui'  with  the  ferricyanide  spot,  and  is 
only  equal  to  t^'nth  cc.  FeSO,  or  -0001  grm.  weight 
of  V,  or  •  005  per  cent.  V  on  a  2  grm.  portion,  so 
there  is  not  much  fear  of  inaccuracy  due  to  the  slight 
excess  necessary  before  complete  reduction  of  V2O5  is 
indicated. 

Cr  if  present  does  not  interfere  with  this  method, 
as  I  have  found  by  repeated  experiments,  as  the 
solution  of  sesquioxide  is  not  oxidised  by  the  weak 
K;Mn;( ),  in  the  cold. 

In  practice  I  modify  the  detaUs  slightly  as  follows  : 
— In  tlissoh-ing,  first  add  a  little  H;(J,  boU,  and  then 
add  the  dilute  H:S<  'i,  as  there  is  less  fear  of  the  slag 
clotting,  and  portions  escaping  solution. 

In  titrating  also,  I  do  not  trouble  to  make  fresh 
FeS<  >4  solution  every  time,  but  test  its  strength  with 
half  strength,  K-Cr^O;.  Also  I  prefer  to  add  an 
excess  of  FeSC)^  at  once,  then  titrate  with  half 
strength  K;Cr./);  to  estimate  the  FeSl^  which 
remains  unoxidised.  By  this  means  the  gradual 
diminution  of  the  excess  is  easQy  watched. 

Having  at  length  found  a  method  which  repeated 
experiment  on  slag  showed  to  be  accurate,  it  now 
remained  to  apply  it  in  conjunction  with  methods  for 
the  estimation  of  the  other  bodies,  to  the  analysis  of 
the  small  quantity  of  the  various  kinds  of  crystals, 
for  though  in  all  cases  I  made  direct  analysis  of  them 
for  V  as  a  cheek,  yet  it  was  necessary,  as  it  was  more 
or  less  precipitated  with  sevei-al  of  the  other  bodies, 
to  determine  the  amount  present  in  each  one,  in 
order  to  arrive  at  the  exact  quantity  of  each  of  them 
present. 

Acconlingly  I  again  had  recourse  to  numerous 
analyses  of  slag  until  I  could  determine  the  best 
order  for  separation  of  the  various  constituents,  and 
which  processes  would  best  work  in  conjunction.  It 
may,  perhaps,  be  of  interest  if  I  give  the  method 
which  I  finally  devised  to  effect  this  object. 

Method  "B." 

Dissolve  one  or  two  grms.  finely  ground  substance 
(crystals,  slag,  &c.)  in  HCl,  oxidise  with  HNOn, 
evaporate  to  dryness  to  separate  SiO;,  re-dissolve  in 
HCl,  and  if  not  known  to  contain  enough  Fe  to 
prevent  CajP^O,  from  being  precipitated  on  addition 
of  NH3,  add  a  known  qiiimtity  of  the  piu-est  obtain- 
able Fe  (previously  dissolved  in  HCl  and  oxidised 
with  HNO;i).  the  composition  of  which  has  been 
also  accurately  determined.  Precipitate  the  Fe-Oa . 
Al,0:,.V;05.Cr;0;,  and  P;05  with  NHi.CHjOo  in  a 
solution  rendered  faintly  amnioniacal.  If  a  little 
filter-paper  pulp,  previously  acid-washed,  be  added, 
this  will  filter  better.  Re-dissolve  and  re-precipitate 
once  or  twice  more,  filter.  Render  ammoniacal  and 
note  if  any  blue  colour  due  to  Cn,  and,  if  so,  either 
determine  the  amount  colorimetrically  or  add  HCl 
and  pass  H-S  filter  off  Cu,  then  neutralise  with  NH3 
and  add  C;H^O;. 

Into  the  filtrate  rendered  just  acid  with  C^HjO; 
pass  H;S  for  half  an  hour,  and  keep  boUing  all  the 
time.  This  will  precipitate  Co  and  Ni.  To  the 
filtrate  add  XHj  and  Br  to  precipitate  Mn,  treat  in 
the  usual  way,  deducting,  of  course,  from  the  weight 
of  precipitate  the  weight  of  Mn  added  (if  any)  with 
the  iron  or  steel. 

In  the  filtrate  precipitate  CaO  with  NHjC^oOj, 
filter,  evaporate  if  necessary,  and  precipitate  MgO  as 
ammonia-phosphate. 


TaEATiirsTT  OF  MgO  Filtrate. 

Evaporate  .  the  filtrate  to  dryness,  calcine  in  a 
platinum  dish,  dissolve  in  dQ.  HsSOj  and  test  for  V 
by  Lindemann's  method  as  described. 

Trecdment  of  Fe^Oi,  <5'c.  p-eciintate. 

Grind,  fuse  in  silver  crucible  with  known  weight 
of  KHO  which  is  either  absohitely  pure  or  in  whicli 
the  quantity  of  Al;0:i  present  is  kiiown,  and  when  it 
has  been  fused,  at  a  low  red  heat  for  a  few  minutes, 
add  a  few  grains  NaNOj.  A  blank  of  all  the  salts 
used  should  be  done  for  Fe  and  AljO.-,.  Filter  off 
the  FciOs  and  test  volumetrically  for  Fe,  the  amount 
added,  of  course,  to  be  deducted. 

Gravimetric  results  would  certainly  show  too  high 
a  percentage,  from  the  presence  of  a  little  KHO 
which  cannot  be  completely  washed  out.  Acidify 
the  filtrate  with  HCl  and  precipitate  the  AljOs  with 
NH3  and  with  NH^CiHsO:;.  This  carries  down  a 
good  deal  of  P-Oj  and  Y-0,. 

To  the  filtiate  of  the  Al^O^  precipitate  add  SO,, 
boil,  and  precipitate  the  Cr^Oj  with  NHj.  This  also 
carries  down  some  T,  and  may  contain  P^Oj. 

The  filtrate  of  the  Cr-Oj  is  evaporated,  acidified 
with  HjSOi,  and  tested  by  Lindemann's  method 
for  V,  after  which  the  P^Os  is  precipitated  in  the 
same  portion  by  the  molybdate  method. 

Treatment  of  AI2O3  precipiiate. 

This  is  groivnd  fine  in  an  agate  mortar,  transferred 
to  a  little  beaker,  and  a  few  drops  strong  H;S04  and 
an  equal  quantity  H;0  added.  After  keeping  heated 
all  night  to  nearly  boiling  point,  although  some  of 
the  Al;0:i  will  yet  be  undissolved,  all  the  Y^Os  will 
be,  and  can  be  estimated  by  Lindemann's  method. 

HNO3  and  HCl  are  then  added,  and  the  solution 
boiled,  when  all  the  A1:0.,  will  dissolve  and  the 
P;Oi  can  be  precipitated  as  phosphomolybdate.  The 
weight  of  Y^Os,  plus  the  weight  of  P-O;,  subtracted 
from  the  weight  of  the  AI-O3  precipitate,  gives  the 
quantity  of  that  body  present. 

Treatment  of  the  Cr-iOz  precipitate. 

This  must  be  ground  fine  and  again  fused  with 
KHO  and  XaNOs,  after  which  it  is  acidified  with  dil. 
HjSOj,  reduced  with  FeSOi  to  reduce  the  CrOs, 
which  is  not  again  oxidised  by  K;Mn;Os,  cooled,  and 
tested  for  Y  by  Lindemann's  method,  and  after- 
wards for  P;05  by  molybdate.  The  sum  of  the 
P^Os  and  Y:0;  deducted  from  the  impure  Cr^Os 
precipitate  gives  the  pure  Cr^Oj. 

It  will  be  noticed  that  the  same  portion  which  has 
been  used  for  estimation  of  Y^^O^  is  used  for  deter- 
mination of  P;Os.  As  a  few  drops  of  the  hquid  are 
used  on  the  plate  to  test  with  ferricyanide  when 
the  action  is  complete,  all  spots  containing  any  of 
the  original  liquid  should  be  carefully  rinsed  back 
into  the  beaker,  or,  if  preferred,  the  quantity  of 
liqmd  can  be  measured  before  and  after  testing,  thus 
showing  how  much  has  been  used  for  indication,  so 
that  due  allowance  can  be  made  in  calculating  the 
results.  I  have  never  found  the  amount  so  used 
to  be  more  than  1  per  cent,  of  the  liquid,  so  that 
the  error  from  this  source  was  only  trivial,  as  samples 
containing  1  per  cent.  Y  would  show  •  99  per  cent,  even 
if  this  be  not  allowed  for. 

MnO,  CaO,  and  MgO  Pkecipitates. 

These  can  be  boiled  up  with  dUute  H^Oi  and 
tested  for  YcO^. 

b2 
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AVe  have  now  the  V  from — 

The  main  portion  MnO.  CiiO,  and  .MkO  precipitates. 

The     „  „       JleO  liltoiiitc. 

The  V  precipitated  widi  AI.Oj  in  tlie  Fe,  &c.  precipitate. 

Cr.O,     „ 

..     from  the  CrjOj  filtrate 

■wliich  nJded  together  should  pive  the  coiTcet  per- 
centage. Samples  tostcil  diroct  uud  also  as  above 
have,  on  working  out  and  adding  together  the 
results,  iu  some  cases  come  exactly  the  same,  and  in 
others  very  near. 

Per  Cent.    Per  Cent. 

By  direct  titration,  V -20  VM 

\  present  in  various  precipitates  tested  as  described 
above.  Results  not  worked  out  and  added  together 
till  long  after  direct  titration  had  been  done. 

Main  portion.  Per  Cent.    Per  Cent. 

(- AljOa precipitate  ...  —  "081 

Fe,&c.  precipitate.. -JCraOa           -03  -038 

tCr.Os  filtrate "OS  rou 

CaO  precipitate —  "050 

MrO        -in  -oso 

JIgOmtrate -  -037 

•21)  1-317 

In  lilce  manner  the  P;0.i  from  the  ALOs  and  Cr.-Os 
precipitates,  and  the  Cr.Oa  filtrate  should  be  added 
together. 

As  to  whether  the  P;Os  precipitated  in  the  portion 
that  has  been  used  for  determination  of  V;Oi  carries 
down  any  V,  the  exjicrimeiits  quoted  earlier  show 
that  with  the  proportions  present  in  basic  slags  this 
will  not  occiu-  to  stich  an  extent  as  to  invalidate  the 
results  of  the  P;0.;,  and  the  Y-Os  being  estimated 
first  of  all,  it  of  coui-se  tloes  not  sufter  from  this 
action. 

In  descrijition  of  this  method  I  have  not  gone 
into  the  minuter  detail  of  precaution,  such  as  using 
pure  chemicals,  acid-washed  filters,  covering  of  all 
vessels  used  to  keep  them  from  dust,  care  iu 
incinerating  and  transferring  ot  precipitants,  &c. 

The  first  method  I  had  used  for  maldng  analysis 
of  small  quantities  of  similar  samples  before  I  had 
got  a  satisfactory  method  for  estimating  the  Y,  gave 
fairly  good  totals  independently  of  Y,  and  was  as 
follows : — 

Method  "  A." 

Dissolve  in  HNO3  and  HCl,  evaporate  and  sei>arate 
SiO... 

Precipitate  S  with  BaCl.-,  filter  and  remove  all 
excess  Ba  with  H^SO,. 

Neutralise  with   NH,   till  just   muddv,    and   add 

H,C;0,. 

Boil  and  filter  off  CaO.  Neutralise  filtrate  with 
NHjand  render  just  acid  with  Cl'H,0;  ;  boil  and  pass 
Sii  to  precipitate  Fe^Oa  and  A1;0.,. 

•Tust  neutralise  filtrate  with  NH,,  the  Mn,  Ni,  and 
Co  are  precipitated.  Render  filtrate  strongly  ammo- 
niacal  and  MgO  is  precipitated  with  part  of  the 
P-0,. 

To  filtrate,  add  "magnesia  mi.\ttu-e,"  and  preci- 
pitate the  rest  of  the  P^O^. 

The  question  naturally  presents  itself,  that  since 
when  complete  analyses  liave  been  made  of  slags 
containing  as  much  as  one  per  cent.  Y  without  its 
having  been  specially  tested  for,  and  they  have 
nevertheless  added  up  so  nearly  to  loO  as  not  to 
excite  suspicion,  in  what  proportions  docs  it  come 
down  with  the  various  precipitates  ^     I  therefore  did 


parallel  analyses  by  the  two  methods,  testing  all  the 
precipitates  and  filtrates  for  V  and  comparing  the 
check  results,  and  the  following  will  give  some  idea 
of  the  proportions  in  which  the  different  precipitates 
carry  down  the  Y  :  — 

T-^ULi:  showing  TKxni:xcY  of  various  Pkecipitateu 
to  bring  down  V. 

MEinoD  "A." 


Designation  of  Precipi- 
tate. 


CaO  (in  oxalic  acid  solu- 
tion)  

Fe,&-.' 

MnO 

MgO 

PjOs  (as  ammonia  phos- 
phate of  magnesia)  .. 

Filtrate  of  PjOj 

Total  V  present .... 


Per 

Cent. 

of  Body 

Ijresent. 


SCT.Ofi 

•240 
•820 

29-703 


Per 

Cent. 

V 
carried 
down. 


•26 
•072 
-0S5 
■0-28 

-■133 

•782 

1^661 


Per  Cent. 

of  Total 
Amount  of 
V  present. 


Per 
Cent. 
of  V  iu 

Precipi- 
tate. 


15T)5"| 
4-33; 
5-19 
1-68 

26-08J 


67-98 


-« 

4-77 

35-83 

3-41 

1-46 


JJcmnrfo.— Analy.ses  by  this  method  generally  gave  low  totals 
when  V  was  ignored.    (Due  to  loss  of  V  in  filtrate  of  PjOj.) 

Sasee  Analysis  by  Method  "B." 


Fe,  &<:., 


„    -AljOs  precipitate 
„         „       filtrate 

MnO 

CaO 

MgO 

MgO  filtrate 

Total  V  present .... 


99-6  p.  c. 
\rith 
added 

iron. 

Trace 

Xone 

.. 

1-4H 

-21 

Trace 

5C'5U 

-043 

-74 

Xono 

-• 

-201 

1-685 

S5-4S1 


2-57 


88-03 


100-00 


Trace 
-07 


The  following  are  also  some  analyses  by  Method 
"B"  which  will  serve  ftuthcr  to  illustrate  the  way 
in  which  Y  is  carried  down  by  other  bodies,  in- 
cluding Al.Oj  and  CrjOj. 


Method  "B." 


Designation  of  Precipi- 
tate. 

Per 

Cent. 

of  Body 

present. 

Per 
Cent. 

V 
carried 
down. 

Per  Cent. 

ot  Total 

Amount  of 

V  present. 

Per 

Cent. 
of  V  in 
Precipi- 
tate. 

Fe.  &c. : 

„  -AIjOj 

13-00 
2-80 

-79 

53-53 

•48 

-07 
-058 

i-ou 

Tracfl 
•O.'.O 

Trace 
-087 

6-4S- 

4-5t 

79-24 

Trace 

3-!12 

Traccj 

93-18 
G-82 

•51 

„     Cr.03 

,.     Filtrate  of  Cr^iOj. 
MnO 

2-07 
Trace 

CaO              

-0'.» 

MgO 

Filtrate  of  MgO 

Trace 

Total  V  present.... 

1-276 

100-00 
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Method  "B." — conl. 


Uesipiation  ot  Precipi- 
tate, 


Fo,  Ac: 

„     AljOj 

,.     Cr,0, 

„     Filtnitcof  Cr,Oj. 

MnO 

CaO 

JIgO 

Filtrate  of  JfgO 

Total  V  present . . . . 


For 

Cent. 

of  Body 

present. 


Per 
Cent. 

V 
Cftrric.l 
down. 


Per  Cent. 

of  Total 
Amount  of 
V  present. 


12-200 
5-000 

•036 
l-O-i.-}  !    Trace 


41-730 
-IKJO 


Fp,  *c.  : 

„     AI3O3 

.,     Cr^Oj 

„     Filtrate  of  Cr.Oj. 

JInO 

CaO 

MgO 

Filtrate  ot  MgO 

Total  V  present.... 


8-20 
5-70 

1-S18 

39-010 

1-2S0 


■025 

Trace 

•115 


1-931 


-317 
1-155 

•664 
Trace 

•025 
Trace 

•17i 


u-vr\ 

4i-8S 
32-93 
Trace 

1-301 
TraceJ 


Per 
Cent, 
of  V  in 
Precipi- 
tate. 


2-37 
15-40 

Trace 

•055 

Trace 


100-00 


13-57"! 
49-49  I 
2S-45 
Trace 
1-07 
TraceJ 


)■  92-58 


3-87 
20-20 

Trace 

•064 

Trace 


100^00 


In  conclusiou,  though  the  investigations  here 
tlescribed  are  far  from  complete,  I  trust  they  -will 
throw  some  light  on  the  estimation  of  Tanadium, 
anil  on  the  relative  value  of  existing  methods. 
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PROFESSOR   CKU5I    BROWN    IN   THE   CHAIK. 


NOTE  ON  THE  ESTIMATION  OF  STARCH. 

BV    J.    XAPIF.R    SI'EXCE,    CHEMICAL   LABORATORY, 
EDINBURGH    SCHOOL    OF   MEDICINE. 

I  HAVE   to   make    some    apology  for   bringing   this 
snViject  before  the  Society,  as  the  note  relates  merely 


to  the  method  of  analysis  and  not  to  chemical  manu- 
facture. I  have  ventured  to  bring  this  note  before 
the  Society  feeling  the  want  of  a  simple  and  reliable 
method  for  the  direct  estimation  of  starch. 

I'rofessor  Dr.  Alexander  Von  Asboth  has,  however, 
claimed  to  have  supplied  this  want,  and  his  process 
appeai-ed  in  (he  Analyst,  July  1887,  and  also  in 
L)r.  John  ^iluter's  Short  Manual  of  Analytical  Che- 
mistry iJubUshed  in  September  last. 

The  process  is  based  upon  the  fact  that  starch 
forms  an  insoluble  compound  with  barj-ta.  The  formula 
of  the  starch-bai-yta  compoimd  is  C.-iHwOaJJaO,  and 
therefore  contains  19-1  per  cent.  BaO. 

Having  occasion  to  estimate  the  amount  of  starch 
in  pepper,  I  tried  the  process  as  described  in 
Dr.  John  Muter's  book,  but  could  not  obtain 
constant  results.  With  the  \ie\v  of  overcoming  this 
difficulty  I  made  a  series  of  experiments  so  that  I 
might  remove  the  cause  of  inconsistency  of  results, 
and  I  think  have  succeeded  in  getting  the  process  to 
work  in  a  satisfactory  manner.  The  following  is  the 
Ijrocess  which  I  have  adojited  after  many  check 
analyses  of  my  own  and  others,  and  the  results  have 
always  been  practically  exact.  Three  grams  are 
placed  in  a  mortar  (when  there  is  any  oil  or  resinous 
bodies  present  they  must  be  extracted  by  ether  in 
the  "Soxhlet"  first),  and  30  cc.  of  cold  distilled 
H:0  added  in  quantities  of  10  cc,  rubbing  well 
between  each  10  cc.  Then  .30  cc.  of  boiling  water 
are  added  in  the  same  manner,  and  40  cc.  of  boiling 
H.-O  used  to  transfer  the  substance  out  of  the  mortar 
into  the  250  cc.  flask.  The  flask  is  then  placed  in  a 
water  bath  and  allowed  to  remain  for  half  an  hour, 
with  frequent  shaking  (to  prevent  lumping).  At  the 
end  of  the  half-hom-  the  contents  will  lie  entirely 
gelatinised.  Immediately  on  taking  the  flask  out  of 
the  bath  50  cc.  of  baryta  water  are  added,  the  stopper 
replaced,  and  the  whole  well  shaken  for  a  few  minutes 
(taking  care  not  to  let  the  stopper  stick).  I  find  it 
advisable  to  standardise  the  bai-yta  while  the  starch 
is  gelatinising,  as  this  process  will  not  work  unless 
the  50  cc.  of  b.aryta  water  require  90  cc.  or  over  it 
of  decinormal  HCl.  Therefore  if  the  bai-yta  does 
not  require  so  much  it  must  be  made  up.  After 
shaking,  proof  spirit  is  added  up  to  the  250  cc. 
mark,  and  the  whole  well  shaken  (care  being  taken 
not  to  let  the  stopper  fly  outj.  After  settling,  50  cc. 
of  the  clear  liquid  are  run  off  and  titrated  in  the 
usual  way. 

Professor  Asboth  recommends  two  drops  of  phenol- 
phthalein  to  be  used,  but  this  depends  on  the 
strength  of  the  jihenol-phthalein  solution.  I  find  it 
best  to  add  it  until  a  faint  marked  pink  coloui-ation 
has  been  produced. 

The  diflerence  between  the  two  processes  seems  to 
lie  in  the  fact  that  Professor  Asboth  recommends  the 
addition  of  the  baryta  water  in  the  coll,  whereas  by 
adding  it  to  the  hot  solution  a  better  mai-ked  com- 
pound is  obtained.  I  find  that  the  compound  formed 
Viy  the  addition  of  barj-ta  water  to  gelatinised  starch 
is'  soluble  in  water,  but  is  precipitated  again  by  the 
alcohol  ;  it  is  therefore  not  insoluble  as  stated. 

I  also  use  the  bai-yta  never  below  the   strength 

N 
capable  of  saturating  90  cc.  of  jqHCI  ;  my  reason  for 

this  is,  that  I  find  it  possible  to  form  more  than  one 
compound,  deijendiug  on  the  strength  of  the  baryta 
water. 

For  example,  I  find  that  starting  with  the  baryta 

N 
capable  of  satui-ating  20  cc.  jqHCI,  the  compound 

foi-med  contains  only  about  2  per  cent.  BaO,  whereas 

N 
by  using  baryta  capable  of  satui-ating  90  cc.  JqHCI, 
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the  compoxiuil    coutaius  about  20  per  ceut.  BaO. 
Therefore  by  using  baryta  -which   cousumes  90  co. 


N 
10 


HCl,   you  supply  sufficient  baiyta  to  form  the 

proper  compoimd,  and  also  have  a  small  quantity  in 

excess.     I  think  it  is  possible  to  form  a  great  mimy 

compoimds   with  baryta  anil  gelatinised  starch,   ail 

depending  on  the  strength  of  the  barj-ta.     No  matter 

how   weak  your  baryta,  you  always  get  some  left 

over,    imtil'  you    reach    the    strength    capable    of 

N 
saturating  90  cc.  iTjHCI,  above  which  there  seems 

to  be  no  change  in  the  proportions  of  the  compoimd. 
I  think  these  are  the  reasons  why  the  process  as 
described  gave  constant  results. 


DISCUSSION  ON  MESSES.  CAENELLEY  AND 
EEEW'S  PAPER  ON  THE  CORROSION  OF 
LEADEN  WATER  PIPES  (Journal  Vn.,  15). 

Mb.  E.  C.  C.  Stakfoed  wished  to  ask  if  any  idea 
had  been  formed  of  the  exact  action  which  occiuTed 
on  these  leaden  jjipes.  It  was  a  well-known  fact 
that  lead  pii^es  corroded  rapidly  wherever  a  diop  of 
mortar  had  been  allowed  to  fall  on  them.  He  some 
yeai's  ago  tested  a  number  of  leaden  water-closet 
sewage  pipes  coiToded  with  this  same  oxide,  and  he 
■was  struck  with  two  remai'kable  things :  tirst,  that 
the  holes  were  all  outward,  showing  the  pressure  of 
gas  imderneath,  and  in  the  next  place,  the  extra- 
ordinary action  on  the  lead,  and  at  the  time  he  was 
extremely  puzzled  as  to  what  could  be  the  action  of 
the  mortar  on  the  lead  to  lu'oduce  this  result. 

Professor  Mills  said  that  some  reference  had  been 
made  to  Loch  Katrine  water.  Be  might  mention, 
with  regard  to  the  present  state  of  the  water  supi^ly, 
that  Loch  Katrine  resembled  many  other  waters  in 
acting  upon  lead  jjipcs  very  severely.  If  anyone 
took  a  10  year  old  pipe  from  a  Glasgow  dwelbug- 
liouse,  he  would  find  inside  of  it  a  thick  layer  of  peat 
slime,  and  if  this  were  removed  there  woidd  be  foiuid 
underneath  it  a  thick  layer  of  white  lead.  The 
action  began  very  rapidly,  and,  as  far  as  he  knew, 
never  ceased,  at  any  rate  for  a  period  of  10  yeju's. 
Anyone  could  convince  himself  of  this  by  tiu'uiug 
oflf  a  tap  overnight  and  taking  the  first  500  ce.  the 
next  morning.  The  water  would  be  ioimd  to  be 
quite  difl'erent  iu  coloiu-  from  that  which  it  onliuarily 
possessed,  in  fact  quite  j-ellow,  and  with  a  little 
sulphuretted  hydrogen  it  woiild  tm-n  black,  thus 
showing  the  presence  of  lead.  He  believed  that 
tliere  was  not  sufficient  silicate  iu  Loch  Katiine 
water,  and  that  its  action  was  o\\'ing  to  the  fact  that 
it  was  really  a  strongly  acid  water,  and  generally 
chai-ged  with  as  much  oxygen  as  it  could  natm-ally 
take  up. 

Mr.  Fki;w,  in  reply  to  Mr.  Stanford,  said,  it  was 
thought  that  this  might  be  analogous  to  tlio  action  of 
sodiiun  hyilrate  on  lead  ;  that  first  calcium  plumbate 
might  be  formed,  and  the  carbonic  acid  iu  the  air 
acting  on  that,  would  combine  with  the  calcium 
oxide,  forming  calcium  ciu-bonate,  and  the  lead  oxide 
woiild  be  left  intact. 


FURTHER  DISCUSSION  ON  MR.  DOTT'S 
PAPER  ON  THE  SUPPLY  OF  PURE 
ALCOHOL  FOR  MANUFACTURING  PUR- 
POSES  (Jot-KXAL  VI.,   805). 

Mk.  FAAvsirr  said  that  ho  was  very  much  interested 
in  Mr.  Dott's  valuable  paper,  and  was  sm'c  that  all 
chemists  would  agree  with  him  iu  wishing  to  have  a 
supply  of  piu-o  alcohol  for  manufacturing  piu-poses; 
but  to  him  the  chances  of  porsuatbug  the  Government 
seemed  vei-y  meagre,  as  past  experiences  go  to  prove, 
as  if  it  were  permitted  the  Inland  Revenue  statT 
would  require  to  bo  considerably  enlarged,  and  great 
difficulty  would  be  cxjDcrienced  in  carrying  out  the 
matter  successfully. 

No  doubt  the  authoiities  were  slow  to  change  their 
ideas  regartling  methylated  spirit,  but  the  reason 
they  had  not  as  yet  been  persuaded  to  change  its 
process  of  manufactiu'e  was  for  want  of  something 
better,  and,  as  events  have  proved,  that  now  iu  use 
had  stood  tlie  test  for  30  years  fairly  well.  There 
could  be  no  question  that  iralawful  use  was  often 
made  of  methylated  spirit,  and  he  was  informed 
that  at  present  the  Somerset  House  officials  were 
exijerimeuting  with  the  ■view  of  making  the  quality 
still  worse,  so  there  seemed  very  little  chance  of 
their  allowing  anything  purer  to  be  used.  The 
naphtha  used  by  methylators  a  few  years  ago  was 
no  doubt  very  impure,  and  imparted  very  nauseous 
properties  to  the  alcohol,  so  much  so  as  to  render  it 
unfit  for  many  pm-j)oses  ;  but  in  recent  years  it  had 
been  much  improved  iu  (juality  by  most  makers,  and 
was  now  usually  guaranteed  "water  white,"  and 
woiild  keep  its  coloiu-  on  standing.  At  60  O.P.,  or 
sp.  gr.  ■  829,  it  on  an  average  contained  80  per  cent, 
methyl  alcohol,  6  per  cent,  acetone,  12  per  cent, 
water,  and  2  ypev  cent,  of  other  constituents.  It  all 
distils  between  65 — 80^  C,  the  rise  in  temperatiu'e 
being  chiefly  due  to  presence  of  water ;  it  has  a  strong 
characteristic  smell. 

If  methylated  spirit  is  found  to  be  of  bad  quality 
the  naphtha  is  blamed,  whereas  it  is  very  often  the 
spirit,  as  this  is  the  cliannel  thi'ough  which  all  dis- 
tillers pass  their  bad  charges.  I  had  a  case  brought 
imder  my  notice  lately  which  proved  this  conclusively. 
As  regards  an  assertion  by  Dr.  Squibb  that  uai^htha 
can  be  easily  sepai'ated,  it  would  have  been  interesting 
to  have  had  the  details,  as  it  must  be  by  some  method 
other  than  distillation,  and  if  so  would,  he  was  afraid, 
be  too  complicated  to  repay  anyone  for  their  trouble. 
The  "  pyridine  bases  "  which  have  beeu  introduced 
by  the  German  Government,  and  which  he  was  told 
are  being  given  up  again,  would  be  very  much  more 
easily  sciJar'ated  from  alcohol,  as  they  boil  130^ — 
145^  C,  and  combine  with  an  acid  to  form  salts. 
They  would  also  be  unsuitable,  as,  on  account  of 
their  being  so  non-volatile,  they  would  be  left  almost 
entirely  behind  in  the  evaporation  of  the  spuit  iu 
the  vai'uish,  hat,  and  other  mauufactiu'es,  and  im- 
part a  vciy  impleasant  smell.  Ho  quite  agreed  with 
Mr.  Dott  that  ordinary  methylated  spirit  is  imsuit- 
ablefor  the  manufacture  of  chloral,  chloroform,  &c., 
but  it  should,  he  thought,  be  unlawful  to  mauufactiue 
such  important  medicines  from  anything  but  pure 
alcohol,  even  although  the  duty  is  paid  upon  it. 
Of  coiu'se  an  import  duty  would  be  placed  upon 
these  ai-ticles,  and  a  "drawback"  given  on  all 
exported. 

It  seems  strange  that  nine  people  out  of  ten  cau 
aflbrd  to  buy  alcohol,  duty  paid,  to  di-ink,  and 
they  cannot  afford  it  for  articles  which  are  so 
rarely  used. 

As  regards  Mr.  Dott's  idea  about  having  two 
qualities    of    methylated    spirit,  ( he    thought    the 
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Government  -woukl  never  consent  to  5  per  cent,  of 
piu'e  commercial  methyl  alcohol,  it  would  be  practi- 
cally jjiire  alcohol. 

We  have  really  at  present  two  qualities,  as  some 
manufactiu-ers  are  most  particular  as  to  the  quality 
of  their  naphtha  aud  spirit,  whilst  others  are  the 
reverse,  aud  the  difference  iu  quality  is  very  great. 

He  was  of  opiuiou  that  if  a  good  quality  of  naphtha 
were  insisted  upon  it  would  be  an  improvement  to 
increase  the  proportion  to  15  or  20  per  cent.,  as 
it  could  be  added  withoiit  interfering  iu  any  way 
with  the  uses  to  which  the  methylated  spirit  is 
applied,  and  it  at  the  same  time  woidd  not  be  so 
liable  to  be  tampered  with. 

It  would  also  be  a  step  in  the  right  direction  if  the 
law  relating  to  the  misuse  of  methylated  spirit  were 
altered  so  that  anyone  could  be  subjected,  not  only 
to  a  fine  but  also  to  imprisonment. 

Mr.  Doit,  in  reply,  referring  to  Mi'.  Fawsitt's 
remarks,  agreed  with  much  that  he  said.  Dr.  Squibb 
■was,  no  doubt,  wrong  in  saying  that  the  "methyl" 
coidd  be  easily  removed  from  methylated  spiiits. 
"ttTiat  he,  no  doubt,  meant  was,  that  methylated 
spirit  could  easily  be  pmified  so  as  to  render  it 
di-iukable,  which  is  pei'fectly  coiTect.  As  regards 
opposition  to  change  by  the  Kevenue  Department, 
it  must  be  borne  in  mind  that  Somerset  House  is 
only  one  factor  in  the  case  ;  the  matter  ultimately 
rests  with  the  Legislature.  The  impiu'e  pyridine 
bases  of  the  German  spirit  are  not  as  easily  separated 
as  one  might  imagine.  Even  after  distillation  with 
sulphimc  acid  the  odoiu-  and  taste  aj-e  veiy  different 
from  those  of  piu-e  alcohol.  He  entirely  dissented 
from  the  view  that  chloroform,  &c.  should  only  be 
made  from  pure  alcohol.  A  manufacturer  ought  to 
be  free  to  make  his  goods  with  anything  he  pleases 
so  long  as  he  turns  out  a  pme  product.  If  it  were 
declared  illegal  to  prepare  chloroform  from  methyl 
spirit  it  would  not  follow  that  alcohol  woiild  be  used 
for  the  purpose.  Acetone  would  be  used.  He  quite 
agi'eed  that  the  mixture  he  had  suggested  would  be 
practically  pure  alcohol.  That  is  exactly  what  is 
wanted.  The  object  of  the  addition  of  5  per  cent, 
methyl  alcohol  would  not  be  to  f)reyent  the  stuff 
being  drimk,  but  to  enable  the  Excise  to  jnove  their 
ease  in  the  extremely  unlikely  event  of  a  manufac- 
tiu'er  fraudulently  disposing  of  his  fine  quality  of 
methylated  spirit. 


■^^^^.tjji^jji- 


MAXUEES.— K.^TUEAL  AXD  AETIFICLAL. 

BY  W.  IVISOS  JUCADAM,  F.I.C.,  F.C.S.,  &C.,  PROFKSSOR  OF 
CHEUISTBY,  SEW  VETERMABY  COLLEGE,  EDINBURGH,  &C. 

Tire  manmes  used  for  agricultui'al  purposes  may  be 
di-\-ided  into,  first,  those  formed  on  the  farm,  and 
second,  maniu-ea  which  are  purchased  from  outside 
sources.  The  first  class  I  designate  "Katural,"  the 
second  "Artificial." 

The  removal  from  the  soil  year  by  year  of  large 
quantities  of  its  saline  ingredients,  and  the  sale  of  the 
produce  for  consumption  oft"  the  farm,  leads  to  the 
necessity  for  the  introduction  of  "artificial"  maniu-es. 
The  material  made  on  the  farm  is  so  small  aud  the 
proportion  of  saline  substances  retimied  to  the  soil 
so  infinitesimal,  that  the  employment  of  ' '  artificials  " 
becomes  a  necessity.  A  fiu-ther  demand  for  this 
class  of  manures  lies  iu  the  demand  by  the  plant  for 
food  which  shall  be  immediately  available,  and  which 
can  only  be  procured  through  the  use  of  manufactured 
substances. 


The  "  natural "  manures  consist  of  the  bedding  and 
excreta  of  the  animals  fed  on  the  farm,  which  yields 
a  maniu'e  which  varies  much  iu  the  proportions  of 
its  ingredients,  clifferiug  according  to  the  class  of 
stock  fed,  the  age  of  the  stock,  the  eontlitions  under 
which  it  is  collected,  the  treatment  it  receive.H  after 
collection,  and  the  nature  of  the  absorbent  or 
"  bediUug." 

The  substance  most  usually  employed  for  the 
"  bediling  "  of  fiUTU  stock  is  straw,  but  occasionally 
other  botlies  are  used,  such  as  dried  ferns,  disin- 
tegrated peat,  sawdust,  &c.  Great  variation  is  noted 
between  straw  manm-e  collected  from  open  courts  and 
that  obtained  hy  box  fceJitir/.  The  first  is  subjected 
to  rain  and  other  climatic  conditions,  and  conse- 
quently is  liable  to  have  much  of  its  soluble  matters 
washed  out  and  lost.  The  box  feeding  manure, 
on  the  other  hand,  is  protected  from  rain,  and 
contains  practically  all  the  valuable  coustituenta 
of  the  excreta.  Provided  that  the  farmyai'd  manure 
is  carefully  made  aud  properly  protected,  it  improves 
by  keeping — the  mammal  substances  becoming  more 
readily  available  for  plant  food.  The  following 
analyses  give  the  average  composition  of  this  material 
iu  its  fresh  state — as  removed  from  the  boxes — and 
the  same  manure  after  rotting  :  — 


Cojiposmox 

Table  A 
OF  Fabmi 

ABD  MaVUKE. 

Fresh. 

Kottcd. 

Water 

71-0 

21-C 

4-4 

79*0 

.\sht 

it' '} 

100-1) 

lOl-O 

*  Containing  nitrogen .. 
Equal  to  ammonia  .... 

0-43 

0-31 

0-32 
(1-15 
0-.7 

0-u 

0-21 
0  1-2 
0-13 

0-iS 
0''0 

t  Containing  :  — 

Potash 

Soda 

o-.-.ii 

Jjinie  

0  ss 

0-I3 

Phosphoric  aciti 

O'30 

Sulphuric  .acid 

o-is 

0"1C 

Seaweed,  which  is  also  largely  used  as  a  manure, 
has  the  following  average  composition  : — 

Table  B. 
Composition  op  Seaweed. 

Water SOM I 

Organic  matter* U'-l't 

Asht W51 

100-00 

•  Containing  nitrogen *'4j 

Equal  to  ammonia 0-34 

t  Containing  potash l"i*J 

„          phosjihoric  acid 0-47 

From  these  results  it  mil  lie  seen  that  seaweed 
is  by  no  means  a  bad  substitute  for  the  common 
farmyard   mamue.     When    properly  collected  aud 
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sun-dried  it  becomes  much  more  concentrated,  and 
thus  more  valuable. 

Peat  Lllfri: — This  siibstaneo  is  now  largely  em- 
ployed in  plneo  of  straw,  for  wliieh  it  is  nu  oxeelleut 
Mibstituto.  The  tii-st  C().st  is  probably  rather  greater 
than  straw,  but  the  length  of  time  that  the  bed 
lasts  muoli  more  tlian  couuterbalauces  this  extra  sum. 
The  substance  is  very  absorbent,  and  beiug  some- 
what autiseptie,  prevents  for  a  time  the  liberatiou  of 
ammonia.  The  following  analyses  will  show  the 
composition  of  the  litter  before  and  after  use  :  — 

Table  C. 
Composition  op  Peat  Littek. 


Before  Use. 

After  Use. 

0-12 
8'J-S9 
0-03 
0-l(i 
0-9i 
0-32 

19-37 

71-80 

Alkaline  salts 

0-07 
1-07 

1-CC 

Silica 

5-07 

11,0-00          1          100-00 

•  Xitrogcn  =  Ammonia  

O-Ci                       2-32 

After  deducting  the  -water,  we  can  more  readily 
compare  the  analyses : — 


Deducting  Water. 


Before  Use. 


After  Use. 


I'liosi>h:ites  . 
Ammonia . .. 


0-17 
0-US 


2-lt 
2-S7 


It  -will  thus  be  seen  that  the  manure  formed  by  the 
use  of  peat  litter  is  of  cousideralile  value,  aud  is 
more  concentrated  than  straw-litter  manure. 

The  faniiyard  maniu-e  varies  much  acconbng  to  the 
class  of  animal  yiehUng  it.  Of  four-footed  animals, 
that  of  the  horse  is  more  valuable  than  the  cow. 
This  fact  is  illustrated  in  the  following  results  :  — 

Table  D. 


Horse. 


Cow. 


SOLU)  EXCUBTA. 

Calcic  pliosphate 

Jla!?nesic  oxide 

Nitrogen 

Equal  to  ammonia 

Uei.ve. 
Nitrogen 

Equal  to  ammonia 


Per  Cent. 
5-0 

,'ifi-23 

4-02 

4-Sl 

1-65 
1-89 


Per  Cent. 
10-a 

10-0 
1-13 
1  37 

0-il 
0-oS 


Bird  Manure. — The  di-oppiugs  of  farmyard  poultry 
aie  also  of  considerable  value.  Tliat  of  the  pigeon 
is  the  most  concentrated,  and  always  finds  a  ready 
market.  Hen  manure  contains  tlie  largest  propoi-tion 
of  phosphates,  and  is  followed  by  duek  droppings. 
That  of  the  goose  is  the  least  valuabh>.  The 
following  figures  may  be  taken  as  gi^-ing  the  average 
composition  of  this  class  of  substances  :^ 


Table  E. 
Composition  of  Bird  Excreta. 


I'igeon. 

Hen. 

Duck. 

Goose. 

Moisture 

58-32 

•2S-25 

2-69 

1-75 

i-»a 
7-00 

S6-08 

19-50 

2-51 

3-OS 
0-8-2 
17-92 

60-88 
19-22 
4-47 

7-85 
1-09 
6-69 

46-65 

38-12 

3-15 

3-01 
0-32 
10-75 

77-08 

Organic  matter' 

Phosphates 

Carlionate  and  sulphate 

13-44 

0-89 

■  2-94 

Silica  and  sand 

S-C5 

100-00 

100-00 

100-(10 

100-00 

lOlCdll 

•  Containing     nitrogen 
equal  to  ammouia. . 

1-75 

1-21 

0-74 

0-8B 

0-07 

For  the  bedding  of  poultry  an  excellent  substance 
is  found  in  orilinary  wood  sawdust,  which  is  very 
absorbent,  aud  is  afterwards  reatUly  placed  upon  the 
land.  The  reason  why  sawdust  is  not  more  exten- 
sively employed  as  an  absorbent  of  urine,  &c.  seems 
to  lie  in  an  old  belief  that  it  was  poisonous  to  plant 
life.  I  am  told  by  a  farmer,  who  has  had  much 
experience  in  the  use  of  the  material,  that  it  is 
perfectly  safe,  aud  that  he  has  in  no  way  found  evil 
effects  from  its  use. 

Unman  E.vcniais  only  used  to  a  very  limited  extent 
for  farm  mannre.  The  present  water-carriage  system 
adopted  in  our  populous  places  for  the  removal  of 
waste  animal  matters  dilutes  the  substance  too  much 
to  allow  of  its  after  employment  ou  the  farm.  In 
Germany  aud  France  large  quantities  of  the  material 
are  placed  on  the  laud,  especially  for  tobacco,  beet, 
aud  mangol,  with  the  best  results.  lu  Japan  the 
refuse  materials  are  accei^ted  in  jjart  payment  (if  the 
house  rent.  The  uriuo  contains  fully  half  a  per  cent. 
of  soluble  i)hosphates  aud  about  a  like  amount  of 
potash  salts,  whilst  the  saline  matter  of  the  solids 
contains  nearly  75  per  cent,  of  phosphates. 

The  irrigation  system  is  only  apj^licablc  to  certiiiu 
crops,  and  must  be  carried  out  withiu  reasonable 
distance  to  large  centres  of  population. 

Tollce  miiiiurc,  or  the  ashes  aud  refuse  collected 
in  dust  carts,  is  also  employed,  especially  on  stitV 
clay  lands,  but  its  action  is  possibly  more  that  of 
rendering  the  soil  open  and  jiorous,  mechanically, 
than  from  any  great  manui-ial  value  it  possesses.  An 
attempt  has  been  somewhat  successfully  made  to 
render  the  body  more  readily  apphed  to  land  by 
gi-iudiug  the  rough  material  aud  screening  out  the 
metal  and  other  obnoxious  bodies.  The  analysis  of 
the  ground  material  is  given  below  : — 

Table  F. 
Police  Manure. 

3Ioistnre 11-20 

Organic     matter     (including    coal, 

cinder,  &c.) • 30-81 

Alkaline  salts O'Sl 

Phosphates 0-07 

Oxide  of  iron,  &c 7-05 

Carbonate  of  lime 3-08 

Silica  and  sand 40-76 

100-00 
•  Nitrogen  =  ,\mmonia....0-52  per  cent. 
The    amount    of    plant   food   being  vei-y  limited 
on  the  farm,  supplies  recpiire  to  be  obtained  from 
other  aud  outside  sources.    These  sui^plies  must  bo 
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sufficient  to  make  up  the  losses  sustained  by  the  soil 
from  the  removal  of  the  various  crops.  The  materials 
which  are  contained  in  the  plants  are  partly  organic 
in  nature  and  partly  mineral.  Possibly  the  only 
substance  belonging  to  the  organic  class  which  it  will 
be  necessary  for  us  to  consider  is  nitrogen,  the 
continued  supply  of  which  is  most  essential  to 
healthy  plant  growth. 

The  inorganic  series  contains  a  much  larger  number 
of  substances,  but  the  most  necessary  to  be  considered 
are  potash,  lime,  magnesia,  silica,  phosphoric  acid, 
sulphuric  acid,  and  chlorine. 

The  follo^viug  table  gives  the  percentage  composi- 
tion of  the  ash  or  mineral  part  of  some  of  the  more 
common  farm  crops  : — 

Table  G. 
Percentage  CojrposiTios  op  the  Ash  op  Plaxts. 


Composition  op  Sons — eont. 


— 

Potash. 

S)da. 

Lime. 

Magnesia. 

Oxide 
of  Iron. 

Wheat  grain . . 

23-7 

9-1 

2-8 

12-0 

0  7 

A\'hcat  straw. . 

12-5 

0-2 

6-7 

3-9 

1-3 

Barley  grain  .. 

IS-G 

S-1 

26 

73 

1-5 

Barley  straw  . 

9-2 

0-3 

8-5 

5-0 

1-0 

Oats  g-.  ain 

i:G-2 

.. 

60 

10-0 

0-4 

Oats  straw  .... 

191 

0-7 

81 

3-8 

1-8 

Beans 

SS-6 
53-7 

IOC 
1-9 

5-8 

20 

8-0 
5-3 

0-6 

PoL-iloes 

0-3 

Turnips 

41-9 

5-1 

13-6 

5-3 

1-3 

"«.v 

18-1 

1-3 

23-0 

G-8 

1-7 

Clover 

33-3 

0-7 

32-9 

8-4 

0-4 

Phosphoric 
Acid. 

Sulphuric 
Acid. 

Silica. 

Chlorine. 

AVlicat  grain  ., 

50-0 

0-3 

1-2 

.. 

Wheat  straw.. 

3-1 

3-S 

G5-4 

1-1 

Barley  grain  . . 

S.'1-O 

01 

27-3 

Trace. 

Barley  straw.. 

S-1 

1-0 

G7-G 

00 

Oats  grain  .... 

43-3 

10-5 

2-7 

0-3 

Oats  straw 

2-0 

33 

4S-4 

3-2 

Beius 

38-0 

1-0 

1-2 

0-7 

Potatoes 

12-6 

13-6 

4-2 

4-2 

Turnips 

7-0 

IS-G 

7-9 

3-0 

Hay 

G-0 

2-7 

37-8 

20 

Clover  

8-4 

3-3 

3-4 

70 

These  ingredients  are  all  contained  in  the  soil, 
and  are  wholly  derived  by  the  plant  therefrom.  The 
following  analyses  wiU  show  the  proportions  of  the 
ingredients  contained  in  various  soils  : — 

CoMPosiiios  OP  Soils. 


Onrauic  matter 

Iron  oxide 

Alumina 


TaWe     Sandy.|F«rti'« 
Mould.  ^"y- 


1    Cal- 
Loam,    careous    Uarl. 
I  (Lime).| 


10-03 

0-49 

G-SO 

3-19 

9-30 

2-C5 

3-: 

8-82 

6-67 


I 


U-24 
4-87 


I  9-31 
1»-0I  '} 


6-33      10-50 
11-92 


Vege- 
table    Sandy. 
Mould. 

1 

FertUe 
Chiy. 

Loaui. 

Cal-    1 
careous 

,'^'";-      Marl, 
bonate     ""'• 

of 

Lime.) 

Lime 

M:ignrsia  

Potash 

Soda 

Phosphoric  acid 

Sulphuric  acid. 

Chlorine 

Clay  and  sand . 

Carbonic    acid, 
ic 

1-01 
020 

001 

0-is 

0-17 
72-80 

0-24 
0-70 

r  012 

I  002 

007 

Trace 

Trace 

92-52 

1-41 
092 
1-48 
1-08 
1-51 
Trace 

72-83 
1-87 

0-83 
1-02 
2-80 
1-43 
0-24 
0-09 
0-25 
63-19 

54-E6 
Trace 

I  1-03 

Trace 
Trace 

28-77 

19-92 
0-2S 

0-71 

0-38 

O'Ot 

0-76 

65-52 

10000  1  lOO-OO     100-00     100-CO 

1 

100-00     10000 

j 

Whilst  a  large  number  of  siiline  ingredients  are 
required  by  the  plant,  yet  those  which  are  most 
essential  for  its  growth  are  stated  above.  On  most 
soils  the  ingreilients  requiring  to  be  yearly  added 
are  phosphates,  nitrogen,  and  potash. 

Bones. — The  first  two  of  these  bodies  are  stored  up 
in  the  bones  of  animals  fed  upon  the  f.irm  crop,  and 
consequently  they  become  the  staple  of  the  more 
common  manures. 

In  order  that  the  bones  may  be  more  readily 
soluble  in  the  soil,  and  so  become  usefid  as  plant 
food,  they  are  fii-st  broken  up  more  or  less  finely, 
and  go  to  produce  what  are  known  as — 

J -inch  bones, 
j-inch  bones. 
Crushed  bones. 
Bone  dust. 
Bone  meal. 
Bone  flour. 

The  breaking  up  of  the  bone  is  a  somewhat  difficult 
matter  on  account  of  the  extreme  toughness  of  the 
substance.  The  apparatus  most  commonly  employed 
consists  of  two  grooved  or  toothed  rollers  running 
into  one  another,  which  crush  the  bones  to  a  more 
or  less  fine  state  of  division,  but  where  still  finer 
meal  is  required,  then  other  machines  known  as 
disintegrators  are  necessary.  Carter's  machine  con- 
sists of  a  series  of  revolving  "beaters  "  which  cut  the 
material  and  at  the  same  time  throw  it  against  a 
series  of  chilled  ratchets  until  the  fragments  reach 
the  screens  at  the  lower  part  and  escape,  if  sufficiently 
fine  to  pass  through. 

Messrs.  Marsden  make  a  combination  of  the  two 
machines  by  causing  the  crushed  substance  to  pass 
from  the  "cracker"  to  a  revolving  screen,  where  the 
finer  portion  escapes,  and  the  coarser  part  is  thrown 
into  a  box,  from  whence  it  is  returned  by  means  of 
an  "elevator"  to  the  "cracker,"  to  be  reground. 

A  machine  for  "cracking  "  and  griniling  manurial 
bodies  is  that  of  Messi-s.  ilorris  Brothers,  of  Don- 
caster.  The  apparatus  consists  of  a  revolving  pan,  in 
which  are  mounted  edge  runners  of  great  weight,  and 
which  are  so  mounted  that  they  revolve  upon  their 
axes.  The  pan  is  perforated  by  a  series  of  holes  which 
taper  downwards  and  outwards  so  as  to  prevent  clog- 
ging. As  the  ciiished  material  passes  through  the  per- 
forations, it  is  transmitted  by  means  of  an  elevator 
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to  the  sec'uiiil  pert  of  the  apparatus,  wLicli  consists 
of  a  box,  iu  which  a  p;u-tiiil  vacuum  auil  induced 
current  is  created  by  means  of  a  fan.  The 
material  falls  upon  a  series  of  inclined  partitions 
and  against  the  air  current,  the  finer  portions  being 
carried  forwai-d  by  the  air  current  to  the  body  of 
the  box,  whore  they  are  deposited,  whilst  the  coarser 
part  fidls  to  a  shoot  which  conducts  it  back  to  the 
stones  to  be  again  gi'oimd.  The  apparatus  is  most 
successful,  and  may  be  used  ■with  mineral  phosphates 
as  well  as  with  bones.  The  "  cracker  "  will  break 
40  to  50  tons  of  phosphate  rock  in  10  horn's  to  the 
size  of  peas,  and  will  give  al>out  4  cwt.  per  hour  of 
actual  dust.  The  tiner  "grinding  mill "  will  pass 
about  IC)  cwts.  of  materiid  per  hoiu\ 

The  bone  meal  ViU-ies  considerably  in  composition, 
the  phosphates  niuuing  from  45  to  57  per  cent., 
and  the  ammonia  from  Sj  to  5',  per  cent.  Generally 
speaking,  where  the  phosphates  are  high  the  ammonia 
is  low,  and  vice  vend. 


TiBLE  H. 

CoiiPosiTioN  OF  Bone  Meal. 


Moisture 

•Xilrogenous      organic 

7-C8 

80-Gl 
O-fll 
58-07 

C-8S 
1-12 

8-36 

32-96 
0-32 

4912 
8-36 
0-88 

8-81 

23-43 
0-63 

61-73 
9-43 
0-96 

9-53 

34-S4 
0-62 

45-16 
8-41 
1-42 

8-48 
29-82 

0-68 

Phosphates 

Carbonate  of  lime 

Silica,  ic • . .  •  • 

50-84 
9-26 
0!)2 

100-00 

lOO-OO 

lOO-OD 

100-00 

lO(roo 

•  Containing     nitrogen 
equal  to  ammonia. . 

4-82 

4-76 

4-51 

4-82 

4-53 

8-32 

39-56 
0-85 

41-73 
5-59 
U-'lG 

8-50 

31-12 
0-48 

52-83 
5-01 
1-92 

8-62 

30-04 
0-43 

53-52 
6-73 
0-66 

9-54 

28-42 
0-5S 

5t-92 
5-CO 
O'SS 

8-32 

•Xitrogenous      organic 

24-13 

.Alkaline  salts  

Pliosplntcs 

Carbonate  of  lime 

Silica,  &c 

0-4.1 

57-08 

7-42 

2-56 

100-00 

100-00 

100-00 

100-00 

100-00 

•  Containing     nitrogen 
equal  to  ammonia . . 

6-2S 

6-02 

4*So 

5 -02 

3-*l 

If  the  bones  are  fresh,  or,  as  teclmically  known, 
"  green,"  then  a  considerable  amount  of  oil  may  be 
present.  In  all  cases  there  is  in  the  bone  much 
gelatin,  and  part  of  this  may  be  removed  by  placing 
the  bones  in  a  cylinder  and  subjecting  them  to  steam, 
under  pressure.  By  this  process  the  bones  become 
what  are  known  as  "steamed"  or  "  degelatinised," 
and  lose  a  part  of  their  nitrogen  at  the  same  time  that 
the  phosphates  increase.  The  bone  becomes  very 
brittle,  and  can,  by  means  of  the  disintegrator,  be 
thrown  into  a  very  fine  powder.  The  composition  of 
the  material  is  given  on  Table  I.,  and  shows  that 
the  phosphates  run  from  57  to  ti8  per  cent.,  whilst 
the  ammonia  is  from  1  j  to  3-  per  cent. 


Table  I. 
Steamed  Bone  Floue. 


Moisture 

Organic  matter*  . . 

Alkaline  salts 

Phosphates 

C!irlx>nate  of  lime. 
Silica 


•  Containing     nitrogen 
equal  to  ammonia. . 


17-92  I 
11-16 

0-&1  j 
57-08 
11-76 

0-94  i 


5-16 
21-78 

0-02 
60-61  I 

9-24  I 

2-56  I 


5-82 
21-01 

0-C8 
60-»4 

9-14 

2-4S 


ioa-00  I  100-00  100-00  lOO-oo  loo-oa 


6-96 
21-73 

0-58 
58-21 
10-12 

2-32 


6'2S 
■20-24 

0-50 
61-08 

9-16 

0-C3 


1-62  ' 


3-62 


3-25 


3-42        3-46 


Moisture 

Organic  matter*  .. 
Alkaline  salts . .... 

Phosphates 

Carbonate  of  lime. 
Silica 


•  Containing     nitrogen 
equal  to  ammonia.. 


9-76 
11-12 

0-42 
60-8S 
11-51 

3-28 


6-58 
17-02 

0-61 
65-48 

0-36 

3-92 


5-68 
19-36 

0-66 
67-92 

5-86 

0-52 


5-84 
18-72 

0-86 
65-75 

8-11 

0-72 


100-00     100-00     100-00     lOO-OO     100-00 


7 -04 

13-22 
0-78 

63-86 
8-5S 
1-52 


2-12 


2-53 


3-25 


2-62 


2-04 


During  the  acid  process  for  the  manufactiu'e  of 
glue  a  liquid  is  obtained  containing  much  phosphate. 
This,  if  precipitated  with  lime,  forms  ' '  precipitated 
phosphate,"  or  ijreeipitated  boueflom-.  The  follow- 
ing analysis  will  show  the  composition.  If  the 
lime  is  added  in  too  large  quantity  the  ammonia 
entirely  ilisappears. 


Table  J. 
Composition  of  Phecipitated  Bone  Flouii. 

Moisture 12-S2 

Organic  matter* 10-61 

Alkaline  salts 0-52 

Phosphates 60-92 

Carbonate  of  lime 1 1- 1". 

Siliceous  matter 0-i>l 

100-00 

'  Xitrogen  equal  to  ammonia O'Tl 

Fish  Gua)w. — A  substance  yielding  phosphates 
and  nitrogen,  obtained  from  fish,  is  known  as/.*A 
guano  oi  fish  manure. 

In  the  manufaetiu-e  of  this  body  the  waste  fish  or 
fish  sci-ap  is  dried  and  ground.  There  are  many 
varieties  of  the  material,  the  best  class  being  known 
—  "Polar  Fish  Guano."     This  substance  is  princi- 


pally   manufacttu-ed 
excellent  fertiliser. 


iu    Norway,    and    is    a    most 
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Table  K. 
Polar  Fisu  Guano. 


Moisture. 


Nitropoiious 
mutter'.... 


organic 


Alkaline  suits 

Pho.spliatcs 

Ciu-boimte  of  lime  . 
Silica 


•  Nitrogen     equal      to 
ammonia 


10-28 

52-83 
10-92 
ID- 41 
8-39 
0-12 


100-00 


7-28 

75-02 
0-78 

12-42 
3-44 
0-10 


C-48 

62-52 
1-21 

23-32 
5-70 
0-08 


9-92 

59-36 
0-8J 

25 -BO 
3-08 
0-04 


6-08 

01-08 
0-92 

•27-52 
3-76 
0-64 


100-00  '  100-00  '  100-00     100-00 


8-42 


11-02 


10-42 


Moisture 

>'ilrnircnou3 
matttir*.., . 


organic 


Alkaline  salts 

Phosphates 

Carbonate  of  lime. 
Silica 


•  Nitroixon     equal      to 
ammonia 


7-4t 

6C-0S 
2-02 

29-30 
4-51 
0-56 


100-00 


7-58 

10-72 

75-01 

42-08 

0-63 

4-13 

12-52 

12-92 

305 

24-28 

0-32 

6 -28 

100-00 

100-00 

8-96 

40 -IG 
38-84t 
4-12 
2-« 
0-4S 

100-00 


9-02 


11-83 


7-06 


t  Common  salt. 

The  composition  as  shown  on  Table  K.  is — phos- 
phates from  12i  to  30  per  cent.,  ammonia  from  7  to 
12  per  cent.  The  last  sample  is  evidently  made 
from  the  refnse  of  ciu-ed  fish,  and  although  sold  as 
"Polar,"  has  no  claim  to  that  title. 

The  composition  of  fish  guano  varies  somewhat  with 
the  species  of  fish  used.  The  following  table  wiU 
show  the  extent  of  this  variation  : — 


Table  L. 
Fish  Guanos  rKoii  Vabious  Fish. 


Anjovis 
Refuse. 

IlfiTing 
Guano. 

Cod 

Guano. 

8-06 
66-lS 

4'54 
14' 112 

3-2S 

3-03 

C-14 
70-18 
1-56 
7- 93 
S-GS 
10-62 

6-24 

♦>Htrogenou3  organic  matter 
Alkaline  salts 

07-68 
2-12 

Phosphates 

Carbonate  of  lime 

26-17 
6-35 

Silica 

l-4t 

100-00 

100-00 

100-00 

♦  Jf itrogCQ  equal  to  ammonia 

8-63 

10-42 

10-13 

In  this  counti-y  fish  manures  ai-e  manufactm-ed 
from  the  raw  fish  oSal  obtained  in  the  ciu-ing  yards. 
This  substance  contains  much  water  and  oil.  The 
following  is  an  analysis  of  one  sample  : — 


Table  M. 

Raw  Fisii  Offal. 

Moisture 50-5S 

Oil lo-.',! 

•Nitrogenous  organic  matter 18-54 

Alkaline  s.-ilts lii-93 

Phosphates 381 

Carbonate  of  lime 0-4.S 

Silica 0-13 

100-00 

•  Xitrogen  ecjual  to  ammonia 3 '31 

The  product  obtained  is  not  so  regular  in  its 
condition  as  the  "Polar"  guano,  and  as  it  contains 
more  oil,  is  not  so  quickly  decomposed  and  rendered 
soluble  in  the  soil.  The  phosphates  run  from 
7  to  14  per  cent.,  and  the  nitrogen  is  cajjable  of 
yielding  from  3  to  5\  per  cent,  of  ammonia.  The 
oil  present  often  reaches  10  per  cent.  Instead  of 
a  fine  powder  as  in  "Polar"  guano,  the  material 
may  consist  of  the  dried  refuse  without  grinding,  and 
has  often  a  pasty  consistence.  It  is  much  darker  in 
coloiu-  and  more  tlisagreeable  to  smell  than  the 
"  Polar  "  material.  Table  N.  gives  analyses  of  the 
substance. 


Table  N. 


Fish  Manure  (Home  Manvftulure). 


25-46 
27-84 

6-63 
14-54 
23-72 

1-82 

22-96 
36-32 
936 

8-34 
18-44 
4-58 

28-36 
37-96 
6-73 

12-52 
9-83 
4-61 

31--M 

47-00 

8-Ot 

♦Nitrogenous  organic  matter 
Alkaline  salts 

5-72 
0-86 

Silica 

100-00 

100-00 

100-00 

100-00 

•  Containing  nitrogen  equal 
to  ammonia 

4-26 

4-92 

4-93 

3-14 
10-43 

Oil 

^loisture 

29-24 
40-06 

9-16 
10-08 
7-01 
4-45 

35-53 
24-Jl 
15-32 
19-04 
3-86 
1-92 

42-92         3S-S2 
3S-6t         36-60 

•Nitrogenous  organic  matter 

Phosphates 

Carbonate  of  lime 

7-16 
1-88 

9-08 

Silica 

1-28          2-/2 

100 "00 

100-00 

100  00 

100-00 

*  Containing  nitrogen  equal 
to  ammonia 

Oil 

5-21 

3-0G 

4--13 
8'21 

4-45 

Fish  Bone  Flour  closely  resembles  the  animal  bone 
floiu-.  It  is,  however,  in  a  finer  state  of  division, 
and  free  from  oil  or  gi-ease. 
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Table  O. 
Composition  of  Fisu  Bose  Flolk. 


Moisture 

*Nitrofrciious  organic  matter. 

.\lkalinc  salts 

Phosplnlos 

Carbonate'  ofllino 

Silica 


G-72 

20 '52 

l-.'i^l 

r):i-i2 
7-S2 

1-4S 


I 


5-16 
30-32 

1-01 
E4-24 

4-7C 
4-48 


lOD-OH 


100-00 


•  Nitrogen  equal  to  animon  ia  . 


Frail  Benfos  Gumio  is  made  from  the  refuse  flesh 
aud  boiie  left  as  a  residue  iii  the  maunfactiu-e  of 
Liebig's  extrart  of  meat.  It  is  a  fine  powder,  free 
from  oil  and  readily  soluble  iu  the  soil.  The  phos- 
phates ran  from  '20  to  ^!0  per  eeut.,  aud  the  nitrogen 
is  sufficient  to  yield  from  7  to  10  per  cent,  of  am- 
monia.    Three  analyses  ai-e  given  below  :^ 


Table  P. 
Composition  of  Fkay  Bentos  Guaxo. 


9-!i.i 

00*^2 

113 

29-.;(; 

4-37 
0-;S 

10-92 

02-21 

1-32 

21-12 

3-38 

1-02 

8-(U 

•Kiti-ojcnous  organic 
Allialine  salts 

matter 

53-20 

0-78 

31 -:8 

4-00 

1-OS 

Tuiionia 

100-00 

100-00 

100-00 

•  Nitrogen  equal  tj  nr 

7-12 

9-«a 

7-04 

A  substance  made  only  from  the  meat  is  called 
Llchh/s  (/uatio,  and  yields  from  10  to  12  per  cent,  of 
ammonia,  and  3  to  SI  per  cent,  of  phosphates.  This 
body  is  also  known  as  "  3Lnt  Mtal,"  although  the 
tlu-ee  terms  '-  Fray  Bentos  Guano,"  "  Liebig's 
Guano,"  and  "Meat  Meal"  are  often  used  as 
synonymous. 

Animal  Ji'./hsi?  derived  from  abattoirs,  &c.  is 
occasionally  dried  aud  sold  in  the  undissolved  state. 
The  composition  closely  reseml)les  bone  meal,  but 
the  alkaline  salts  ai-e  higher  and  the  body  contains 
some  jjotash.     The  following  is  an  analysis  : — 

Table  R. 
Analysis  of  Animal  Refuse. 

Moisture C-48 

•Nitrozenous  organic  niiitti-r 20-77 

Alkaline  salts 3-42 

.,            IMiospliatcft* II 4r»-(js 

Carbonate  of  lime 12-r»l 

Silica 60  ( 

Irti-Ofl 

*  Xitrugt  D  equal  lo  amnDni.i 4'  II 


It  will  have  been  observed  that  iu  all  the  materials 
yet  treated  of,  the  phosphates  have  been  in  the 
insoluble  condition  or  the  tricalcic  jjliosphate.  These 
manures  are  therefore  compai-iitively  slow  iu  their 
action  upou  plant  life,  and  their  maum-ial  value  ex- 
tends over  a  long  period.  To  meet  the  demand  for  a 
more  rapid  plant  food,  or,  in  other  words,  one  more 
readily  a\ailable  for  the  plant,  it  is  necessary  to 
obtain  the  phosphates  in  a  more  soluble  state.  This 
condition  may  either  be  a  combiuatiou  of  phosphoric 
acid  with  ammonia,  sodium,  or  potassium,  or  it  may 
bo  an  acid  pliospluite  of  cak-ium,  &e.  The  first  or 
alkaline  phosphates  are  probably  preferable,  as  they 
are  not  so  liable  to  be  "  reverted  "  or  returned  to  the 
insoluble  state,  as  is  the  case  with  the  acid  phosphates ; 
indeed  so  lialde  are  the  latter  to  "revert"  that  it 
is  very  generally  believed  that  they  are  invariably 
rendered  insoluble  immediately  on  being  thrown  on 
the  soil.  Still  we  know  by  experience  that  such 
ilissolved  manures  ai-e  more  available  for  plant  food 
than  those  which  are  not  so  treated.  Possibly  the 
flue  state  of  division  into  which  the  phosphate  is 
reverted  may  have  all  to  do  with  its  after  availability 
to  the  plant.  We  know  that  the  finer  the  state  of 
division  to  which  ordinary  bone  is  ground,  the  more 
rapidly  does  its  action  proceed,  and.  a  similar  result 
is  found  with  mineral  phosphate.  If  any  further 
evidence  was  required  it  might  be  found  iu  the  more 
rapid  action  of  precipitated  bone  floiu-  over  the 
orilinary  boue  meals. 

To  meet  this  want  for  a  soluble  phosphate  we  may 
go  to  guanos,  which  are  composed  of  the  excrement 
and  feathers,  and  iu  many  cases  the  botlies  of  birds, 
principally  of  those  frequenting  the  sea.  Such 
deposits  are  found  on  many  of  the  West  Indian, 
African,  South  American,  aud  Australian  Islands  aud 
Capes,  if  the  material  has  licen  deposited  on  a  spot 
not  liable  to  bo  moistened  by  sea  spray,  and  if  the 
climate  bo  hot  and  dry,  then  the  substance  rapidly 
loses  its  moisture  aud  retains  its  nitrogenous  matter 
and  alkaline  phosphates.  Such  guanos  are  termed 
"NitrotjenoHs"  and  are  most  largely  represented  in 
the  market  by  the  Peruvian  and  Ichahoe  deposits. 

If  the  droppings,  after  being  deposited,  are  sub- 
jected to  rain  or  spray,  then  the  alkaline  or  soluble 
phosi^hates  are  washed  out,  aud  the  moisture  aitling 
decomposition  results  in  a  loss  of  nitrogenous  matter, 
and  the  consequent  disappearance  of  the  ammonia. 
These  guanos  are  called  '■  phosphatic."  They  are 
sometimes  used  in  the  raw  or  uattu-al  state,  but  more 
commonly  are  fii-st  treated  with  acid.  Between 
these  two  extremes  we  have  many  guanos  which 
have  been  more  or  less  degraded  by  loss  of  nitrogen, 
but  which  are  .used  iu  the  raw  state. 

Peruvian  Guano. — This  guano  was  the  earliest  to 
be  introduced  into  this  country.  When  first  obtained 
it  was  of  aucient  dejiosit  and  very  nitrogenous,  and 
contained  from  It!  to  20  per  ceut.  of  ammonia.  These 
cai-ly  deposits  became  in  time  exhausted,  and  the 
material  now  imported  is  much  less  rich.  The 
ammonia  may  occasionally  be  found  as  high  as  12  or 
13  per  cent.,  but  is  more  usually  between  4  aud 
8  per  cent.,  although  it  not  unfrequently  comes 
down  even  below  these  figures.  Sometimes  Sulphate 
of  Ammonia  is  added  to  the  guano,  and  the  material 
then  becomes  "fortified"  or  "equalised"  guano. 
The  phosphates  i>reseut  as  soluble  or  alkaline 
phosphates,  may  vary  between  half  a  per  cent,  aud 
I)  per  cent.,  but  the  general  proportion  lies  between 
4  and  8  per  cent.  The  insoluble  or  tricalcic  phos- 
phate also  varies  much,  being  often  as  low  as  10  per 
cent,  aud  not  unfrequently  as  high  as  30  or  35  iJer 
pput. 
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Table  S. 


CoMrosmos  of  Pekuvias  Guaso. 


Hoisturr 

Organic     matter*    and 
ammonia 


Alkaline  saltst 

Onlinary   guano    phos* 
pliatcs^ 

Carbonate  o[  calcium  . . 

Silica 


•  Cont;»inins  ammonia, 
equal 

t  Phosphoric  acid  in 
alkaline  salts  equal 
lo  bone  phosphate 
rendered  soluble  . . . 

t  Oi-dinar>'  guano  phos- 
phate   


To'.al  phosphates. . 


14-28 

lS-46 

17-02 

12-52 

18-46 

22-3-2 

19-36 

2;-76 

10-84 

12-36 

10-74 

8-92 

28-93 

28-12 

36-12 

23-04 

s-^t 

7-11 

10-68 

11-64 

lS-96 

16-63 

5-88 

15-12 

oo-oo 

100-00 

100-00 

100-00 

lo-JS 

15-44 

12-9li 

33-12 

5-52 

15-68 


Table  T. 
cosiposition  op  icuaboe  guaso. 


Moisture 

Orjrauic     matter      and 
ammonia* 


Alkaline  salts* 

Ordinary    guano   phos- 
phatcst 


Carbonate  or  lime. 
Silica 


4-06  I      6*32 


8-87 
28-92 


U-16 
28-12 


.37 -79       39-28 


3-76 
36-12 


39-88 


0-46  I      6-52 
?5-04       33-12 


25-50  I    41-64 


Moisture 

12-72 

14-48 

13-72 

13-62 

11-52 

Orgniiic     matter     and 

16-64 
14-72 

17-82 
11-54 

16-92 
16-32 

45-72 
7-32 

41-76 

Alkaline  saltst 

704 

Onlinary    puano   phos- 
phntost 

30-61 

35-23 

31-48 

10-36 

10-12 

Carbonate  of  calcium  . . 

5-4t 

3-76 

5-64 

6-36 

6-74 

19-84 

1.5-12 

13-92 

IWOt 

18-42 

19-82 

100-00 

1000*1 

10000 

10000 

'Cantaining  ammonia, 
equal  to 

t  Phosphoric  acid  in 
alkaline  salts  equal 
to  Ijone  phosphate 
rendered  soluble  . . . 

X  Ordinary  guano  phos- 
phates  


Total  phosphates. . . 


20-48 

2208 

19- £6 

33-16 

38-36 

34-M 

8-77 

9-88 

8-3« 

11-14 

11-06 

21-68 

4-19 

6r5 

6-6S 

18-9u 

9-07 

9-68 

100-00 

109-00 

100-00 

14-24 
32-08 


•20-.'51 
S5-72 


7-Sl  I  8-25 

8-92  3-4J 

I 

7-63  4-15 

29-32  I  27-S3 


11-95 

12-85 

U-92 

11-33 

7-92 

8-83 

7-J6 

604 

11-H 

u-cc 

21-68 

8-92 

19-36 

•22-89 

28-84 

14-96 

10-9* 


7-48 
S-41 


10-92 


Moisture 

Organic     matter     and 
ammonia* 


illkaUne  saltst 

Ordinary   guano    phos- 
phatest 


*  Containing  ammonia, 
equal 

t  Phosphoric  acid  in 
alkaline  salts  equal 
til  Ijone  phosphate 
iH'ndeifd  soluble  . . . 

J  Ordinary  guano  phos- 
phate   

Total  phosphates. . . 


3-74        4-42 


4-82 


7-12        6-34        6-64 
30-C4       35-28  I    31-48 


37-76      41-62       58-12 


13-38      12-43 


4-32 


2-7 


10-36      10-12 


14-08       12-81 


Ichaboc  Guano. — Next  in  importance  to  Peniviiiu 
ptiano  stands  the  substance  derived  from  the  African 
ishmd  of  Ichaboe.  This  giiano  is  formed  from  vear 
to  j-ear,  the  deposit  of  last  season  forming  the 
gxiano  of  this  year.  It  diflers  from  Peruvian  guano 
in  appearance  on  account  of  the  large  number  of 
feathers  it  always  contains.  It  is  of  a  highly  nitro- 
genous nature,  being  capable  of  yielding  as  high  a 
proportion  as  13  per  cent,  of  ammonia,  and  rarely 
falling  below  8  per  cent.  The  soluble  alkaline  phos- 
phates rxva  usually  from  6  to  P  per  cent.,  although 
occiisionally  they  fall  lower.  The  ordinary  guano  or 
insoluble  phosphates  range  between  9  and  i(\  per 
cent.,  l>ut  falling  in  special  cases  as  low  as  .5  per  cent., 
and  in  rare  instances  coming  up  to  30  or  33  per  cent. 
As  a  nitrogenous  guano  the  Ichalioe  Island  guano 
now  stands  highest  in  the  list  of  bird  manui-es. 

Table  T  gives  the  analyses  of  samples  on  the  market 
during  last  season. 


Carbonate  of  lime . 
Silica  


'Containing    ammonia, 
equal  to 


t  Phosphoric  acid  in 
alkaline  salts  equal 
to  l»one  phospliate 
rendered  soluble.... 

;  Ordinary  guano  phos- 
phates  


Total  phO!:phates  . 


20-54      13-32 


31-87 


St-8t 

8-14  '      6-96 

I 
•5-02  5-42 


5-31 


6-08 
33-76 

2-84 
33-68 


3-8*       19-12 


2S-92  !    .33-62         4-52 


100-00  I  100-00  I  100-00 


10-36 
28-92 
10-96 
20-56 
4-42 
24-78 


100-00 


16-62 
32-45 
14-61 
13-12 
10-98 
12-16 


100-00 


11-21 

10-96 

9-88 

8-06 

6-47 

4-32 

0-74 

7-12 

5-02  : 

5-42 

33-68 

20-56 

11-^9 

9-74 

34-43 

27-68 

9-86 

3-36 
W12 

W48 


Afvera  Guano  is  another  illustration  of  the  highly 
nitrogenous  class.  In  this  deposit  the  ammonia 
runs  from  7  to  10  per  cent.,  the  soluble  alkaline 
phosphate  from  10  to  13  per  cent.,  and  the  insoluble 
phosphate  from  30  to  33  per  cent.  It  is  more  of  the 
Peruvian  class  than  of  the  Ichaboe,  and  belongs 
to  the  west  coast  of  South  America.  The  foUo-wing 
two  analyses  wUl  show  the  composition  of  last  season's 
samples : — 
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Table  U. 
Composition  of  Afttzba  Guano. 


Moisture 

Organic-  matter  iiiul  ammonia". . . 

.Mkaliiie  saltst 

Phosphatos* 

Carbonate  ot  lime 

Silica 


•  Ammonia 

t  Pliosphoricacid  in  alkaline  salts 

Equal      to      bone     pliospliate 
rendeiedsoluble 


X  Ordinary  guano  phosphate . 
Total  phosphates 


12-24 
SS-ll 
17-42 
32-72 

4-4S 


100-00 


16-92 
26-82 
19-56 
31-74 

4-96 


100-00 


82-7 


4;i-24 


7-42 


12-88 


Halifax  Island  Guano  is  also  highly  nitrogenous, 
and  contains  a  considerable  proportion  of  soluble 
alkaline  phosphates. 

Table  Y.  gives  the  composition  of  two  samples.  It 
is  of  the  Ichaboe  class. 


Table  V. 

COMTOSITION   OF   HALIFAX  IsL-UJD   GUASO. 


3Ioistnre 

Organic  matter  and  ammonia*  . 

Alkaline  saltst 

Phosphates} 

I'arbonate  of  lime 

Silica 


•  .\nimonia 

+  Containing  ))hosphoric  acid  = 
horn-  phosphate  rendered 
siiluhle 

J  Ordinary Buano phosphates.... 
Total  phosphates 


7-12 
12-02 


6-W 
9-.37 


15-41 


Table  "W. 
CoMPOsrrios  of  Ascessiox  Island  Gu.vno. 


6-05 

S2-84 
2-83 
Sl-16 

Is-iiS 
4-54 

9-12 

36-76 
G-74 

24-92 
5-42 

17-111 

11-01 

Organic    matter     and    am- 

27-48 

Alknlinit  RAltst > . 

9-.-!t; 

Pliospbntost 

31-16 
6-61 

Silica 

ir:ii; 

100-00 

luo-oo 

100-00 

*  Containing  ammonia,  equal 

9-83 

0-56 
St-16 

12-34 

4-86 
24-92 

8-82 

t  Phosphoric  acid  in  alkaline 
salts  equal  to  bone  plios- 
phiite  rendered  soluble. . 

t  Ordinary  guano  phosphates 

6-32 
31-16 

34-72 

29-78 

37--48 

From  these  deposits,  -n-hich  are  at  present  the  most 
highly  nitrogenous,  we  find  a  gradual  diminution  in 
nitrogen  and  alkaline  salts  containing  soluble  phos- 
phate, until  we  arrive  at  deposits  practically  free  from 
these  substances.  Of  these  intermediate  guanos  we 
have  very  many,  but  the  analyses  given  on  Table  X. 
■will  sufficiently  illustrate  the  class : — 

Table  X. 
Composition  of  Gxtanos. 


16-48         1 

15-56 

38-56 

40  12 

10-24 

8-38 

12-02 

9-37 

5-18 

4-21 

17-52 

22-36 

lOII-IHI 

IIKI'IIO 

11-92 

12-84 

Penguin  Island. 

21-St              19-52      1        20-68 

Organic  matter  and  ammonia* 

Alkaline  saltst 

Phosphatest 

20-96 
6-21 

16-26 
G-65 

28-08 

20-61 
6-36 

16-08 
7-6I 

18-72 

19-24 
9-78 

29-82             24-34 

100-00 

lOO-OO            100-00 

4S1                 4-i;.-)                 4-S2 

t  Phosphoric  acid  in  alkaline 
salts  =  bone      phosphate 
rendered  soluble 

t  Ordinary  guano  phosphates 

4-16 
16-26 

4-36               4-08 
16  08             19-24 

Total  phosphates 

20-42 

20-64              23-32 

Ascension  Island  Gtiano  is  also  higldy  nitrogenous, 
but  the  alkaline  phosphates  frequently  come  down  to 
one  per  cent.,  or  even  less. 

Table  W.  gives  the  analyses  of  three  samples. 


' 

Patagonian  Guano. 

19-32 
2-4-24 

5-08 
28-16 

8-72 
14-48 

lO-M 
34-04 

8-62 
19-44 

7-64 
19-72 

21-22 

Organic  matter  and  ammonia* 

21*62 
6-34 

Phosphates! 

Carbonate  of  calcium 

SiliCR 

29- 12 
10-56 

iri4 

10000 

100-00      <      10000 

6-21 

1-92 
8-16 

6-21 

0-72 
19-44 

4-75 

t  Phosphoric  acid  in  alkaline 
salts  =  bone     phosphate 
rendered  soluble 

i  OrdiTiary  guano  phosphates 

1-14 
29-12 

Tolal  plios))hatcs 

3008      1        20-16              30-26 
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PhosjjMHc  Gitnnos. — ^In  tliis  class  of  guano  the 
alkaline  phosphates  disappear  or  do  not  exceed  one- 
half  per  cent.  The  ammonia  derivable  from  the 
organic  matter  may  run  from  1  to  11  per  cent.,  in 
some  cases  reaching  2  per  cent.  On  the  otlior  hand 
the  insoluble  phosphates  are  very  high,  sometimes 
reaching  70  to  75  per  cent. ,  and  being  rarely  below 
SO  per  cent.  The  substances  are  used  as  manure  in 
the  raw  state,  but  are  more  frequently  ilissolved  with 
acid  to  form  liigh  class  superphosphates,  or  ai-e  mixed 
with  other  dissolved  manures  to  increase  the  phos- 
phates. Of  this  class  jDossibly  Mexillones  and 
Lacepede  are  the  best-known  deposits.  There  are, 
however,  many  other  members  of  the  class. 

Mexillones  Guano. — In  this  deposit  the  phosphates 
vary  between  4.5  and  70  per  cent.,  but  more  usually 
run  about  60  per  cent.  The  soluble  phosphates  are 
about  J  per  cent.,  and  the  ammonia  from  h  to  IJ  per 
cent. 

Lacepede  Guano. — This  American  guano  frequently 
reaches  70  per  cont.  phosphates,  but  like  the  pre- 
ceding is  more  usually  about  G(5  per  cent.  In  general 
composition,  &c.,  it  is  like  Mexillones  gaano. 

Avola  Guano. — Very  similar  to  the  two  previous 
deposits,  but  its  phosphates  rarely  go  higher  tlian 
CO  per  cent. 

ntion  Island  Guano. — Phosphates  from  50  to  56  per 
cent.    Ammonia  may  reach  2  per  cent,  and  over. 

Aslimore  Shoals  Guano. — Practically  the  same  as 
Huon  Island  guano  in  composition. 

Bahamas  Island  Guano. — A  lower  class  of  guano, 
withiihosphates  ranging  between  35  and  42  per  cent. 

Guanaliani  Guano. — This  is  also  a  lower  class 
phosphatic  substance,  containing  from  20  to  10  per 
cent,  of  phosphate. 

Table  Y  gives  the  analyses  of  these  guanos. 


Table  Y. 
Composition  of  Phosphatic  Guanos. 


Mexillones. 

Moisture 

Organic  matter  anil  ammonia' 

8-M 
fi'6S 
3-Si 

62-96 
7-76 

10-13 

11-82 
4-S16 
2 -.-SO 

70-52 
5-56 
1-78 

13-03 
7-01 
4-5t 

CG-f.7 
5-10 

2-;u 

Ordinary  guano  phospliatcj . 

Silica 

. 

100 -OD 

lOO-OO 

100 -00 

•  Containing  ammonia,  equal 
t  Pliosplioric  acid  in  alkaline 

083 

0-71 

o-i;2 

salts  equal  to  bone  phos- 
phate rendered  soluble  . . . 

J  Ordinary  guano  phosphates 
Total  phosphates 


0-70 
62-96 


63-72 


0-81 
70-52 


1-12 

6i!-i;7 


Table  T.  2. 

PnOSPlIATIC   G0ANOS, 


71-36 


Jlejillones. 

Laccpode, 

Avola. 

Huon 

1 

Island. 

Jloisturo 

Orjninie  matter  and 
ammonia* 

Alkaline  saltst 

I'hospliatesJ 

Carbonate  of  lime. 

5-24 

12-92 
0-86 

72-76 
7-S8 
0-84 

4-96 

14-08 
0-52 
40-1,8 
33-42 
O-Si 

15-36 

6-93 
2-63 

67-84 
5-70 
l-W 

14-68 

7-24 

0-86 

58-48 

10-86 

1-88 

20-16 

13-58 
1-13 

54-96 
6-34 
3-84 

lOo-oo 

100-00 

100-00 

100-00 

100-00 

1-16 
0-42 

72-76 

1-24 
0-3fi 

48-48 

1'23 
0-12 

67-84 

1-12         1-98 

t  Alkali-.io  phosphates 

I  Ordimvry      '  guano 
phosphates 

0-12         0-58 

58-48  1    54-96 

1 

Total  phosphates 

73-18 

46-84  1        07-96 

58-CO 

55-54 

Ashmore 
Shoals. 

Bahamas. 

Gunnahani, 

22-12        i.T-ifi 

24-48 

12-23 

6-01 

23-72 

31-45 

2-08 

11-16 

11-12 

7-28 

37-54 

•29-86 

3-04 

Organic  matter  and 
ammonia* 

Alkaline  saltst 

riiosphates* 

Carbonate  ot  lime.,. 

10-08 

1-21 

52-08 

13-36 

n-32 

14-27 
15 -Oi 
33-92 
13-49 
2-52 

11 -8t 

7-92 

30-91 

22-13 

2-24 

100-00 

100-00 

100-00 

100-00 

100-00 

1-07  ;      1-77 
23-72  1    37-54 

t  Alkaline  phosphates 

X  Ordinary       guano 
phosphates 

0-M 
52-68  '      38-92 

30-91 

Total  phosphates 

82-08         39-06 

23-72      37-54 

30-91 

Dissolved  Maxubes, 
In  the  previous  part  of  this  communication  I  have 
dealt  solely  with  such  maniu-es  as  could  be  obtained  on 
the  fai-m,  or  which  could  be  used  in  the  natural  state. 
We  have  noted  the  desirability  of  obtaining  jihos- 
phate  iu  the  soluble  condition,  and  we  have  discussed 
the  soiu-ces  of  soluble  alkaline  phosphate  iu  guano. 
By  much  the  larger  proportion  of  soluble  phosphate 
employed  as  manure  is,  however,  the  acid  phosphate 
of  calcium  derived  from  the  action  of  sulphiu-ic  acid 
on  the  ordinary  bone  or  guano  tricalcio  phosi^hate 
(Caa  2  POj).  In  the  manufacture  of  this  substance 
aU  that  is  required  is  the  adihtion  of  the  acid  in 
sufficient  quantity  to  remove  and  combine  -with  two 
of  the  calcium  atoms  contained  in  the  insoluble 
phosphate,  so  as  to  convert  it  into  the  tetrahydric 
monocalcic  phosphate  (CaHj  2  POt).  The  reaction  is 
shown  in  the  equation^ 

Ca,  2  PO,  +  2  H,SO,  =  CaH^  2  P0<  -f  2  C&.^0,. 
Sometimes,  ho-wever,  this  equation  is  written — 
Ca,  2  P0.-I-2  H.:SO,=Ca  2  P0.+2  CaSO^+2  H.;0. 
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It  matters  littlo,  liowmpr,  which  of  these  equations 
is  accepted,  as  the  result  is  the  same,  namelj-,  that 
the  insoluble  phosphate  is  converted  into  the  soluble 
state. 

In  calculating  the  amount  of  acid  required  for  this 
result,  we  must,  however,  take  into  account  the  pro- 
portions in  which  other  iuajredieuts  are  present  in 
the  raw  material  wo  are  to  work  upon.  Of  these 
extra  substances  we  must  especially  note  calcic 
carbonate  and  calcic  fluoride,  although  the  latter  is 
usually  iireseut  in  quantities  so  minute  as  to  be 
ignored.  The  calcic  carbonate  must  first  be  totally 
converted  into  sulphate  before  any  action  can  be 
looked  for  on  the  phosphate.  The  action  upon  the 
cai'bonate  is  expressed  in  the  equation^ 

CaCO.,  +  H,SO,  =  CaSO,  +  H,()  +  CO:. 

"We  thus  see  that  there  is  to  be  a  h^ss  of  acid  due 
to  the  carbonate  of  calcium,  and  which  takes  place 
th-st,  and  is,  therefore,  unavoidable.  There  is,  how- 
ever, another  side  to  look  upon  in  regard  to  thi,s 
reaction,  and  it  is  this,  that  whilst  the  phosphate 
action  with  sulphuric  action  is  slow  and  dead,  gi%'ing 
off  little  heat,  and  yieliling  a  hea%-y  sodden  mass 
uue(iually  acted  upon,  that  the  carbonate  action  is 
brisk,  much  heat  is  generated,  and  the  mass  is  left 
open  and  porous  for  the  phosphate  action.  So  much 
does  this  action  aid  in  the  manufacture  of  dissolved 
phosphate,  that  where  the  material  to  be  dissolved 
contains  little  cai-bonate  it  is  customary  to  add  a 
low-class  raw  phosphate,  solely  for  the  carbonate  it 
contains. 

In  the  manufacture  of  dissolved  manures  the  sub- 
stances—raw material  and  acid — are  brought  together 
in  a  "  mixer,"  and,  after  incorporation,  are  discharged 
into  the  "  den." 

One  of  the  best  known  "mixers"  is  "Tickers'." 
It  consists  of  a  cylinder  in  which  is  a  double  revolving 
arm,  compo.sed  of  two  gratings.  There  is  an  opening 
at  the  upper  part  for  admission  of  the  charge 
(about  15  cwt.),  and  a  valve  below  opening  into  the 
"den." 

During  the  manufactm-e  large  quantities  of  vapoirr 
we  given  ofi'.  These  gases  consist  of  carbonic 
auhydi-ide  (CO;),  sulphurous  anhydride  (S04,  sul- 
l^huretted  hydrogen  (H;S),  vapours  of  hytliic  chloride 
(HCl),  and  sulpliTU-ic  acid  (H;SU_,),  along  with  other 
substances,  amongst  which  are  arsenm-etted  hytU-ogcn 
(H.-'Vs)  and  silicon  fluoride  (SiK,).  These  gases  we 
removed  from  the  pit  and  mixer  liy  means  of  an 
exhaust  fan,  and  are  condensed,  as,  from  their 
noxious  character,  they  cannot  be  passed  into  the 
atmosphere.  One  of  the  best  apparatus  I  have  seen 
for  this  pui-pose  is  one  which  was  planned  and  erected 
by  Mr.  Jc)hn  Monison,  of  Newcastle-on-Tyne.  I  am 
indelited  to  that  gentleman  for  a  tracing  of  the  plant, 
which  is  seen  in  plan  No.  2. 

(See  Plax  No.  2,  p.  80.) 

The  vapoiu-s  are  first  conducted  through  a  long 
wooden  flue,  after  which  they  pass  to  the  apparatus 
proper.  This  apparatus  consists  of  towers  which 
are  made  of  brick,  and  watertight.  These  are 
packed  with  crossed  layers  of  wood  constructed  to 
yield  the  largest  possible  surface.  Two  or  more 
towers  are  linked  together,  and  at  the  summit  of 
each  is  a  watertight  tray  pierced  to  receive  a  number 
of  tubes.  The  gases  are  passed  upwards  through 
the  wood,  which  is  kept  in  a  moist  state  by  means 
of  water  from  the  upper  tray.  The  effluent  water 
passes  by  means  of  a  trapped  drain  to  the  sower. 

The  depositing  flue  removes  a  portion  of  the 
impurities,  especially  the  tetrafluoride  of  sihcon, 
whjch,  on  coming  in  contact  with  the  water  vapour 


also  escaping  from  the  "  den,"  is  decomposed  into 
gelatinous  silica  and  silico-fluoric  acid,  the  equation 
being — 

3  SiF^  -f  4  H:0  =  2  H,SiF„  +  SiO;,  2  H;0. 

This  is  the  main  object  of  the  flue,  but  a  secondary 
result  is  the  cooling  of  the  gases,  and  consequent  less 
water  and  tower  space  is  required  than  where  flues 
are  not  constructed.  Where  room  cannot  be  found 
for  the  flues,  then  a  series  of  boxes  in  circuit  are 
substituted,  on  the  principle  of  large  Woulfe's 
bottles  with  the  connecting  tubes  simiily  entering 
the  necks  ;  or  again,  he  constructs  two  extra  towers 
with  zigzag  sloping  boards  of  wood,  which  are 
moistened  with  water,  and  over  which  the  gases 
travel  liefore  entering  the  scruliliers  proper— the 
great  point  being  to  remove  tlic  silica  of  the  fluoride 
as  completely  as  possible  before  the  gases  pass  to 
the  washing  apparatus.  Where  this  is  not  done  the 
gelatinous  silica  tends  to  clog  up  the  appamtus, 
which  would  thus  be  rendered  useless.  The  results 
obtained  are  most  satisfactory,  the  water  from  the 
last  tower  being  practically  acid-free. 

The  maniu-e  when  it  comes  fi-om  the  "den"  is 
liable  to  be  very  moist,  and  shoidd  be  allowed  to  age, 
after  which,  if  it  be  made  from  bone  or  flsh,  kc,  it 
requires  to  have  added  to  it  some  substance  to  lick 
up  the  excess  of  water  and  acid  (if  present).  In  the 
higher  class  of  maniires  this  lU-ying  process  is  carried 
out  by  the  addition  of  bone  dust,  degelatinised  bone, 
bone  ash,  &c.,  but  in  the  cheaper  and  lower-classed 
maniu-es  various  other  bodies  are  added,  such  as 
the  native  mineral  selenite  (gv-psum),  waste  gypsum 
from  various  chemical  processes,  calcined  phosi^hates 
of  low  class,  and  occasionally  lime. 

Gi/psum. — The  first  of  these  bodies,  gypsum,  is 
obtained  in  large  quantities  in  various  deposits,  but 
that  near  Rouen  is  the  one  generally  used.  The  com- 
position of  the  Ijody  shows  notliiug  of  actual  mannrial 
value  except  the  lime  salt,  and  that  is  generally 
present  in  the  dissolved  manure  in  abundance. 

T.OLE  Z. 

GVPSUM   AS    USED    FOR   DRylNQ   M.^-NUEES    fUOM    THE 

"Den." 

]  I  v(l rated  sulphate  of  calcium 82  •  7 0 

l'lWlK.tes >    j.jj^ 

Iron  nncl  .alumina y 

Alkaline  sails I'lW 

Silica I'.W 

Moisture,  &? 12'w: 

inn-ii'i 

The  refuse  gypsum  frequently  contains  some 
organic  matter— poorly  nitrogenous — and  may  give 
half  a  per  cent,  or  so  of  ammonia.  The  following  is 
analysis  of  one  sample  : — 

Table  AA. 
Co>irosiTioN  OF  Refuse  Gitsum. 

Sulphntc  of  caloiuui 6n'6t 

I'hosphntes 5:i7 

Oxidi!  of  iron,  &c f.'i'J 

Orpuiic  matter IS)' CI 

Insoluble  nnitt-'r 11 '52 

Moisture 2'0l 

lon-no 

Ammonia "'liS 

Colchifd  Phosplinlcx. — These  are  low-class  materials 
containing  some  considerable  proportion  of  carbonate 
of  calcium.  When  ealcine<l  they  lose  water  and  part 
of  theu-  carbonic  anhydride,  and  so  become  alkaline 
from  the  presence  of  caustic  lime. 
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Table  BB. 
Cosirosinos  of  Calcined  Bokdeaux  Phosphate. 

Jfoisturo 0"  H 

Vliospbatcs 22- W 

Carbonat<?  of  lime  and  caustic  lime. .  72'02 

Oxide  of  iron,  io i'la 

SMica i-ii 

lCO-00 

The  action  of  this  substance  is  twofold:  (1 )  it  absorbs 
some  of  the  water,  and  (2)  it  takes  np  the  excess 
of  sulphuric  acid  to  form  calcic  sulphate.  It  requires 
to  be  added  with  great  care,  as  if  an  excess  is  present 
over  and  above  what  is  required  to  neutralise  the 


vitriol,  then  the  further  action  proceeds  of  the 
caustic  or  carbonate  of  lime  combining  Avith  the 
soluble  phosphate  of  the  manure  and  "reverting" 
it  back  to  the  insoluble  state  according  to  the 
equation — 

CaH^  2  PO4  +  2  CaO  =  Caj  2  POi  +  2  H;0,    or 

CaHi  2  PO4  +  2  CaCOa  =  Ca,  2  PO^  +  2  H.O  +  2  CO;. 

Lime.— The  form  of  lime  usually  employed  is 
known  as  "lias  lime,"  and  is  obtained  from  the 
south  of  England.  This  variety  contain.?  nothing 
that  is  not  present  in  the  ordinary  varieties  of  lime, 
and  can  give  no  better  results.  Its  composition  is  as 
follows : — 
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Table  CC. 
Calcined  Lias  Lime. 

Limo 73*S8 

Oxiiloor  iron 3"6C 

Ahiniina 12'  IG 

Mnjrncsia 2'8S 

riiospboric  nnbydritle 0*02 

Carbonic  nnbydridc .3*52 

InsoUiblc  mattor S"48 


100 '00 


Tlic  substance  must  be  added  iu  very  miuute 
proportions,  say  from  1  to  V>  per  cent,  of  the 
niannre,  else  it  will  react  on  the  phosphates  as 
before  explained  (under  calcined  phosphate),  and 
"revert"  them.  It  is  not  applicable  for  very  wet 
mauiu-es,  such  as  are  made  from  fresh  blood  and 
fish  ofial,  although  the  practical  result  at  first  sight 
is  very  pleasing  to  look  at,  as  the  product  becomes 
so  very  dry  and  friable. 

The  practical  result  of  the  addition  of  this  drier 
will  be  noticed  from  the  analyses  given  below  of 
two  samples  of  the  same  manure,  the  first  being  of 
the  body  as  removed  from  the  "den,"  and  the 
second,  the  same  substance  after  the  addition  of 
6  per  cent,  of  lias  lime. 

Table  DD. 
Dissolved  Fisu  Mantees. 


As  from 
the  Den. 

Dried  witb 
0  per  Cent. 
Lias  Lime. 

12-79 

13-90 
2-01 

2S-G1 
3-92 
3-91 

21-45 

21-28 

6-21 

(Equal  to  Bone  i)bospbate   ren- 
dered s  jlnble 

Insoluble  phospbatc 

flydratcd  sulpbate  of  lime 

9-GS) 
13-12 

7-02 

Siliceous  matter 

3-OG 

•Organic  matter  and  aniiuouia  . . . 
Moisture 

IG-Gi 

is-« 

100-00 

100-00 

'  Ammonia . 


The  results  show  that  in  the  comp.aratively  short 
space  of  time  (14  days)  that  the  lime  had  been 
mi.xed  with  the  manure  the  soluble  phosphates  had 
been  reduced  by  one-half,  whilst  the  water  had 
been  partly  transfened  from  water  of  moistiu-e  to 
the  condition  of  water  of  combination  iu  hydrated 
sulphate  of  lime. 

1  have  made  a  series  of  tests,  on  the  small  scale, 
with  this  fish  manure,  and  have  employed  as 
"  driers "  several  suljstancos,  but  principally  (1.) 
diatomitc,  a  body  found  in  many  driod-up  lake 
basins  in  Scotland,  and  composed  of  the  siliceous 
valves  of  miuute  diatomaccaj.  Being  purely  siliceous 
it  can  only  act  as  au  absorbent.  (2.)  Lias  lime.  (3.) 
Castor  dust,  which  is  the  refuse  external  covering  of 
the  castor  bean.  It  contains  from  0  to  7  per  cent,  of 
ammonia,  derivable  from  nitrogenous  albumonoids, 
and  has  from  2  to  3  per  cent,  of  phosphate.  It 
contains  only  about  1  to  11  per  cent,  of  carbonate 
of  lime,  and  can  practically  only  act  as  an  absorbent. 


At  the  same  time,  containing  nitrogen  and  some 
phosphate,  it  will  not  dilute  the  manure  so  much 
as  a  purely  siliceous  absorbent.  Its  composition  is 
as  follows .- — 

Table  EE. 

Composition  of  Castor  Dust. 


Jloisture 

10-52 

11-20 

•Nitrogenous  orsranic  matter 

83-38 

82-54 

.Vlkaline  sails 

0-83 

075 

Phospbatos 

2-32 

2-47 

l-.-.l 
1-tl 

102 

Insoluble  matter 

1  -3|-. 

100-00 

10000 

5-G2 

G-40 

(4.)  Peat  Litter. — The  composition  of  this  substance 
has  been  already  given. 

Table  FF. 

Results  or  Espekimests  on  the  Action  of  vaeious 
Substances  in  "  drying  "  Fish  Manure. 


Green 
(no  Drier). 

5  per  Cent. 
Diatomitc. 

S  per  Cent. 

Lias  Lime. 

Soluble  phosphates  . . . 
Insoluble  phosphate . . 

19-96 
2-04 

17-SG 
3-34 

1012 
10-53 

Total 

22-00 

20-70 

211-70 

Ammonia 

1-io 
Damp 

1-M 
Fair 

1-Gl 
Dry 

10  per  Cent. 
Castor  Dust. 

3  i>er  Cent. 
Castor  Dust. 

3  per  Cent. 

Peat  Litter. 

Soluble  phosphates  . . . 
Insoluble  phosphate  .. 

16-60 
3-06 

17-41 
S-2G 

17-41 
S-28 

Total 

19-90 

■20-70 

20-G9 

-Vmmonia 

1-83 
Damp 

1-7J 
D.inip 

1-1-kS 
Fair 

The  results,  as  given  on  Table  FF.,  show  that 
the  Uas  lime  is  the  only  one  of  the  set  which 
"reverts"  the  phosphates.  The  castor  dust  is  too 
hard  aud  close  to  absorl)  well,  but  the  diatomitc  and 
peat  litter  act  splendidly.  The  only  objection  I  can 
see  to  the  latter  is  the  fact  that  it  remains  visible, 
but,  possibly,  on  the  large  scale,  and  working  with 
a  disintegrator  to  mix  the  bodies  thoroughly,  this 
dilBculty  might  be  overcome.  Tlie  diatomitc  is  at 
present  too  expensive,  but  it  is  possible  that  if  a 
demand  arose  the  coarser  and  more  vegetable 
varieties  of  the  substance  could  be  sent  into  the 
market.  The  objection  to  gyjisum  is  that  it  requires 
such  a  large  amount  to  do  the  work.  For  fish 
manures  about  10  per  cent,  is  required. 
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variolated  Bones. — This  material  should  consist  of 
pure  bones  and  acid  only,  the  mixture  being  dried 
\rith  bone  meal,  degelatiuised  bone,  oi-  bone  ash. 
When  well  made  it  is  a  brown,  greasy,  and  oily- 
Kuielliug  mass.  When  made  from  steamed  bone  it  is 
lighter  in  colour.  The  solnble  jDhosphates  mn  from 
o  to  14  per  cent.  These  figures  are  equivalent  to  an 
amount  of  original  bone  phosphate  =  8  to  22.  In 
dealing  with  these  dissolved  manures  it  is  the  custom 
of  the  trade  to  refer  to  the  amount  of  phosphate 
originally  present  in  the  raw  mateiial,  and  which 
has  been  converted  into  soluble  phosphate,  as  the 
'"soluble  phosphate,"'  although  strictly  it  is  not  so, 
biit  is  the  amount  of  insoluble  phosphate  which  has 
been  rendered  soluble.  Thus,  a  manure  in  which 
8  per  cent,  of  its  phosphate  has  been  dissolved  to  the 
equivalent  or  5  per  cent,  of  soluble  phosphate,  is  sold 
as  "8  per  cent,  soluble."  This  custom  is  an  acknow- 
ledged and  well-known  one,  and  both  the  seller  and 
the  buyer  jiroceed  on  that  understanding. 

The  following  Table  GG  gives  the  analyses  of 
manures  to  be  in  the  market  this  season  : — 


T.\BLE  GG. 
COMPOSinOS   OF  VlTRIOLATED   BONES. 


Soluble  phosphate 

U-M 

13-48 

9-52 

12-97 

S-92 

(Eaual    to    bone   plios- 
pliate  rendered  soluble 

23-32 

21-04 

14-86 

20-24 

13-92) 

Insoluble  phosphates  .. 

20-48 

16-30 

21-32 

19-76 

19-84 

ll.vdrated    sulphate   of 

28-27 
S-28 

33-45 
3-44 

30-36 
3-28 

SO-27 
3-02 

30-28 

Alkaline  salts 

2-dG 

Silica 

2-71 

2-79 

2-15 

3-03. 

1-29 

Orpanic      matter     and 

18-86 

16-36 

19-63 

18-64 

24-73 

11-16 

13-92 

13-51 

12-31 

12-48 

100-00 

100-00 

100-00 

100-00 

lOTOO 

2-05 

'■"■' 

"' 

2-5t 

2-50 

Soluble  phosphste 

(Knual    to  bone    plios- 
pliatc  rendered  soluble 

Insoluble  phosphates  . . 

llvdrated    sulphate   of 
lime 

Alkaline  salts 

Silica  


9-64 

15-44 
25-93 

34-28 

2-87 

1-08 

Orpanic     matter     and 
ammonia* 14-77 

Moisture ir44 


11-87 

18-52 
14-86 

31-48 
314 

1-86 

23-81 
12-98 


11-46 

17-88 
2216 

34-21 
3-04 
2-39 

13-88 
12-8C 


12-89       17-13 


-12 
92 

32 
14 
64 

63 

46 


26-72) 
5-96 

27-24 
3-12 
2-87 

28-32 
lo-3G 


!  100-00  1  100-00     100-00     lOO-OO  I  100-00 


.\nimonia  . 


3-14 


2-24 


:-96  1 


soluble  phosphates.  Not  unfrequently  some  sulphate 
of  ammonia  is  also  added  to  increase  the  amount  of 
ammonia.  Tlie  ammonia  varies  from  7  to  10  per 
cent.,  the  soluble  phosphate  (commercial)  from  14  to 
a  per  cent.,  and  the  insoluble  phosphate  from 
■1  to  18  per  cent.,  but  is  i-arely  higher  than  10  per 
cent,  in  pin-e  samples.  There  is  often  a  small  amoimt 
of  nitrate  present,  and  potiish  e(iual  to  sulphate  of 
potash  from  2  to  5  per  cent.  Table  HH.  gives  the 
analyses. 


T.MiLE  HH. 
CoMPOsiTios  OP  Dissolved  Peruvias  Gcano. 


Dissoh'il  or  Amnion ia  Fi.reil  Gi'anos. — The  nitro- 
genous guanos,  especially  Peruvian  guano,  are 
frequently  "  touched  "  with  acid.  This  process  stops 
iiny  decomposition  of  the  substance  and  consequent 
loss  of  ammonia,  and  at  the  same  time  increases  the 


Soluble  phosphate 

10-82 

13-09 

13-13 

9  76 

13-08 

(Equal   to   lx)nn   phos- 
phate rendered  soluble 

16-88 

20-42 

20-48 

15-23 

21-82) 

Insoluble  phosphate  . . . 

7-84 

11-34 

2-21 

8-26 

12-36 

Hydrated    sulphate   of 
lime 

19-82 

30-43 

25-83 

20-56 

19-47 

Alkaline  salts 

10*48 

6-f4 

8-24 

7-85 

6-C8 

Silica 

4-03 

6-03 

7-31 

9-24 

4-41 

Organic     matter     and 

30-05 
10-36 

20-84 
11-38 

32-74 
10-M 

27-73 
11-37 

31-82 

11-28 

lOO-OO 

100-00 

IIIO-UO 

lOOOO 

100-00 

•  Ammonia 

9-42 

C-24 

9-o;i 

9-63 

703 

Xitrogim     in     nitrates 
eqiml  to  ammonia  .... 

,  , 

, , 

,, 

.. 

Potash  equal  to  sulphate 

4-86 

0-5i 

-- 

•• 

3-75 

Soluble  phosphate 

(Equal    to  Iwne   phos- 
phate rendered  soluble 

Insoluble  phosphate  . . . 

H.vdrated    sulphate   of 
lime 

Alkaline  salts 

Silica 

Organic     matter     and 
ammonia* 

Moisture 

*  Ammonia 

Xitro^en     in     nitrates 
equal  to  ammonia. . . . 

Total  nitrogen   as  am- 
monia   

rot:u.h  equal  to  sulphate 
of  potassium 


10-51 

16-48 
7-72 

23-48 
914 
6-97 

30-32 
11-86 


100-00 


7-84 
0-48 


8-82 


13-03 

20-36 

10-0-2 

22-16 
6-89 
5-19 

30'27 
11-92 


100-00 


17-44 

S-12 

19-36 
8-08 
2-78 

37-24 
12-44 


100-00 


10-04 


9-31 

14-52 
18-70 

15-02 
JO-54 
6-73 

27 -41! 
11-28 


100-00 


18-32) 
5-CI 

24-68 
6-16 
7-43 

35-54 
8-52 


100-00 


8-2i! 
0-23 


8-49 


5-28 


10 -(12 
0-43 


10-45 


Guano  Superjiliospliales. — As  aU-eady  stat<'d,  the 
phosphatic  guanos  are  fre<iuently  dissolved  so  as  to 
render  the  greater  proportion  of  tlieir  phosphate 
soluble.  They  give  very  high  class  maniues,  con- 
taining from  30  to  45  per  cent,  or  more  of  sohible 
phosphate,  accompanied  by  about  one-half  per  cent, 
of  ammonia.  Three  amdyses  are  given  on  Table  1 1. 
of  Mexillones  superphosphate. 
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Table  1 1. 
Composition  of  Mexillones  SurEKniospiiATE. 


Soluble  phosphtitcs 

20 -ji? 

32-72 

8-51 

43-27 

2- US 
VMi 

22 -SS 

23-37 

44 -28 
2-4.S 

52-17 
1-53 
0-48 

u-ns 

22-13 

( Equalto  bone  pliosphatc  roii- 
dertil  soluble 

Insoluble  phosphiites 

Hydratcd  suli)liate  of  liuic. . 

34-52) 

8-27 
■13 -70 
2-92 

Silica  

•Oi-f.-nnic  miitttT,  amnionic, 
and  water 

1-IC 

21  -  7)i 

100-00 

100-00      '      100-00 

•Ammonia 

0-73            n-s.-! 

0-43 

Besides  the  maniu-es  -whicb  yield  botli  pliosphates 
Hiid  ammonia,  there  are  many  substances  used  wliich 
ffivo  only  phosphate  or  ammouia.  In  this  class  ■wo 
have  many  impoi-taut  fertilisers,  such  as  bone  char- 
coal, bone  ash,  mineral  phosphates,  and  slag  phos- 
phate, which  yield  phosphate  only  ;  and  sulphate  of 
ammonia,  nitrate  of  soda,  wool,  hair,  blood,  &c. 
which  give  ammonia ;  besides  salts  of  potassium, 
sodium,  and  magnesium  for  siDecial  iugreilieuts. 

Bono  Blach  or  Animal  Charcoal  is  used  in  many 
eases  to  decolorise  liquids,  and  after  it  ceases  to  have 
this  power  it  is  employed  as  mamu-e.  It  contains 
from  50  to  70  per  cent,  of  phosphates.  It  is  usually 
mixed  in  dissolved  manures,  esijecially  in  those  used 
for  the  sugar-cane.  It  gives  to  the  manm-e  a  black 
colour  which  is  objected  to  iii  this  country. 

jBomo  Ash  is  principally  obtained  from  South 
^Vmerica,  especially  from  those  districts  which  ex- 
port tallow  and  hides.  The  substance  is  not  purely 
derived  from  boues,  but  is  the  ash  of  the  whole 
carcase  of  the  animals.  In  many  of  the  tallow-raising 
districts  fuel  is  very  scarce,  and  the  flesh,  &c. ,  after 
l)eiug  boiled  for  the  tallow,  is  dried  in  the  sun  and 
biu-ned  under  the  boiler  for  fuel.  The  material 
contains  from  60  to  80  per  cent,  of  phosphates. 
Analyses  are  given  on  Table  KK. 

Table  KK. 
Composition  of  Bone  Asn. 


^loistui-e 

Carbonaetous  matter  . 

Alkslino  salts 

Phosphates 

Carbonate  of  liuic,  ie. . 
Silica 


8-08 

13-2t 

lS-43 

0-71 

0-61 

O-ttl 

0-76 

0-72 

0-69 

C7-32 

72-54 

02 -4S 

U-60 

0-13 

7-Oi 

11 -H 

0-70 

!i-72 

100-00 

100-00 

100-00 

7-51 
0-71 
0-62 
03-36 
10-12 
17-08 


100-00 


Moisture , 

Carlionacoous  matter  , 

.Mk.-iline  s.ilts 

I'hosplmtes 

Carbonate  of  limi',  ic. 
Silica 


7-32 

7-82 

7-28 

0-71 

0-70 

0-S9 

0-60 

0-64 

0-02 

72-70 

73-72 

77-53 

8-08 

12-72 

8-50 

9-S4 

4-64 

5-12 

100-00 

100-00 

100-00 

1-56 

0-18 
0-56 
80-64 
10-32 
3-4t 

100-00 


Mineral  Phosphat&<. — These  substances  are  found 
in  many  geological  formations.  In  some  cases  the 
material  consists  of  the  fossil  guano  of  extinct 
Saiu-ian  reptiles,  or  of  the  boues  or  teeth  of  such, 
but  tlie  deposits  ai-e  more  usually  massive.  A  very 
large  number  of  those  substances  are  known,  and  I 
do  not  propose  to  exhaust  the  list.  Vnit  only  to  give 
prominence  to  a  few  of  the  more  important. 

Apatilo. — Tliis  substance  is  a  compound  of  phos- 
phate of  calcium  with  chloride  of  calcium  or  fluoride 
of  calcium.  The  compound  contains  tlu-ec  of  the 
phosphate  along  -with  one  of  the  chloride  or  ihioride. 
Sometimes,  however,  both  chlorine  and  fluorine  are 
in  the  same  sample. 

Nor-wegian  Apatite  frequently  reaches  90  per  cent, 
of  phosphate  of  calcium.  It  is  one  of  the  highest 
class  phosphates. 

Cioiadian  ApatHf  is  generally  beautifully  crystal- 
lised, and  has  a  fine  gi-een  or  red  colour.  It  is  found 
in  volcanic  rocks  in  New  York  and  New  Jersey,  and 
in  the  Laurentian  limestones  of  Canada,  as  in  the 
Ottawa  chstrict.  It  gives  from  80  to  9.5  per  cent, 
of  jihosphate.  It  is  frequently  dissolved,  and  yields 
a  superphosphate  containing  from  30  to  3.3  per  cent, 
of  soluble  phosphate,  with  from  C  to  8  per  cent,  of 
insoluble  phosphate.  Containing  httle  iron,  it  is  not 
so  liable  to  "revert"  after  manufacture  as  many  of 
tlie  other  phosphates. 

Phospliorili;  or  Esiramadurilo. — This  is  a  Spanish 
phosjahate  containing  76  to  82  per  cent,  of  true 
phosphate.  Occasionally  it  falls  below  .'lO  per  cent., 
and  in  such  cases  will  contain  either  limestone  or 
qitai-tz. 

Wi'lsh  Phosjihorite  is  found  in  the  Silurian  system 
(lower).  It  gives  50  to  60  per  cent,  phosphate  ;  it  is 
dark  in  colom-,  and  often  contains  much  carbonate 
of  calcium. 

N'a.'tsaii  or  German  Phosphate  is  from  the  Devonian 
system  of  Nassau.  It  varies  much  in  comijosition, 
running  in  phosphates  from  30  to  75  ■per  cent.  It 
contains  a  considerable  proportion  of  iron  (up  to 
6  per  cent,  of  ferric  (jxide)  and  alumina  (often  4  pov 
cent.),  and  is  therefore  not  in  great  repute  on  account 
of  the  large  amoimt  of  "  reverted  "  phosphate  formed 
in  the  superphosphate. 

Coprolite  (famhridge). — This  material  is  obtained 
from  the  Upper  Greensaud  formation  in  Cambridge- 
shire. The  phosphate  nms  from  50  to  60  per  cent., 
and  averages  5-i  per  cent.  It  contains  much  car- 
bonate of  calcium,  but  little  iron,  in  the  ferric  condi- 
tion. The  s\iperphosphates  manufactiu-ed  from  the 
material  are  permanent  and  httle  liable  to  "revert." 
They  contain  from  28  to  35  per  cent,  of  soluble 
phosphate. 

Coprolite  (Biu-l-iiigliaiii). — From  the  same  formation 
as  the  Cambridge  variety,  and  very  similar  in  compo- 
sition.   They  average  00  per  cent,  phosphate. 

Coprolite  {Suffolk}. — These  coprohtes  are  not  so 
valuable  for  the  manufacture  of  superphosphate  as 
the  two  previous  varieties,  as  the  iron  they  contain  is 
in  tlie  ferric  state,  and  liable  to  "  revert  "  the  soluble 
phosphate.  The  phosjjhate  varies  from  48  to  60  per 
cent.,  but  averages  54  per  cent.  They  are  of  Tertiary 
formation. 

Coprolite  (Potion  or  B&lford). — The  average  amoimt 
of  phosphate  in  these  coprolites  is  about  50  per  cent. 
In  some  cases  tliey  may,  however,  run  up  to  60  per 
cent.,  and  in  others  may  not  exceed  15  per  (-out. 
They  belong  to  the  Lower  Greensaud  forination. 
The  fen-ic  u-ou  frequently  is  as  high  as  4  per  cent., 
and  the  alumina  as  much. 
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Itiigaum  PJfjsiihate  comes  from  the  Chnlk,  anil 
ocovrs  in  cmious  rounded  masses.  It  contains  from 
■2S  to  35  per  cent,  of  phosphate,  bnt  may  nm  up  to 
CO  or  70  per  cent. 

Boulogne  Fhuspliate  is  a  coprolite  containing  much 
silica  and  from  40  to  45  per  cent,  of  phosphate.  It 
yields  permanent  dissolved  compounds. 

!<oinhi-ei-u  Flionphate. — This  is  one  of  the  best  of  the 
many  phosphates  yielded  us  by  the  Windward  Islands 
of  tlie  Carribean  Sea.  It  is  practically  free  from  iron, 
and  yields  the  highest  class  of  superphosphates.  Tlie 
phosphate  contained  is  equal  to  from  05  to  78  per 
cent.,  and  averages  high. 

Chin-ledoii  or  CaroUna  Plwgpliate  occiU'S  as  rough 
nodular  masses  in  the  beds  of  several  rivei-s,  espe- 
cially the  Bull  and  Ashley  Kivers  in  South  Carolina. 
Land  phosphate  is  also  oljtained  from  the  same 
<listrict.  It  is  sometimes  as  high  as  GO  per  cent,  in 
phosphate,  but  is  more  usually  from  46  to  48  per 
cent. 

Narassa  PJiospihate  or  CuOiJeriU  consists  of  a  mix- 
tiu-e  of  phosphate  of  calcium  and  magnesium,  of 
which  it  contains  from  47  to  56  per  cent.  It  also 
contains  from  4  to  5  per  cent,  of  ferric  u-on  and  from 
8  to  10  per  cent,  of  aliuniua,  and  is,  therefore,  of  low- 
class  for  dissolving. 

Antwerp  or  Belgian  Thosphak  is  imported  in  a  fiue 
state  of  division.  It  is  a  low-class  phosphate  of  from 
30  to  35  per  cent. 

Aruha  riiospihate,  from  the  Windward  Islands,  is  a 
phosphate  vei-y  fiee  from  iron,  and  dissolving  well. 
It  is  of  vei-y  liigh-class  quahty,  yieUhng  from  75  to 
H5  per  cent,  of  phosphate,  and  giving  a  superphos- 
phate of  from  35  to  37  per  cent,  soluble  phosphate. 

Curacoa  Phosphate  is  also  of  very  high  -  class 
quality,  giving  from  80  to  88  per  cent,  of  phosphates. 
It  dissolves  well  to  a  first-class  compound  of  from 
40  to  4.J  per  cent,  soluble  phosphate. 

Fossil  Guano  I'hosphate,  obtained  iu  a  fiue  state 
of  division,  varies  much  in  its  composition.  Of  two 
analyses  given  below,  one  contains  only  22  per  cent, 
of  phosphate,  whilst  the  other  holds  58  per  cent. 

Cuban  Phosiihaie,  contains  from  45  to  60  per  cent, 
of  phosphate,  accompanied  by  from  IJ  to  '2\  per 
cent,  of  iron  and  alumina.  It  also  gives  about  one 
per  cent,  of  ammonia. 

Ttedonda  Phosphate,  from  the  Leewai'd  Islands,  is  a 
hydrated  phosphate  of  alnmiua,  containing  about 
44  per  cent,  of  phosphoric  acid  (which  is  equal  to 
about  70  percent,  of  calcium  ijhospliatel,  about  6  per 
cent,  of  ferric  iron,  and  20  per  ceut.  of  alumina. 
It  is  the  subject  of  several  patents,  which  had  for 
tlieir  object  the  conversion  of  the  body  into  sulphate 
of  alumina  and  phosphate  of  calcium. 

Table  LL. 
Composition  of  Coprolites. 


Bucks.     !  Cambridge.      Siiflolk. 


Bucks. 


-Muistuiv 

Organic  matter  . 
Alkaline  salts  . . . 

Pliosphates 

Carbonatcof  linio 
Silica,  4c 


2*1 

0-32 
C2-52 
■2-2 -82 

10-68 


•2-ir, 

1-9J 

(Wfi8 
2'.-»t 


1-52 

•■5  1.5 

51-38 
24-!ll 

Ift-ni 


lOO-OO 


100-00 


100-00 


1-31 

0-*; 

0-31 

nt-G3 

20-70 

12-0!i 


100 -im 


Table  MM. 
CoHPosiTioN  OF  Raw  Mineral  Phosphates. 


—                 ,       Charleston.                 p^^^^S. 

Pliospliates 

flO-M 
2-5l! 

21-28 
0-70 

13-48 

60-M 
1-S8 

25-94 
0-42 

D-oa 

76-CS 
1-02 

16-87 
0-42 
2-0-2 
2-fifl 

78-81 

Iron  and  alumina 

Carbonate  of  lime 

Alkaline  salts 

Silica 

1-31 
14-28 
0-33 
4-lC 

1-2S             1-52 

2-tS 

100-00 

loo-oo 

100-00 

loo-oo 

Fossil  Guano  Phospl.ate.    I  ^/^i'^^fj. 


Phosphates 

Iron  and  alumina. 
Carbonate  of  lime. 

Alkaline  salts 

Silica 

Moisture,  &c 


57-81 
3-23 

2(5-18 
0-24 

11-42 
104 


22-12 

00-92 

0-92 

1-24 

71-S4 

27-23 

0-10 

0-10 

2-M 

8-24 

2 -.32 

2-lC 

100-00 


100-00 


100- CO 


EelKiau  Phosphate. 


Phosphates 

31-04 
2-lG 
0-32 

3G-4i 
9-48 
0-56 

31-&4 
2-48 

0-zn 

50-26 

Silica 

10-92 

1-34 

100-00 

100 -OH 

Pliospliates 

Iron  and  alumina. 
Carbonate  of  Ume. 

Alkaline  salts 

Silica 

Moisture 

Orgnnic  matter  . . . 

.Vmmonia 


Cuban  Phosphate. 


r,o-43 
i-8i; 

1.3 -OG 
0-82 
2-28 

15-08 
6-42 


49-82 
1-72 

17-8fi 
0-C4 
2-44 

15-84 

11-63 


0-9G 


1-04 


These  phosphates  are  used  both  in  the  raw  and 
in  the  ilissolved  state.  The  first  process  in  either 
case  is  to  get  the  substance  iuto  a  verv'  fine  state  of 
tlivision.  The  ' '  cracker  "  for  the  first  breaking  must 
have  plain  rollers  of  great  power. 
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I)t<i'ohed  Bone  Ash. — Thia  very  liigh-dass  super- 
pliosplinte  contains  from  30  to  4.">  per  cent,  of  soluble 
pliosphato,  with  '.i  to  5  per  cent,  of  insoluble  plios- 
plirttc.     Its  comijositiou  is  shown  on  Tabic  NX. 


Table  NN. 
CoMPOsiTios  Of  Dissolved  Bone  Asu  or  Bonk  Asu 

SlIPEKPIIOSPHATE. 


Table  00— (.-om^. 


Soluble  phosplmte 

2U--1C 

2S-48 

23-92 

25 -4S 

22-58 

(Kiiual    to   botu'    plios- 
laiatc  remlered  soluble 

■31-92 

39-70 

45-12 

39-70 

33-23) 

Insoluble  pliosphate  . . . 

B-oa 

0-GS 

2-36 

4-28 

8-78 

H.vilratcd    sulpliate   of 
lime 

•W19 

49-74 

50-90 

40-42 

40 '37 

Alkaline  salts 

2-M 

2-32 

l-2t! 

2-17 

2-91 

Silica 

7-08 

C-07 

2-12 

5-23 

4 -02 

Uriranio  niatlor.  auiiiio- 
iiia,  and  water 

15 -07 

13-71 

14-38 

16-42 

14-74 

100-00 

100-00 

100-00 

100 -00 

100  -  00 

i\inmonia 

0-OG 

0-04 

0-03 

0-12 

0-12 

Soluble  pliosiiliate 

22-97 

22-47 

24-13 

24-08 

21-31 

(Rqiial    to  bone    phos- 
phate rendered  soluble 

33-84 

33-00 

87-G-t 

38-52 

.37-92) 

Insohible  phosphate  . . . 

7-52 

3-9(1 

1-28 

5-84 

1-70 

Hvdi-ated    sulphate   of 
lime 

47-12 

49-30 

51-02 

48-17 

49-Ot 

Alkaline  salts 

2-34 

1-74 

2-48 

1-38 

2-80 

Silica 

4-03 

C-13 

2-9tf 

4-99 

4-17 

Orjranie  inalter.  amnio- 
nic, and  water 

lG-02 

16-34 

17-53 

14-93 

17-26 

100-00 

100-00 

100-00 

100-00 

100-00 

Aunnoiiia 

0-14 

0-02 

0-03 

0-03 

0-02 

Mineral  SuperpJiosphates  are  generally  obtained 
from  a  mixtnre  of  raw  mineral  pliospliates.  The 
soluble  phosphate  poutaiued  nius  from  24  to  35  per 
cent,  or  over,  with  from  1  to  4  per  cent,  of  insoluble 
phosphate.     The  composition  is  shown  on  Table  OO. 


Table  00. 
Composition  of  Mijiekal  Supehpuosphate. 


Soluble  phosphate 

(Equal    to    bone   plios- 
pliate  rendered  soluble 

Insoluble  pliospliutes  . . 

Hvdi-ated    sulphate    of 
lime 


Alkaline  salts 

Silica 

Organic  nmltcr,  ammo- 
nia, anil  water 


l.-)-7S 

24-02 
3-SG 

51-12 
2-25 

8-27 

10-02 


100-no 


20-66 

18-5(i 

17-011 

32-08 

28 -iW 

21  -  30 

2-74 

o-ot 

1-34 

52-88 

53-85 

54-25 

2-08 

2 -.32 

2-28 

C-12 

8-20 

4-GO 

15-62 

10-07 

19-81 

100-00 

100-00 

100-00 

18-82 

29-30) 
1-58 

54-27 
2-80 
0-23 

lC-72 


Soluble  phosphate \    18'41 

(Equal    to    bone  plios- 
pnatercndercd  soluble      2S-72 

Insoluble  phosphates  . . 


Hydrated    sulphate    of 
lime 


Alkaline  salts  . 
Silica 


Orfranic  matter,  ammo- 
nia, and  water 


18-41 

19-45 

18-05 

25-11 

13-97 

2S-72 

30-34 

•28-10 

39- IG 

24-92) 

4-SG 

1-54 

3-73 

0-58 

7-114 

,     03-21 

64-30 

54-32 

52-12 

53-38 

2-83 

2-87 

1-70 

2-24 

1-43 

4-38 

4-30 

5-78 

1-00 

5-42 

10-00 

17-42 

lC-37 

18-89 

11-. -TO 

100-00 

100-00 

100-00 

100-00 

100 -(Kl 

Slag  Plwsnhate. — This  siil.istauce  is  obtained  in  the 
Thomas-Gildii-ist  process  of  steel  makiugr.  The  crude 
phosphoric  iron  is  placed  in  converters  lined  with 
magnesian-lime  bricks,  and  during  the  fusion  the 
slag  floats  nj).  It  is  removed,  cooled,  and  disinte- 
grated by  special  machinery,  being  first  crushed  and 
afterwards  ground  under  edgestones.  The  material 
contains  from  10  to  19  per  cent,  of  pliosphoric  acid  ; 
from  45  to  GO  per  cent,  of  calcic  oxide  (lime)  ;  about 
13  per  cent,  of  iron  oxides,  of  which  some  ^t  to  10  per 
cent,  is  fenous ;  4  to  5  per  cent,  of  manganese  ; 
about  3  to  4  per  cent,  of  magnesia,  aiul  under  one 
per  cent,  of  alumina.  Its  composition  is  shown  in 
four  aualvses  on  Table  PP. 


Table  PP. 
Composition  op  Slaq  Phosphate. 


Moisture 

Phosphoric  anliydi-ide* 

Lime 

Magnesia 

Ferrous  oxide 

Ferric  oxide 

Alumina  

Mauf^anous  oxide 

Sulj>hur,  lie ' 

Silica 

•  =  Tribasic    phosphate  j 
of  calcium 


0-50 

0-03 

0-45 

0-71 

17-59 

10-44 

13-44 

U-.".7 

51-22 

52 -.33 

53-89 

50-81 

3-47 

4-21 

3-10 

3-82 

O'SG 

9->S 

9-73 

8-23 

'         2-10 

212 

2-43 

2-71 

0-87 

0-85 

0-78 

0-82 

4-80 

4-53 

4-02 

4-70 

0-49 

0-35 

0-10 

0-54 

8-92 

9-20 

9-84 

10-21 

100 -Oil 

100-00 

100-00 

100-00 

38 -.39 

35-88 

.30-7.I 

•24 -S2 

NiTKOGEN   SOUBCES. 

Blood. — This  substance  is  employed  in  three  states  : 
— (1)  in  the  natural  liquid  condition;  (2)  in  clot; 
(3)  dried.  Tlie  bhiod  difl'ers  much  in  composition 
according  to  the  animal  from  which  it  is  obtained, 
and  also  according  to  the  age  of  the  animal.  The 
clot  also  ditl'ers  from  the  liijuid  part.  The.se  facts 
arc  shiiwn  in  the  analyses  given  on  Table  Pilt. 
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Table  KR. 
CoMPosiTios  oy  Sheep  Blood. 


Vounc;  Animals, 


Clot. 


Liquid. 


■Xhole 
Blood. 


Prime 
Animals. 


Water 

•  Nitnjseiious  orfranic  matter 

.VIkalinc  s'llts 

Phosphates 

Oxide  of  iron,  ,.tc 

Carbonate  of  lime,  &c 


•  Containing;  Nitrogen  =  Am- 
monia   


08- 150     I 
31-491 
»-162 

0-091 
0-0-27 


100-ono 


00-121 

n-301 

U-«8 
0-0S7 

0-lO.t 


87 -« 
11-5S 


!■       1-20 


lOn-iKXi 


lllO-fVl 


5-Sll 


l-7:;i 


Ox  blood  is  frequently  treated  ■with  acid,  and  the 
clot  so  obtained  employed  for  manure.  The  following 
is  an  analysis  of  this  material,  which  shows  7 j  per  cent. 
of  ammonia  :  — 


CoMPOsiTtox  OF  Clot  Blood, 

3Ioisture 30*36 

Nitroeenous  organic  matter 52-+3 

.Vlkaline  salts i'Si 

Phosphates 2-21 

Carbonate  of  lime 4-72 

Iron,  ic 235 

Silica 3-21 

100 -no 
Xitrogen  =  Ammonia 7'22 

The  dried  l)lood  is  a  dark  red-brown  solid,  con- 
taining nitrogen  equal  to  from  12  to  17  per  cent,  of 
ammonia.  Four  analyses  gave  of  ammonia  13 -.j(), 
12-2.5,  Iti-l:!,  iind  15-3t  per  cent.  The  following 
iinalysis  shows  the  proportions  of  water,  organic 
matter,  and  salts  in  one  sample  : — • 


Dried  Blood. 

Water 10-56 

Nitrogenous  organic  matter Sfl-93 

Saline  matter 3-o2 

lOO-oo 
Xitrog'm  =  Ammonia 17  2 J 

Groioid  Horns  and  Hoofs  yield  from  9  to  l.j  per 
cent,  of  ammonia.  If  the  pith  of  the  horn  is  included, 
then  from  9  to  11  per  cent,  of  phosphate  wUl  also  be 
present.  For  ammonia,  four  samples  of  pure  horn 
gave  U-2'2,  1.5-84,  13-42,  and  U-82  per  cent., 
whilst  a  mixture  of  pith  and  horn  gave  9-63  per 
cent.  Kcronihoti  is  the  filiiigs  and  turnings  of  horn 
from  comb  works.  It  gives  about  1-5  to  16  per  cent, 
of  ammonia.  Two  analyses  of  ground  horn  are 
given. 


Ground  Hokn-. 


Horn  and  Pith.  I  Horn  and  Hoof. 


Moisture 

•  Xitrogenous  organic  matter. 

Alkaline  salts 

Phosphates 

Carbonate  or  lime 

Silica  


'  Xitrogcn  equal  to  Ammonia . 


11-32 
Ct-6k 
0-73 
10-36 
C-61 
C-32 


15-si 
79-iS 
0-81 
0-81 
l-9o 
1-2S 


100-00 


100-fifl 


9-63 


Flock  Bv.st  and  Shoddy  are  the  dust  from  the  dressing 
machines  of  the  woollen  factories.  Four  samples  of 
flock  dust  gave  of  ammonia  9-05,  7-32,  12-84,  and 
9  -(i2  per  cent.  ;  whilst  live  samples  of  shoddv  gave 
3-92,  3-62,  4-1-2,  3-34,  and  1-42  per  cent.  An 
iinalysis  of  Ground  Wool  is  given  below  : — 

Moisture 792 

Organic  matter "0-52          ^ 

.Alkaline  salts b'u*i  • 

Phosphates 0-92 

Oxide  of  iron  1  „.„ 

.Vlumina i "•  •* 

Carbonate  of  lime 5*54 

Sand 10-58 

100-flO 
.Vmmonia 7-5*; 

Occasionally  samples  of  "aciilified  shotldy"  are 
met  with.  The  following  analysis  gives  the  com- 
position : — 

AcLDiPiED  Shoddy. 

Moisture SO-7'i 

•Organic  matter 80-46 

Alkaline  salts 1-76 

Phosphates 1  -  6» 

Iron,  ic 2-84 

Sulphate  of  lime 3-68 

Free  sulphuric  acid 2-38 

Silica 14-52 

lOO-OO 

'Ammonia 3-61 

White  Whale  Corl:,  or  the  outer  thick  skin  of  the 
white  whale,  is  a  fair  source  of  nitrogen.  It  is 
usually  bought  in  the  fresh  or  uncured  state  and 
mixed  with  farmyard  manure,  and  allowed  to  rot. 


White  WiLiLE  Cork. 

Moisture i',l-5l 

•Organicmattcr 32-09 

.Vlkaline  salts 5-73 

Phosphates 0-36 

Carbonate  of  lime D'lS 

Siliceous  matter 0-18 

100-00 
'Ammonia 4-38  per  cent. 

CiLCCLATBD  FEEE  FEOM  MOISTCBB. 

Ammonia ll-40percent. 
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liiipe  Bust  yields  iiboiit  i]  per  cent,  of  animonin. 
It  also  contains  about  2  per  cent,  of  phosiihates. 
Coai-se  rape-seed  cake  is  also  employei.1  as  a  cheap 
6oiu-ce  of  nitrogen. 

Eape  Dust. 

Moisture 9'Sl 

•Oriauiio  nmlU'r "8'32 

Alkaline  salts 2-+t 

I'liosphates 2-28 

I'arhonuto  of  lime l'2l 

Saml S"8S 

100-00 
•Ammonia ^'  H 

Suol  contains  variable  proportions  of  ammonia 
salts.  The  analyses  of  two  samples  are  given  Ijelow. 
It  is  frequently  nsed  as  a  "  top  di'essiug,"  and  acts 
also  as  au  insecticide. 

Soot. 


Uoistitrc 

•OrKanic  matter,  carbon,  &c 

Alkatlno  salts 

rhosphatos 

Oxide  of  iron,  &c 

Carbonate  of  lime 

Sand 

•Ammonia 


G-GS 
77 -(G 
1-86 
0-81 
1-U 
1-Gl 
10-11 


100 -(10 


1-2- IS 
5S-0t 
V.H 
0-78 
1-Sl 
112 
1.S-3G 


100-00 


■t  28 


Sulpliale  of  Ammonia  is  the  great  som-ce  of 
ammonia.  It  is  largely  maunfactiu-ed  from  (1)  the 
liijuor  obtained  during  the  destructive  distillation  of 
coal  in  gasworks  ;  (2)  from  the  liquid  obtained  from 
the  vaj)oiu-s  procceiliug  from  the  iron  Ijlast  fiu-naces  ; 
and  (3)  from  the  water  got  diu-iug  tlic  distillation  of 
shales  for  paraffin  tar.  The  latter  works  obtain  from 
10  to  75  Ills,  of  sulphate  of  ammonia  from  each  ton 
of  shale  distilled.  The  salt  contains  ammonia  equal 
to  about  25  per  cent.,  and  rarely  falls  below  this, 
whilst  25.}  per  cent,  is  common.  Table  SS.  gives 
analyses  of  this  season's  make. 


Table  SS. 
Composition  of  Sulphate  of  Ammonia. 


Sulpliato    of    ammonia 
pure  and  dr.v* 

Insoluble  matter 

03-25 
0-78 
5*73 
0-21 

1)3-81 

Tr.-ice 

5-W 

1-12 

OS -02 

0-ot 

I'Ol 

'.17-37 
fl-21 

Sulplmtc  of  sod.1,  ic — 

loo-oo 

100-00 

100-00 

100-00 

'  Containing  ammonia. 

2V02 

2k-17 

23-17 

•2.5-08 

Table  SS— cowi. 


Sulpliuto    of    ammo-.iia 
pure  and  dry* 

Insoluble  nialU-r 

Moisture 

Sulpliuto  of  soda 


117 -l-i 

O-OG 

2-0'5 

I 
0-lS 


:i7-i;7 
o-u 

2-111 


100-80  ■  lOO-OO 


98-13 
0-12 
1-T5 


»8'1!) 
0-00 
1-73 


117-41 

Trace 

2-33 

0-at 


100-00  100-00  1  100-00 


Conlaiuin.c  ammonia. 


25-1(1       25-28 


I 


23  09 


Nitrate  of  Soda. — This  salt  is  obtained  from  Peru. 
When  found  naturally  it  is  mixed  with  mucli 
earthy  impm-ity  and  with  common  salt.  It  is  treated 
with  water,  decanted  from  insoluble  matters,  and  the 
common  salt  crystallised  out.  It  contains  nitrogen 
equal  to  from  10  to  Vd\  per  cent,  of  ammonia  ; 
five  parts  of  nitrate  of  soda  being  equal  to  one  of 
ammonia.  The  analyses  of  the  material  show  from 
94  to  98  per  cent,  of  pure  nitrate. 


Table  TT. 
Analyses  or  Nitk-we  of  SonA. 


Nitrate  uf  soda  pure  and 

96-27 
1-08 

0-48 

97-S8 
0-2t 

9G-89 
1-71 

114-2;) 

Ciilorido  of  sodium 

4-31 

Insoluble  matters 

0-li 

11-21! 

0-02 

0-18 

0-13 

Moisture 

2-(lG 

2-G2 

1-80 

1-OS 

0-113 

Sulphati- of  sodium 

0-45 
100-00 

100-00 

•• 

o-u 

o-i;i 

100-00 

100-00 

KM -00 

Nitrate  of  soda  pure  and 
dry 


L'Idnride  of  suilium  . 
Insoluble  matters  .. 

Moistui-c 

Sulphate  of  sodium. 


lis-41  lis-02  li7'4o  j  1W77  ,  115'lHi 

0-14  0-2S          0-28  I       0-»2  I  r«<i 

0-Ot  11-13          0-33          0-27  0-8G 

rss  0-78        1-92        2-0.1  ;  2-U 


100-00      100-00      100-00  I  100-00  I  100-00 

I 


Potassium  Salts. 

The  salts  used  for  manurial  puriioses  are  sulphate 
and  chloride  of  potassium,  kaiiiit,  and  mixed  potash 
salts. 

Snliihalo  <f  Puldsaium.  —  This  salt  is  u.sually 
guarantecd  to  contain  at  least  511  per  cent,  sulphate. 
It  always  contains  some  chloride  of  magnesia,  and 
from  18  to  25  per  cent,  of  common  salt.  The  com- 
position is  given  on  Table  UU. 


I 
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Table  UU. 
Analyses  oi"  Sulphate  of  Potash. 


"Sulphate  o(  pohissium 

Chloride  of  ningiiesiuin 

ftt-*t 
7- 86 

IS-B 
1-21 
8-16 

56-32 
9-2t 

2:|-71 

i-w 

9-27 

5o-l'l 

6k; 

1-68 

22-82 

l-8(i 

11-27 

100-00 

10000 

10000 

'  Coiitaiiiiug  ijotasli 

Sl'TO 

oO-  W 

»r:i 

Potash  Salts. 


'Sulphate  of  potaijSiuni . 
•Clilorido  of  potassium. . 
Chloride  of  niugncsiuni . 

Chloride  of  sodium 

Insoluble  matter 

Moisture 

SO- 15 
10-98 
11-26 
18-2S 
10-86 
0-32 

35-M 
21-45 
19-78 
l«-67 
5-23 
1-OJ 

20-66 
17-13 
10-81 
2-1-31 
17-22 
3-81 

28-16 
21-26 
11-12 
29-59 
1-17 
2-10 

1 

kmitio       iiHrixi       loo-no       inu-ixi 

*  Equal  to  potash 

■28-08          32-89    ]      21-97 

28-62 

CJiloilde  of  rula^stum  Of  Muriate  of  Polasli  should 
c-Diitain  80  per  ceut.  of  piu-e  chloride.  It  sometimes 
i-outaius  chloride  of  maguesiimi,  aud  iuvarialily 
oommoii  salt.    The  composition  is  giveu  ou  Table  Y  V. 


Table  VV. 

Analyses  or  Mlbiate  of  Potasu. 

Chloride   of    jutassimn 

pureaiiddry* S2-+I      77-93  SO-76  Sl'Ol 

Chloride  of  sodium oM      10-57  11-12  9-13 

Chloride  of  ma^esium .        2-50 

Sulphate  of  maftiiesiimi.        ..            1-86  1-26  4-16  ' 

Sulphate  of  soda 1-32  VOS 

lusoluble  matU-r,  &c.  . .         2-28        0-94  0-38  1-28 

Moisture 7-52        1-44  1-86  3-31 

100-00     100-00  100-00  100-00 


77-93 

1 
SO- 76 

10-57 

11-12 

7  •26 

..       1 

1-86 

4-26 

1-32 

0-94 

0-38 

80-68 
10-91 

4-58 
1-24 
0-97 
1-62 


Kainit  is  an  impure  natural  salt  of  potassinm, 
present  iu  the  sulphate  state.  It  contains  magnesium 
as  chloride  and  sulphate,  and  much  common  salt. 
A  good  sample  will  contain  at  lea.-t  12  per  cent,  of 
potash.     The  analyses  are  given  ou  Table  ^\'W. 

Table  WW. 
Analyses  op  Kainit. 


•Sulphate  of  poiassium 

Sulpliatc  of  m:igncsium 

Chloride  of  maeuesiuui  . . . . 

Sulphate  of  lime 

Chloride  of  sodium 

Insoluble  matter 

Moisture 


39-98 

27  17 

25-47 

13-87 

18-96 

16-12 

10'48 

11-31 

10- 12 

1-21 

2-34 

1-40 

22-87 

31-45 

41-65 

0-86 

0-92 

1-S2 

8-73 

7-83 

3-36 

lCO-(«) 

100-00 

lOO-Od 

*  Containing  potash  , 


13-70 


•  Contaiuinir  potash  ....    52-01      40-16      50-93 


51-12      50-94 


N  if  rate  «f  rofassium  or  Xitre  is  employed  to  a  slight 
extent.  It  varies  much  in  composition,  the  two 
analyses  quoted  showing  581  and  73t  per  cent,  of 
nitrate.  The  salt  is  of  double  value,  containing 
potash  and  nitrogen. 

NiTBATE  OF  Potassium. 


•Xitrate  of  potassium 

73-24 
11-S2 
8-91 
2-81 
0-58 
2-61 

58-4*' 

•Ciiloridc  of  potassium 

89-40 

0-92 

Moisture 

1-10 

lOO-CO 

100-nO 

•  Equal  to  potash 

41-10 

26 -ra 

*Sulphatc  of  pota^ium 

Sulphate  of  magnesium 

Chloride  of  magnesium 

25-16      1        23-73 

12-42       ■)                ( 

[    22-96  \ 

8-16       ;               ( 

1-30      1         2-17 

4S-U      1        45-73 

1-52                3-23 

8-24                0-18 

23-25 

10-S2 
9-62 

Chloride  of  sodium 

41-76 
O'Oi 
l"*-76 

iloisturc 

100-00      ;      100-00 

lUfl-00 

*  Containing  potash  equal  to 

13-59              13-90 

12-56 

Pola.<li  S<'ll-i  contain  both  sulphate  and  chloride  of 
potassium  along  with  magnesium  as  chloride,  &c. 


Magnesium  and  Soda  salts  are  also  occasionally  em- 
ployed, but  the  proportions  of  these  bodies  contained 
in  kainit,  &c.  are  usually  sufficient  for  all  practical 
purposes. 

CoMForxD  Manures. 

The  single  ingredient  substances  are  most  usually 
worked  up  into  compoimd  manures.  Of  these  the 
most  common  is  Biiss'ih-ed  Bones  or  Dissolved  Bone 
Manure,  which  originally,  as  its  name  suggests,  was 
made  from  bones  and  acid  alone.  Gradually,  how- 
ever, it  has  become  more  and  more  mixed,  until 
what  is  now  generally  accepted  as  dissolved  bones  is 
in  reality  a  mixtm-e  of  a  high-class  mineral  phosphate, 
a  low-class  phosphate,  bone  meal,  and  acid,  T^ith 
probably  blood  and  Liebig  guano   to  run   up   the 
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nitroRon.  Tin-  rosultiuK  compound  frivrs  from 
19  to  "25  per  fout.  of  Boliiblo  )iliosplmto,  from  10  to 
18  per  cent,  of  insoluble  iiho-spliate,  iiml  from  2  to 
i  per  cent,  of  nminouiii. 

Table  XX. 
Dissolved  Boke  Manure. 


Soluble  phasphate 

( Equal  to  )>ono  phosphate 
ivndt'n-il  sohible 

liisohiltU'  phosphate  . . . 

Hvdratcd    sulphate  of 

14-5)i 

22-72 
10-02 

32-43 
3-27 
4-51 

22-51 
12-68 

12-21 

19-Ofi 
4-52 

3S-0t 
3-28 
6-38 

2fi-28 
12-31 

16-30 

•25-S4 
12-08 

39-33 
2-52 
4-9« 

15-03 
9-32 

100-00 

12-43 

19-48 
14-08 

ss-is 

3-82 
4-01 

11-12 
15-46 

11-74 

18-32) 
11-58 

SG-17 

\lk»Hnc  siills 

3-32 

;i-« 

Orffanir  mattt-r  and  am- 

14-37 

13-36 

100-00 

100-00 

100-00 

100-00 

2-15 

1-85 

2-05 

1-74 

1-93 

Soliiblp  phaspluitc 

( KqiKil  to  lioiic  pliosphat* 
rendered  soluble 

Insoluble  pbospliate  . . . 

Hydnited    sulphate   of 

14-54 

22-68 
5-32 

30 -2S 
2(!1 
•1-3G 

20 -C2 
16-12 

12-23 

19-08 
10-46 

34-91 

2-S7 
i-!PS 

18-99 
15-56 

12-25 

19-12 
16-6t 

31-83 
2-92 
3-.'52 

17-33 
15-51 

12-71 

19-81 
18-84 

S3-2.-5 
2-84 
3-4.S 

16-34 
12-56 

9-69 

15-12) 
15-68 

30-2t 

.Mkalinc  suits 

3 -82 
226 

Orpinic  matter  and  ani- 

26-83 

11 -4^ 

100-00 

100-00 

100-00 

100-00 

100-00 

•  .Vmmonia  

1-86 

2-..3 

2- 76 

1-63 

392 

Taule  YT — cont 


(Equal  tobonephospliatt- 
n'ndcH'd  solubh' 


Insoluble  phosphate  .... 

Hydratcd     sulphate    of 
liuic 


Alkaline  salts 

Silica 

Orgnnic      matter      and 
ammonia*  


Moisture. 


•  Ammonia 


i:iT,« 

4-07 

11-61 

!P-!I7 

21-16 

O'Sti 

18-12 

15-56) 

6-14 

14-28 

1-64 

7-32 

3S-I7 

32-67 

32-93 

S4-((9 

5  16 

7-76 

S-72 

3-30 

3-42 

3-23 

3-U 

4-36 

16-97 

•20-83 

22-93 

19-38 

16-2S 

17-16 

23-48 

20-72 

UK) -no 

100-00 

100-00 

100 -OH 

r32 

1-.V2 

2-01 

l-t:i 

Table  ZZ. 
Blood,  Fisu,  and  Bo.nk  Manure. 


Soluble  pbospbatcs  .. 

(Equal  to  bono  phosphate  j 
rendered  sobible 

Insoluble  phosphate  . . . 

Hydrated    sulphate   of 
lime,  &e 


Alkaline  salts  . 
Silica 


Organic      matter     nnd 
ammonia* 


Moisture. 


"Ammonia. 


10-91 

0-71 

10-01 

14-43 

7-5k 

•17-C2 

1-18 

16-56 

22-52 

11-72) 

9-i« 

2i'J6 

8-42 

10-88 

19-ui 

35-21 

23 -.37 

32-98 

31-53 

22-61 

2-!l6 

10-4« 

3-01 

3-20 

5-36 

4-0.-i 

3-24 

4-89 

2-91 

313 

22-78 

19-82 

17-81 

21-04 

20-89 

14-12 

17-48 

22-28 

12-92 

21-41 

100-00 

100-00 

lOO-OO 

lflO-00 

100-00 

24<: 

1-24 

ri.2 

2-31 

2-12 

Spi'da^'  Manurfs  are  also  mamifactiired  for  special 
ci-ops.  Tliese  vai-y  much,  depending  upon  the 
cliai-a<-ter  of   the   soil   and  the  special  ideas  of  the 


Fieli  ifanuiv,  and  Blood,  Fi^h,  and  Bone  ^f'^■lUlrc.      •    t     ,     ,,  m        ■ -,  -      c  -i-       • 

-These  manures  have  a  basis  of  mineral  phosphate      'u^li;^'"''!  f^'™>ei-.     The  .vide  range  of  composition  lb 
mixed  with  fish  alone,  or  a  mixture  of  blood  clot, 


tish  gut,  and  bone  meal.     They  form  good  general 
manures. 

Table  YY. 
Dissolved  Fish  Manure. 


Soluble  phospliates 

(Equal  to lionc  phosphate 
rendered  soluble 

Insoluble  phosphate  .... 

Hydrated     sulphate     of 

6-39 

10 -28 
10-02 

-28-58 
0-61 
4-3! 

20-85 
22-90 

7-.i7 

11-82 
6-38 

52-25 
7-08 
S-11 

8-69 
12-92 

0-21 

0-68 
13-12 

31-61 
702 
3-96 

16  64 
18-44 

12-79 

19- W) 
2-04 

2S-61 

3-92 

3-91 

Organic      malU-r      and 

24-45 

24-28 

lOOOO 

l(Kr0<( 

1»:)'00 

100-00 

•  .\ramonia 

2  24 

115 

1-52 

1-45 

well  seen  on  Table  ^VAA. 


Table  AAA. 
Special  Turnip  Manure. 


Soluble  phosphate 

17 -74 

13-10 

13-18 

16-87 

11-71 

( Equal  to  Iwnc  phosphate 
rendered  soluble 

27-68 

20-54 

20-48 

26-32 

18-26) 

Insoluble  phosphate. . . . 

4-08 

17-82 

10-61 

0-20 

17 -8J 

Hydrated    sulphate    of 
lime 

39-18 

31-05 

.35-62 

E8-38 

32-86 

.\lkaline  salts 

3-36 

3-C8 

7-63 

3-28 

5-24 

4-62 

16-04 

6-58 
I4-S3 

B-65 
12-03 

*-74 
15  01 

2-40 

Organic      matter     and 

19-72 

11-98 

13-48 

14-41 

15-52 

10-14 

100-00 

1(10-00 

icifl-no 

100-00 

IIXI-IKI 

1-77 

1-75 

2-29 

1-81 

4-03 

Potash  =  sulphate    of 
pot.-issium 

2-94 

2-96 
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Table  AAA — eon<. 


Soluble  phosphate 

7-M 

15-23  ! 

4-97 

6-82 

4-75 

( Etfunl  to  lx)ti(>  phosphute 
fell Jt'reti  soluble 

U-92 

23-70  ; 

7-76 

10-6k 

7-42) 

In^tijlllbU•  Jibosphatc,... 

14-S8 

S-2S  1 

21-78 

17-72 

10-20 

IIvdnitiHl    siilphntc    of 

25-70 
11-50 

3t-7C 
8-12 

111-40 

8-5,; 

11-76 
3C-Ct 

19-42 

AlkaliiU'  salts 

3-14 

2-7  J 
17-48 

4-SI8 
21-tC 

S-17 
24-G8 

8-37 
8-05 

3-23 

Oreniiic     mailer     and 
umliioniu  * 

40-91 

20-14 

11-68  i 

14-38 

lOM 

18-44 

100  OJ 

100-00 

100  00 

100-U() 

lliOOO 

246 

3-42 

4-18 

2-a3 

0-23 

7  04 

Nilric  iiilr\»t;fli  ct)ual 

Total  nitn>peii  as 

nninioiiia 

pDlash  =  sulphate    of 

4-59  ; 

4-42 

S-2C 

Table  BBB. 
Special  Masures. 

Bean             Oraiii 
JIannre.       Manure. 

P..tato 
Manure 

S«ilulile  phosphate 

(Equal    to    bono    phosphato 
rendered  fioUible 


Iiisolublii  phosphate 

Hydraletl  sulphnto  of  linn*  . . 

Alkalino  !talts 

SUioa 

Onrauic  matter  andaiDmonia* 
Moist  un^ 


4-21 

7-74 

0-4S 

G-5C 

12-08 

10-12) 

2-84 

12-12 

18-20 

34-22 

2CGS 

21-47 

Hl-52 

SIC 

12-27 

4-4.1 

4-72 

40!1 

5-42 

27-86 

25-50 

8-SC 

12-72 

11-24 

•.\mmonia 0-37 

Nitric  nitrogen  =  ammonia  .  0-14 

Total  nitrofi:en  as  ammonia  0-51 
Potash  =  sulphate  of  potas-   : 

Hium >  38-12 


4-80 


8-58 


— 

SuKar-Cane 
Manure. 

Barley 
Manure. 

Grass 
JIannre. 

8-64               4-50               .-.-.-u 

(Equal    to   Imne    phosphate 
rendert* d  soluble 

Insoluble  phosplmttf 

Ujdratcd  sulphate  of  limi> . . 

13-48 
0-92 
24-43 

17-t3 

7-12               8-32) 
12-03             21-43 
23-87             18-C4 
i'r<i>            2.1 -sfi 

Silica 

3-41                  4-3i»                 2-  4} 

Organic  matter  and  ammonia* 

23->2              25-62              lfl-92 
15-40                8-90              11-04 

100-00            100-00            luo-no 

1 

2-02                0-00                300 

Nilric  nitrogen  =  auimonia. 

[                       1 

1           111                  4-03 

Total  nitrcf^eu  as  ammonia 
»ium 

8-39 

7-17 
3-71 

7-09 

l?upermlpliakd  Manurex. — The  following  annlyRi's 
will  give  a  general  idea  of  these  mauures ; — 

Patent  Si;pebsulpii.4ted  Wueat  Masliik. 

PtrCt-nl. 

Niti-o;ren  equal  to  ammonia 2-56 

Soluble  phosphate 4- 10 

Iii.solublupli'»i>luite 18-24 

Sulphate  of  lime 22-48 

Sulphates  of  iKtt:i.sh  and  soda.  kr,,..  11*42 
Containing  sulphate  of  potassium. . .      4-57 

Organic  matter 20-08 

I  From  the  large  number  of  high-class  substances 
now  used  in  comjKJunding  manures,  it  might  be 
supposed  that  nothing  but  first-class  compounds 
would  be  knowu  to  the  market.  That  this  is  not  so 
every  chemist  is  well  aware.  One  analysis  which  I 
have  now  before  me  contains  only  li  per  cent,  of 
j  soluVile  phosphates,  1.1  per  cent,  of  insoluble  phos- 
I  phate,  and  nitrogen  equal  to  Ih  per  cent,  of 
ammonia.  What  this  special  compoimd  is  intended 
for  it  would  be  very  diihcult  to  make  out.  The 
impoi-tance  of  buying  all  manures  on  analysis  cannot 
be  too  strongly  urged. 

Analysis. — It  is  not  my  intention  to  state  processes 
or  give  details,  btit  I  should  very  strongly  urge 
upon  the  Society  the  necessity  for  a  convention  of 
skilled  analj-tical  chemists  who  woiUd  be  empowered 

1  to  make  experiments  and  frame  a  series  of  standard 
processes.     This  has  been  very  fully  and  well  done 

'  by  the  Association  of  Official  Agricultiu-al  Chemists 
of  America,  the  results  of  whose  observations  liave 
been  pubUshed  by  the  Department  of  Agriculture 
at  Washington.  The  chemists  of  this  country  could 
not  go  far  wrong  by  taking  a  leaf  from  the  book  of 
their  brethren  on  the  other  side  of  the  Atlantic. 

Vtiluaiions. — Since  1882  the  Highland  and  .\gi-i- 

caltural  Society  have  published  a  set  of  valuation 

i  units   from   year  to   year-.     These   have   completely 

I  taken  the  jilace  of  the  private  valuations  previously 

i  made  up  by  associations  and  chemists.     That  this 

is  a  step  in  the  right  direction  there  can  be  little 

doubt.     Manufacturers  complain  that  the  units  are 

too  low,  and  possibly  in  some  cases  this  is  so,  but 

in  the  main  they  seem  to  be  right.     This  year's  units 

are  attached. 


Items  to  he 
Valued. 


Classes 


iPeruvian  Guano. 
I  I      (Riddled.)  Frav 

IchaW ■ ^2,"T 

«"»"»-    Genuine.  I„„^i     Fish 


Bones. 


Phosphates : —         *,  d. 
Dissolved....         .. 


Undissolved  .  '     19 
Ammonia .... 
Potash 


t.  d.  s.  d. 


a.d. 
1    9 


1  10  1    8 

13    0  U    013    on    0 

..        3    0  3    0  3    0 


*.d. 


1    0 
10    0 


*.d. 


1    8 
10    0 


«.  d.  a.  d. 


16  14 

10    0  10    0 


Items  to  be 
Valued. 


Classes 


I  '  '  ! 

'St<«med  •  c, .,..,. 

.J lated    

Bones,  j 


Phosphates  :— 
Dissolved   , . . 

Undissolved  . 

.\mmoriia  

Potash  


».  d. 

1    0 
10    0 


».  d. 
3    0 


1    C 
10    0 


».  d. 

2    0 


«.  d. 
1    8 


Dissolved 
Compounds 


From 


To 


Ave- 
rage. 


«.  d. 
1    9 


1    0 


«.  d.   s.  d. 
2    li       2     2 


10,13 
8  0  |I2  0  10  0 
3    0  I  3    0       3    3 
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AvEjiAGK  l[.\i(KET  PiticEs  (tov  lust  Three  Mouths). 


Manuuks. 


Sulphate  of  ainmoiiitt.OT  per 
cent 


Giia- 
rnnleo. 


Per  Cent. 

21  \m 


l'ri(V 
Per  Ton. 


Unit. 


Xitnitcof  soilii.  n5|Mii-cnl.      19  Am 

Castor  cake  ilnst ' 

Ujipe  rake  ilnst 

Horn  ilust 

ShoUil.v  iinil  cround  leallier 

Dried  bloud 

Muriate  of  potash,  80  per 
eent 


Sulphate  of  pota-sli.  50  per 
cent 


£    *.    il. 
12  1.-)    0 

!l     0     (I 


.\nunoili:i 


Kaiiiit 

Nitrate  of  Pota.sli,  85  per 
eent 

firound  Charleston  Phos... 

Ba.<nc  Slag  Meal 


5-5  Am. 

.•i  10 

0 

fj  Am. 

4     .-, 

0 

H  Am. 

7    7 

0 

12  Am. 

S  111 

n 

15  Am. 

8     0 

0 

51)  Pot. 

s   n 

n 

27  Pot. 

•t  10 

0 

12  Pot. 

1  13 

0 

fUPot.1 
UoPot.f 

IC  10 

0 

j4  Phos. 

2    5 

0 

40  Phos. 

1  12 

c 

Potash 


("Am. 
(Potash 

Phos. 


».  d. 

=10  c 

'.I  0 

12  C, 

17  0 

10  0 

i;  (I 

111  n 

3    3 

.3    S 

3  0 

12     fi 

4  0 

=  0  10 
0  10 


Maniu'e  muuufiicturers  ami  othei-s  are  deeply 
interested  iu  the  working  of  the  "  Merehanilise 
Miu-ks  Act,  1887,''  ami  which  says  that  uo  article  is 
to  be  sold  uiider  a  name  wliicli  would  lead  the  buyer 
to  consider  tliat  he  was  purcliasiug  a  pure  article  iu 
place  of  a  mixture.  Whetlier  '■  dissolved  boues  "  is 
or  is  uot  kuowu  to  be  a  mixture,  or  whether  the 
title  truly  represents  the  article  sold,  I  have  not 
space  to  discuss.  The  trade  is  undoubtedly  divided 
on  the  question,  and  many  manufacturers  have  now 
ceased  to  sell  "  dissolved  bones,"  and  instead  thereof 
deal  in  "  dissolved  bone  manure." 


iSiimingbam  anti  iHitJlanti  ^rrtioii. 


Chairman:  Chnrle.s  Hunt. 
Viee-Clinirmnn  ;  '\V.  A.  Tilden. 


Committee : 

V.  K.  Ixitt. 
(;.  H.  Morris. 
\V.  W.  .1.  Niiol. 
K.  P.  Peyton. 
Howard  Rvland. 
T.  Turner. 
W.  A.  WigKin. 

Treasurer :  C.  O'SuUivan. 

Ijficat  Secretary : 

A.  Itostoek  Hill,  It,  Ti-mple  Street,  Birmingham. 


<;.  S.  Albriirlit. 
T.  Kar<lav. 
T.  Ha.vU;y. 
Horai'oT.  Brown. 
J.  F.  Clianee. 
B.  Dawson. 
K.  \V.  T.  Jones. 


The  next  meeting  will  be  held  on  Jlunli  7lh,  1883. 


Notices  of  papers  and  connnunications  for  the  meetings  to  l>e 
sent  to  the  Local  Secretary. 


Meeting  heM  at  Mason  College,  B!rmingh<im,  on  the 
Uth  Vecemhcr  1887. 


MR.    CHARliES   HUNT    IN    THE   CHAIR. 


DISCUSSION  ON  MR.  A.  WILSON'S  PAPER 
ON  WATER  OAS  FOR  HEATING  AND 
ILLUMINATINti. 

The  Chairman,  after  expressing  the  indebtediics.^  of 
the  meeting  to  the  author  for  his  interesting  paper, 
stated  tliat  in  Amci'ica  water  gas  entered  largely  into 
competition  with  coal  gas,  and  was  rendered  luminous 
by  admixture  of  hydrocarbon  vapoiu'  derived  from 
oil,  the  use  of  which  was  made  possible  by  its  occur- 
rence as  a  natural  product.  The  conditions  were 
thus  very  tlitt'erent  from  those  which  obtained  in  this 
country.  There  oil  was  eheai^  and  coal  was  dear  ; 
here  oil  was  cheap  but  coal  was  relatively  cheaper  ; 
and  thus  it  was  improbable  that  water  gas  could 
compete  with  coal  gas  in  this  country.  Ha-viug 
witnessed  the  experiments  with  a  "  Strong  "  appa- 
ratus, described  by  the  author  that  evening,  lie  was 
satisfied  that  the  apparatus  possessed  great  simplicity  ; 
it  appeared  well  adapted  for  the  production  of  water 
gas  on  a  moderate  scale,  and  would  probably  find  a 
place  where  the  use  of  water  gas  for  heating  purposes 
proved  to  be  an  advantage.  Where  this  was  the 
case  it  might  also  be  used  for  lighting  I'urposes  l)y 
adopting  one  of  the  incandescent  systems  now  in 
vogue,  and  thus  a  manufaetm'cr  might  render  him- 
self iudeijendeut  of  all  outside  sources  of  supply. 
Speaking  as  a  gas  manufacturer,  he  was  not  dis- 
posed to  look  upon  such  a  system  -with  a  jealous 
eye,  because  a  non-caking  fuel  such  as  gas-coke 
would  have  to  be  used.  A  ready  market  for  their 
coke  was  of  (juite  as  much  importance  to  gas  manu- 
facturers as  an  extension  in  the  use  of  gas,  and 
he  was  therefore  ilisposed  to  hail  with  satisfaction 
the  introduction  of  systems  such  as  had  been  de- 
scribed that  evening.  He  was  not  as  cleiu-  as  the 
author  appeared  to  be  as  to  the  superiority  of  incan- 
descent lighting.  Theoretically  it  appeared  as  though 
more  light  could  be  obtained  l>y  utilising  the  heat  of 
combustion  than  from  the  inherent  luminosity  of  the 
flame  ;  but  the  light  was  of  a  dillerent  and  peculiar 
character.  It  exceeded  coal  gas,  Imrnt  in  the  ordinary 
way,  in  intensity,  but  its  iliffusibility  was  inferior, 
ami,  having  regard  to  the  balance  of  advantages,  he 
must  confess  himself  as  still  in  favour  of  the  luminous 
flame. 

Mr.  A.  E.  TroKER  asked  the  author  to  explain  why, 
dimng  the  first  period  of  use,  magnesia  cones  gave 
a  light  of  22  candle  power,  in  the  second  period  thev 
fell  to  15,  and  in  the  third  to  10?  It  might  be  that 
if  the  cones  burnt  away  they  would  tend  to  stop  up  the 
burner  or  ib'op  dust  on  to  whatever  was  beneath  them. 
He  would  also  like  to  know  whether  the  U-v.alve  was 
sealed  or  whether  it  was  simply  water  which  formed 
the  joint.  With  regard  to  the  producers  themselves. 
he  saw  uo  aiTangemeut  shown  for  "  barring  down." 
In  his  experience  he  had  found  it  continually  neces- 
sary to  "bar  down,"  to  prevent  the  formation  of 
spaces  through  which  gas  or  steam  could  pass.  In 
lus  title  the  author  had  spoken  of  water  gas  "as 
applied  to  lighting  and  heating  purposes."  He 
thought  it  would  be  of  interest  if  the  author  would 
point  out  how  it  could  be  ajiplied  to  the  heating  of 
private  houses. 

Dr.  Tii.iiKX  iiKpiired  whether  .any  other  form  of 
producer  had  been  tried,  and  whether  any  attempts 
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IiniT  beeu  made  to  make  the  process  continuous  by 
InmiinK  a  portion  of  the  gas  for  the  purpose  of 
lieatiug  a  closed  cliambor  or  retort  containing  the 
coke,  tlirough  which  steam  couhl  be  passed.  The 
intermittent  system  seemed  clumsy,  and  required  a 
considerable  amount  of  attention. 

With  regard  to  the  employment  of  the  gas  for 
domestic  piuposes,  every  one  was  probably  aware 
tliat  the  use  of  water  gas  had  been  suggested  many 
times.  But  one  objection  that  had  generally  been 
urged  against  it  was  the  fact  that  while  practically 
odourless,  it  contained  about  half  its  volume  of  a 
poisonous  gas.  Whether  or  not  this  danger  was 
less  feared  than  formerly,  the  fact  remained  that 
carbonic  oxide  was  very  poisonous,  and  this  was  a 
point  about  which  the  puljlic  mind  would  have  to  be 
satisfied  before  the  system  was  likely  to  meet  with 
general  favour. 

Mr.  Smith  said  that  he  had  seen  the  whole  of 
the  process,  described  by  the  author,  in  opera- 
tion at  the  Essen  works.  He  saw  the  gas  lighted 
in  the  restaiu'ant,  and  it  appeared  very  satisfactory  ; 
but  one  difficiilty  with  which  they  had  to  contend 
there  was  the  risk  of  the  small  films  falling  out 
after  a  certain  time  and  setting  fire  to  tlie  premises. 
He  tested  the  light  and  found  it  equal  to  ITSO 
candles  when  biu-ning  at  the  ^rute  of  G  ft.  per  hoiu'. 
The  carbonic  oside  was  the  greatest  danger,  and  they 
had  some  difficulty  in  persuading  people  to  use  the 
gas,  but  at  last  they  xrsed  ammonia  to  scent  it,  which 
seemed  quite  satisfactory.  With  regard  to  cost,  he 
had  gone  into  the  figures  and  found  that  1,000  ft. 
would  cost  8\d.,  or  about  l.^.  2(7.  per  2,000  ft.,  as 
against  l.<;.  id.  per  1,000  ft.  of  coal  gas,  as  it  took 
double  the  quantity  of  water  gas  to  represent  the 
same  power  of  coal  gas.  The  heat  derived  from  water 
gas  could  melt  a  piece  of  platinum  wii-e  in  one  second. 
The  danger  in  using  water  gas  was  the  pressui'e  at 
which  it  was  worked.  This  pressiu-e  was  about 
double  the  normal  pressiu'e  of  coal  gas,  so  that  the 
leakage  was  considerable  ;  and  for  this  reason  it 
could  never  compete  with  coal  gas,  though  no  doubt 
it  had  a  great  futiue. 

Mr.  H.\CK  quite  endorsed  the  Chairman's  remarks 
as  to  the  advantage  to  gas  manufacturers  of  an  out- 
let for  their  coke,  but  in  Birmingham,  where  all 
could  be  so  readily  supplied  with  gas  from  the 
mains,  he  hardly  expected  that  it  would  be  appre- 
ciated. Manufacturers  might  use  it  for  heating,  and 
even  under  certain  circumstances  for  illuminating 
purposes,  but  in  the  latter  case  the  carbonic  oxide 
present  would  entail  risk  and  consequent  respon- 
sibility. As  a  gas  engineer  he  must  oppose  in- 
candescent systems  of  lighting.  At  present  they 
were  fairly  well  off  for  light,  and  if  the  public  were 
dissatisfied  theii'  dTity  would  be  to  increase  the  candle 
power. 

]\Ir.  Cl.iyton  said  that  he  had  come  to  learn  some- 
thing of  the  adaptability  of  water  gas  for  lighting 
country  houses,  and  woiild  like  to  know  if  the  appa- 
ratus was  one  which  a  manservant  or  gardener  could 
manage  ?  Secondly,  whether  the  question  of  carbonic 
oxide  had  been  satisfactorily  settled  ?  ThirtUy,  what 
candle  power  was  the  light  giving  then,  and  how 
much  gas  was  beuig  consumed  ? 

Mr.  TujtsEU  said  that  all  must  feel  that  the  author 
had  been  severely  criticised.  They  must,  however, 
remember  that  the  process  was  yet  in  embryo, 
though  it  had  been  worked  successfully  in  a  number 
of  cases.  For  his  own  part  he  would  like  to  express 
his  great  interest  in  the  paper,  and  his  appreciation 
of  the  author's  work.  The  name  of  Wilson  was 
familiar  to  all  who  had  to  do  with  .steel  makiupr,  and 


in  the  name  of  this  Section  he  must  again  express 
his  appreciation  of  the  paper. 

Mr.  Wilson  said,  in  reply,  I  thinli  the  fii-st  gentle- 
man who  raised  a  matter  for  reply  was  Mr.  Tucker, 
with  reference  to  the  wear  of  the  biu-ners.  I  can  only 
say  that  I  suppose  the  wear  of  the  burners  is  due 
to  the  intense  heat  The  wearing  out  of  them  is  very 
gradiial,  and,  as  regards  tlie  portion  of  the  magnesia 
which  does  wear  away,  Mr.  Tucker  suggested  tliat 
it  might  be  supposed  Ijy  anyone  that  it  would  fall 
off  or  cause  diist  to  drop,  but  nothing  of  that  kind 
occurs.  I  have  burners  in  my  house  that  have  been 
working  for  several  months  and  have  never  been 
wuched,  and  if  any  dust  does  come  away  we  never 
rind  it. 

The  D-valve  is  not  sealed  by  any  liquid  at  all.  It 
is  simply  a  valve  on  a  metal  face,  and  the  water  is 
used  to  keep  it  cool. 

Then  as  regards  the  question  of  baning  down,  it 
is  always  necessaiy  for  ordinary  gas  producers.  In 
these  producers  it  is  not  at  all  necessary,  and  no 
doubt  the  explanation  is  that  the  fuel  is  cby. 

Mr.  Tucker  asked  a  question  about  heating  houses. 
I  scarcely  remember  the  drift  of  his  remarks,  but 
I  may  say  that  for  heating  asbestos  they  are  very 
.^atisfactoi-y  ;  the  quantity  of  gas  Ijurnt  is,  of  course, 
more  than  town  gas,  but  you  get  a  more  satisfactory 
fire  and  it  is  not  more  expensive. 

Dr.  Tilden  refen-ed  to  the  subject  of  keeping  the 
fuel  hot  so  as  to  make  gas.  It  would  very  much 
simpUfy  the  apparatus  if  this  could  be  done  ;  but 
when  it  is  carried  on  on  a  large  scale  the  difBculty 
becomes  too  serious,  the  amount  of  outside  heat 
would  be  too  great  to  make  gas  ;  and  although  this 
appears  somewhat  complicated,  it  possesses  more 
advantages  than  the  others,  as  only  an  attendant  is 
required  to  charge  the  apparatus. 

Several  gentlemen  referred  to  the  question  of  the 
poisonous  nature  of  the  water  gas,  because  it  con- 
tained carbonic  oxide.  There  is  no  doubt  that  it  is 
perfectly  true,  but,  for  the  piu-poses  of  i^oisoning, 
town  gas  is  as  bad  as  this.  I  do  not  know  that  any 
stronger  answer  can  be  given  to  that  point  than  to 
say  that  in  America  there  are  more  than  200  towns 
in  which  water  gas  is  used.  Of  course  200  towns 
represent  a  wide  distribution  of  gas,  and  if  there  was 
a  liability  to  accident  it  would  be  found  out. 

There  it  is  due  to  economical  considerations  which 
do  not  apply  to  this  countrj-,  but,  at  any  rate,  in 
practical  uses  its  poisonous  properties  are  not  at  all 
to  be  feared. 

One  gentleman  was  asking  about  the  power  of 
these  biu'uers.  When  the  cones  are  new  the  candle 
power  is  stated  to  he  about  20,  and  when  they  have 
been  bm-ning  50  hours  the  wear  and  tear  of  the  cone 
reduces  the  fight  to  about  l.j  candles. 

Mr.  Clayton  referred  to  the  application  to  small 
houses,  and  asked  whether  it  required  sldlled  labour-. 
iSjiy  labourer  can  do  all  that  is  necessai-y  after  a  day 
or  two's  teaching,  and  as  regards  the  projiortion  of 
cai'bonic  oxide  in  ordinary  coal  gas,  that  would  be 
about  8  per  cent. 

]\Ir.  TiuTier  referred  to  what  he  stated  was  some- 
what strong  criticism.  Of  course  you  may  expect 
it  if  you  bring  anything  new  before  the  public,  as 
the  gas  industry  repi'eseuts  a  very  lai'ge  amount  of 
invested  capital.  It  is  not  to  be  supposed  that  the 
revolution  would  be  made  in  a  short  time.  These 
matters  have  to  go  very  slowly  and  step  by  step, 
and  it  is  only  criticism  that  eventually  brings  out 
the  tnith. 
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Cliairman  :  Lowis  T.  Wright. 

Vice-chairman :  Frank  Clowes. 

Committee : 


I..  Arohlmtt. 
J:us.  11.  Asliwill. 
J.  It.  Ouloiuiiii. 
H.  IViiilLV. 
R.  Fit7.1iiii;li. 
K.  rraiicis. 


T.  W.  Loviboiul. 
S.  J.  I'entet'ost. 
II.  J.  Staples. 
v..  II.  Truumn. 
K.  L.  Whituley. 


Treasurer:  AV.  H.  Parker. 

Jlon.  Local  Secrelarn  • 

Jiio.  R.  .Vshwoll,  lliJaiibury  Lculgc.  Bi'iitinok  RonJ,  Nottinglmm. 


JTotices  of  jKipors  and  cununuiiioations  for  the  meetings  to  be 
sent  to  the  IxK'al  Secretary. 


Meeting  held  at  Nottingham  on  Becemher  21st,  1887. 


MK.    lEWIS   T.    WRIGHT    IS    THE   CHAIR. 


PORTLAND  CEMENT. 


BY   CHARLES   SPACKMAX. 


Ix  Portlmiil  cement  we  possess  a  coustnietive 
luateriul,  the  manufacture  and  applications  of  which 
have  made  rapid  progress  dniing  the  past  few  years. 
Miicli  attention  has  been  devoted  to  the  investigation 
of  its  chemical  and  mechanical  properties  by  many 
experimenters  l)oth  iu  onr  ovra  and  other  countries, 
while  improved  methods  of  manufacture  have  tended 
to  greatly  reduce  the  cost  of  production,  to  improve 
its  quality,  and  to  make  it  from  materials  which, 
although  possessing  ultimately  the  same  chemical 
composition,  require  in  the  earlier  stages  of  the 
process  of  manufacture  very  (.lissimilar  treatment. 
In  the  present  paper  I  propose  to  briefly  describe 
tlie  systems  of  manufacture  in  general  use  and  some 
of  the  more  important  projierties  of  this  material. 

The  raw  materials  requisite  are  carbonate  of  lime 
and  chiy,  which,  it  is  needless  to  say,  are  very  widely 
distributed.  Ptu-e  clay  is  not  necessiu-y,  ijut  it  is 
essential  that  it  should  be  free  from  sand.  An  in- 
timate mixture  of  these  in  certain  proportions,  and 
iu  a  tine  state  of  division,  is  submitted  to  calcination 
at  a  temperatme  sufficiently  high  to  j'ield  a  product 
that  has  just  undergone  vitrification,  and  this,  when 
reduced  to  powder,  is  Portland  cement.  The  pro- 
portion of  carbonate  of  Ume  to  clay  is  of  the 
utmost  importance,  and  any  serious  eiTor  here  cannot 
be  coiTected  iu  subsequent  stages  of  the  manufacture. 
What  these  proportions  should  be  will  depend  to 
some  extent  on  the  nature  of  the  materials  used, 
but  they  will  only  vary  within  veiy  narrow  limits, 
whatever  be  the  materials.  Chalk  and  Medway  mud 
are  extensively  used  iu  this  country.  With'  these 
the  best  results  are  obtained  with  a  mixture  con- 
taining in  the  dry  state  from  75  to  70  per  cent,  of 
carbonate  of  lime,  Arith  some  other  materials  from 
72  to  73  per  cent,  will  give  the  best  result.s.  It  is 
necessarv-  at  the  outset  to  clearly  understand  that 
mixtures  of  carbonate  of  lime  and  clay  do  not  occur 
in  nature  iu  suitable  proportions  anil  iu  sufficient 
quantity  to  render  them  of  any  importance  to  tlie 
cement  maker,  who  has  entirely  to  rely  upon  an 
artificially  prepared  compound. 

The  historical  part  of  the  snliject  I  must  pass 
over  briefly.    It  has  beeu  very  fully  treated  in  an 


articU  by  Mr.  G.  R.  Redgrave,  published  in  the 
BuiUliiKj  News  on  December  24th,  1880,  which  will 
well  irpay  peru.sal  by  those  interested  in  this  ques- 
tion. For  my  own  information  I  am  indebted  to 
this  article. 

Vicit,  a  French  engineer,  exi>erimeuted  with 
mixtures  of  pure  limestone  and  clay,  his  object 
being  the  production  of  hydraulic  lime,  and  in  1818 
published  an  account  of  his  experiments,  of  which 
work  we  have  an  English  translation  by  Capt.  Smith, 
R.E.  In  our  own  country.  Gen.  Sir  C.  Pasley,  R.E., 
worked  in  a  similar  manner  with  the  view  of  obtaining 
by  artificial  means  a  cement  resembling  the  Roman 
cement  then  so  largely  used,  and  which  was  biu-nt 
from  natural  stone.  Both  these  workers  stopped 
short  of  fusion  iu  the  calcination  of  their  mixtures. 
Pasley,  indeed,  distinctly  states  that  all  the  nitrified 
or  ovcrburnt  pieces  were  carefully  picked  from  his 
samples  before  they  were  ground ;  the  calcination, 
as  in  the  case  of  Roman  cement  stone,  being  only 
carried  sufficiently  far  to  expel  the  carbonic  acid. 

On  October  21st,  1824,  a  patent  was  granted  to 
Joseph  Aspdin,  of  Leeds,  bricklayer,  for  the  manu- 
factiu'e  of  a  cement  obtained  by  calcining  a  mixtiue 
of  limestone  and  clay,  to  which  he  gave  the  name 
of  Portland  cement.  We  have  no  evidence  that  at 
this  time  he  cimied  the  calcination  as  far  as  ^-itri- 
fication,  but  he  imdoubtedly  ilid  at  a  latev  period, 
and  was  the  first  to  do  so.  He  established  works  at 
Wakefield  which  are  still  in  existence,  and  which  lie 
was  himself  conducting  on  a  small  scale  as  late  as 
1853.  For  many  years  the  new  cement  did  not  make 
much  pi'ogi-ess,  but  it  seems  to  have  been  used  to  a 
considerable  extent  in  the  neighboiuhood  of  the 
Wakefield  works,  and  about  1828  by  Bnmel  in  the 
Thames  Tunnel.  At  that  time  the  price  was  from 
20^'.  to  2•2^^  per  cask  at  the  Wakefield  works.  In 
1843  we  find  William  Asptlin,  son  of  the  inventor  of 
Portland  cement,  in  London,  associated  ■n-ith  the 
firm  of  TNIaude,  Son,  and  Co ,  at  Rotherhithe,  and  in 
1848  at  Nortlifleet  as  Robins,  Aspdin,  and  Co.  About 
this  time  Portland  began  to  supersede  Roman 
cement,  and  the  Roman  cement  industry,  at  that 
time  an  important  one,  has  so  dwindled  away  that 
it  will  probably  at  no  distant  date  become  extinct. 
Gen.  Sir  C.  Pasley  published  the  result  of  his 
labovus  iu  1837,  a  second  edition  appearing  in  1847, 
at  which  time  he  was  continuing  his  expeiimeuts. 
It  is  a  singular  fact  that  although  he  lived  at 
Chatham,  iu  the  immediate  neighbourhood  of  the 
early  Portland  cement  works,  he  never  heard  of 
this  material  jintil  he  was  introduced  to  William 
Aspilin  at  the  Exhibition  of  1851.  In  1848,  besides 
the  original  one  at  Wakefield,  there  were  probably 
not  more  than  tluee  Portland  cement  manufactories 
in  existence.  Siuce  that  time  this  industry  has 
enormously  increased  iu  England,  and  has  extended 
to  most  continental  countiies,  but  has  made  little 
progress  in  oiu'  colonies  or  in  America. 

In  descriljing  the  manufacture  1  will  take  as  a 
typical  process  the  original  method  of  treating  chalk 
and  clay  which  is  still  in  general  iise,  then  deal  with 
some  of  the  most  important  improvements  that  have 
been  made  in  this  jn-ocess,  and  finally  describe  some 
methods  of  treatment  adopted  when  dealing  with 
materials  of  a  iliHerent  character. 

The  original  jirocess  consists  iu  washing  together 
the  chalk  and  clay  with  a  lai'ge  excess  of  water, 
allowing  the  mixture  to  settle  in  reservoirs  or  backs 
until  sufliciently  stift'  to  be  dug  out,  and  completing 
the  dn-ing  on  heated  fiooi-s.  The  dry  material  is 
then  burnt  iu  kilns  with  coke  as  fuel,  the  resulting 
clinker,  as  it  is  termed,  being  cnished  and  aftenvards 
finely  ground.     The  mixture  of  chalk,  clay,  and  water 
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is  made  in  a  wnshmill.  This  is  a  circnlar  tank  of 
brickwork  jihout  5  ft.  ilcop  auil  from  15  to  25  ft.  in 
dinmc'ter  coiiHtnu'ti'd  liclow  f^rouiid.  lu  tliooeutre  in 
a,  cirouliir  mass  of  l)rick\vork  oarriod  above  tlie  over- 
flow level  of  the  mill,  mi  which  is  fixed  the  fdotstep 
Vieariug  of  a  vertical  shaft  driven  by  a  pair  of  bevel 
wlieels  at  a  sjieed  of  from  lid  to  ?>[)  revohitioua  per 
miniite.  To  this  shaft  are  attached  lU'ms  from  which 
are  suspeuded  east-irou  Iuutows  tilled  with  WTOught- 
Lron  tines  or  teeth.  The  raceway  of  the  mill  is  paved 
with  granite  setts  or  old  millstone  biuTs,  bedded  and 
jointed  in  cement.  In  some  eases  a  beam  with  iron 
knives  is  substituted  for  harrows  ;  in  others,  hea^•y 
edge  runni'i-s  similar  to  those  of  a  mortar  mill.  The 
latter  ai-e  preferable  when  using  some  of  the  upper 
beds  of  the  grey  chalk,  which  are  veiy  hard  and 
resist  the  action  of  Iimtows.  The  operation  of 
washing  is  a  continuous  one.  A  stream  of  water 
flows  into  the  mill,  and  the  quantities  of  chalk  and 
clay  are  fed  in  from  waggous  or  baiTows,  the  water 
being  so  adjusted  that  the  mixture  shall  contain  from 
GO  to  70  per  cent.  The  slurry,  as  it  is  called,  flows 
out  tlu-ough  a  vertical  strainer  of  coi)per-A\  ire  gauze, 
containing  not  less  than  000  meshes  to  the  square 
inch,  into  a  channel  leading  to  the  backs.  In  the 
channel  are  an-anged  catchpits  into  which  the  coai'ser 
pai-ticles  of  chalk  subside,  and  which  are  from  time 
to  time  cleaned  out.  The  removal  of  this  coai'se 
chalk  is  a  matter  of  importance.  If  allowed  to 
remain  the  particles  do  not  undergo  fusion  in  the 
kiln,  and  are  only  converted  into  hme,  but  become 
covered  with  a  skin  of  the  more  fusible  silicate,  and 
in  this  condition  they  appear  in  the  cement,  being 
only  partially  broken  up  by  the  process  of  grinding. 
When  such  cement  is  used  the  work  sets,  continues 
to  harden,  and  for  a  time  remains  sound.  Sooner  or 
later  moisture  jjeuetrates  the  skin  enclosing  the  lime, 
which  becomes  hydrated,  the  consequent  expansion 
disintegrating  and  destroying  the  work.  The  backs 
are  from  i  to  5  ft.  deep,  and  usually  contain  sufficient 
sluri-y  to  make  from  50i_)  to  1,000  tons  of  cement. 
The  water  is  drained  off  from  time  to  time  by  a  sluice, 
and  the  deposit  is  stiff'  enough  to  be  dug  out  in  from 
6  to  10  weeks,  the  time,  of  course,  depentling  on  the 
season  of  the  year.  Where  the  aiTangemcnt  of  the 
work  will  permit,  the  slurry  flows  from  the  washmills 
to  the  backs  ;  when  this  is  not  possible  it  is  collected 
in  a  small  reservoir  and  thrown  up  by  a  pump. 

The  proportions  in  which  the  raw  materials  should 
be  used  reqtiire,  in  the  first  place,  careful  adjust- 
ment.    The  quantit}-  of  lime  in  an  average  sample 


of  Portland  cement  may  be  taken  as  GO  per  cent. 
.Vn  analysis  of  the  materials  and  a  simple  calculation 
will  give  the  weight  of  each  required  to  produce  a 
cement  containing  the  same  percentage,  which, 
however,  may  not  bo  the  time  one  for  the  materials 
under  investigation.  Magnesia  may  l)e  considered  as 
replacing  lime.  Its  presence  is  said  to  be  injiuious, 
but  all  cements  contain  it  in  greater  or  less  quantity, 
some  that  have  stood  the  test  of  many  yews  use 
containing  as  much  as  from  2  to  3  per  cent.  ; 
but  any  attempt  to  use  dolomitic  limestone  would 
jjrobnbly  be  attended  by  failiu'e.  The  evidence  we 
have  on  this  point,  however,  is  by  no  means  con- 
clusive. A  sample  of  cement  is  prepared  from  the 
calculated  proportions,  and  otliere  containing  slightly 
higher  and  lower  percentages  of  lime.  These  are 
submitted  to  careful  tests,  and  from  a  determination 
of  lime  in  the  one  giving  the  best  results  the  pro- 
portions are  re-calculated.  Tliis  sampling  requires 
much  skill,  and  great  experience  is  necessary  in 
order  to  be  able  to  aceiu'ately  and  raj^idly  draw 
correct  conclusions  from  the  results  obtained. 

The  following  analyses  give  the  composition  of 
various  Portland  cements  made  from  different  ma- 
terials. Nos,  1,  2.  3,  4  are  analyses  of  Gei-man 
cements,  and  are  taken  from  a  paper  by  Mr.  John 
Grant,  C.E. ,  published  in  the  Minutes  of  Proceedings, 
lust.  C.E.,  Vol.  62,  p.  66.  No  iufonnatiou  is  given 
respecting  them,  but  I  should  consider,  Xo.  4  from 
the  high  percentage  of  lime  and  magnesia  and  low 
percentage  of  silica  present,  to  be  an  exceedingly 
dangerous  cement.  No.  5  is  the  analysis  of  a  Russian 
cement  from  a  factory  at  Biga.  It  was  published  in 
a  circular  issued  by  the  proprietor  in  1874.  The 
remainder  are  from  my  own  i^ractice.  No.  6  made 
from  white  chalk  and  Medway  mud,  No.  7  from  grey 
chalk  and  gault  clay,  No.  8  from  white  chalk  and 
clay.  No.  9  from  a  mixtm-e  of  chalk  marls  and  clay. 
Nos.  10  and  11  from  mistiu'es  of  blue  lias  limestones 
and  clay,  and  No.  12  from  materials  taken  from  the 
Channel  Tunnel  boring.  Whatever  may  be  said  as  to 
the  merits  of  this  undertaking,  the  intention  of  its 
promoters  was  ceiiainty  a  novel,  and  at  the  same 
time  a  perfectly  feasible  one.  They  proposed  to  line 
the  tunnel  with  concrete,  using  the  material  excavated 
— possibly  forced  out  through  pipes  in  the  state  of 
sluiTV — to  make  the  cement,  and  obtaining  shingle 
from  the  beach  for  the  aggregate.  With  the  view  of 
pro\ing  the  suitability  of  the  material,  I  prepared 


some    cement    from    it, 
analysis. 
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The  qnnntities  may  bo  either  inensm-cil  or  weighed 
into  the  ■wnshniiU,  each  method  has  its  adherents. 
If  the  materials  were  iu  the  dry  state  there  coiiUl  be 
uo  qTiestion  as  to  which  wowldgive  tlie  most  accurate 
result,  b>it  in  their  normal  condition  they  contain 
water,  and  they  are  also  very  absorbent ;  the  (luautity 
of  water  present  consequently  varies  with  the  state 
of  the  weather.  1  have  made  careful  experiments 
with  both  methods,  and  prefer  to  use  a  measure  of 
volume.  If  equal  quantities  of  each  material  were 
used  and  each  was  C(iually  absorbent,  it  is  evident 
that  weighed  <iuantities  might  he  used  in  all  weathers  ; 
but  the  quantity  of  chnlk  being,  iu  round  numbers, 
three  times  that  of  the  mud  or  clay  proiJortions 
adjusted  for  use  in  diy,  would,  if  u.sed  in  wet  weather, 
result  in  an  over-clayed  mixtiu-o.  As  the  materials 
do  not  alter  iu  volume  by  absorption  of  water, 
mensiu-ed  quantities  -nill  practically  always  contain 
the  same  amount  of  BoUd  matter,  and  may  be  used 
in  both  tlry  and  wet  weather. 

The  con-ectuess  of  the  mixture  should  be  checked 
at  least  daily.  In  some  works  this  is  entirely 
neglected,  in  others  it  is  occasionally  done  by 
sampling.  Shury  is  taken  from  different  places  in 
the  back,  evai^orated  to  di-yness,  and  bmiit  in  a  trial 
kiln.  From  the  beha^-icnr  of  the  cement  ground 
from  his  sample  the  operator  judges  whether  chalk  or 
clay  is  in  excess,  and  corrects  his  proportions  accord- 
ingly, the  contents  of  the  back  being  from  time  to 
time  luted  or  stirred  together.  This  is  rather  a  hap- 
hazai'd  process,  and  a  con-ect  opinion  as  to  the 
properties  of  the  sample  cannot  be  fonned  in  less 
than  24  hours  after  it  has  been  gauged,  while  diuing 
this  time  and  that  required  to  prepare  the  sample, 
the  washing  is  being  continued  perhaps  iu  incon-ect 
proportions.  When  using  Medway  mud  iiTeguliuity 
is  sometimes  caused  by  the  presence  of  peat,  although 
this  is  to  some  extent  guarded  against  by  care  in  its 
selection.  A  system  of  analysing  the  mixtiu-e  has  of 
late  become  general  in  many  works.  It  is  sometimes 
done  by  a  volumetric  determination  of  the  carbonic 
acid  by  Schiebler's  calcimeter,  which  is  described  in 
Fresenius,  Sutton,  and  Crooke's  Select  Methods- 
For  my  own  part  I  prefer  to  make  a  direct  deter- 
mination of  the  lime  present  as  often  as  possible, 
especially  when  dealing  with  materials  which  admit 
of  very  little  deviation  from  the  nonnal  proportions. 
After  becoming  sufficiently  stiff  in  the  Ijacks  to 
admit  of  being  harrowed  or  waggoned  out,  the 
drying  of  the  slmiy  is  completed  on  floors  heated 
by  coke  ovens,  the  waste  gases  from  which  pass 
along  flues  covered  by  iiieclay  slabs.  In  some 
works  the  crowns  of  the  ovens  are  only  so  covered, 
cast-iron  plates  being  used  fai-ther  back  where  the 
heat  is  not  so  great.  The  ovens  are  drawn  and 
charged,  and  the  flues  stripped  and  covered  every 
day.  The  kiln  used  on  this  system  is  what  is  known 
as  an  open  one,  and  consists  of  a  vertical  cylinder  of 
brickwork,  about  12  feet  in  diameter,  of  greater  or 
or  less  height,  drawn  in  at  the  bare,  which  are  about 
two  feet  above  the  gi-ound,  to  a  shape  much  like  that 
of  an  ordinary  teacup,  and  siu-mouuted  by  a  slightly 
tapering  cone.  They  are  lined  with  9'  ins.  of  rc'- 
fractory  firebrick  iu  contact  \»-ith,  but  not  tied  into 
the  common  brickwork  at  the  back  on  which  the 
cones  rest.  The  burning  is  an  intermittent  process. 
Brushwood  faggots  are  laid  on  the  bars,  followed  by 
alternate  layers  of  coke  and  dry  sliuTy  broken  into 
rough  lumps.  The  coke  from"  the  ovens  is  supple- 
mented l>y  gas  coke.  The  kiln  is  loaded  up  to  the  base 
of  the  cone  and  is  then  lit  up  and  allowed  to  bum  out. 
Before  being  charged  the  surface  of  the  interior  is 
daubed  or  plastered  with  stiff  sluny  from  the  backs. 
This  prevents  the  clinker  from  adhering  to,   ami 


breaking  away  the  liieliriek  lining,  which  will  last 
t-nice  us  long  as  it  would  if  this  precaution  was 
neglected. 

Opinions  differ  as  to  the  capacity  of  kilns.  As  a 
considerable  quantity  of  fuel  has  to  be  used  at  the 
bottoms  to  properly  light  them  up,  and  at  the  tops 
to  clinker  the  upper  layers  of  the  charge,  it  would 
appear  that  the  higher  the  kiln,  and  consequently 
the  gi-eater  the  quantity  of  material  burnt  between 
the  extra  fuel  at  the  top  and  bottom,  the  more 
economical  must  be  the  process.  This  is  no  doubt 
con-ect,  considered  from  the  fuel  point  of  view,  but 
high  kdns,  althougli  used  to  some  extent  in  the 
North  of  F.nglaud,  have  not  become  very  general. 
They  take  a  long  time  to  load,  bum  off",  and  (h'aw, 
wliile  the  cost  of  elevating  the  material  to  load  them 
must  be  considered.  It  is  found  more  economical  to 
use  smaller  Idlns,  the  extra  cost  of  fuel  being  more 
than  compensated  by  the  rapidity  vritti  which  they  can 
be  bm-nt  off"  and  got  round  again.  Kilns  capable  of 
burning  about  25  tons  of  chnker  are  most  generally 
used.  Starting  in  the  morning  with  an  empty  Idln, 
the  biu-ner  and  Ids  assistants  will  strip  the  flats  and 
cover  them  again  with  wet  slurry  from  the  backs, 
load  the  kiln,  aud  light  it  before  leaving  at  night. 
On  the  morning  of  the  fourth  day  follo^ring  it  will 
be  cool  enough  to  di-aw,  and  this  can  easily  be  com- 
pleted the  same  day.  Thus  in  five  days  a  kiln  may 
be  loaded,  biUTit  off,  and  drawn  ready  for  loading 
ag.iin. 

Although,  as  we  shall  see,  the  process  of  mann- 
factiu'e  as  previously  considered  may  imdergo  many 
modifications,  the  method  of  treating  the  clinker 
when  drawn  from  the  kilns  is  common  to  every 
system,  and  may  be  briefly  described  here  once  and 
for  all.  It  has  to  bo  crushed  and  ground  to  a  gi'eater 
or  less  degree  of  fineness.  The  crushing  is  done  by 
various  methods.  Many  manufacturers  used  the 
Marsden  stonebroaker  or  one  of  its  modifications, 
others  prefer  roller  crushers,  while  in  some  cases 
lioth  these  machines  ai-e  used,  the  clinker  being  first 
roughly  broken  ii\-ith  the  stonebreaker  and  then 
passed  tlu-ough  rollers.  In  some  of  the  older  works 
poweriid  edge  runners  are  employed.  The  crushed 
chnker  is  elevated  to  the  floor  above  the  grinding 
mills  by  an  endless  belt  Ciirrying  cnps.  The  gi-iuding 
is  effected  under  horizontal  millstones  specially 
built  of  French  luu-rs  for  cement  grinding,  and 
tlriven  from  below  by  very  j)owerful  gearing.  This 
system  is  almost  imiversal,  and  at  present  there 
seems  little  possibility  of  its  being  superseded. 
Many  forms  of  pulveriser  have  been  tried  with  little 
success,  the  objections  to  most  of  them  being  the 
high  speed  at  which  they  run,  with  consequent  wear 
and  tear,  and'  the  fact  that  they  do  not  yield  a  soft 
floTU-y  product,  but  only  granulate  the  cement. 
Until  quite  recently  cement  was  rarely  sifted  after 
grinding,  but  latterly  increased  importance  has  been 
attached  to  fineness,  and  this  is  best  obtained  by 
sifting,  the  core,  or  portion  that  does  not  pass 
through  the  sieve,  being  retiu-ned  by  an  elevator  to 
the  mills  to  be  re-ground.  Viuious  methods  of 
sifting  are  in  use.  In  some  cases  a  rocking  sieve  is 
connected  with  each  paii'  of  stones,  in  others  the 
cement  from  several  pairs  is  collected  by  screws  and 
discharged  upon  the  uppermost  of  a  series  of  such 
sieves  arranged  one  above  the  other,  suitable  ar- 
rangements being  provided  for  separating  the  sifted 
cement  and  core,  and  returning  the  latter  to  the 
mills.  Some  manufacturers  prefer  revolving  sieves. 
These  ai'e  generally  hexagonal  in  cross  section,  the 
length  VM-ying  with  the  quiUitity  they  are  required 
to  sift,  Tliey  are  set  at  a  slight  inclination,  the  core 
is  collected  at  the  lower  end  and  returned  by  au 
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elevator  to  the  mills,  the  cement  falls  into  a  channel 
below,  ami  is  pushed  out  at  one  or  both  emls  by  a 
screw.  A  sieve  on  this  principle,  working  at  a 
factory  on  the  iledway,  is  ri5  feet  long,  and  sifts  the 
cement  from  six  pairs  of  stones.  From  the  sifting 
machiuerj",  or  the  spouts  of  the  millstones  where 
sifting  is  "not  practised,  the  cement  is  distributed  on 
the  floor  of  the  warehouse,  and  is  then  ready  to  be 
packed  for  the  market. 

One  of  the  earhest  improvements  on  this  system 
has  come  into  very  general  use,  and  is  known  as 
Goreham's  process.  Patent  No.  1963,  1870.  It 
consists  in  preparing  the  slurry  with  just  sufficient 
water  to  make  a  thick  mud,  in  such  contlition  that  it 
can  be  pimiped  and  delivered  through  pipes  to  the 
drj-ing  flats  without  being  allowed  to  settle  in  backs. 
The  chalk  and  clay  are  roughly  mixed  in  a  wash- 
mill  with  the  required  quantity  of  water,  the  product 
l>eing  a  soft  mud  with  coarse  pieces  of  imdisin- 
tegrated  chalk  and  clay.  This  mixture  escapes  from 
the  washmill  through  a  coarse  grating  to  a  small 
reservoir.  From  this  it  is  lifted  by  an  elevator  or  a 
scoop  wheel  to  a  shoot  which  feeds  it  into  hoiizontal 
nulls  somewhat  similar  to  those  used  for  grinding  the 
crushed  cement  clinker.  These  thoroughly  grind  up 
the  coarse  pieces  of  chalk  and  clay,  and  mix  the 
sluiTy,  ■which  passes  into  a  reservoir,  and  is  from 
thence  pumped  to  the  drving  flats.  Another  process 
for  prepivring  thick  slurry  is  Y.  D.  de  Mieheles', 
Patent  No.  o530,  1877.  By  this  the  whole  opera- 
tion is  eflected  in  a  modified  form  of  washmill, 
from  which  the  slurry  passes  in  fit  condition  to  be 
pumped  upon  the  tlryiug  flats.  The  washmill  anns 
that  carry  the  harrows  have  also  attached  to  them  a 
flat  iron  I'ing,  which  is  CMiied  round  by  the  arms 
and  which  rubs  upon  a  similar  ring  that  forms  a  rim 
to  the  washmill.  The  roughly-mingled  mud  flows 
out  from  the  mill  between  the  nibbing  surfaces, 
which  eflfectually  giind  and  mix  it.  This  process 
saves  the  cost  of  grinding  under  millstones,  and  the 
consequent  skilled  labour,  but  the  slurry  requires  to  be 
prepai'ed  with  more  water  than  in  Goreham's  process. 

At  an  early  period  attempts  were  made  to  utilise 
the  heat  from  the  kilns  for  the  purpose  of  tlrying  the 
slurry  for  the  next  charge.  Drying  on  flats  heated 
by  coke  ovens  is  a  costly  process,  the  production  of 
coke  being  quite  a  secondary  matter,  as  the  manu- 
facturer can  buy  it  much  cheaper  than  he  can  make 
it.  The  chief  end  is  that  of  drying  in  2-t  hours 
suflicient  wet  material  to  charge  a  kiln  ;  and  if  from 
any  cause  the  drying  is  not  proceeding  satisfactorily, 
the  ovens  are  opened  and  stirred  up,  with  consequent 
reduction  in  the  yield  of  coke,  while  the  annual  cost 
of  repairs  to  a  set  of  ovens  and  flats  is  very  .great. 
For  many  years  the  only  method  in  use  for  utilising 
the  heat  from  the  kilns  was  by  passing  the  waste 
gases  along  flues  covered  with  plates,  upon  which 
the  wet  slurrj-  was  spread  ;  and  this,  so  far  as  I 
know,  was  only  practised  in  one  works.  By  this 
means  only  a  portion  of  the  next  kiln  charge  can  be 
dried,  and  it  is  necessary  to  supplement  the  kUn- 
heated  flats  by  others  heated  by  coke  ovens.  The 
IjroVilem  of  making  each  kiln,  while  burning  off,  dry 
sufficient  slurry  to  load  it  again,  was  solved  by  Mr.  I. 
C.  Johnson,  whose  chamber  kiln.  Patent  No.  1580, 
1872,  is  now  most  extensively  used.  The  original 
form  of  cup  kiln  is  retained,  V)ut  without  the  cone. 
.A.t  the  level  of  the  top  of  kiln,  and  of  about  the 
Siime  width,  a  floor  is  constructed  of  suitable  length, 
inclining  slightly  towards  the  kiln  ;  this  is  enclosed 
by  walls,  continued  also  roimd  the  top  of  kiln,  and 
the  whole  is  arched  over,  the  chamber  being  of  such 
a  height  that  men  can  conveniently  work  in  it.  The 
waste  gases  pass  over  the  wet  slurry  on  the  floor  of 


the  chamber,  which  is  of  sufficient  length  to  dry  the 
quantity  necessary  to  re-charge  the  kiln.  The.se  kilns 
luo  generally  ai'ranged  in  double  rows,  the  chambers 
running  back  to  back  between  the  rows.  The 
di'aught  is  obtained  by  a  powerful  chimney,  with 
which  all  the  chambers  are  connected  by  a  gathering 
flue,  the  communication  between  each  chamber  and 
this  flue  being  made  by  a  iLimper.  At  Mr.  Jolin.son's 
own  works  the  kilns  all  discharge  into  a  shaft  300  ft. 
high  and  11  ft.  in  diameter  at  the  top.  The  delivery 
pipe  from  the  slurry  pumps  is  arranged  above  the 
chambers,  and  from  this  branch  pipes  discharge  into 
each  chiimber.  In  De  Michele's  improved  Johnson 
kiln  the  length  of  the  chambers  is  reduced,  and  they 
are  covered  with  a  roof,  the  tops  of  the  arches  being 
\ised  for  drying  a  portion  of  the  charge. 

Unless  the  contoiu:  of  the  ground  is  favourable, 
the  Johnson  chambers  have  to  be  supported  on 
arches.  In  Burge's  boimet  kiln  a  portion  of  the 
chamber  is  at  the  ground  level,  and  the  remainder 
but  little  above  it.  Its  usual  length  is  about  80  ft. 
The  first  20  ft.  of  the  floor  is  arranged  somewhat 
below  the  top  of  the  kiln,  the  next  20  ft.  below 
this  again,  while  the  remaining  -t<,1  ft.  is  at  the  level 
of  the  ground.  The  top  of  the  kiln  is  arched  over, 
the  next  10  ft.  of  arch  slopes  downward  and  joins 
the  arch  covering  the  part  of  the  floor  at  the  ground 
level.  Cross  walls  retain  the  slurry  on  the  two  upper 
floors,  and  regulate  its  thickness.  As  in  Johnson's 
chamber,  the  products  of  combustion  pass  over  the 
sm-face  of  the  wet  stuff.  The  kiln  itself  is  broader, 
and  not  so  high  as  the  ordinary  form,  while  the 
charge,  instead  of  resting  on  bars,  is  supported  on  a 
brick  floor  of  large  area,  intersected  by  air  channels, 
by  which  it  is  claimed  more  perfect  combustion  is 
secured. 

The  Wilson  process  of  drying  differs  somewhat 
from  those  previou.sly  mentioned.  The  products  of 
combustion  pass  along  broad  shallow  flues  covered 
with  movable  iron  plates,  and  dry  a  layer  of  slurry 
spread  on  the  bottoms  of  the  flues  by  over  heat,  anil 
another  on  the  top  of  the  iron  plates  by  under  heat. 
This  method  is  carried  still  further  in  Glover's  kiln, 
in  wliich  the  waste  gases  pass  under  and  over  succes- 
sive layers  of  wet  material  spread  on  floors  of  iron 
plates  one  above  the  other.  In  both  these  systems 
it  is,  of  course,  necessary  to  take  up  and  replace  the 
iron  plates  every  time  the  kiln  is  charged. 

In  chamber  loins,  or  in  those  arranged  in  connexion 
with  drying  floors,  the  products  of  combustion  are 
usually  passed  through  the  chambers  or  over  and 
under  the  floors  diuing  the  whole  time  the  kiln  is 
biu-ning.  As  soon  as  the  kiln  has  been  loaded  it  is 
therefore  necessary  to  charge  the  chambers  or  floors 
with  the  wet  slurry  before  lighting  it.  This  causes 
loss  of  time,  while  for  many  hours  after  a  kiln  has 
been  lit  no  heat  passes  out  of  it,  that  evolved  from 
the  combustion  of  the  lower  portions  of  the  charge 
being  absorbed  by  the  layers  above,  the  work  of 
drving  really  only  commencing  when  the  fire  comes 
through  the  top.  I  have  walked  without  incon- 
venience on  the  top  of  the  contents  of  a  25-ton  kiln 
21  hours  after  it  had  been  lighted,  and  four  hours 
before  the  fire  came  through.  At  this  time  cold 
clinker  could  have  been  drawn  at  the  bars.  An 
improvement  by  Watson  and  Spoor  is  applicable  to 
any  form  of  chamber  kiln,  and  allows  the  burning  to 
commence  immediately  the  kiln  has  been  charged. 
X  special  flue  in  communication  with  the  shaft  is 
arranged  above  the  chambers,  and  through  this  the 
products  of  combustion  pass,  until  the  chamber  is 
charged  or  it  is  desired  to  commence  the  drying  of 
the  slurry,  when  connexion  is  made  with  the  chamber, 
and  the  special  flue  is  closed. 
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Continuous  or  nmiiing  kilns,  into  which  iinburnt 
mntciiiil  iinil  fuol  iiro  charged  iit.  intorvnls  at,  tlic  top, 
clinkpr  licinp;  dnnvn  iit  the  liottom,  ami  wliich  nro 
thus  kept  continually  workinp;,  have  l)een  occasion- 
ally use.l.  R.  A.  Ciibbous,  Patent  No.  251i.  1878, 
has  combined  this  form  of  kiln  with  drjiuf;  chambei's. 
He  arniugcs  two  chambers  in  connexion  with  au 
ordinary  eup  kiln  through  either  of  which  the  pro- 
ducts of  combustion  can  be  jinssed.  The  method  of 
working  them  is  best  described  in  the  inventor's  own 
words.  "The  kiln  being  in  action,  its  hot  gaseous 
products  are  directed  into  one  of  the  flues,  the 
floor  over  which  has  been,  by  jjuniping  or  otherwise, 
charged  with  slun-y,  which  thus  becomes  dried. 
When  this  charge  is  dried  the  hot  products  of  the 
kiln  are  shut  oft'  from  this  flue  chamber  and  directed 
into  another  charged  with  slurry,  and,  while  the 
latter  is  being  dried,  the  di-ied  sliuTy  of  the  chamber 
formerly  mentioned  is  8trii>j)ed  and  taken  to  the 
upper  part  of  the  kiln  to  be  l)urnt.  Thus,  in  sucees- 
sion,  the  several  chambers  are  charged  with  slun-y 
and  have  their  contents  dried  by  the  waste  heat  then 
discharged  into  the  kiln,  which  is  kept  continuously 
working,  the  cement  burned  in  it  being  removed 
from  time  to  time  in  tjuantities  taken  from  the 
bottom." 

The  Dietzsch  kiln  is  a  continuous  one,  the  inven- 
tion of  a  German  manufacturer,  and  is  extensively 
used  on  the  Continent.  It  consists  of  thi-ee  chambers. 
From  the  lower  or  cooling  chamber  the  clinker  is 
di-awn.  Above  this  is  the  calcining  chamber,  and 
above  this  again,  but  not  directly  over  it,  the 
"  pre-heating  "  chamber,  through  which  the  products 
of  combustion  pass.  Into  this  chamber  the  di-y 
slun-y  is  charged,  and  becomes  heated.  A  horizontal 
channel  connects  the  pre-heating  with  the  calcining 
chamber.  The  heated  slurry  falls  into  tliis  channel, 
from  which  it  is  fed  with  shovels,  into  the  calcining 
chamber,  tlu-ongh  suitable  openings,  with  small  coal 
as  fuel.  A  very  large  output  is  claimed  for  this  kiln, 
together  with  a  great  saving  of  fuel,  but  the  slun-y 
must  be  first  dried  on  flats.  The  HoHmann,  or  ring 
kiln,  I  shall  refer  to  when  speaking  of  the  dry 
process,  for  which  it  is  best  adapted. 

We  have  hitherto  been  dealing  with  materials 
wliich  admit  of  reduction  and  intimate  mixture  l)y 
tritjiration  with  water.  Other  materials,  quite  as 
suitable,  but  which  cannot  be  so  treated,  occur  in 
nature,  prominent  among  which  are  the  limestones 
and  clays  of  the  lias  formation.  As  far  back  as  1848 
Gen.  Pasley  refers  to  artiflcial  cement  made  from 
a  mixtiu-e  of  blue  Has  lime  and  clay  by  Mr.  Richard 
Greaves,  of  Wanrick,  but  it  was  many  years  later, 
probably  about  1864,  before  Portland  cement  from 
lias  materials  coidd  hold  its  own  with  that  made  in 
the  London  district  from  chalk  and  mud  The 
method  at  first  adopted  for  its  mannfacture  was  -what 
is  known  as  the  double  kiln  process.  The  stone  was 
tii-st  converted  into  Ume,  and  was  then  ground  with 
■water  and  the  required  quantity  of  clay,  the  resulting 
mixture  being  dried  and  bumt^  in  the'  usual  manner 
This  has  been  superseded  by  the  dry  process,  which 
consists  in  reducing  the  roughly-mingled  mixture  of 
raw  materials  in  tlie  correct  proportions,  and,  in  a 
dry  condition,  to  an  extremely  fine  state  of  division 
an<l  intimate  mixtru-e  by  suitalde  machinery.  Lime- 
stones will,  as  u  nile,  admit  of  this  treatment  \vithout 
preliminary  drying ;  the  clay  must  be  first  dried. 

The  resiilting  fine  powder  or  dust,  as  it  is  termed, 
has  now  to  be  got  into  suitable  condition  for  the 
kiln.  This  may  be  efTected  by  either  of  three 
methods.  By  the  first  the  dust  is  jjugged  with  just 
sufticient  water  to  make  a  still'  mud,  which  is  dried 
on    heated    floors  or  in   cljambcrs,    as   in   the   wet 


l)roce8S,  and  is  finally  broken  into  rough  lumps  and 

loaded    into    the   kilns.      This   method   gives   very 

unsatisfactoi-y    results.      The    di'ied    mud    is    very 

friable,  depending  for  its  tenacity  upon  the  added 

clay — often  ouly  a  very  small  (piantity — which  binds 

the  finely-divided  nnn-pla.stic  limestone.     The  result 

is  that  much  dust  is  formed  during  the  loading  of 

the  kilns,  which  interferes  with  the  cb-aught  and  tlio 

projjer  calcination  of  the  material.     By  the  second 

method  the  pugged  dtist  is  delivered  through  dies 

and  wire  cut  off  into  Ijricks,  which  are  dried  and 

biu-nt.      This,    if    carefully   conducted,    gives   good 

I  results,  but  the  bricks  are  very  friable  and  reiiuir(^ 

I  careful    handling,    to    avoid    dust.       By   the   third 

method  sufficient  water  ouly  is  added  to  the  dust  tu 

cause  it  to  adhere  together  when  tightly  squeezed  in 

i  the  liand,  the  quantity  necessary  being  from  8  to 

10  i3cr  cent.     The  damp  dust  is  then  moulded  under 

j  pressure  into  bricks,  which  are  very  dense,  and  will 

stand  much  rotigh  usage  without  crashing  or  break- 

'  iug,  even  in  the  damji  state.     Although  containing 

'  so  small  a  per-centage  of  water,   it  is  necessary  to 

dry    these    bricks    before    biu-ning    them.       When 

designing   some   kilns   for  this  modification  of  the 

di-y  process  a  few  years  ago,  I  an-anged  a  simple 

system  of  ilrying  by  hot  air  in  chambers  connected 

vnth  the  kilns,  which,  as  it  proved  very  successful, 

I  may  be  pardoned  for  briefly  noticing. 

The  ortlinary  cup-shaped  kiln  has  the  to]!  of  its 
'  dome  fitted  with  au  iron  cover,  which,  by  a  lever 
'  aiTangement,  can  Vie  raised  or  lowered  at  will,  and 
at  the  back  of  each  kiln  a  chamlier  is  constracted 
about  14  ft.  square  and  12  ft.  high,  which  is  of 
sufficient  size  to  contain  the  number  of  bricks 
requii-ed  to  chai-ge  a  30-tou  kiln.  Apei-tm-es  in  the 
kiln  communicate  with  the  chamber,  all  the  chamben? 
being  connected  by  a  gathering  flue  with  a  powerful 
shaft.  The  kiln  is  burnt  as  an  open  one,  the  pro- 
ducts of  combustion  j)assing  oft'  through  the  dome. 
While  this  is  proceeding  the  chamber  is  tilled  with 
damp  bricks  stacked  with  air  spaces,  and,  when 
combustion  in  the  kiln  is  at  an  end,  its  cover  is  shut 
down  and  it  is  put  iu  commiuiication  with  the 
chamber,  the  external  ojienings  of  which  arc  closed. 
The  dampers  connecting  this  chamber  with  the 
gathering  flue  and  shaft  are  opened,  the  effect  of 
which  is  to  draw  a  current  of  air  through  the  hot 
clinker.  The  heated  air  then  passes  through  the 
damp  bricks,  which  are  rapidly  and  efl'ectually  dried. 
By  an  improvement  on  this  process,  for  which 
letters  patent  have  been  granted  to  me,  the  bricks 
are  ilried  iu  the  kiln  itself,  chambei-s  being  entirely 
dispensed  \\-ith.  The  domes  of  ordinai-y  open  kilns 
are  provided  ^vith  covere,  as  in  my  chamber  system  ; 
an  iron  flue  of  ample  capacity  is  fixed  along  the  out- 
side of  the  domes,  and  from  this  branch  pipes  fitted 
with  a  simple  valvular  smangement  for  opening  and 
closing  tliem,  commtmicate  with  the  interior  of  each 
dome.  At  the  ground  level  a  main  pipe  is  connected 
with  an  exhausting  fan,  and  from  this  pipe  branches, 
with  suitable  aiTangements  for  opening  and  closing 
them,  lead  to  the  space  beneath  the  bars  of  each 
kiln.  The  loading  and  itawing  lioles  of  each  kiln 
are  also  fitted  with  shutters  of  light  iron  plate.  The 
pressed  bricks  are  taken  from  the  moulding  machine 
direct  to  the  kiln,  and  are  there  loaded  w-ith  alternate 
layers  of  coke  just  as  if  they  had  Ijeen  previously 
dried.  The  ih-j-ing  is  eft'ected  as  follows :  We  will 
suppose  that  one  kiln  of  a  series  is  burning  oft",  and 
that  another  is  loaded  ready  fordi-ying.  When  com- 
bustion in  the  liurning  kiln  is  quite  at  an  end,  the 
covers  of  both  are  closed  and  the  valves  placing  them 
in  connexion  with  tlie  upper  ilue  opened,  tlie  other 
valves    being    closed.      The    pipe    leading    to    the 
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exliiuister  from  the  kiln  coutaining  the  wet  diarge  is 
opened  and  all  tlie  others  closed  ;  the  loailing  and 
drawing  lioles  of  this  kiln  are  also  closed  l\v  the  iron 
shutters.  Tlie  exhauster  is  now  set  working,  anil  a 
current  of  air  drawn  upwards  through  the  hot  clinker 
in  the  burut-off  kiln.  The  heated  air  passes  along 
the  connecting  due  at  top  and  downwards  through 
the  mass  of  wet  material  in  the  other  kiln  to  the 
cxliauster,  wliich  discharges  it  loaded  witli  moisture, 
the  operation  being  continued  until  ilry  air  is 
delivered.  Tliis  process  saves  the  lirst  cost  of 
chambers,  the  bricks  are  only  once  handled  instead 
of  twice  in  passing  from  the  moiikling  machine  to 
the  kiln,  while  the  hot  kiln  is  very  rapidly  cooled 
down. 

Of  the  comparative  merits  of  the  wet  and  dry 
systems  I  do  not  propose  to  enter  into  any  dis- 
cussion. Much  may  be  said  for  and  against  each  ; 
but  while  all  materials  may  be  treated  by  the  <lry 
process,  only  those  which  are  soft  and  easily  reduced 
by  trituration  with  water  admit  of  treatment  in  the 
wet  way,  while  cement  of  equally  good  quality  may 
be  made  by  either. 

I  have  prc^"io\isly  referred  to  the  Hoffmann  kiln, 
which,  although  not  now  used  in  England  for  cement 
burning  is,  under  certain  conilitions,  the  best  kiln  for 
this  purpose.  Its  form  is  that  of  a  circular  low 
waggon  vaulted  passage  divided  into  1-2  or  more 
chambers,  from  the  bottoms  of  which  a  flue  leads  to 
a  central  smoke  chamber  surromnling  a  lofty  shaft. 
The  fuel,  cither  small  coal  or  breeze,  is  fed  tlu'ongh 
apertures  in  the  crown  of  the  vault  into  openings 
arranged  in  the  material  to  be  calcined.  The  calci- 
nation proceeds  onwiu-d  from  chamber  to  chamber, 
the  products  of  combustion  from  those  undergoing 
full  tiring  passing  tlirough  and  heating  the  contents 
of  the  chambers  in  advance  which  contain  raw 
material,  and  are  successively  filed  while  the  supply 
of  air  is  heated  to  a  high  temperature  by  being  passed 
through  the  chambers  in  which  combustion  is  at  an 
end.  The  process  is  thus  a  continuous  one,  the  kiln 
being  constantly  kept  working,  and  this  renders  it 
only  available  where  a  steady  and  fairly  large  output 
can  be  depended  on.  To  ensiu-e  proper  combustion 
it  is  absolutely  necessary  that  the  slurry  of  the  wet 
process  should  be  moiilded  into  bricks  or  other 
regular  forms,  and  the  cost  of  doing  this  at  a  factory 
on  the  Thames  was  foimd  to  exceed  the  value  of  the 
fuel  saved,  which  is  imdoubtetlly  great,  and  the  kiln 
was  abandoned.  In  this  country,  however,  labour  is 
comparatively  dear  and  fuel  cheap,  while  in  Germany 
the  converse  of  this  is  the  case,  and  the  Hoffmnnu 
kiln  is  successfully  used  at  many  factories  there. 
At  one  of  them  a  portion  of  the  slurry  is  ihied  on 
flats  ;  this  is  pugged  with  another  portion  taken  from 
the  backs  and  is  then  moulded  into  bricks.  For  the 
dry  process  this  kiln  leaves  nothing  to  be  desired,  as 
the  bricks  moulded  under  pressui'e  with  a  minimum 
of  water  can  be  at  once  passed  on  to  the  chambers 
without  any  preliminary  drying. 

The  experience  gained  by  the  practical  use  of 
Portland  cement  for  upwards  of  40  years,  and  the 
experiments  and  tests  made  by  many  engineei-s  who 
have  had  the  control  of  work  in  which  it  has  been 
extensively  used,  have  resulted  in  a  good  general 
knowledge  of  its  physical  properties. 

Much  information  on  tins  subject  will  be  found  in 
the  proceeilings  of  the  Institute  of  Civil  Engineers 
in  papers  and  commnnications  by  Messrs.  Scott  and 
Redgrave,  Grant,  Colson,  Mann,  and  others.  A 
paper  on  cement  testing  by  Professor  Unwin  will  be 
found  in  the  Joiinial  of  the  Societi/  of  Chemical 
InJnxtrii  for  April  1886,  in  which  the  scientific  aspect 
of  the  question  is  most  exhaustively  dealt  with.     On 


the  present  occasion  I  shall  confine  my  remarks, 
which  must  be  brief,  to  commercial  cement  testing, 
dealing  only  with  the  tests  made  l>y  the  manufacturer 
to  check  the  quality  of  the  product  of  his  works,  and 
by  the  consumer  to  assure  himself  that  he  is  getting 
wliat  will  fulfil  his  requiiements. 

The  question  then  may  be  asked,  what  constitutes 
a  true  Portland  cement,  and  what  comlitions  should 
it  fulfil  ?  Unfortunately  in  this  country  there  are  no 
standard  rules  by  which  this  question  may  be 
answered,  and  it  is  almost  impossible  to  find  two 
persons  hohling  the  siime  opinions,  or  two  engineers' 
specifications requiringthe  same  conditions.  Generally 
the  conditions  are,  a  given  weight  per  bushel,  a  certain 
degree  of  fineness,  and  a  certain  tensile  strength,  the 
cement  being  ganged  with  water  and  moulded  into 
test  pieces  which  are  submitted  to  temsile  strain  at 
the  expiration  of  a  given  time.  This  all  seems  simple 
enough  ;  but  to  show  the  confusion  that  exists,  I 
will  refer  to  a  communication  made  by  a  cement 
manufacturer  to  the  Institution  of  Civil  Engineers, 
and  published  in  Volume  LXH.  of  their  proceedings. 
After  urging  the  necessity  of  greater  uniformity  in 
tests  for  cement,  he  goes  on  to  say  that  out  of  a 
number  of  specifications  that  had  come  into  his 
hands  in  the  onlinary  course  of  business,  he  selected 
21  at  random.  In  these,  10  diflerent  weights  per 
bushel  were  specified,  13  different  degrees  of  fineness, 
and  13  varieties  of  tensile  test,  21  specifications  with 
36  varieties  of  test. 

Now,  although  it  would  be  scarcely  possible  to 
find  two  mantifacturers  making  an  exactly  similar 
cement,  the  difference  in  some  cases  being  well 
marked,  in  others  so  slight  as  to  be  only  capable  of 
detection  by  an  expert,  it  is  possible  to  define 
certain  conditions  to  which  all  Portland  cement  shall 
conform.  Exhaustive  experiments  and  tests  have 
been  made  with  this  object  in  Germany.  Concerted 
action  has  been  taken  by  the  Associations  of  En- 
gineers, Architects,  and  Cement  Manufacturers,  and 
their  standard  rules,  published  under  the  authority 
of  the  ^linister  of  Public  Works,  have  received 
general  assent,  and  have  done  more  than  anything 
else  to  improve  the  quality  of  cement  in  Germany. 
In  England  there  seems  at  present  to  be  no  possi- 
bility of  any  unanimity  of  opinion. 

The  weight  per  bushel  test  was  one  originally 
adopted  by  the  manufacturer  to  prove  whether  his 
cement  was  lightly  or  heavily  burnt.  Apart  from 
the  question  of  burning,  considerable  variations  in 
this  test  are  caused  by  the  shape  of  the  measure,  the 
method  of  filling,  and  the  fineness  of  the  cement, 
the  more  coarsely  this  is  ground  the  greater  being 
the  weight  of  a  given  volume.  If  adopted,  it  is 
necessary  to  stipulate,  in  addition  to  the  fineness 
of  the  cement,  how  the  measure  shall  be  tUled,  and 
this  should  be  done  as  lightly  as  possible.  A  good 
plan  is  to  allow  the  cement  to  slide  down  a  shoot 
set  at  a  given  angle  and  distance  above  the  measure 
until  it  is  slightly  heaped  up,  and  then  striking  off 
the  excess  with  a  straight-edge.  A  favourite  weight 
to  specify  was  formerly  118  to  120  lbs.  per  bushel. 
Tills  corresponds  to  a  cement  so  coarsely  ground 
as  to  leave  a  residue  of  from  15  to  20  per  cent,  on 
a  sieve  having  2,.">00  meshes  per  sr(uare  inch.  Great 
importance  is  now  attached  to  finely -ground  cement, 
and  where  this  is  demanded  the  weight  per  bushel 
.should  be  reduced.  A  bushel  of  cement  ground 
from  well-burned  clinker  so  finely  as  to  leave  a 
residue  of  from  3  to  5  per  cent,  on  a  2,500  sieve, 
would  weigh  from  110  to  112  IVis.  This  requirement 
has  been  discarded  by  the  German  authorities,  who 
rightly  assume  that  fineness  of  grinding  and  liigh 
tensile  strength  are  the  true  tests.    The  weight  per 
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l)Ushol  <'oiipkHl  with  the  sieve  test  will,  Avithout 
doubt,  detect  lightl.v-burut  cement,  but  this  can 
never  iittaiu  great  strength. 

With  refereuce  to  its  fineness,  Portluud  cement 
niny  bo  considered  to  bo  a  mixtiu-e  of  particles 
ranging  in  size  from  an  impalijable  powder  up  to 
grains  as  largo  as  the  apertures  of  the  sieve  through 
which  it  has  been  passed.  If  jjassed  through  a  sieve 
of  fine  silk  the  portion  remaining  on  the  sieve  has  no 
value  as  a  cement  until  it  has  been  again  ground, 
and  a  portion  of  it  reduced  to  an  imiialpaWe  powder. 
The  more  impalpably  cement  is  ground  the  greater 
is  the  proportion  of  Siiud  that  may  be  mixed  with  it. 
The  only  limit  is  one  of  cost,  and  it  is  foiiud  cheaper 
to  use  a  larger  proportion  of  moderately  line  cement 
with  a  given  quantity  of  sand  than  a  smaller 
quantity  ground  at  an  increased  cost  to  a  greater 
fineness.  An  orilinai-y  commercial  sample  of  English 
Portland  \vill  leave  a  residue  of  from  5  to  10  per  cent. 
on  a  sieve  having  2  500  meshes  per  stiuiue  inch. 
The  German  rules  i-equii-e  a  residue  of  not  more  than 
10  per  cent,  on  one  of  900  meshes  per  square  centi- 
metre (5,806  per  square  inch).  Even  when  tested 
by  a  sieve  of  this  ftneness,  of  two  cements,  the  one 
giving  the  greatest  residue  may,  if  tested  by  a  silk 
of,  say  170  meshes  per  lineal  inch,  give  by  far  the 
largest  quantity  of  impalpable  powder,  and  be, 
consequently,  the  best-ground  cement  of  the  two. 
The  one  may  have  been  carelessly  ground  and  to  a 
great  extent  granulated,  whUe  the  other  has  been 
well  milled.  Even  when  sifting  is  resorted  to  in  a 
manufactory,  the  greatest  care  should  be  exercised 
in  the  grinding. 

The  usiial  test  for  strength  is  that  of  submitting 
briquettes,  movdded  with  the  cement,  to  tensile 
strain  ;  but  while  a  piece  of  metal  may  be  cut  from 
a  bar  imd  at  once  inserte^l  in  the  testing  machine, 
cement  must  undergo  preliminaiy  manipulation,  and 
on  this  the  success  of  the  test  depends.  A  great 
deal  of  skill  and  practice  are  required  to  get  even 
moderately  good  results ;  and  while  the  most  expert 
manipulator  will  fiul  to  get  good  results  from  bad 
cement,  good  cement  may  be  condemned  as  faulty 
by  cai-ele.ss  or  ignorant  treatment.  In  this  country 
tests  are  usually  made  with  piu'e  cement,  the  follow- 
ing being  a  good  mode  of  procediu-e.  The  quantity 
of  water  required  to  gauge  the  sample  under  investi- 
gation must  first  be  determined.  Tliis  wUl  vary  with 
nearly  every  cement,  and  is  influenced  by  the  age, 
fineness  of  grinding,  chemical  composition,  and 
temperature  at  which  it  has  been  burned. 

A  weighed  quimtity  of  cement,  say  1  lb.,  is  placed 
on  the  gauging  slab,  which  should  be  smooth  and  of 
non-porous  material,  the  water  being  contained  in  a 
graduated  glass  filled  to  the  m.ai'k.  Water  is  now 
added  to  the  cement  in  small  quantities  and  it  is  at 
the  same  time  well  worked  and  beaten  with  the 
trowel  until  it  is  brought  into  a  stiff  jjasty  homo- 
geneous mass  with  the  smallest  possible  quantity  of 
water.  It  is  then  spread  on  several  small  squares  of 
glass  and  worked  into  cakes  about  J  inch  thick  and 
2  J  inches  square,  which  are  thinned  down  at  the  edges. 
These  are  set  aside  and  will  serve  to  test  for  soimd- 
ness  and  time  of  setting.  The  quantity  of  water 
requisite  being  arrived  at,  the  briciuettes  may  be  made. 
The  moulds  should  rest  on  metal  plates  or  pieces  of 
smooth  plate-glass,  and  be  slightly  oiled.  Sufficient 
cement  should  be  taken  to  nwke  the  number  of 
briquettes  required,  and  the  proper  quantity  of  water 
as  before  a.scertained  added.  The  whole  operation 
of  gauging  and  tilling  the  moiUds  should  be  per- 
formed as  rapidly  as  possiWe,  as  although  slow- 
setting  cement  may  1)0  worked  longer  than  quick- 
setting,  even  in  the  former  case  the  setting  action 


fommcuc-i'S  sotm  aitcr  the  water  is  added.  If  from 
an  examination  of  the  previously  made  pats  the 
cement  shows  signs  of  setting  quicldy,  it  is  better  to 
add  a  little  more  water  than  the  ascertained  iiuantity, 
and  so  get  thi-ough  the  operation  of  tilling  the  raoidils 
quickly,  or  else  to  render  it  slower  setting  by  expos- 
ing it  to  the  air  for  a  day  or  two  before  mouliling  it. 
The  gauged  cement  shoidd  be  heaped  up  in  the 
moidils,  which  should  be  well  shaken  by  rapping 
them  on  the  bench.  The  siu-faces  shoiUd  then  be 
levelled  off  and  the  moidds  set  aside  until  the 
briquettes  are  sulticieutly  set  to  be  taken  out  and 
immersed  in  water,  where  they  should  remain  until 
the  moment  of  testing.  Briquettes  of  neat  cement 
when  removed  from  water  continue  for  a  time  to 
lose  a  portion  of  their  strength,  which  is  afterwards 
regained  ;  those  made  with  sand  and  cement  with- 
stand a  higher  strain  by  being  kept  in  air  some  time 
before  testing.  If  gauged  with  an  excess  of  water 
the  strength  is  greatly  reduced.  The  German  ndes 
prescribe  a  much  less  quantity  for  neat  tests  of  slow- 
setting  cement  than  we  should  consider  fair  in 
England,  and  they  advise  that  the  mixture  should  be 
made  with  a  pestle  and  mortal'.  Some  experimentei-s 
argue  that  as  cement  is  often  used  in  a  soft  state  as 
mortar  it  should  be  so  tested.  The  fact,  however, 
remains  that  excess  of  water  diminishes  the  strength, 
and  this  has  been  proved  over  and  over  again.  It 
must  at  the  same  time  be  remembered  that  in  practice 
this  excess  is  in  many  cases  absorbed  by  the  bricks 
or  stones  with  which  the  mortar  is  used.  If  it  is 
desired  to  gauge  the  cement  in  a  soft  condition 
Dr.  Michaelis  recommends  that  the  moulds  should 
be  laid  on  porous  slabs  of  plaster  of  Piuis,  which 
absorb  the  excess  of  water.  The  same  end  may  be 
attained  by  placing  several  folds  of  blotting  paper 
on  the  non-poroiis  metal  or  glass  plates.  By  either 
method  very  much  higher  residts  are  obtained  than 
are  possible  by  gauging  w ith  a  minimum  of  water. 

To  return  to  the  pats  on  glass  and  the  time  of 
setting  and  soundness,  the  latter  being  defined  as 
freedom  from  tendency  to  imdergo  change  of  form, 
the  German  rules  define  a  cement  as  set  when  a  cake 
made  as  before  described  resists  a  slight  pressiuo 
with  the  finger  nail.  \o  doubt  when  it  has  reached 
this  condition  it  coidd  not  be  used  practically  without 
being  worked  up  with  the  addition  of  more  water, 
would  only  set  again  after  the  lapse  of  a  long  period 
of  time,  and  would  contract  badly  in  setting,  as  all 
re-gauged  cement  invariably  does.  An  English  autho- 
rity. Ml'.  H.  Faija,  does  not  consider  a  cement  set 
until  the  pats,  when  jilaced  in  water,  will,  when 
examined  24  hoiu-s  later,  show  no  tendency  to  crack 
or  lift  from  the  glass — in  fact,  remain  sound.  This 
is,  I  think,  tlje  correct  view,  but  with  reference  to 
the  test  for  soundness  the  German  rules  specify  that 
the  samples  must  be  allowed  to  thoroughly  harden 
in  air  before  immersion. 

"With  this  explanation  we  can  now  deal  with  oiu- 
pat  samples.  AMien  it  is  judged  that  they  are  set, 
one  shoidd  be  placed  in  water,  the  number  of  minutes 
that  have  elapsed  since  it  was  gauged  being  written 
on  it.  An  hour  later  another  should  be  so  treated, 
and  so  on,  leaving  one  in  air  to  test  the  coloiu-.  They 
are  from  time  to  time  examined,  laihue  will  fii'st 
show  itself  by  hair-like  cracks  round  the  tlun  edges, 
and  the  cement  will  lift  Irom  the  glass.  If  the  first 
shows  signs  of  faihu-e  the  later  ones  may  not,  but  the 
examination  should  be  continued  for  a  lengthened 
period. 

The  number  of  minutes  recorded  on  the  first  one 
immersed  that  remains  sound  is  the  apijroximate 
time  the  cement  treated  requires  to  set.  If  all  the 
samples  fail,  even  after  prolonged  hardening  in  air, 
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the  cement  is  f aiilty,  either  from  careless  manufacture 
or  from  lioiuf^  mrtilo  with  an  excess  of  lime. 

It  is  commouly  assertoil  that  Portland  cement  sets 
equally  well  in  water  anil  air.  This  is  only  true  if  it 
is  allowcil  to  set  as  before  defined  before  immersion, 
when  it  will  continue  to  harden  much  better  in  water 
than  if  left  in  au-.  Tliis  applies  especially  to  slow- 
setting  strong  cements.  Overclayed  quick-setting 
cement  that  can  never  attain  any  great  strength 
will,  however,  often  set  equally  well  in  air  or  water. 

ISoth  the  rate  of  setting  and  the  ultimate  strength 
of  cement  are  influenced  by  jjeculiarities  of  the  raw 
materials  and  the  proiaortious  in  which  they  ai'c 
mixed,  by  the  temperatiue  of  the  atmosphere  and 
that  of  the  water  used  for  gauging,  by  the  age  of  the 
cement,  the  state  of  oxidation  of  some  of  its  con- 
stituents, and  other  causes  ;  but  this  subject  is  a 
wide  one,  and  can  only  be  hinted  at  here. 

Portland  cement,  when  tested  without  admixture 
with  sand,  attains  a  considerable  portion  of  its  ultimate 
strength  in  seven  days,  and  tor  practical  purjjoses  the 
briquettes  are  usually  tested  when  they  have  reached 
this  age,  the  average  of  not  less  than  four  tests  being 
taken  as  the  true  breaking  strain.  It  is  always 
advisable  to  reserve  some  for  testing  at  a  later 
period,  and  these  should  show  a  steailily  increasing 
strength.  The  German  authorities  attach  little 
importance  to  tests  \vith  neat  cement,  and  prescribe 
one  with  thi-ee  parts  of  sand  made  28  days  after 
moulding.  Most  explicit  directions  ai'e  given  for 
making  this  test,  which  has  this  advantage  for  the 
manufacturer,  that  the  liner  he  likes  to  gi-ind  his 
cement  the  better  results  will  it  show  when  tested. 

It  is  much  to  be  desired,  in  the  interests  of  all 
concerned  in  the  mauufactiue  and  use  of  cement, 
that  some  uniform  stamlard  of  quality  and  method  of 
testing  should  bo  adopted  in  this  country. 


Slountal  anti  ^3arfnt=-=  Xitrratmr. 


I.-aENEEAL  PLANT,  APPAEATUS,  AND 
MACHINERY. 

A  Mineral  Mill.  Kad  Zulkoivsky.  Ber.  20,  2G64— 2669. 
Fou  grinding  minerals  the  author  recommends  the  use  of 
a  mill  similar  in  construction  to  those  employed  in  porcclaiu 
and  stoneware  manufactories. 

A  is  a  foundation,  fastened  by  the  clamps  /,  I.  B  is  a 
brass  plate  which  can  be  pushed  in  and  out ;  it  is  held  in 
position  by  two  screws. 

C  is  a  cup-shaped  agate  socket  fastened  on  to  the  brass 
plate  B.  D  is  a  revolving  agate  plate,  10  cm.  in  diameter, 
in  which  there  are  two  depressions  for  the  somewhat  loosely- 
fitting  driving-rod ;  a  sector-shaped  jiiece  is  cut  out  and  the 
substance  is  inserted  into  this  aperture  ;  the  right-hand  ed"e 
of  the  plate  is  sharply  rounded  underneath.  F  is  the  axle 
in  connexion  with  tlie  driving-rod,  it  is  supported  by  the 


•  .\ny  of  these  specifications  may  be  obtained  by  post,  b» 
remitting  the  cost  price,  plus  postage,  to  Mr.  H.  Reader  Lack, 
Coinptioller  of  the  Patent  Otlice.  Southampton  Buildings,  Chan"cr.v 
Lane,  London,  W.C.  The  amount  of  postage  may  be  calculated  a*; 
follows : — 

If  the  price  does  not  exceed  S</ id. 

Above  Sd.,  and  not  exceeding  Is.  ad Id. 

„      Is.ed.,     „  „         2«.W \\d. 

„      is.  id.,      „  „         as.  id id. 


I'rumework  E,  and  provided  with  a  lubricating  cup ;  </  are 
four  moveable  plates  for  regulating  the  pressure  ;  /i  is  a 
grooved  wooden  driving-wheel ;  «i  is  a  screw  in  connexion 
with  a  hand-wheel,  by  turning  which  the  a.xle  is  put  in  or 
out  of  connexion  with  the  revolving  plate.  The  machine 
may  be  used  either  as  a  dry  or  a  wet  mill ;  its  weight  is 
'I'l  kilos.,  and  its  height  52  cm. ;  it  is  driven  by  a  water- 
motor  similar  to  those  employed  for  sewing  machines,  &c., 
2 — 3  atmospheres  pressure  being  sutEcient.    Braunite  (10  g). 


placed  in  the  mill  for  one  hour,  was  so  finely  divided  that 
it  dissolved  at  once  and  completely  in  oxalic  and  sulphuric 
acid  ;  the  same  quantity  of  chrome-iron  ore,  after  au  hour's 
grinding,  left  no  residue  when  treated  by  any  of  the  ordinary 
fusion  methods. — F.  S.  K. 


Improvements  in  Apparalu.ifor  the  Separation  of  Solutions 
of  Metallie  Salts  from  Pulverised  Material  mixed  there- 
with. C.  T.  .1.  Vautin,  London.  Eng.  Pat.  15,.')75, 
November  14,  1887.     Bd. 

Fii.TK.VTio.\  is  assisted  by  a  suction  pump,  which  shoulil  by 
preference  be  lined  w  ith  an  alloy  of  lead  and  antimony  when 
chlorides  or  bromides  are  tmder  treatment.  In  order  to 
prevent  the  choking  of  the  filtering  medium  by  deposited 
matter,  communication  is  made  by  a  comparalivclv  narrow 
channel  between  the  two  sides  of  the  pump  valves;  so  that, 
after  drawing  a  charge  of  liquid  into  the  cyhuder,  the  return 
stroke  forces  back  a  small  jiortion  of  the  same  through  the 
side  channel  and  upward  through  the  filter,  which  thus 
becomes  slightly  agitated.  The  main  portion  of  the  hquid 
is  passed  as  usual  to  the  exhaust. — W.  G.  M. 
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,1  Priicess  Jhr  deiicratliig  Carbonic  Acid  Gas  niiil  Appa- 
riilKf  cn'iiiicclcil  Ihcicirilh.  J.  Miijinall,  Jluucliester. 
Kiig.  Tat.  IH3J,  Ftliniaiy  5,  1887.  »d. 
The  carbonate  from  wliich  the  carbonic  acid  is  to  be  pre- 
pared is  ground  up  with  water  and  allowed  to  run  into  a 
gas  peiuiatcir,  wliile  tlie  ncid  used  for  decomposing  the 
carbonate  is  periodically  supplied  to  the  generator  by  means 
of  a  jiartial  vae\i"ui  and  Inipped  pipes.  The  amount  of  acid 
broui;lil  into  contact  with  the  carbonate  should  be  just 
slightly  more  than  is  re(iuired  for  neutralising  the  latter. 
Ill  order  to  regulate  this  automatically  tlic  waste  liiiuor  runs 
off  ill  a  continuous  stream  from  the  gas  generator,  and 
whenever  it  contains  too  much  free  acid,  an  electromagnet 
conies  into  play  and  shuts  off  the  further  supply  of  acid, 
until  a  nearly  neutial  reaction  is  restored  in  the  waste 
lii|Uor.— S.  II.  

Improrcmciils  in  Bicailiunalc  (■niniiins.     W.    13.   Cogswell, 

Syracuse,     U.S.A.       Eng.     I'at.     1H73.       February    8, 

I8S7.     Sii. 

This   invention    relates  to    the    construction  of  a  column 

used  iu  the   manufacture  of  bicarbonates.     Its  abject  is  to 


partially  cool  the  liquid  contents  of  the  column.  It  consists 
in  the  use  of  internal,  or  partly  internal  and  jiartly  external 
cooling  pipes,  with  the  e.\terior  internal  surface  of  which 
the  hot  liquid  eonies  into  contact.  Tin'  column  is  tubular 
in  form  and  provided  with  flanges,  which  are  secured  to 
the  preceding  and  tollowing  sections,  as  the  column  is  built 
up  of  successive  super-imposed  sections  (Fig.  1).  1{  arc 
rectangular  nozzles  opening  oatwaids  and  into  the  interior 
of  the  section.  These  nozzles  are  located  opposite  to  each 
other  and  in  the  same  horizontal  plane.  C  are  the  Hue- 
sheets  which  receive  tlie  Hue-pipes  I).  K  and  E'  are  the 
covers  pro\  idcd  with  partition  walls  b  b  upon  E  and  rf  upon 
E',  which  walls  statu!  at  right  angles  to  the  inner  faces  of 
the  covers,  and  when  i)]uccd  in  position  form  the  chambers 
1,  2,  3,  •),  and  .'>  (  Fig.  2).  F  and  F'  are  the  couplings  for 
the  water  pipes.  The  water  enters  the  chamber  1,  i>asses 
thence  transversely  through  the  flues  into  4,  thence  into  2, 
thence  across  into  5,  and  lastly  into  3,  whence  it  passes  out 
through  F'.  Fig.  3  shows  a  column  in  which  .several  sections 
are  coupled  together,  all  taking  the  water  from  a  single 
stand-pipe  m. — S.Il. 
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II.-FUEL.  GAS.  AND  LIGHT. 

Servian  Coal.     S.  M.  Losanitscti.     l!ir.  20, -"'fi-STlS- 
CoAi.  is  verv  widely  distributed   in   Servi.i,  and   occurs   in 
Inrpe  quantil'ies  in  many  localities,  but  at  the  present   time 
only  a  few  mines   are   constantly  at  'vork.     Tlic  strata  vary 
in   a"e  from   that   of    the   carboniferous   to    that   of    the 


tertiary  formations.  The  author  has  examined  all  speci- 
mens 'of  importance,  and  his  results  are  given  in  the 
followiuK  table.  The  percentage  of  volatile  matter  anrl 
coke  was  estimated  by  igniting  the  sample  in  a  covered 
crucible,  corrections  be'in?  madi!  for  the  hygroscopic  water 
and  ash  it  contained  ;  the  calorimetric  results  were  obtained 
hv  ciilculation. 


Source. 


100  Farts  of  Coal  contain 


O(andN).        BjO. 


Ash. 


Volatile 
C?onsti- 
tucnts. 


Coke.      '    Calorics, 


1. Gu.iPiUTE. 


Stol. 


92-50 


0-46 


2.— COAI.  FKOM   CaUBOSIFEROUS  FORMATIOX 


Mustapie  MiJljenovac 

Osipaonica 

Kladuroro 


3.— Coal  fkom  Jcrassic  Formatiox. 


Prljita  

Dobra 

Boljetin 

Mitenovac  douji  . 

Krivi  vir 

Ursa-Palanka  ... 


80-42 
77-58 
61-93 
&|-5t 
69-91 
SOU 


3-81 
4-41 
404 
S-40 
3-67 
4-30 


4-06 
12-28 

7-89 
11-04 

8-38 

9-88 


1-18 
3-03 
2-49 
1-80 
1-32 
2-84 


4-53 
2-68 
23-63 
19-20 
16-72 
2-64 


10-9* 
30-90 
15-22 
17-23 
23-93 
27-01 


83-35 
63-37 
68-64 
61-77 
5803 
66-91 


4. — Coal  from  Chalk  Formatiox. 


Senjc . . . 
Sisevac  . 
Sikole.. 


Zidilje  .... 
Jelovac  .. 
Mrtvica  ... 
Leskovac  ■ 

I  JelaSnica . 

I 

I  Subotmci 

Cidevac  .. 

Vina' 

Orasact... 


5S-12 
59-48 
5S-S5 
55-53 
51-75 
63-42 
57-06 
51-53 
53-46 
53-89 
64-56 
E6-3S 


3-78 
3-90 
3-62 
3-. '59 
3-47 
4-00 
3-63 
3-85 
4-50 
3-SO 
4-18 
350 


2U-7S 
21-30 
21-57 
22-19 
21-39 
18-55 
21-76 
17-46 
20-77 
19-74 
2-16 
12-94 


13-33 
12-30 
14-16 
14-40 
13-08 

6-10 
14-22 
18-62 
14-39 
13-23 

1-27 
12-85 


4-03 
3-02 
1-80 
4-29 
10-31 
7-33 
3-33 
8-54 
5-68 
9-32 
17-98 
11-09 


33-73 
39-18 
37-02 
37-12 
$7-78 
35-97 
33-83 
38-46 
29-4:J 
32-34 


48-31 
42-12 
.•)9-59 
49-45 
36-67 
36-87 
4605 
33-97 
51-32 
43-72 


Contains  10-05  per  cent,  sulphur.  t  Contains  3-24  per  cent,  sulphur. 

5.-- Coal  from  Tertiary  Formatios. 


Kostolac. 


Belareka 

Vojnik 

Miliva 

Misaia 

OraJac 

Olro<:-ka  reka 

Poljanaika  Planina . 

Kavnaja 

Sibnica 

Cclije 


53-5D 
43-43 
49-91 
M-32 
59-44 
61-95 
52-51 
51-14 
50-22 
55-69 
47-50 
4533 


3-37 
3-10 
3-27 
3-60 
4-14 
3-93 
3-35 
4-21 
3-72 
3-50 
3-54 
3-42 


20  11 
19  in 
23-11 
21-93 
24-73 
20-85 
20-82 
23-62 
19-37 
21-58 
28-21 
23-83 


Ties 

5995 
5813 
6493 
7324 


4910 
4987 
4885 
4554 
4237 
5771 
4715 
4533 
4932 
46-21 
6517 
5053 


17-08 

5-83 

34-98 

42-76 

4*12 

24-93 

8-71 

39-61 

27-65 

3497 

16-01 

7-70 

40-23 

3603 

3937 

12-74 

801 

37-81 

41-41 

4183 

10-33 

1-36 

40-70 

47-61 

5138 

9-77 

3-50 

-■ 

.. 

5:151 

14-16 

9-16 

3:1-97 

46-68 

4-2o» 

15-20 

5-74 

51-91 

41 -ne 

4;B9 

17-40 

9-29 

39-90 

33-41 

4300 

14-38 

4-85 

33-37 

45-20 

4713 

15-07 

5-68 

41-12 

38-08 

3592 

18-30 

9-12 

40-30 

3S-23 

3370 
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Source. 


100  Pnrts  of  Coal  contain 


O  (and  N) 


H,0. 


Ash. 


Volntilo 
Consti- 
tuents. 


Coky. 


Calorics. 


C. — Pahaffin  SnAi.E. 


Subotinci |       iTiS 

Mijoniea 17'0!l 

Onku: 39-26 

Boviin ,       31-81 


0-80 

12-13 

2-33 

12-00 

5-2t 

10-94 

•f77 

8-82 

3-90 
1-70 
2-20 
0-03 


20-9-1 
00-23 
42-.'Wi 
50 -S7 


49-30 
29-01 


16-80 
2-48 


5SU 


Faniffin  shale  from  Subotinci  {^ve,  on  dry  distillation  : — 
Tiir,  24  piT  cent.;  HJ),  8  per  cent.;  ash,  29-25  per  cent.; 
carlion  (in  the  ash),  17-28  per  cent. ;  pis,  11-47  per  cent, 
roorcr  specimens  gave  from  7-31-5  per  cent,  of  tar. — 

y.  S.  K. 


Chi    Lnwps   for   Kerosene    Oil.      M.    Alibcgow   and   W. 
Dol'iuin.     Dingl.  Toljt.  Jourii.  266,  2-23. 

Tni;i!i:  being  no  works  for  the  manufacture  of  lamps  in 
Uussia,  the  latter  must  lie  obtained  from  abroad,  where 
they  arc  chiefly  adapted  for  the  burning  of  American 
petroleum.  The  authors  wished  to  examine  wliether  these 
lamps  are  also  suitable  for  Caucasian  petroleum,  the  speci- 
mens used  being  Nobel's  kerosene,  of  0-822  specific  gravity, 
and  a  flashing  point  at  29"  C,  and  Ragosin's  pyronaphtba  of 
0-858  specific  gravity.  Their  results  were  as  follow: — 
Kerosene  burns  better  in  al!  the  lamps  than  pyronaphtba. 
A  lamp  may  be  considered  suitable  for  Caucasian  petroleum 
if  it  consumes  no  more  thau  four  grnis.  of  kerosene  per 
hour  per  caudle-unit.  A  14  and  10  mm.  burner  ought  to 
give  a  light  equal  to  10  and  8  candle-units  respectively. 
Fifteen  lamps  ont  of  27  of  ditfereut  cinstruetion  fulfilled 
these  conditions.  The  same  number  proved  to  be  suitable 
for  burning  pyronaphtba,  and  at  a  consumption  of  4-5 
grms.  of  oil  per  hour  per  candle-unit,  a  14  and  10  mm. 
burner  yielded  a  light  of  9  and  6  candle-units  respectively. 
Although  a  number  of  lamps  seemed  suitable  on  the  point 
of  illumination,  they  were  altogether  bad  as  regards  security 
from  explosion.  In  every  case  the  reservoir  became  too 
warm  after  a  few  hours'  burning.  The  opinion  sonjctinies 
belli  that  the  more  volatile  constituents  of  the  kerosene 
were  first  attracted  by  the  wick  and  burned,  while  the  heavy 
oils  remained  behind  in  the  reservoir,  is  erroneous,  as  the 
specific  gravity  of  the  kerosene  rcmaineil  unaltered  through- 
out the  whole  time  the  lamp  was  burning.— S.  II. 


Comparison  between  Water  Gas,  Illuminating  Gas,  and 
Generator  Gas.  F.  Fischer.  Zeits.  Chem.  Ind.  1887, 
147. 

The  author  considers  in  detail  the  present  position  of  the 
gas  question.  He  is  of  opinion  that  foundries  and  chemical 
works  having  cheap  coke  smalls  at  their  dispo.sal  are  likely 
to  make  use  of  water  gas,  and  that  this  is  applicable  to 
Sicmen-Martin's  furnaces,  to  welding  furnaces,  to  sugar 
manufactories  for  burning  limestone,  to  the  manufacture  of 
glass,  of  fireproof  stones,  and  to  the  decomposition  of  such 
substances  as  magnesium  chloride,  where  the  high  tempera- 
ture and  steam  would  be  of  special  advantage  ;  further, 
that  it  also  has  a  future  for  laboratory  use  on  account  of 
its  high  temperature  and  freedom  from  smoke.  The  water 
gas  industry  is  likely  to  develop  ns  soon  as  coal  can  be 
applied  directly  for  the  purpose,  and  this  can  be  best 
attained  by  first  distilling  the  coal,  and  thereby  obtaining 
the  valuable  by-pro<lucts,  and  mixing  the  illuminating  gas 
with  the  water  gas  to  be  obtained  from  the  residual  coke. 
A  niucli  lower  temperature  could  then  be  employed  than  is 
used  at  present,  as  the  volume  of  gas  obtained  ceases  to  be 
of  so  much  moment,  and  the  present  complex  methods  of 
gas  manufacture  might  be  replaced  by  a  form  of  continuous 
machinery  whereby  the  coal,  after  partial  decomposition, 
could  be  transferred  direct  to  the  generators.  For  supply- 
ing districts  with  gas  for  lighting,  heating,  and  motive  power, 


illuminating  gas  is  of  little  value,  for  it  only  yields  about 
20  per  cent,  of  the  calorific  power  of  the  coal,  whilst  it 
necessitates  much  manual  labour,  and  only  certain  kinds  of 
coal  can  be  used.  Water  gas  yields  40  per  cent,  of  the 
calorific  power  of  coke  and  anthracite  (generator  gas  42  per 
cent.)  and  45  percent,  of  that  of  the  coal ;  it  is  pleasanter 
as  an  illumlnaut  when  employed  in  Fahnchjelm's  magnesia 
buruer ;  for  beating  purposes  it  is  handier,  and,  in  most 
cases,  cheaper  than  illuminaling  gas.  Since  only  20 — 
30  per  cent,  of  the  available  beat  of  the  fuel  is  obtained  in 
ordinary  stoves,  and  hardly  5—10  per  cent,  in  cooking- 
stoves,  the  cheaper  water  gas,  with  its  freedom  from  smoke 
and  dust,  is  sure  to  be  preferred.  With  regard  to  its  being 
poisonous  on  account  of  the  carbon  monoxide  contained, 
carburetted  water  gas  has  been  in  use  in  150  towns  of  the 
I'liitcd  States  for  two  }ears,  and  no  i>rejudicial  effects  have 
been  observed.  The  author  considers  water  gas  specially 
applicable  for  motii-e  power  on  the  large  scale,  and  capable 
of  replacing  steam  power  to  advantage.  The  generator 
gases  obtained  as  a  by-product  could  be  used  for  beating, 
boilers  supplying  the  motive  power  for  electric  lighting 
purposes. — C.  \.  K. 


Improvements  in  the  Gas  Industn/.     W.  Levbold.     Dingl. 
I'olyt.  Jourc.  267,  31—37,  So— 93. 

On  the  Manufacture  of  Gas  from  Tar. —  W.  I5iicker 
(Jouni.  f.  Gaslielcuvht,  1387,  910)  states  that  he  has 
obtained  50 — GO  cb.m.  of  gas  of  about  30  candle  power, 
and  120 — 125  kilos,  of  good  coke  from  a  mixture  of  lOO 
kilos,  of  tar  mixed  with  a  like  weight  of  coke  ;  a  mixture  of 
loo  kilos,  of  tar  with  100  kilos,  of  slaked  lime  yielded 
100  cb.m.  of  gas  of  equal  value.  His  theory  is  that  in  the 
former  case  the  C  of  the  coke  combines  with  the  H  of  the 
tar,  while  in  the  latter  it  is  the  C  of  the  tar  which  unites 
with  the  H  of  the  calcium  hydrate  ;  and  he  considers  that, 
instead  of  firijig  the  retorts  with  tar  to  make  coal  gas,  the 
latter  should  be  used  to  produce  the  gas  from  the  tar. 
Early  failures  in  obtaining  a  gas  of  high  \alue  from  coke 
are  due  to  the  want  of  incorporation  of  the  tar  with  the 
added  materipl.  Levbold  reasserts  that  good  gas  cannot  be 
made  from  tar,  since  the  luminous  constituents  have  been 
already  remo\  ed  in  the  gas  ;  and  if  liiicker  has  produced 
such  excellent  "gas  fiom  tar,  it  indicates  that  the  gas,  of 
which  the  latter  was  a  by-product,  was  not  of  the  value  it 
should  have  been.  A.  Grebel  (Journ.  rles.  usines  a  Ga:, 
1887,  343)  treated  two  mixtures:  one  of  tar  100  kilos., 
sawdust  100,  and  lime  20;  the  other  of  tar  100  kilos,  and 
coke  dust  250 ;  and  these  yielded  respectively  713  and  21  cb.m. 
of  gas,  of  which  429  litres  of  the  former  and  31  4  litres  of 
the  latter  were  used  per  candle  power  per  bom-  in  a  French 
(Uengel)  iiorin;il  Argand  burner.  In  neither  case  was  the 
rising  main  choked,  and  the  tar  pitch  and  naphthalene 
weighed  less  than  the  yield  from  120  kilos,  of  coal.  But  the 
hmiinosity  w  as  only  25 — 33  per  cent,  of  that  of  a  normal 
coal  gas,  of  which  10-4  1.  should  be  required  per  caudle 
power  per  hour.  Kxperiments  were  made  in  the  same 
direction  ne;ir  Paris,  with  13  30  kilos,  of  tar  mixed,  in  the 
first  case,  with  375  of  Maries  coal,  9  of  sawdust,  and  2-64 
of  lime;  and  in  the  secimd,  with  125  of  M:irlcs  coal, 
250  of  Ferfay  coal,  9(j  of  sawdust,  and  2  01  of  lime. 
The  former  yielded  128  cb.m.  of  gas,  giving,  after  three- 
quarters  of  an  hour,  1-23  carcels,  with  a  flame  130  mm. 
high,  and,   after   three   hours,  0-95   c:ircel,  with    a    flame 
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100  mm.  high.  When  tested  by  .Touanin's  apparatus,  after 
allowiif  for  the  menu  •ra< -procliicing  power  of  the  coal 
(.•)1  cb.ni.  per  IOC  kilos.),  and  of  the  sawdust  (231  per  100), 
the  tar  alone  is  fonnd  to  have  yielded  72-38  cb.m.  per 
100   kilos.      The   second  mixture   yielded   122   ch.m.    of 


ga.s,  ■which,  after  the  necessary  deductions,  is  equivalent  to 
C4-9  cli.m.  per  100  kilos,  of  tar.  The  author  considers 
that  the  gas-producing  power  of  the  sawdust  is  here  under- 
stated, and  therefore  that  that  of  the  tar  is  somewhat 
excessive. 


COMP.VRISON.S  OF  KtTsON-s  Ai.Bo-C.vunoN  Lamp  vxd  ii.k  S.KMENs'-I.iNr.ur.N  Rkof.nkrative  Blrner. 
These  measurements  arc  given  in  the  Journal  of  the  Franklin  Institute. 


Burner. 


fias  used 
per  Hour, 
in  Litres. 


Luminosity 
in  C.P. 


Candle  Power     Direction  of  Measurement, 
per  cb.ni.      I 


1.  AlbOK«rboii  lamp 

Coal  gas  used,  in  the  1«  1.  burner . 


•u 


{': 


2.  Siemens-Lungien  burner,  with  vertical  flames  2. 
Coal  gas  used,  in  the  140 1.  burner 


i:»-.5 
139-8 

1445 
1443 
1335 


3.  Siemens-Lungren  burner,  with  inverted  flame  ■{  4 


-1 

■lf>4 

2 

501 

3 

487 

4 

457 

5 

471 

0 

48G 

Lt 

45-2 

Coal  gas  used,  in  the  140 1.  burner . 


29-7 

411 

17-25 
3&4-C3 
4CS-11 
396-32 

17-71 
124-71 
1.J5-M 
157-02 
197 -IG 
231-78 
2.30-Ot 
223-Sfi 

18-60 


219 

•• 

2.0 1 

.. 

113 

.• 

•252 

Horizontal. 

3-20 

»• 

292 

I* 

125 

•  ■ 

269 

Horizontal. 

309 

« 

3-23 

)» 

4.31 

43°  downwards. 

492 

474 

» 

495 

Vertically  dowT 

133 

> 

The  naphthalene  required  for  the  albo-carbon  burner  was 
4-61  kilos,  per  100  cb.m.  of  gas;  and  the  light  -was  then 
equal  to  300 — 250  per  cent,  of  that  of  the  unenriched  gas. 

On  the  Use  of  Lime  in  the  Manufacture  of  Coal  Gas. — 
Opinions  differ  greatly  as  to  the  efficacy  of  the  Cooper 
process  of  liming  coal,  in  fixing  the  sulphur,  and  in 
increasing  the  yield  of  ammonia.  Spice,  in  a  treatise 
published  in  1884,  has  shown  that  the  effect  may  vary  from 
an  increase  of  100  per  cent,  of  XHj,  down  even  to  a  decrease 
of  7  per  cent.,  by  the  addition  of  lime  to  various  English 
and  American  coals.  And  now  Schilling  has  observed 
similar  differences  among  German  coals  ;  many  Bohemian 
coals  showing  no  improvement,  whilst  Westphalian  samples 
have  yielded  an  increase  of  11  per  cent.,  English  of  31  per 
cent.,' and  Saxon  of  84  per  cent.  Walton  Clark  has  also 
made  a  25  days'  trial  of  limed  English  coal  in  the  gasworks 
of  .Jefferson  City,  using  the  purifying  apparatus  customary 
in  smaller  works.  The  coal  during  the  first  half  of  the 
time  was  crushed  smaller  than  had  been  usual,  and  this  was 


found  to  be  advantageous.  Three  per  cent,  of  lime  was 
first  tried,  but  the  proportion  was  subsequently  reduced  to 
2-7  without  injury,  the  sulphur  in  the  coal  amounting  to 
1-13  per  cent.  Keither  the  yield  of  gas  nor  its  luminosity 
were  in  anv  way  impaired,  but  the  yield  of  NHj  per  1,000 
kilos,  of  coal  was  increased  from  2-36  to  3-30  kilos.,  or  of 
(NHJoSO^  from  9-13  to  12-79  (=  39-8  per  cent,  improve- 
ment).' The  sulphur  in  100  cb.m.  of  gas,  before  and  after 
scrubbing,  had  fallen  from  887  and  656  grm.  to  567  and 
377  grm"  respectively,  and  in  the  finished  gas  from  35  to 
15  grin.,  whilst  the  CO;  in  the  latter  was  reduced  by  22  per 
cenT.  Less  work  was"  thus  required  from  the  purifiers, 
which  were  enabled  to  treat  50  per  cent,  more  gas  than  had 
been  possible  previously.  The  tar  pitch  contained  no  lime. 
The  coke,  however,  showed  numerous  white  .spots  of  0-5  to 
0  -  6  mm.  diam.,  or  in  places  a  whitish  ring  of  about  25  mm. 
diani.  ;  a  greater  quantity  of  slag  was  produced  on  the  fire 
bars  in  burning,  but  this  was  compensated  for  by  the 
increased  facility  in  breaking  it  up. 


Photosieteic  Valui:  of  New  Gas  Burxers. 
These  numbers  are  given  by  Fischer  in  the  Gesundheitsingenieur,  1887,  585. 


Burner. 

Gas  used 

per  Hour,  in 

Litres. 

Luminosity 

in  Xormaf 

Candles. 

Xonual 
Candles 
per  100  1. 

Direction  of 
Measurement. 

'No.  0 

2,000 

400 

20' 

Horizontal. 

,    1 

1,700 

SCO 

18—19 

n 

Siemens'  Regenerative.    German  Pat.  8423  • 

„    2a.... 

1,100 

iXM 

18-5 

•' 

„    2b.... 

80O 

160 

18-5 

L   „    S 

420 

63 

15- 

1* 

O'Neill  Lamp 

660 

90-100 

13-6-15- 

Various. 
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rmiTDMKTinc  Vali-e  of  Nr.w  Gas  Ri-iiXKits— row/. 


BuniiT. 

Gas  used       '    Luminosity 
per  Hour,  in        in  Nonnal 
Litres.              Uuidles. 

Normal 
Candle-s 
tier  100  1. 

Direction  ot 
Heasuremeiit. 

r                     (a... 
ir.-an  or  i  • 

Lb  ... 
Bower  I-amp.    Riiiiiaii  Put .  2i),33fl  . . 

r  ... 

L               a... 

200 
40S 
950 
010 

1 

•trs 

73-7 
199- 
228- 

18-0 
18-1 
21- 
24-8 

26°  and  hori-,iontul. 

26». 
Horizontal. 

Bulzke-\Vestpli!ili:i.  witlioul  rin.<-lor. 
tJeriiian  Put  21.»tiy ' 

nail  

rge  

350 

450 

r    90- 

■j         85- 
I        FA- 
f     130- 
■!       107- 
I        80- 

25-5 

24- 

18* 

29- 

24- 

18- 

Vertically  bonrath. 

45^ 

Horizontal. 

Vertically  beneath. 

45°. 

Horizontal. 

LI.a 

Weiilmni  Lamp.    (.uTinan  Pat.  25,359 ■ 

r  No.  0 

2  . .. 
L    „    3 

105 

f          29.1 

I          302 

312 

20- 
17-8 
I       10-5 

95- 

*;$• 

87- 

1!)- 

17- 

10- 

31-0 

14- 

25-5 

Vertically  beneath. 
30°. 

Horizontal. 
Verlieally  beneath. 
Horizontal. 
Vertically  beneath. 

Smallest  size  Sngg  burner 

4S 

-         S-2 
5-4 

i            5-4 
I.          4-5 

10-73 
11-25 
11-23 
9-3 

Vertically  beneath. 

40°. 

30°. 

Horizontal. 

1 

1 

Obsfrr(ili<iii.i  wil/i  JS'ornuil  i'liiiillts. — K.  Vo:t  has  expcri 
nieutcd  with  the  candles  usually  employed  for  measureraeuts. 
The  luminosity  of  any  given  CMndle  vaVieswith  thethicknes 
of  the  wick.     Further,  it  is  founj  that  althouf.'h  the  error  in 
measurement  varies  with  different  observers  (being  greates 
with    the    inexperienced),    and    also   with    the   degree   of 
luiiiinosity,   yet    it    is   practically   constant    at   any   given 
brightness  with  any  single  observer.     As   the  result  of  a 
series   of  trials,   lie  finds   that  taking  the  Miinieh  stearin 
candles  with  a  normal  height  of  flame  of  .'J2  mm.  as  lou,  the 
value  of  Lierman  paraffin   candles   at   .'JO  nmi.  is   yc,  and  of 
Knglish   spermaceti   candles  at   44-5  is  94-2.     In   a  given 
period  a  variation  in   the  height  of  flame  may  occur  which 
may  amount  to  several  mm.,  but  the  average  departure  from 
the  mean  rarely  exceeds  +  2  mm. 

The  Produclitm  of  Ammonium  I'fwsphalc  from  Gas 
/,i</«()r.— Seme  years  since  it  was  suggested  iu'tho  Chem. 
Zeit.  that  the  working  up  of  the  ammonia  of  gas  liquor  into 
acid  ammonium  pliosphate  might  prove  lucrative.  Kaupp 
now  describes  in  the  Her.,,,  d.  V.rsamml.  </.  Mittdrh. 
(ia.sind.  ,n  Karlsruhe  a  trial  of  such  a  process.  A  coin- 
mercral  phosphoric  acid  (=  JO  per  cent.  V.-O^)  was  allowed 
to  deposit  the  calcium  phosphate  in  suspension;  and, 
having  Iweii  placed  in  a  suitable  vat,  ammonia  was  intro- 
duced through  a  leaden  tube.  Knergetic  action,  with  much 
Irothing,  ensued,  but  soon  subsided,  leaving  a  grevish 
green  limpid  liquiil,  which  gniduallv  thiekeiicd  and'~finally 
solidifitd  to  a  white  fatty  mass,  this  was  dried  in  lead 
|iaus  to  a  non-hygroseopie  grey  wliite  mass,  of  which  08  per 
cent,  was  soluble  in  cold  water:  the  total  N  was  9-6  per 
cent.,  that  as  NII^  8- 7,  total  IMJj  52- 3,  and  soluble  P.,(), 
42-U  i)er  cent.  The  insolubility  of  a  portion  of  the  phos- 
phoric acid  was  due  to  the  H,^e  of  raw  I'.O  .  The  solution 
is  stable  at  a  boiling  temperature,  the  tri- "and  di-ammonium 
orlhophosphates  decomposing   on   heating   into  the  mouo- 


orthophospliate  and  free  ammonia.  When  crushed  this 
salt  should  possess  considerable  value  as  an  addition  to 
manures  of  low  graile. 

Hetitiny  and  Melting  Experliuents  with  Water  Cu.«  _ 
These  are  described  in  the  Oesundheitsiiigenieur  1887  34-) 
During  the  years  1883-84  Wilson  gas  was  employed  at  thJ 
goldand  silver  worksat  Frankfort ;  but,  although  verv suitable 
for  heating  the  boilers,  and  muffles  for  firing  porcJlain,  and 
for  work  generally  not  requiring  verv  high  temperatures  it 
was  not  successful  as  applied  to  melting  the  noble  metals 
owing  to  the  large  amount  of  nitrogen  contained  (analys's-  — 
CO  =18,  II  =  in,  N  ==  C8.  CO.,  =  4  per  cent,  hv  volume). 
Ihe  an-  and  gas  are,  however,  well  under  control,  and  with 
the  latest  improvements  the  gas  is  now  in  use  for  melting 
glass,  and  m  England,  even  steel.  Hut  since  188.5,  at  the 
trankfort  works,  water  gas,  supplied  bv  the  adjacent  g-is- 
works,  has  been  in  use.  The  compasition  is  CO  =  3f. 
"  =  Sj-  ^  =  7.  C'0.,=  4,  1L,0  =  I  per  cent,  by  volume." 
It  IS  found  amply  sufficient  for  the  work  re<iuired  of  it 
melting  gold,  silver,  or  copper  with  facilitv;  and  in  .-v 
Kosslergas  furnace,  it  will  fuse  I'ritisep's  allov"(70  per  cent 
go.d  and  30  per  cent,  platinum),  the  melting  jioint  of  which  is 
estimated  at  I2.-,.V.  Fxperiiuents  as  to  the  comparative 
cost  of  the  gas  showe.l  that  to  i-aise  a  given  volume  of  water 
contained  in  a  copper  vessel,  from  1.5"— 100",  the  volumes 
of  water  gas,  of  the  luniindus  gas  of  the  local  company  and 
o:  the  coal  gas  of  the  Knglish  Imperial  Continental  lias 
As.sociation,  reqmred  were  10:4:5  cb.m.  respectively  the 
respective  costs  being  10  :  20  :  14  marks.  So  also  two 
kinds  of  enamel  flux  melted  in  a  I'errot  g.as  furnace  required 
an  expenditure  of  4-«  iind  n-5  m.  for  water  gas  or  I')-G 
and  26-8  f„r  Frankfort  lighting  gas.  Similar  quantities 
of  copper  and  silver,  fiise.l  in  the  s:iine  furnace,  g:,ve  an 
outlay  ol  4-3  and  57  m.  for  the  water  gas,  against  10- 7 
and  21-7  m.  for  the  illuiiiinatiiig  gas. 
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New  Pattern  of  ClamontTs  IticaHdeacent  JSufTier.— fhe 

!iccompanvi:is  block  sufficiently  indicates  the  improvement, 
■riie  un^^i-iitlv  air  l.cat.r  is  dispensed  with,  all    the  air  bc-.np 


now  warmed  by  passing  downward  between  the  two  glass 
shades  and  the  brass  fittings  beneath  the  bamer.  A 
magnesia  cone  is  used  and  the  gas  is  lighted  from  above. 
A  statement  of  the  gas  consumption  and  luminosity  is 
appended. 


No. 


Gas 

used  per  Hour, 

in  Litres. 

Luminosity. 

1 
Carcels.         j        Candles. 

ISi 

2- 

190 

190 

3-S6 

S7-9 

SCO 

5-5 

M- 

600 

9- 

88* 

1.200 

IS- 

17(5-7 

apparatus  may  be  used,  but  preference  is  given  to  those 
wherein  deflectors  or  impact  surfaces  are  employed.  By 
conducting  the  gas  generatiou  under  reduced  pressure,  it  is 
claimed  that  the  gas  can  lie  made  and  fixeil  at  a  much 
lower  temperature  than  under  ordinary  circumstances,  and 
the  formation  of  obstructive  deposit  is  prevented.  The  use 
of  an  exhauster  also  makes  it  easier  to  admit  another  gas 
for  purposes  of  dilution  or  otherwise,  and  a  governor,  con- 
sisting of  a  gas  pressure  holder  suitably  connected,  alluwa 
the  operation  to  be  carried  on  with  the  utmost  regularity 
and  uniformity. — A.  K.  D. 


The  No.  2  burner  is  chiefly  used,  and  requires  50  litres 
per  carcel. — W.  G.  M. 

An  Improved  Means  for  Straining  Gas  Tar  tu  be  used  as 
Fuel  in  G3S  and  other  Works.  A.  Thomas,  West 
Cowes.  Eng.  Pat.  16,048,  December  8,  188G.  6rf. 
A  JiETAL  dish  similar  in  form  and  size  to  an  ordinary  tea 
saucer,  has  its  top  covered  with  wire  gauze,  while  in  the 
bottom  is  a  hole  screwed  to  take  ^-in.  bore  pipe.  The 
strainer  is  placed  in  the  tar  supply  tank,  and  is  connected 
with  the  delivery  pipe  (which  passes  through  the  side  of  the 
tank)  by  a  swivel,  so  that  it  can  be  raised  at  will  to 
facilitate  cleaning.  Another  form  of  the  apparatus  consists 
of  two  of  these  dishes  placed  face  to  face,  holding  the  wire 
gauze  between  them.  In  this  case  the  strainer  can  be 
placed  at  auy  convenient  point  of  the  supply  pipe.— 

A.  R.  D. 


III.-DESTKTJCTIYE  DISTILLATION.  TAB 
PRODUCTS.  Etc. 

A  Di-Terebene.  A.  Renard  and  Berthelot.  Compt, 
Rend.  105,  SG5. 
The  resinous  oils  obtained  by  the  distillation  of  collopho- 
nium  consist  almost  entirely  of  a  hydrocarbon  C^^W:,,.  which 
may  be  isolated  by  washing  with  caustic  soda  (to  remove 
resinous  products)  and  water,  and  then  fractionating.  It  is 
a  colourless  oil  boiling  at  .343'— 346  and  having  a  sp.  gr.  of 
0-9688  at  18'.  Its  specific  rotatory  power  is  +.59"  for  a 
10  cm.  layer  of  liquid.  It  resembles  the  terpenes  iu  its 
propertied  and  is  probably  di-terebene  H,iC,„—C,„H,i.  A 
thin  layer  exposed  to  the  air  for  some  time  absorbs  oxygen 
and  forms  a  sticky  varnish.  It  is  oxidised  almost  completely 
to  carbon  monoxide  and  carbon  dioxide  by  a  hot  acetic  acid 
solution  of  chromic  acid.  With  potassium  permanganate, 
carbon  dioxide  and  formic,  acetic  and  propionic  acids  result. 
Treated  with  fuming  nitric  acid  in  the  cold,  a  tri-nitro- 
derivative  C,oH^-7(^''Ji:^3  '*  formed  ;  this  is  a  yellow  powder 
soluble  in  alcohol  and  ether.  A  liquid  hydrochloride 
(C^uHjo^HCl  is  obtained  by  treating  the  hydrocarbon  Avitli 
hydrochloric  acid  gas ;  bromine  acts  violently  on  di-terebene. 
and  at  — 10°  in  carbon  bisulphide  solution  yields  a  di- 
substitution  product,  which  is  decomposed  on  evaporating 
off  the  carbon  bisulphide,  with  liberation  of  hydrobromic 
acid.  Direct  treatment  with  bromine  yields  a  hexahroniioe 
derivative,  C-oH^^Brg,  a  dark  brown  solid  melting  below  100' 
and  soluble  in  alcohol  and  ether.  Treated  with  ordinary 
sulphuric  acid  a  mono- sulphonic  acid  is  got,  C.j,iH3SO»OH, 
a  brown-black  mass,  ^soluble  in  water,  alcohol,  ether,  &c. 
Its  solution  is  fluorescent,  appearing  brown  by  direct,  green 
bv  reflected  light.  The  acid  decomposes  the  carbonates  of 
the  alkalis  and  of  the  alkaline  e.arths. — C.  A.  K. 


Improvements    in    the    Method    of    and    Apparatus    for 

Manufacturing   Gas  from  Fluid  Hydrocarbons.     A.  G. 

Meeze,  Redhill.    Eng.  Pat.  1479,  January  31, 1887.    8<f. 

TuFSE  improvements  consist  mainly  in  raaintaiuinga  partial 

Tacuum    in   the   retorts.     Any    convenient    gas  generating 


The  Decomposition  of  S aphtha  by  Heat.  K.  Lissenko 
and  Rosenbladt.  Berg.  Joum.  Russ.  1887.  349. 
XApnxnA  residues,  on  distillation  in  a  hard  glass  flask 
provided  with  a  dephlegmator  con*^isting  of  a  tube  to  which 
four  exit  tubes  were  attached  at  differcLt  heights,  give  the 
best  yield  of  lower  boiling  products  between  434'  and  457'. 
(Zinc  m.p.  400',  silver  bromide  m.p.  434'  silver  chloride 
m.p.  457',  and  lead  chloride  m.p.  501',  were  used  to  indicate 
the  temperature.)  64  per  cent,  of  a  distillate  of  sp.  gr.  0805, 
and  which  yielded  on  fractionating  50  per  cent,  below  2-25  , 
and  80  per  cent,  below  305'  was  obtained  from  naphtha 
residues  at  the  above  temperature.  This  distillate,  after 
washing  with  sulphuric  acid  and  alkali  and  fractionation, 
forms  an  excellent  illuminating  oil  which  does  not  become 
vellow  on  exposure  to  the  air.  The  naphtha  residues  also 
give  30  per  cent,  of  a  distillate  of  sp.  gr.  0S60,  from  which 
solid  hydrocarbons  separate  on  cooling,  and  4  per  cent,  of  a 
carbonaceous  residue. — C.  A.  K. 


Decomposition  of  Pilroleum  by    Healing.      K.  Lissenko. 

J.  f.  Berg.  u.  Huttenw.  1887,  349. 
PETROt-Ei-M-XApnTiiA  On  distilling  is  not  only  decomposed 
into   constituents  of  different   boiling  points,  but  the  high 
boiling  oils  are  split  up  into  tho.^  of  a  lower  boiling  point. 
The  longer  the  naphtha  is  exposed  to  heat,  the  larger  is 
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the  yield  of  low  bo!liD<;  oils.  The  yield  of  korosene  from 
Caucasian  potrolciim  may  be  increased  from  30  per  cent, 
fo  CO  per  cent,  by  simply  altering?  the  tcnipiratnre  and 
duration  of  the  opiTation  of  distillinpr.  Alexeicw  took  out 
a  patent,  Avhich  depends  upon  this  principle  by  earr\  ing  on 
the  <listillation  in  an  atmospheio  of  hydrocarbons.  As 
regards  the  lemiHi;iture  of  tlie  deeomi]osilion,  it  is  very 
likely  that  dift'ennt  oils  require  a  different  temperature  to 
give  the  most  favourable  result.  PiMroleum  residues  seem 
to  yield  inost  kerosene  when  distilled  at  a  temperature  of 
■)3I°  to  501"  C.  Sixty-four  per  cent,  of  the  distillate  stood 
at  0-8(15,  ani  '30  per  cent,  at  0-8C0.  Nobel  fouud  for  the 
petroleum  resiilues  the  most  favourable  temperature  of 
distillation  to  be  400°  ('.  The  distillate  which  stood  at 
0-805  yielded,  after  purificaticui  with  sulpliurie  acid  and 
sodium  hydrate  and  n  second  distillation,  an  excellent 
colourless  oil,  which  did  not  turn  yellow,  even  after  long 
standing.  liut  the  greater  yii'ld  of  kerosene  from  Mai)htha 
does  not  seem  to  be  economical,  since,  under  the  conditions 
of  a  long-continued  heating,  a  still  could  only  do  one- 
twentieth  of  the  work  it  would  perform  under  ordinary 
circumstances. — S.  H. 


On  lielcnc.  E.  v.  Boyen.  Cheni.  Zeit.  H  1297. 
Rktene,  C,sH,s,  was  described  by  Bamberger  and  Hooker 
as  methyl-propylplienauthrcne.  It  occurs  in  high  boiling 
tar-oils,  derived  from  resinous  pine-wood,  and  forms  a 
faintly  yellow,  glittering,  crystalline  powder,  which  melts 
to  n  yellow  oil.  It  can  be  melted  together  with  different 
oils,  fats,  and  hydrocarbons,  and  raises  or  lowers  their 
melting  point  accordingly.  Jt  can  also  be  obtained  by 
distilling  resin  oil  with  sulphur.  The  fossil  rcsiu  of  the 
conifente,  as  found  in  Switzerland,  Bavaria,  and  Denmark, 
contains  rctene  as  its  principal  constituent.  It  appears, 
indeed,  very  probable  that  the  hydrocarbon  is  in  every 
case  derived  from  the  coniferac. — S.  H. 


Improvfmt  nh  in  J'rnduclinii  or  liecoven/  of  Cijanoyeii 
Compounds  from  Coat  Gas  and  other  Gases.  0.  Knub- 
lauch,  Cologne,  Germany.  Eng.  I'at.  15,164,  Xovcm- 
ber  7,  1887.     Cd. 

Gas-mixtuhes  containing  cyanogen,  such  as  the  crude  illumi- 
nating gas  from  coal,  are  passed  through  a  iifiuid  containing 
an  alkali  or  an  al';aline  earth  and  iron  in  the  form  o't' 
oxides  or  hydr.ates.  The  cyanogen  always  finds  in  the 
liquid  the  requisite  pro|iorti(ms  of  iion  and  alkali  to  form 
a  ferrocyanogen  salt,  which  dissolve.-  in  the  liquor.  When 
the  liquid  becomes  very  rich  in  fcn-ocyanogcn  compounds 
it  is  removed  for  further  treatment.  If  an  excess  of  iron 
over  alkali  is  present,  the  cyanogen  compounds  are 
precipitated.— S.  H. 


Improremnils  in  Methods  of  Producing  (Jnmhiistible  Gases 
from  Liquid  Ili/drocarhons,  and  in  Apparatus  therefor. 
B.  H.  Thwaite,  Liverpool.  Eng.  Put.  16,053,  Decem- 
ber 8,  1886.     2s. 

This    patent    specification,  which   is    provided    with    63 
drawings,  is  not  suited  for  useful  absfiaction.— S.  H. 


Improvements  in  the  Method  and  Means  of  liefining  Crude 
and  lieju.ie  Petroleum  and  tlie  like.  Percy  Haddon, 
London.  Erom  G.  L.  Benton,  Titnsvillc,  U.S.A.  Eu". 
Pat.  1922,  February  7,  1887.     Sd. 

This  invention  consists  in  a  method  of  producing  light 
hydrocarlmns  from  the  refuse  of  petroleum  oils,  tar  oiis, 
and  other  heavy  mineral  oils.  The  ajiparatus  .serving  for 
this  purpose  consists  of  a  long  range  of  pipes  placed  iu  a 
furnace  in  which  they  arc  heated.  The  pipes  communicate 
at  one  end  with  a  fon-e-pump,  and  at  the  other  end  with  a 
vapour  chamber.  Before  the  latter  a  stop-valve  is  applied, 
so  that  it  is  possible  to  maintain  a  very  considerable 
J)rcssurc  iu  the  pipes.  The  oil  is  forced  through  the  pipes, 
where  it  is  heated  under  great  pressure.  It  then  passes  into 
the  vapour  chamber,  which  may  be  exhausted  to  a  certain 
extent,  where   a   rapid  evaporatiiui   of   the   heated   hydro- 


carbons lakes  place.  The  vapours  pass  out  at  the  top 
to  a  condensing  apparatus,  while  the  heavier  liquids,  not 
evaporated,  flow  uiX  at  the  bottom. — S.  II. 


Improvements  in  Apparatus  for  Treatinij  or  Puiifyimj 
J'arri//in  llnr.  N.  .M.  Henderson,  IJroxburn.  Kn.'  P-it 
1291,.lanuary  27,  1887.     llrf.  "         ' 

In  carrying  out  this  invention  an  improved  "  sweating  "  ]iro- 
cess  is  used,  in  which  the  paraffin  in  a  melted  st,ate  is  run 
into  a  series  of  horizontal  tr.ays,  each  i)rovided  with  a 
strainer  of  wire  gauze,  which  is  covered  with  a  wovun  fabric 
or  felt.  Whilst  the  melted  paraffin  is  beieg  run  into  the 
trays,  the  strainers  and  spaces  beneath  are  fiiled  with  water, 
which  iirevents  the  paraffin  from  passing-  through  them. 
After  the  paraffin  has  been  run  into  the  trays  it  is  cooled  to 
solidify  it.  The  water  is  next  run  off  from  beneath  the 
strainers,  and  then  the  par.affin  is  subjected  to  the  sweating 
heat,  which  causes  the  licineficd  impurities  to  drain  through 
the  strainers,  and  pass  ofl'  by  tlie  outlets  beneath  the  strainers. 
Each  charge  of  paraffin  may  be  subjected  to  one  or  more 
sweating  operations  before  "being  removed  from  the  trays, 
the  jiaraffiu  being  re-melted  by  the  application  of  sufficient 
heat  previous  to  each  sweating  operation.  Whilst  the 
paraffin  is  in  n  liquid  state,  the  space  beneath  the  strainers 
is  filled  with  water,  to  prevent  the  paraffin  from  running 
through.  When  the  paraffin  has  been  sufficiently  treated  in 
the  trays,  it  is  melted  and  run  off  through  the  strainers. 
The  trays  arc  arranged  in  vertical  sets  in  a  stove  or  cham- 
ber, which  can  be  heated,  and  is  provided  with  doors  for  the 
passage  through  it  of  cool  currents  of  air  when  required  for 
cooling  and  solidifying  the  paraffin.  The  trays  have  over- 
flow- outlets,  which  are  alternately  .at  opposite  ends.  For 
filling  the  trays,  the  paraflin  is  melted  in  a  tank,  placed  at  a 
high  level,  and  the  melted  paraffin  is  run  from  the  tank  into 
the  top  tr.ay  of  eacli  set,  and  overflows  into  the  next  lower 
one,  until  all  of  a  set  arc  filled.  The  trays  are  supported  on 
horizontal  pipes,  which  are  also  used  for  applving  the  heat 
required  for  melting  the  paniffin  in  the  travs.—' S.  H. 


IV.-COLOURING  MATTERS  AND  DYES. 

Cnlouriny  Matters  from  Anthra(juinone-distdphonic  Acid. 
Chem.  Zeit.  1887,  H,  1530. 

lii-.FF.REXCF.  has  already  been  made  in  this  .lournal  (188><, 
32)  to  certain  dyes  obtained  by  W.  Walder,  and  produced' 
by  the  action  of  nitrite  on  strongly  acid  solutions  of  the 
sulphonic  acids  of  phenol,  naphthol,  flnthraquinone,  &c. 
The  colour  obtained  from  the  disulphonic  acid  of  the  last- 
named  body  is  sold  as  a  25  per  cent,  paste,  insoluble  in  water 
and  acids,  but  dissolving  iu  alkalis  with  a  deep  red-brown 
colour.  Cotton  is  dyed  after  previously  mordanting  with 
acetate  of  alumina  m  iron.  Tlie  shades  resemble  alizarin, 
and  arc  fairly  fast  to  soap  and  chlorine.  The  tinctorial 
value  is,  however,  exceedingly  snnill,  2  grms.  of  the  above 
paste  not  giving  as  deep  a  tint  as  0  ■  3  grms.  of  a  20  per  cent, 
alizarin  paste. — A.K 


Sew  Method  for  the  Production  of  Substituted  Safranines. 
1'.  Barbier  and  L.  Vignon.     Compt.  Bend.  105,  G70. 

PAUAxrrnosoniMETiiYi.AN'ii.iNE  hydrocliloride, heated  with 
aniline  in  alcoholic  solution  on  the  water  bath,  yields  tctra- 
m-jthyldiamidoazobenzcnc  (melting  point  218° — 220°)  an<l 
dimclhylphenosafranine,  according  to  the  following 
equation  : — 

3  CcTI.,(NO)X(CH,).,HCl  +  2  C,n5.NHj= 
f'ir,"-j„N,  +  C,.„U„N,-C1  +  3IL0  -f  2HCI. 
The  dinu-thylphenosafranine  is  identical  with  that 
obtained  by  the  oxidation  of  dimethylparaphenyleucdiamine 
and  aniline.  The  greater  jiortion"  of  the  telramethvldia- 
midoazobcnzene  separates  from  the  alcoholic  solution  on 
cooling. — C.  A,  K. 
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A  new  BrasUin  Derivative.    C.  Schall  and  C.  Dralle.    Ber. 

20,  3365—3360. 
Telramethtil-brasilin,  C,8H,of)5(CH,)j,  is  obtained  by  acting 
on  braMliii  with  sodium  cthoxide  iiud  methyl  iodide.  The 
product  of  the  reaction  is  separated  from  the  sodium 
iodide,  taken  up  with  ether,  and  the  ethereal  solution  shaken 
with  dilute  soda  until  the  latter  is  co  longer  coloured. 
After  washing,  filtering,  and  distilling-off  the  ether,  a 
brittle,  amber-yellow,  transparent  mass  is  obtained,  which, 
on  exposure  to  the  wintor-colil  for  one  or  two  mouths, 
changed  into  a  orystalliue  mass  when  ether  was  poured 
over  ii.  I!y  washing  the  powdereii  mass  with  ether,  a 
yellowish-brown  substance  was  isolated,  which  crystallised 
from  boiling  alcohol  in  snow-while  crystals,  melting  at 
138'— 139". 

This  compound  behaves  like  a  phenol-ether,  gives  no 
colouration  with  soda,  but  does  so  at  once  after  boiling  with 
concentrated  hydriodic  acid ;  it  is  not  changed  on  exposure 
to  the  air,  and  seems  to  give  .in  addition-product  with 
ammonia  and  with  bromine. — F.  S.  K. 


Auraminci.     W.  Fehrmann.     Ber  20,  2814—2862. 

Alkamine  hydrochloride,  (CjH.NcCHj),,);  :  C  :  NH  .  HCI, 
is  difficultly  soluble  in  water,  but  readily  in  alcohol.  It  is 
decomposed  by  dilute  mineral  aciils  and  hot  water,  tetra- 
methyldiaraidobenzophenone  being  produced.  It  colours 
tanned  wool  yellow.  Auraniine  crystallises  from  alcohol  in 
lemon-coloured  needles,  which  are  insoluble  in  water  and 
ether.  It  isn  monacid  base,  and  forms  a  crystalline  oxalate 
and  picrate. 

I?y  heating  auramine  hydrochloride  with  various  amines, 
hydrochlorides  of  substituted  auramines  were  obtained, 
from  which  coloured  crystalline  bases  were  prepared. 

When  a  warm  alcoholic  solution  of  auramine,  or  substi- 
tuted auramine,  is  treated  with  sulphuretted  hydrogen, 
tetramethyldiamidothiobenzophenone  is  formed,  and  this 
compoun<i  is  also  produced  by  acting  on  auramine  or  phenyl 
auramine  with  carbon  bisulphide. — F.  S.  K. 


A   condensation   Product   of  Cinnamic  find   Gallic  Acids. 
Emil  Jacobsen  and  Paul  Julius.     Ber.  20,  2588—2589. 

Vhex  10  parts  of  cinnamic  and  17  parts  of  gallic  acid  (or 
tannin)  are  heated  for  two  or  three  hours  at  4.5" — 55"  with 
150  parts  of  sulphuric  acid,  .sfi/ror/allol,  CuHiuOj,  is  formed. 
This  substance  is  insoluble  in  all  ordinary  neutral  solvents 
except  boiling  alcohol,  acetic  acid,  and  aniline,  in  which  it 
is  difficultly  soluble.  It  dissolves  in  alkalis,  forming  a  green 
solution,  which  turns  blue  and  then  red  when  heated,  and 
pives  a  yellowish-red  solution  with  sulphuric  acid.  By 
careful  sublimation,  large  yellow  needles  are  obtained, 
which  do  not  melt  at  350°.  Styrogallol  forms  a  yellow 
crystalline,  triacetyl  derivative,  CnoHj^O,,  and  yields  with 
mordants  shades  similar  to  those  obtained  with  nitro- 
alizarin.  When  oxidised  with  dilute  nitric  acid,  a  con- 
siderable quantity  of  phthalic  acid  is  obtained. — F.  S.  K. 


The    Production    of    Colouring    Matters    by    JUeans    of 
Hydrogen  Dioxide.     C.  Wurster.     Ber.  20,  2934—2940. 

HvDKOGES  dioxide  aloTie  acts  slowly  on  a  mixture  of 
phenol  and  ammonia,  producing  a  blue  colouration ;  in 
presence  of  acetone,  oxalic  acid,  or  alcohol,  the  reaction 
proceeds  quickly,  but  best  of  all  in  presence  of  hydroxyla- 
mine.  Phenolquinoneimide  is  thus  obtained,  but  it  could 
not  be  purified  on  account  of  its  instability.  All  the 
monohydric  phenols  experimented  upon,  in  which  the  para 
position  with  respect  to  the  hydroxy!  is  free,  give  quinone- 
imides  when  treated  as  above,  the  most  stable  products 
being  those  obtained  from  thymol  and  cymophenol.  Para 
compounils  either  give  yellow  <lyes,  or  remain  unacted 
upon. 

Quinoneimidcs  are  also  formed  when  ammonia  is  added 
to  an  excess  of  a  phenol  in  which  the  corresponding  quinone 
is  dissolved.  Tyrosine  gives  w  ith  quinone  a  ruby-red  dye  ; 
this  reaction  may  be  employed  as  a  test  for  tyrosine.  An 
ammoniacal    solution    of   resorcinol,  when    treated    with 


hydrogen  dioxide  and  boiled,  turns  blue  owing  to  the 
formation  of  lackmoid  (resorcinol  blue).  Hydroxy-acid.-, 
orcinol,  erythrin,  phloroglucinol,  pyrocatcchol.  guaiacot, 
phloridzin,  salicin,  orsellinic,  and  usninic  acids  all  give 
coloured  products  when  oxidised  with  hydrogen  dioxide 
in  alkaline  solution. 

AVhen  quinone  is  fused  with  resorcinol,  and  the  product 
dissolved  in  ammonia,  a  deep  green  solution  is  obtained, 
which,  on  shaking  with  air,  turns  yellow,  and  become.*  green 
again  on  shutting  oft  the  air.  The  changes  in  colour  resemble 
very  closely  those  uiulergone  by  many  leaves,  especially 
those  of  the  Berberis  species,  the  white,  yellow,  and  red 
leaves  of  which  contain  considerable  quantities  of  hydrogen 
dioxide,  whilst  the  green  ones  contain  very  little  or  none  at 
all.  Arbutin  and  coniferin  combine  with  quinone  to  form 
green  compounds  which  turn  reil  on  exposure  to  air. 

JIany  of  the  transitory  colouring  matters  of  leaves  are 
turned  red  by  acids,  and  blue,  or  (in  presence  of  yellow) 
green  by  ammonia,  and  this  is  a  general  property  of  quinone- 
imidcs. Hydrogen  dioxide  is  found  in  living  protoplasm, 
in  the  sap,  flowers,  and  seeds  of  many  plants,  in  saliva, 
sweat,  and  innoxious  matter ;  also  iti  micro-organisms, 
especially  the  non-pathogenic  varieties.  Since  ammonia 
and  phenols  occur  among  the  decomposition  products  of 
albumen,  it  follows  from  the  author's  observations  that 
the  formation  of  vegetable  colouring  matters  probably 
depen<ls  upon  the  presence  of  hydrogen  dioxide.  Phenol- 
quinoneimide, moreover,  agrees  very  closely  with  the  de- 
scription of  pyocyaniu  which  Liicke  obtained  from  blue 
matter ;  the  formation  of  red  and  blue  sweat  is  also  attri- 
buted to  the  presence  of  hydrogen  dioxide. — F.  S.  K. 


On    Styrogallol   and   its   Analogues.      H.   v.    Kostanecki. 
Ber.  20,  3137—3145. 

Bv  the  condensation  of  gallic  acid  with  cinnamic  acid  by 
means  of  ILSO,,  .lacobscn  and  .Julius  have  obtained  a  new 
dyestuff — styrogallol — which  presents  a  great  similarity  to 
the  colouring-matters  of  the  hytlroxy-anthraquinone  group. 
The  author  has  previously  shown  that  in  the  analogous 
condensation  of  the  hydroxy-benzoic  acids  with  benzoic 
acid,  only  those  hydroxy-benzoic  acids  which  have  at  least 
one  OH  group  in  the  meta  position  to  the  COoH  are  capable 
of  forming  hydroxyanthraquinones.  In  a  similar  manner 
the  condensation  with  cinnamic  acid  also  proves  to  be 
general  for  all  such  meta  hydroxy  derivatives  of  benzoic  acid. 
The  products  are  analogues  of  styrogallol,  and  are  formed 
according  to  the  general  equation  : — 

CsHj.,  (0H),= CO-H  +  CjHj .C,H,. COjH  = 

C,6HsO,,+,+  2H,0  +  H,. 

The  simplest  of  these  compounds  Cii;H503  is  obtained 
from  m-hvdroxy-benzoic  acid  and  cinnamic  acid.  It  is 
insoluble  in  alkalis,  in  which  it  differs  from  its  dihydroxy- 
derivative,  styrogallol. 

The  first  step  in  the  condensation  is  probably  the  forma- 
tion of  the  hytlroxy-acid 

CH.COjH 

C6H,<co>C6^3(OH) 

which  then  gives  the  lactone — 

CH  .  CO 

II       6 

C,H,<^Q>C,H, 

Styrogallol,  being  the  dihydroxy  derivative  of  this,  would 
therefore  have  the  formula — 

CH  .  CO 
C        ^ 

The  compound  CisH^Oj  is  prepared  by  heating  molecular 
proportions  of  m-hydroxybenzoic  acid  and  cinnamic  acid 
with  an  excess  of  cone.  H^SOj  upon  the  water-bath  for 
some  hours.  The  product  is  purified  by  precipitation  with 
dilute  ammonia,  extraction  with  benzene,  and  sublimation 
or  crvstallisation  from  acetic  acid.     It  is  very  similar  in 
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appearance  to  anthraqninonc,  su1iliinin<r  in  larpe  jrlislening 
yellow  needles,  and  ervstnlllsin^'  from  acetic  acid  in  small 
yellowish  needles,  whii-li  melt  at  260'.  It  is  slifrlillv  soluble 
in  alcohol,  with  an  cosin-likc  Unoresceuce.  The  solution  in 
II.SO^  is  vellow  with  a  ^rrcen  fluorescence.  It  is  insoluble 
in'alkalis.liul  dissolves  on  boiling  to  a  yellow  solution  with 
preen  fluorescence,  probably  forming  a  «alt  of  the  corre- 
spondiujr  acid. 

Hv  heating  cinnamic  acid  and  the  symmetric  dihydroxy- 
ben/oic  acid  (equal  mols.)  with  cone.  I[.,SO,  at  60%  the 
compound  C,r,lls<1,  is  very  readily  formed.  This  is  the 
jM-hydro.vy-deri\  ative  of  the  prcccdinfr  body,  and  probably 
lias  the  constitution — 

CII.CO 

••    6 

C6H,<c>CcHo(0H). 
O 

It  sublimes  and  crystallises  from  acetic  acid  in  yellow 
needles,  which  melt  at  32.5".  It  dissolves  in  alkalis  or 
cone.  H.,S04  with  a  yellow  colour,  but  is  insoluble  in  most 
other  solvents.  In  cold  barytii-water  it  dissolves,  but  ou 
boilin'T  forms  the  insoluble  barium  salt  of  the  corrcspondinj: 
iieid.  Its  acetyl  deri\ative  forms  yellow  felted  needles  of 
melting-point  2.i5°. 

The  analoffv  of  styrogallol  with  alizarin  in  its  attraction 
for  oxide-niordaiits  is  no  doubt  due  to  its  containing  two 
OH  groups  in  the  ortho  position  to  each  other.  The  fact 
that  "these  hydroxyl  groups  are  not  in  the  same  position 
w  ith  reference  to  the  CO  gronp  as  in  alizarin — 

CeHX  CO  >^'«"-<^""^-'  [C"0:OII:OH=  1 :2  :3] 
makes  it  probable  that  the  corresponding  dihydroxyanthra- 
quinone 

C6n4<co>C6H;(OHV,  [CO:OH:OH=1:3:4] 

when  prepared  will  be  found  to  have  similar  mordant  dyeing 
powers. — A,  G.  G. 

On  Telramelhyldiamldnlhinbe>i:nphcnonc.  O.  Baither. 
Ber.  20,  3289— 329S. 
TiiK  author  has  already  described  (Ber.  20,  1"31)  the 
properties  of  this  thioUetone,  SC{C|;Hj.N(CH3)o]o,  which 
was  discovered  by  A.  Kern.  By  heating  with  an  excess  of 
bcnzvl  chloride  it  is  converted  into  the  dichloride  CUC 
{C,,H).^'(<^'H3)i''2-  '^^''^  i'*  soluble  in  acetic  acid,  but 
scarcely  soluble  iu  benzene  or  chloroform.  It  is  decomposed 
by  water  with  formation  of  the  ketone  OCICjIIj.NXCHj)^};. 
The  latter  is  also  formed  directly  from  the  thioketonc  by 
treatment  with  phenylhydrazine.  With  aniline  hydro- 
chloride the  tliioketone  gives  phenylauramiue,  which 
crystallises  from  alcohol  in  small  yellow  crystals  of  melting 
point  171'.  (Fehnnann,  Ber.  20,  28.52,  states  that  it  begins 
to  decompose  at  8U  ).  The  thioketone  is  converted  by  cone. 
lINOj  intothc  nitiamine  OC{CoH2(NO;)o.N(Cll3)(NO.)].: 
not  into  trinitrodimethylaniline  as  previously  given. 

l{v  heating  with  hydroxylaniine  hydrochloride  this 
nitramine  yields  telranitiodimelhvldiamidobenzophenone 
((C'CjH;(NO.,);NHCH.,}.,.  which  melts  at  19G°. 

The  action  of  acetyl  chloride,  benzoyl  chloride,  and  acetic 
niihydride  upim  the  thioketone  gives  rise  to  products  which 
could  not  be  obUiincd  in  a  pure  state,  and  whose  constitution 
is  therefore  doubtful. 

A  thioketone  .SC{C|sH4X(CH3)j|2  ^^^  "'s"  ^^S"  obtained 
by  Fehrmann  (Ber.  20,  2857)  from  auraminc.  This  body, 
however,  does  not  appear  to  be  identical  with  the  thioketone 
of  Kern,  from  which  it  differs  in  its  iuelting-point,161" — 160°, 
and  in  its  platiiio-chloride. — A.  G.  G. 


more  than  half.  By  heating  either  the  pure  o-  or  v-snl- 
phouate  of  /3-iia|ilit!i\lainine  with  the  same  quantity  of 
sulphuric  acid  to  the  same  temperature  they  are  both 
convertid  into  a  mixture  of  the  same  acids  and  in  about  the 
same  proportions. 

It  is  probable  that  the  isomeric  change  is  preceded  by  the 
formation  of /3-iia]ihthylamine  sulphate  CmU-.XHj.StJiH. 

The  author  considers  that  the  observations  of  (i.  Schultz 
(Ber.  20,  3158)  completely  confirm  his  contention  that  the 
acid  described  by  Bayer  and  Duisberg  as  "  5 "  was  a 
mixture  of  about  equal  quantities  of  the  ^,  /3,  and  S,  /3^-acids. 
These  isomeric  .icids  caimot  be  separated  by  the  method 
given  by  Bayer  and  Duisberg,  viz.,  boiling  with  water,  nor 
do  the  properties  of  the  Ba  salt,  as  given  by  them,  correspond 
with  those  of  the  pure  iS,  ^,-acid.  The  deltapurpurin  5  B 
consists  chiefly  of  derivatives  of  the  j8,  fi^-acid. — A.  G.  G. 


Sulphonalinn  of  a-Xitplilhiilnmine.  B.  Manzclius. 
Ber.  20,  3401—3404. 
The  author  shows  that  the  sulphouic  acid  obtained  by 
Witt  (Ikr.  19,  578)  by  the  action  of  fuming  sulphuric  acid 
upon  o-naphthylaniine  hydrochloride  at  a  low  temperature, 
is  identical  with  Cleve's  a-amido-naphthalene-sulphonic 
acid.  Witt's  acid  is  readily  obtained  pure  bj-  rc-cr}stallisa- 
tion  of  the  calcium  salt;  the  crystallisation  of  the  sodium 
salt  as  emi>loyed  by  Witt  does  not  lead  to  a  pure  product. 
By  boiling  the  diazo-corapound  with  IIC'l  a  chlornaphthalenc 
sulpbonic  acid  was  obtained,  the  potassium  salt  of  which  on 
distillation  with  PC'ls,  gave  T-dichlornaphthalene,  melting 
at  107°.  The  following  salts  of  the  amidonaphthalene- 
sulphonic  acid  were  prepared: — A'Na  +  H^O,  very  soluble 
needles;  A'nCa  +  9lI;0,  large  pearly  tables,  very  soluble  in 
hot  water;  A';Ba  +  6HoO,  very  soluble  small  plates; 
A'.2Mg-^  811,0,  tolerably  soluble  six-sided  rhombic  plates ; 
A'„Zn  +  9H;( ),  flat  needles,  rather  sparingly  soluble  iu  cold 
water.— A.  G.  G. 


Isomeric  Chanr/e  of  the  Sulplwiiii:  Acids  nf  ^-yuphthjlamine. 

A.  Weinberg,     lier.  20,  3353—3355. 
Hv  heating  fl-naphthylamine-T-Bulplionate  with  sulphuric  acid 
at  101)',  a  mixture  oV  the  ;3,  /3,,  (or  /3),  and  the  /3,  iS,  (or  S), 
sulphonic  acid  is  obtained,  of  which  the  /3,  /3j-aeid  forms 


Manufachire  of  Maqenta  by  the  Arsenic  Acid  Process. 
O.  Sliihlhliuser.  liingl.  I'olyt.  J.  266,  453—467,  503— 
517,  547—503. 

T/iE  prei>anition  of  magenta  by  heating  crude  aniline  with 
arsenic  acid  was  )iatented  almost  simultaneously  by  H.  Med- 
lock  and  by  E.  C.  Nicholson,  in  January  1860.  In  May  of 
the  same  year  C.  Giiard  and  G.  de  Laire  patenti'd  the  same 
process  in  France,  whilst  in  1864  D.  Dawson  oblaine<l  au 
English  patent  for  a  slight  modifieatioD.  The  proportions 
used  by  difleri'iit  manufacturers  varied  from  1  •  9  to 4  ■  6  mols. 
of  aniline  oil  to  1  niol.  of  As-jO^.  The  proportion  now  used 
which  is  found  to  give  the  best  result  is  rather  less  than 
2  mols.  of  aniline  oil  to  1  mol.  of  As;0-.  If  the  quantity  of 
aniline  exceeds  2  mols.  jilienjlation  is  apt  to  take  place. 
The  aniline  oil  now  usually  employed,  which  has  the 
sp.  gi-.  I  •1)118  and  boils  at  190" — 198°,  is  prepared  by  mixing 
1  pt.  of  pure  aniline  with  2  pts.  of  crude  toluidinc.  As  the 
crude  toluidinc  always  contains  about  36  per  cent,  of 
;)-toluidine  and  lU  per  cent,  of  o-toluidine,  the  composition 
of  auilinc-for-rcd  is  about  33 '3  per  cent,  aniline,  .24-0  per 
cent.;)-toluidine,  and  42 "7  per  cent,  o-toluidiue. 

The  normal  red-melt  contains  the  following  bodies  : — 

(1.)  Arsenious  and  arsenic  acids. 

(2.)  Afai/enta  bases  r   pararosaniline,  rosanilinc,  roso- 
toluidine. 

(3.)  Phnsphitie  bases:  chrysaniline,  ehrysotoluidinc. 

(4.)  Indulines  :  violaniline,  mauvaniline. 

(5.)   JJroirn  co/ouruig  matters, 

(6.)  Ilumus-likc  substances  of  unknown  constitution. 

The  partial  sci>aration  of  the  various  colouring-matters  is 
effected  by  means  of  their  different  solubilities  in  dilute 
acids  and  alkalis,  aiul  the  ])roduct,s  are  brought  into  the 
market  as  niaijfnta  orftivhsiuc  crystals  (mixture  of  pararos- 
aniline and  rosaniliiie),  cerise  (mixture  of  rosanilines  and 
phospliines),  and  maroon  (mi.vture  of  nianvaniline,  browns, 
and  a  Ruiall  quantity  of  ro.sHuiliues  and  iihuspliines). 

77ie  Red  ^fllt. — The  operation  is  perlormed  in  vertical 
cast-iron    pots   A  and   A'  (Fig.    1),  each    of   which    is 


A 


Fig.  1. 


^\i 


•/ 


Fig.  2. 
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provided  with  an  agilator,  a  cover  fitted  with  a  manhole  aud 
a  tube  for  reception  of  the  thermoinetcr,  and  a  lari;e  liole  at 
the  bottom  of  the  pot  closed  by  a  flap.  The  two  jiots  stand 
in  connexion  with  a  worni-cocdenscr  B,  in  which  the 
"echappes"  are  condensed  and  collected  in  the  receiver  D, 
which  is  fitted  with  a  <rradiiated  water  jjauije. 

The  pot  is  eharfre'l  with  .iTO  kilos,  of  syrupy  arsenic  acid 
(74=  15)  and  340  kilos,  of  aniliue-for-red(r()08sp.  pr.  at  15'). 
The  mixture,  kept  constantly  stirred,  is  slowly  heated  to 
about  120  ,  then  more  quickly  to  180'  ;  this  temperature  is 
reached  in  about  seven  hours,  and  the  heat  is  now  rcfrulated 
so  that  the  oxidation  comes  to  an  end  durin<;  the  next  two 
hours  at  a  final  temperature  of  185' — 189'.  It  is  very 
important  for  the  attainment  of  pooil  yields  and  the  easy 
workini;  up  of  the  melt,  that  the  operation  should  be 
stopped  at  the  rif;ht  moment,  which  is  ascertained  by  the 
volume  of  the  mixed  water  and  aniline  which  has  distilled 
over,  and  by  taking  out  dips  of  the  melt  on  a  rod.  The 
flap  door  is  then  opened  and  the  melt  runs  out  into  the 
brick  chamber  E,  where  it  eool=,  aud  is  broken  up.  The 
volume  of  the  distillate  should  be  about  330  litres.  In  order 
to  separate  the  aniline  50  kilos,  of  salt  are  added,  and  the 
aniline  (135 — 140  kilos.)  is  drawn  off  and  added  to  the  next 
melt  in  place  of  fresh  aniline.  The  "  echappes  "  from  this 
second  melt  is  not  returned  to  the  third  melt  (as  its  value  I 
in  paratoluidioe  is  now  exhausted),  but  is  used  for  the 
preparation  of  saf ranine  or  of  azo-colours.  j 

Boiling  up. — This  is  performed  in  an  iron  cylinder  F  of  ( 
about  4,000  litres  capacity,  provided  with  an  agitator.  The 
melt,  broken  up  roujxhiy,  is  added  through  the  manhole  to 
2,400  litres  of  water  or  of  "residue  liquor"  from  a  previous 
operation,  which  is  kept  boilinij  and  agitated.  The  boiler 
is  then  closed  and  heated  for  an  hour  at  \\  atmosph. 
pressure  ;  after  two  houre  it  is  opene<l  and  allowed  to  stand 
for  three  hours  to  settle.  The  liquor  is  now  forced  through 
the  filter-press  G  into  the  crystallisers  H,  H,,  H„,  H3.  The 
resiilue  is  boiled  up  a  second  time  with  2,000  litres  of  water 
and  10  kilos,  of  arsenic  acid,  and  the  "  residue  liquor  "  stored 
in  the  tank  J  to  be  used  for  boiling  up  the  next  melt.  The 
residue,  which  consists  of  mauvaniline,  violaniline,  humus- 
like bodies,  and  arsenious  acid,  is  usually  thrown  away,  but 
in  a  few  works  the  arsenic  is  recovered. 

The  liquor  which  runs  into  the  crystallising  tanks  is 
treated  with  10  kilos,  of  hydrochloric  acid  (to  keep  the 
phosphine  in  solution)  and  50  kilos,  of  salt.  On  standing 
for  three  days  the  crude  magenta  crystallises  out.  The 
cold  liquor  is  then  run  into  the  crude  cerise  tanks  K  K,, 
where  it  is  warmed  to  40'  milk  of  lime  (from  30  kilos, 
of  lime)  added,  and  the  crude  cerise  precipitated  by  the 
addition  of  20  to  25  kilos,  of  sodium  carbonate.  The  crude 
cerise  rises  to  the  surface  as  a  tar,  anil  the  liquor  is  run  into 
the  montejus  L,  from  which  it  is  forced  by  compressed  air 
through  the  filter-press  M  into  the  still  N.  Here  the  liquor 
is  distilled  for  the  recovery  of  "the  aniline  (6  to  8  kilos.) 
which  it  contains. 

Preparation  of  Magenta  Crystals. — The  crude  magenta 
contains  besides  rosanilincs  also  phosphine,  mauvaniline, 
and  small  quantities  of  i-iolaniline,  and  humus-like  bodies ; 
if  the  melt  was  made  with  an  excess  of  aniline  it  might 
also  contain  phenylated  derivatives.  The  re-crystallisalion 
is  carried  out  in  an  exactly  similar  apparatus  to  that  used 
for  boiling  up  the  melt. 

The  crude  magenta  from  one  melt  or  the  corresponding 
quantity  from  some  other  source  (cerise  purification,  &c.) 
is  added  to  2,500  litres  of  water  (or  "  base-hquor ")  con- 
tained in  the  "fine  boiler"  X,  which  is  kept  boiling  and 
agitated  during  the  addition.  After  boiling  for  half  an  hour, 
and  when  the  solution  is  complete,  10  kilos,  of  dry  sodium 
carbonate  are  slowly  added.  The  boiler  is  then  closed  and 
heated  under  i  atmosp.  pressure  for  two  hours.  The  liquor 
is  then  forced  through  the  filter-press  Y  into  one  of  the  crystal- 
lising tanks  Z,  Z„  Z.,,  Z3,  Zj,  Z5,  where  it  is  treated  with  18 
kilos,  of  hydrochloric  acid  and  25  kilos,  of  salt,  and  left  for 
two  days  to  crystallise.  The  total  yield  of  crystals  is  about 
62  lbs.,  of  which  46  lbs.  are  large  crystals  from  the  top  and 
sides,  and  16  Ib.s.  are  smaller  crystals  and  slightly  less  pure 
from  the  bottom.  The  large  are  dried  at  56' — 60  aud  are 
ready  for  sale  ;  the  smaller  serve  for  the  preparation  of 
rosaniline  base. 


The  mother-liquors  from  which  the  crystals  have  separated 
are  run  into  the  montejus  C,  from  whence  they  are  forced 
into  the  "  cerise  boiler  "  A,  to  be  employed  for  boiling 
up  crude  cerise.  The  insoluble  residue  forms  the  crude 
product  for  the  ))rei)aration  of  maroon.  If  "  base-liquor  " 
(v.  infra)  is  used  in  place  of  water  for  boiling  up,  6  kilos, 
of  Na.,C03  and  20  kilos,  of  hydrocliloric  acid  must  be 
employed. 

Preparation  of  Rosaniline  Ba.ie. —  The  preparation  of 
pure  rosaniline  base  (tor  blue,  &c.)  is  carried  out  in  an 
ap|>aratus  exactly  similar  to  those  emjjioyed  for  boiling  up 
the  crude  melt,  and  for  purifying  the  magenta  crystals. 
Forty-four  kilos,  of  small  magenta  crystals  (from  the  bottom 
of  the  crystalliser)  are  slowly  added  to  2,000  litres  of  water, 
which  is  contained  in  the  '■  base  boiler "  Q,  and  is  kept 
boiling  and  agitated  during  the  addition.  R'hen  all  has 
dissolved,  4  kilos,  of  dry  sodium  carbonate  are  added,  and 
the  liquor  is  forced  through  the  filter-press  R  into  the 
vessel  S,  of  3,000  litres  capacity,  which  contains  5  kilos,  of 
solid  caustic  soda  in  100  litres  of  hot  water.  After  mixing 
with  the  caustic  soda  the  liquor  and  precipitated  base  is  run 
out  into  the  vat  T,  in  which  it  cools  for  two  or  three  day& 
The  liquor  and  precipitate  is  then  run  into  the  montejus  V, 
from  which  it  is  forced  through  the  filter-press  U.  The 
liquor  is  collected  in  the  reservoir  W,  and  can  be  employed 
for  boiling  up  the  crude  magenta  in  the  "  fine  boiler  "  X. 
The  rosaniline  base  is  washed  in  the  press  till  free  from 
alkali,  and  is  dried  np.in  trays  at  50' — 60'.  The  yield  is 
about  37  kilos,  from  44  kilos,  of  magenta  crystals. 

Preparation  of  Cerise. — The  mother-liquor  arising  from 
one  magenta  crystallisation  is  forced  from  the  montejus  C 
into  the  "cerise  boiler"  A,  aud  made  up  with  water  to 
2,500  litres.  The  liquor  is  boiled  and  kept  agitated  whilst 
the  crude  cerise  from  three  melts  is  added.  Af^er  the 
addition  of  40  kilos,  of  hydrochloric  acid  the  boiler  is 
closed  and  heated  for  an  hour  at  1  atinosp.  pressure.  The 
liquor  is  then  forced  through  the  filter-press  i  into  the 
tank  c,  where  it  is  treated  with  10  kilos,  of  hydrochloric 
acid  and  20  kUos.  of  salt.  On  partially  cooling  crude 
magenta  crystallises  out.  When  test  dyeings  of  the  liquor 
show  that  sufficient  magenta  has  separated,  the  solution,  still 
warm,  is  run  out  into  the  tank  D,  heated  to  40',  and  pre- 
cipitated completely  with  20  kilos,  of  dry  sodium  carbonate. 
The  precipitate  which  comes  to  the  surface  is  skimmed  off, 
and  when  the  liquor  is  cold,  the  remaining  precipitate  is 
separated  by  the  filter-press/.  The  precipitated  cerise  is 
treated  with  sufficient  hydrochloric  acid  to  make  it  soluble, 
and  dried  down  in  the  steam-pan  g.  To  obtain  a  still  yellower 
shade  of  cerise,  the  above  operations  .are  repeated,  by  which 
means  a  further  separation  of  magenta  is  effected. 

Working  up  the  Crystallisation  Uesidues. — The  residues 
which  remain  insoluble  in  the  alkaline  treatment  of  the 
crude  magenta  still  contain  considerable  quantities  of 
rosaniline  and  phosphine.  2,500  litres  of  magenta  mother- 
liquor  from  C  are  boiled  up  in  the  boiler  A,  and  the 
residues  from  two  magenta  crystal! isatinns  are  added. 
Af^er  acidifying  with  10  kilos,  of  arsenic  acid,  the  boiler  is 
heated  for  an  hour  at  1  atmosp.  pressure,  and  the  liquor 
then  forced  through  the  filter-press  b  into  the  tank  d. 
The  hot  filtrate  is  treated  with  25  kilos,  of  hydrochloric 
acid  and  40  kilos,  of  salt,  and  left  for  three  days  to  cool. 
Crude  magenta  crystallises  out,  and  the  mother-liquor,  on 
precipitation  with  soda,  gives  a  very  yellow  crude  cerise. 

Preparation  of  Maroon. — The  residue  remaining  undis- 
solved in  the  previous  operation  consists  of  violaniline, 
mauvaniline,  brown  colo\iring-matters,  and  a  little  rosaniline 
and  phosphine.  200  kilos,  of  the  mixed  and  powdered 
residues  are  treated  with  120  kilos,  of  hydrochloric  acid  in 
the  vat  h,  stirred  up  with  600  Utres  of  water,  and  heated  to 
boiling,  allowing  water  to  run  in  till  the  volume  becomes 
2,400  litres.  After  boihng  for  three  hours  the  liquor  is 
partially  precipitated  by  the  addition  of  10 — 12  kilos,  of  dry 
sodium  carbonate,  and  after  one  or  two  hours'  standing  is 
filtered  through  i  into  the  vat  k.  Here  it  is  completely 
precipitated  with  sodium  carbonate  and  filtered  through  /. 
The  precipitated  maroon  is  made  soluble  by  sufficient 
hydrochloric  acid,  and  dried  down  in  the  pan  g. 
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Trratmnt  of  Jiesidues. — In  many  works  the  melt  residues 

and  liquors  are  workei  >ip  for  the  recovery  of  tlio  arsenic. 
For  this  purpose  many  ir.cthods  have  been  proposed,  which 
in  jroiieral  consiit  in  l«urning  the  residues  with  c.irbon  and 
volatilisation  of  the  metallic  arsenic.  The  insolultle  residues 
itsultiii"  from  the  purification  of  cerise  and  maroon  are 
8ul>mittcd  to  dry  distillation,  by  which  means  a  distillate 
is  obtained  containing  water,  ammonia,  aniline,  toluidine, 
x\lidine,  diphenylamiue,  and  small  quantities  ot  acridiue 
aiid  naphthylamine.  The  bases  are  separated  by  fr.-ictional 
c.ilractiou  with  HCl  and  distillation.— .\.  ('..  G. 

Maiiufiicture  of  Colouring-Mailers  bij  the  Action  ofyitroso- 
Der^catiies  of  Secondarij  Avomntic  Amines  upon  Plienols 
and  Oxycurhonic  Acids.     Oliver  Imray,  28,  Southampton 
Buildiu^'S,  (^hancery  Lane.     From  the  "  Farbwerke  vorm. 
Meister,  Lueius,  and  Briining,"  of  Hoechst-on-the-Maiue, 
Germany.     Kug.  Pat.  737,  January  17,  1887.     G(/. 
Thk  nitroso-derivative.s  claimed   in   this  specification   are 
prepared  by  the  method  of  Fischer  ami  Hepi>  (Iter.  1886. 
p.  2'J91),  these    chemists   haviiii;  discovered  that  when   a 
nitrosamine  is  allowed  to  stand  in  contact  with  an  alcoholic 
.solution  of  hvdrogen  chloride,  a  molecular  transformation 
takes  place,  the  nitroso-ofroup  beinjr  transferred  to  the  aro- 
matic  nucleus  with  the  fonnation  of  a  nitroso-derivative,  as 
shown  bv  the  following  examples  : — 

CeIIi.N'CNO).Cn3  =  NO.CcHvNH-f^II.i 
CsHi.XcXO).C„H,  =  N0.C,.H,.NH.C6H, 
The  p.aranitroso-derivatives  thus  formed  when  heated  in   , 
alcoholic  solution  with  ]ihenols,  &c.  give  rise  to  the  forma-   I 
tion  of  blue  or  violet  colouring-matters.     The   process  is   j 
illustrated  by  two  examples:   (!.")   19  parts  of  the  hydro-   ^ 
chloride  of  the  nitrosomonethylaniline  are  dissolved  in   80 
parts  alcohol  with  19  parts  of /3-napbthol,  and  the  solution 
kept  at  60"  C.  for  some  time.     The  loloiiring-matter,  when   i 
formed,  is   precipitated  by   the   addition  of   zinc    chloride. 
(2.)  Five  parts  of  the  hydrochloride  of  nitrosodiphenylamine 
are  dissolved   in  50  parts  of  20  per  cent,  acetic   acid,   and 
heated  on  a  water-bath  with  eight  parts  of  g-allic  acid  till  the 
mixture  acquires  a  bine  colour.     The  colouring-matter  is 
then  precipitated  by  water. — R.  M. 

Improvi'ments  in  the  Manufarture  iif  Colouriiiff-Mafrers. 
H.  H.  Lake,  Southampton  Buildings.  From  K.  Oehler, 
(Iffenbachon-the-Maine,  Germany.  Eng.  I'aL  4492, 
March  25,  1887.  6d. 
These  are  azo-colours  produced  by  the  action  of  the  tetrazo- 
salts  of  benzidine  and  its  homologues  and  their  sijphouic 
acids  on  metadioxy-,  metadiamido-,  and  nietamidodioxy- 
compounds  and  their  sulphonic  acids.  The  secondary  azo- 
colours  thus  produced  from  resorciuol,  oreinol,  or  metoxy- 
diphenylamine  are  soluble  in  alkalis,  and  dye  cotton  directly, 
even  from  a  cold  alkahne  hath.  The  colours  are  fast  to 
soaping  and  milling,  and  \ary  in  shade  from  yellow  to 
bluish  red.  The  corresponding  compounds  obtained  from 
the  metadiamioes  and  their  alkyl-derivatives  are  insoluble 
in  alkalies,  but  their  sulphonic  acids,  obtained  by  direct 
snlphonation,  or  by  the  use  of  the  diazotised  sulphonic 
acids  of  benzidine  and  tolidine,  are  soluble,  and  have  similar 
properties  to  the  metadioxy-compounds.  The  m.anufactuie 
of  the  following  secondary  azo-compounds  is  given  by  way 
of  illnstratine  the  process : — ( I .)  From  diazotised  tolidine 
(one  molecule)  and  resorciuol  (two  mols.),  brown-red 
crystalline  flakes.  (2.)  From  diazotised  benzidine  (one 
mol.)  and  metaphenylene-diaminc  (two  mols.),  brown-black 
flakes  insoluble  in  alkalies,  but  rendered  soluble  by  snl- 
phonation with  three  parts  of  fuming  sulphuric  acid  contain- 
ing 20  per  cent,  anhydride.  (3.)  From  benzidincsulphonic 
acid  (one  mol.)  and  metapbenylene-diamine  (two  mols.), 
brown-red  flakes.  (4.)  From  benzidine  and  metaphenvlene- 
diaminesulphonic  acid.  (5.)  From  benzidine  and  the 
sulphonic  acid  of  metatoluylene-diamine. 

In  addition  to  these,  examples  are  given,  showing  the 
production  of  mixed  tctnizo-eolours,  from  diazotised  tolidine 
(oacmol.),  metatolnylenediamine-snlphonic  acid  (one  mol.) 
and  salicylic  acid  (one  mol.). — K.  M. 


T,~TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 

Improved  Process  and  Apparatus  for    tlic  Preparation    of 

Rhea   or   other   Vegetable  Fibres  for    Textile  Purposes. 

Kobert  Hauham  CoUyer,   Louisiana,  U.S..\.     Kng.   Pat. 

5097,  April  6,  1887.  '  \\d. 
The  green  stems  of  the  rhea  or  other  fibre-yielding  plant 
are  subjected  to  the  action  of  oscillating  rollers  in  contact 
with  water.  They  then  pass  between  a  pair  of  rollers, 
which  scpieeze  out  the  gummy  matters  loosened  by  the 
action  of  the  water.  The  stems  thus  treated  are  carried 
forward  to  a  i>air  of  toothed  rollers,  where  the  outer  bark 
and  woody  matter  arc  comidetely  removed. 

The  isolated  fibres  are  then  treated  with  a  hot  solution  of 
soap  in  a  specially-constructed  apparatus,  after  which  it  is 
only  necessary  to  squeeze  and  dry. — E.  J.  B. 


VI.-DYEING,  CALICO  FEINTING,  PAPER 
STAINING,  AND  BLEACHING. 

Bleaching  Wood  with  J{i/drogcn    Peroxide.     Dr.  P.  Ebell. 
Chem.  Zeit.  l'887,  11,  1529. 

The  advantage  of  this  method  of  bleaching  is  that  the  wood 
retains  its  original  structure.  A  previous  treatment  is  not 
advisable,  except  in  the  case  of  fresh  wood,  when  steaming 
causes  a  saving  in  the  peroxide.  Small  pieces  of  wood  are 
bleached  in  a  few  days.  The  bleach-bath  is  best  kept 
alkaline  with  ,^mmonia.  If  it  is  hcat»d  to  34°  the  Tvood 
is  bleached  more  rapidly,  but  this  entails  a  loss  of  peroxide 
through  evolution  of  oxygen.  Moreover,  the  final  effect  of 
using  a  cold  bath  is  more  satisfactory.  After  slowly  drying, 
the  wood  appears  perfectly  white,  a  plane  surface  remains 
unchanged,  and  the  curls  and  streaks,  though  now  colourless, 
are  nevertheless  more  distinct  than  previous  to  bleaching. 

—A.  I{. 


Bleaching  Wool  with  Hydrogen  Peroxide.     C'hcm.  Zeit.  H 
.    1499. 

(From  A.  Delmart's  work  on  "  Wool  Dyeing,"'  Part  IV.) 

The  hydrogen  peroxide  supplied  for  this  purpose  may 
contain  a  small  quantity  of  admixed  substances  (e.g., 
barium  phosphate),  which  aid  in  the  bleaching.  This 
is  carried  on  in  a  cold  bath ;  the  room  nmst  not  be 
too  -warm,  but  must  be  kept  al>ove  zero.  The  material 
(wool,  either  yarn  or  in  the  piece)  must  be  perfectly 
clean.  The  hydrogen  peroxide  preparation  can  be  n.scd 
without  dilation,  but  it  is  better  to  dilute  it  with  5 — 6 
times  its  weight  of  cold  ^ater  and  to  add  about  20  gr. 
of  ammonia  of  sp.  gr.  0-910  to  every  luo  litres  of  the 
diluted  liquid,  so  that  it  gives  a  faintly  alkaline  reaction 
with  litmus  paper.  Sufficient  wool  is  put  into  the  bath  to 
allow  of  its  being  freely  handled,  and  in  6 — 10  hours, 
according  to  the  degree  of  whiteness  desired,  the  bleaching 
is  finished.  White  wool  treated  in  small  portions  at  a  time, 
and  with  a  strong  bath,  is  done  in  I — 2  hours.  After 
washing,  the  wool  is  dried  slowly  in  the  sun ;  on  hot  days 
it  is  spread  out  in  thicker  layers,  since  slow  drying 
produces  a  better  result.  When  the  drying  has  to  be  done 
by  steam  a  high  temperature  must  be  avoided.  The  bleached 
wool  has  a  pale  yellow  appearance,  and  is  treated  with 
I'ensee  lake,  or  better,  with  methyl  -violet,  to  get  it  quite 
white.  This  operation  must  be  efieeted  in  a  separate  bath 
when  concentrated  peroxide  is  used,  but  with  dilute  solu- 
tions the  small  quantity  of  the  complemeutary  colour  can 
bo  added  to  the  bleach-bath.  With  a  further  addition  of 
peroxide,  and  the  requisite  quantity  of  ammonia,  the  bleach- 
liath  is  again  ready  for  use;  the  methyl  violet  being  added 
in  fresh  portions  each  tirac.  The  colouring  matter  of  the 
wool  is  actually  destroyed  by  the  peroxide,  and  therefore 
cannot  reappear,  an  .advantage  over  bleaching  with  sulphu- 
rous acid.  The  peroxide  must  be  protected  from  light  and 
air;  the  bleach-bath  is  exhausted  when  a  drop  of  potassium 
permanganate  produces  a  permanent  coloration  with  the 
liquid. — C.  A.  K. 
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Meeting  of  the  Soeiete  Industrielle  de  Mulliouse. 

O.  SciiELiiEii  proposes,  in  fixing  iron  monlaut,  to  replace 
arscnious  acid  by  pliospliorous  acid.  The  latter  noes  not 
act  so  energetically  as  arseniotts  acid,  still  its  action  is  quite 
sufficient. — S.  11. 


Improved  Metltod  nr  Process  of  Colouring  or  Staining 
Wood.  Fran(,'ois  Munier  and  Numa  Salvaire,  France. 
Eng.  Pat.  WfiC*.  August  27,  188".     6(/. 

The  trunk,  freshly  felled,  is  fitted  at  both  ends  with  suitable 
conical  caps,  and  at  one  end  a  boiling  solution  of  the 
eolduring-niatter  is  injected  by  means  of  a  force  pump,  the 
operation  being  expedited  by  exhausting  at  the  other 
fxtreniity  of  ihe  trunk.  During  the  operation  the  wi)i)d  is 
heated,  in  order  to  expand  the  fibre  and  facilitate  the 
treatment. —  \V.  K.  K. 


Iinproiementt  in  separating  Solid  Matter  from  Atlzarm 
or  other  Colouring  Matters,  or  Starch.  R.  Eeid, 
Glasgow.  Eng.  Pat.  3304,  March  4,  1887.  id. 
The  alizarin,  aniline  colour,  pigment,  or  starch  is  passed 
through  a  silk  cloth  of  the  kind  known  as  silk  bolting  cloth, 
whereby  the  grit  is  entirely  separated,  and  what  is  known 
as  "  doctor  streaks  "  in  calico  printing  are  thereby  pre- 
vented.— W.  E.  K. 


Tmprovementt  in  the  Method  of  and  Apparatus  for  Dyeing, 
or  otherwise  Treating  TtJrtile  Fibres.  .Joseph  Walker, 
Uewsbury.  Eng.  Pat.  818,  January  ly,  1887.  Sd. 
Thk  apparatus  consists  of  a  cyliudrieal  vessel  furnished 
with  a  perforated  false  bottom.  The  fibre  to  be  dyed  is 
placed  on  the  false  bottom,  and  is  kept  in  position  by  means 
of  a  perforated  top,  which  can,  if  necessary,  be  screwed 
down  so  as  to  compress  the  fibre.  The  dye  liquor  is 
containe<l  in  an  outer  reclaugular  vessel  surrounding  the 
cylindrical  vessel,  the  two  being  connected  at  the  bottom 
by  a  pipe  and  centrifugal  pump.  The  liquor,  which  may 
be  heated  if  desired,  is  drawn  by  means  of  the  pump  from 
the  outer  rectangular  vessel,  and  is  forced  through  the 
bottom  of  the  cylindrical  vessel.  After  passing  throui'h 
the  fibre  it  flows  over  the  top  into  the  outer  vessel. 

— E.  J.  B. 


Process  for  the  Treatment  of  Textile  Materials  dyed  with 
Aniline  lilach.  \V.  ./.  S.  Grawitz,  France.  Eng  Pat. 
11,1S2,  February  5,  1887.     Zd. 

Textilk  fibres  dyed  aniline  black  have  a  brownish  tinge, 
which  is  converted  by  the  action  of  a  hot  soap  bath  into 
the  desired  bluish  tone,  but  by  this  treatment  the  fibre  is 
rendered  greasy  and  acc|uires  a  disagreeable  odour.  To 
eliminate  this  brown  tinge,  without  these  disadvantages 
resulting,  the  cotton  (100  lbs.)  after  dyeing  and  washing  is 
immersed  in  a  cold  or  tepid  bath  of — 
AV'ater,  200  to  2.iO  gallons. 
Sulphuric  acid  P.j — Cd'  H.,  3-2  pints. 
Concentrated  sulphoricinate  of  soda,  8  pints. 
The  temperature  is  gradually  raised  until  the  cotton  has 
absorK'd  all  the  fatty  matter  produced  by  the  decomposition 
of  the  sulphoricinate  by  the  sulphuric  acid'.  The  combination 
of  the  fatly  matter  with  the  black  is  rendered  more  stable  by 
raising  the  temperature  of  the  bath,  by  subsequent  rinsini'in 
hot,  boiling, or  superheated  water,  or  by  steaming  the  cotTon, 
either  moist  or  after  drying.  The  cotton  thus  treated  may 
then  be  subjected  to  a  soaping  or  alkaline  treatment  as 
desired,  can  be  readily  sized  or  dressed,  and  is  devoid  of  smell. 
Sulpholeates  or  sulphoricinates  of  potash,  soda,  or  ammonia, 
or  the  free  acids  themselves,  may  be  used  in  this  process, 
and  other  acids  may  be  employed  in  place  of  sulphuric 
aciil  for  acidifying  purposes.  It  is  claimed  that  aniline 
black  dyes  thus  treated  present  a  different  composition  and 
different  properties  to  those  heretofore  obtained,  and  that 
they  are  more  able  to  resist  the  action  of  chlorine,  and 
con.stitule  a  new  industrial  product. — W.  E   K. 


Improvements  in  the  Means  and  Method  of  and  for  the 
Washing,  Scouring,  Boiling,  and  Bleaching  of  Fibres, 
Fibrous  Materials,  and  Textile  Fabrics,  and  the 
Stripping  of  Fibres  from  Hides  or  Skins.  E.  B.  Petrit, 
Rochdale,  and  R.  Wild,  Littleborough.  Eng.  Pat.  7550, 
May  25,  1887.     Grf. 

This  invention  claims  the  following  mixtures  for  scouring, 
bleaching,  and  souring  purposes.  For  washing  and  scourini''; 
sub-borate  of  soda  and  soda-ash  or  potash,  with  or  without 
soap,  chloride  of  soda,  phosphate  of  soda,  "soda  hypo- 
sulphis,"  and  caustic  soda  or  potash.  For  bleaching:  a 
mixture  of  soda,  chloride  of  lime,  and  "sub-borate  of  socla." 
For  souring  :  a  mixture  of  hvdrochloric,  sulphuric,  and 
nitric  acids.— W.  E.  K.  ' 


Improvements  m  Dyeing  and  Printing  Aniline  Black. 
F.  Towlson,  and  E.  Weldon,  New  Basford.  Enc  Pat 
3389,  March  5,  1887.     («/. 

FoK  dyeing,  the  yam  or  fabric  is  twice  padded  in  a  mixture 
of  bichromate  of  potash  (2  lbs.),  aniline  oil  (6  lbs.),  hvdro- 
chloric acid  (C  lbs.),  ana  water  (SO  gals.),  and  then 'aged 
for  12  hours  in  a  drying  chamber  at  a  temperature"  of 
loo  F.  The  material  is  next  steamed  for  half  an  hour  at 
low  pressure,  or  passeil  through  a  boiling  solution  of 
bichromate  of  potash  (t  oz.  per  gal.).  For  printing  pur- 
poses a  similar  mixture,  thickened  with  starch,  is  used.  It 
IS  claimed  that  a  permanent  unguenable  black,  which  does 
not  rub  off,  is  thus  obtained. — W.  E.  K. 


VIL-ACIDS,  ALKALIS,  AND  SALTS. 

Preparation  of  Hydriodic  Acid.     Lothar  Meyer.     Ber.  20 
3381.  ' 

I.N-  the  preparation  of  hydriodic  acid  it  is  generally  recom- 
mended to  use  au  excess  of  phosphorus  :  this  gives  rise  to  the 
formation  of  phosphorous  acid,  phosphuretted  hydrogen,  and 
phosphonium  iodide.  In  order  to  avoid  this  difficullv  the 
author  recommends  the  use  of  a  small  excess  of  iodine, 
■when  a  reaction  according  to  the  follo\ving  equation  takes 
plac,  P  +  5  I  -H  4  H.(j  =  P0jH3  +  5  HI. 

The  following  method  yields  good  results  : — 100  parts  of 
iodine  are  placed  in  an  inclined  retort,  and  moistened  with 
10  parts  of  H;0,  then  by  means  of  a  stoppered  funnel 
placed  in  the  tubulus  of  the  retort,  a  mixture  of  10  parts 
water  and  5  parts  phosphorus  is  gradually  added.  The 
hydriodic  acid  is  given  off  -without  the  application  of  heat, 
and  after  passing  through  a  long  tube  to  condense  any  iodine 
vapours,  is  led  into  water.  Finally,  the  retort  is"  gently 
heated,  when  a  further  quantity  of  the  acid  distils  over. 
From  1 00  grms.  of  iotUne,  5  grms.  of  phosphorus,  and  20 
grms.  of  H.,0  the  author  obtained  74-4  grms.  of  the  acid 
given  off  as  gas,  and  a  further  23-7  grms.  on  distillation. 

— G.  D. 


A  coneenient  Method  for  the  Preparation  of  Sulphuretted 
hydrogen  free  from  Arsenic.  Clemens  Winkler.  Zeits. 
Anal.  Chem.  27,  26. 

.><iLi-HURETTED  hvdrogeu,  free  from  arsenic,  is  obtained 
most  conveniently  and  cheaply  by  acting  on  barium  sulphide 
with  dilute  hydrochloric  acid. 

The  barium  sulphide  is  prepared  asfolion-s: — 100  parts 
of  heavy-spar,  25  parts  of  powdered  coal,  and  20  parts  of 
common  salt  are  finely  powdered  together,  slightly  moistened, 
and  the  mixture  roughly  formed  into  balls;  these  are 
pressed  into  an  earthenw.are  crucible,  dried,  covered  with 
coarsely  powdered  coal,  the  crucible  closed,  and  kept  for 
several  hours  at  an  almost  white  heat. 

The  product  is  cookd  quicklv,  and  broken  iulo  suitable 
lumps. — F.  S.  K. 
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Oxygen-carriers.  Lotbar  Meyer.  Ber.  20,  3058. 
Kesslek  and  Vcriion-Harcourt  have  shown  that  tlicrc  arc 
c-a.-ies  in  which  the  oxidation  of  one  substance,  by  a  second,  is 
considerably  hastened  in  presence  of  a  third.  For  instance, 
in  the  oxidation  of  oxalic  acid  by  potassium  pernianf^auate, 
the  colour  of  the  latter  disappears  the  more  readily,  the 
more  pemianjranatc  has  already  been  added,  and  Kessler 
has  shown  that  the  increased  rapidity  of  the  reaction  is  due  to 
the  sulphate  of  manganese  which  acts  as  an  oxy-icn  carrier ; 
similarly,  oxalic  acid  is  only  oxidised  by  chromic  acid  iu 
presence  of  manganese  sulphate,  and  this  salt  also  increases 
the  rapidity  of  the  oxidation  of  sulphur  dioxide  by  air. 
IJossler  found  that  sulphur  dioxide  is  so  rapidly  oxidised 
by  air  when  the  mixture  is  passed  through  a  boilin^; 
solution  of  copper  sulphate,  that  he  has  applied  this  re- 
action pr.ietically  for  the  recovery  of  sulphur  dioxide  which 
is  evolved  in  the  solution  of  silver  and  other  metals. 

Experiments  show  that  many  salts  have  this  property; 
when  a  mixture  of  oxygen  and  sulphur  dioxide  is  passed 
through  a  hot  solution  of  manganese  sulphate  containing 
2-404  gnns.  MnSOj,  5  ILO  in  200  cc,  six  times  as  much 
sulphuric  acid  is  present  at  the  end  of  four  hours  as  was 
originally  contained  in  the  solution  j  manganese  chloride 
acts  similarly  but  not  with  quite  such  good  results.  AVhen 
Eulphur  dioxiile  is  passed  into  strong  solutions  of  copper 
sulphate  Cu^S^O^,  2H;0  is  produced  ;  in  dilute  soluticns, 
however,  a  soluble  green  salt  is  formed,  which  yields 
sulphuric  acid  with  separation  of  about  ~  of  the  copper  in 
the  metallic  state ;  when  a  mi.xturc  of  oxygen  and  sulphur 
dioxide  is  passed  through  copper  sulphate  solution,  a  con- 
siderable quantity  of  sulphuric  acid  is  formed,  but  less  than 
in  the  ca.se  of  niang.anese  salts.  The  action  of  copper 
sulphate  varies  with  the  concentration  of  the  solution,  and 
reaches  its  maximum  when  the  solution  contains  3' 11  per 
cent.  CuSOj,  oFI;0,  the  acid  then  formed  from  a  mixture  of 
equal  volumes  of  the  gases  is  about  ^  of  that  contained  in  the 
salt ;  even  then  the  action  does  not  cease,  for  long  coniinued 
experiments  showed  that  a  further  quantity  of  sulphuric 
acid  (0'23  pts.  approx.  for  every  1  Cu  in  one  hour)  is 
formed.  Varying  quantities  of  sulphuric  acid  were  added 
to  solutions  of  copper  sulphate,  and  the  mixture  of  sulphur 
dioxide  and  oxygen  passed;  it  was  thus  found  that  the 
action  ceases  first  in  a  solution  of  12M-J grnis.  CuSO,,  Sll^t) 
in  1  litre,  and  containing  ten  times  as  much  added  sulphuric 
acid  as  is  contained  in  the  salt. 

Cuprous  and  cupric  chloride  act  similarly,  but  more 
energetically  than  the  sulphate ;  the  liydrate  and  oxide  of 
copper  and  the  metal  itself  act  somewhat  less  powerfully. 
Next  to  copper  salts  those  of  iron  and  cobalt  were  found  to 
be  most  eflBcieut,  and  their  chlorides  more  so  than  their 
sulphates,  the  sulphates  of  nickel,  zinc,  cadmium  come  next 
in  activity,  but  dilute  solutions  of  thallium  and  potassium 
sulphates,  and  sulphuric  acid,  have  no  more  action  than  pure 
water.— ¥.  S.  K. 


Improvements  in  the  Manufacture  of  Caustic  Soda  or 
Caustic  Potash,  and  of  Carbonic  Acid  from  Mono  or 
other  Carbonate  of  Soda  or  Potash.  L.  Mond  and  D. 
B.  Hewitt,  >*orthwicli.  Eng.  Pat.  1974.  February  8, 
1887.     Gd. 

This  invention  is  based  upon  Lowig's  jirocess  for  making 
caustic  alkalis  by  heating  their  respective  carbonates  with 
iron  sesquioxide  (Eng.  Pat.  18S2,  4364).  'Ihe  inventors  ha^ e 
found  that  this  process  can  only  be  successfully  carried  out 
if  a  very  pure  sodium  carbonate  is  use<l,  as  impurities  have 
a  tendency  to  prevent  the  intimate  contact  of  the  molecules 
of  sodium  carbonate  and  iron  sesquioxide,  and  bring  about 
Huxing  of  the  mass,  which  hinders  the  carbonic  acid  from 
escaping.  As  the  process  requires  a  very  intimate  mixture 
of  the  ingredients  a  very  finely  pow  dered  and  pure  sodium 
carbonate,  made  from  bicarbonate,  is  used  and  mixed  by  a 
mixing  luachine  with  iron  sesquioxide,  free  from  silica  or 
alumina.  The  mass  is  submitted  to  a  high  tiuiperature, 
but  as  soon  as  the  reaction  has  once  commenced  the  mixture 
becomes  surrounded  by  an  atmosphere  of  nearly  pure 
carbonic  acid  gas  produced  by  the  reaction  itself,  and  the 
progress  of  the  decomposition  is  then  only  very  slow.  It  is 
absolutely  necessary  for  the  rapidity  aiTil  completeness  of  the 


process  to  constantly  remove  the  materials  out  of  the  atmo- 
sphere of  carbonic  acid  into  an  atmosphere  relatively  poor  iu 
carbonic  acid.  The  presence  of  steam  also  materially  facili- 
tates the  reaction.  These  objects  are  best  effected  by  using  a 
barrel-shaped  or  cylindrical  furnace,  revolving  on  a  horizontal 
axis  and  lined  with  fireclay  blocks,  which  are  set  in  such  a 
way  as  to  form  a  number  of  projecting  radial  ribs  parallel  to 
the  axis  of  the  cylinder.  The  furnace  is  heated  by  water  gas, 
which  both  produces  steam  on  being  burnt  with  air,  and  yields 
a  gas  of  high  temperature  containing  little  carbonic  acid. 
The  material  introduced  into  the  furnace  is  lifted  up  by  the 
projecting  ribs  to  a  certain  height,  and  then  falls  through 
the  gases  passing  through  the  furnace,  whereby  the  carbonic 
acid  formed  in  the  interstices  of  the  mass  is  replaced  by  the 
gases,  and  no  l<inger  himlers  the  process,  which  can  now  be 
completed  in  a  few  hours  at  a  reasonable  expenditure  of 
fuel.     The  furnace  may  be  modified  in  various  ways. — .S.  H. 


Improvements  in  the  Manufacture  cf  Hydrates  of  Harium 
and  Strontium.  H.  L.  I'attinsou,  juo.,  Felling-on-Tjne. 
Eng.  P.it.  3144,  March  1, 18S7.     6rf. 

Ix  carrying  out  a  previously  patented  process  (Eng.  Pat. 
1884,  lC.y89),  a  liquor  was  obtained  containing  hydrate  and 
tersulphide  of  barium  or  strontium,  from  which  the  hydrate 
was  crystallised.  The  crystals  contained  some  tersulphide, 
which  W.1S  removed  by  washing  and  rccrystallisation.  The 
object  of  this  invention  is  the  removal  of  the  tersulphide  by 
washing  with  cold  water  in  either  of  the  following  ways. 
According  to  the  first  method,  a  series  of  tanks  is  arranged 
so  that  the  bottom  of  the  first  communicates  with  the  top  of 
the  second,  the  bottom  of  the  second  with  the  top  of  the 
third,  and  so  on.  The  liquor  from  one  tank,  which  has 
been  almost  exhausted  of  tersulphide,  goes  on  to  the  next 
tank  with  a  considerable  quantity  of  tersulphide  in  it.  The 
solvent  power  of  the  water  for  sulphide  is  thus  fully  utilised, 
while  the  cold  water  only  dissolves  comparatively  little 
hydrate.  The  same  object  can  be  obtained  in  other  ways, 
the  principle  always  being,  that  the  water  travels  iu  one 
direction  during  the  process,  while  the  crystals  improve 
inverselv. — S.  H. 


Improvement.-:    in    the    Production    of   the    Fluorides    of 
.Magnesium  of  Strontium,  and  of  Barium.     A.Feldmann, 
Hanover,    Germanv.     Eng.   Pat.    15,295,   November  9, 
1887.     4d. 

This  invention  consists  in  treating  the  chloride  of  mag- 
nesium, of  strontium,  and  of  barium,  or  the  double  chloride 
of  magnesium  and  potassium  with  calcium  fluoride.  The 
action  of  the  latter  on  the  chlorides  may  be  carried  out  in 
the  dry  way  or  in  the  wet  way.  In  the  first  case  the  calcium 
fluoride  is  mixed  with  the  anhydrous  chlorides  in  excess 
and  Ihe  mixture  is  melted  at  a  red  heat.  A  double  decom- 
position takes  place,  calcium  chloride  being  formed,  and  on 
the  other  hand  the  fluoride  of  magnesium  or  of  strontium 
or  of  barium.  After  cooling,  the  mass  is  lixiviated,  the 
fluorides  remaining  behind.  If  working  by  the  wet  process, 
powdered  calcium  fluoride  is  suspended  in  a  concentrated 
solution  of  the  respective  chlorides,  and  heated  imtil  the 
dotible  decomposition  has  taken  place,  water  being  added  at 
intervals  to  make  up  for  loss  by  evaporation.  The  resulting 
mass  is  allowed  to  cool,  whereby  it  solidifies  and  is  then 
lixiviated  with  water  iu  the  same  manner  as  above.  If  any 
uudccomposed  calcium  fluoride  remains  in  the  precipitate,  it 
may  be  removed  by  elutriation  from  mjignesium  fluoritle, 
which  is  much  lighter  than  the  former. — S.  U. 


VIII.-GLASS,  POTTEKY,  AND 
EAKTHENWAEE. 

New  Lustres  and  (Colours  on  Glass.     K.  Zsigrmondy. 
Dingl.  Polyt.  Journ.  266,  364—370. 

ExrKUIJlEXT.s  were  made  with  the  object  of  determining 
the  method  by  which  the  metiiUic  gold  (or  silver)  lustre  is 
given  to  certain  I'rench  objects  in  glass,  which  apj>ear  of  a 
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transparent  vellow  colour  by  transmitted  lijjht,  and  wliich, 
thou;;li  liaviiif:  all  the  appearance  of  true  pidiiifr,  yet 
cannot  he  overlaid  with  jrohl  leaf.  The  material  imimrtiup 
the  lustre  is  uiiatfeeted  hy  hydrochloric  or  nilrii;  acids,  or 
even  by  tiijua  ret/ia ;  hut  is  instantly  altered  by  dilute 
hydrofluoric  acid,  so  that  it  then  i-esemliles  a  load  paper. 
which  has  been  exjiosed  in  an  atmosphere  of  hydrofxen 
sulphide  ;  it  may  then  be  rinsed  off,  leaving  the  natural 
colour  of  the  glass.  An  analysis  of  such  a  solution  showed 
the  presence  of  silver,  lead,  arsenic,  potassium,  soilium,  and 
traces  of  calcium;  but  with  the  exception  of  the  first,  all  of 
these  probably  were  due  to  the  <;lass  itself.  The  silver 
originated  with  the  lustre-yieldini;  material,  and  this  metal 
would  impart  an  intense  yellow  colour  to  the  s'"''*'  wl''ch 
in  this  ease  was  ahnost  colourless.  Trials  were  made  with 
porcelain  lustres,  and  amoui;  others  it  was  found  that  a 
combination  of  bismuth-lustre  and  srold  leaf  gave,  as  ou 
porcelain,  a  magnificent  copper-like  appearance  by  reflected 
light,  being  reil  and  blue  by  the  transmitted  rays. 

The  author's  lustres,  like  those  of  Schwarz  for  porcelain 
{Vingl.  I'uli/t.  Jimrn.  197,  243),  are  compounds  of  resin 
acids  with  metallic  oxides.  That  of  lead  being  made  by 
melting  1  part  of  the  acetate  with  3  parts  of  colophony  ; 
of  bismuth  by  fusing  I  part  of  the  sub-nitrate  with  G  of 
resin  ;  and  of  iron  and  silver  by  precipitating  solutions  of  the 
perchloride  and  nitrate  respectively  with  resin  soap.  The 
silver  salt  must  be  shielded  from  light  and  dried  below  100\ 
otherwise  it  becomes  insoluV)le  in  the  oil  of  lavender  or 
turpentine,  in  which  each  of  these  lustres  is  finally  to  he 
dissolved.  A  mixture  of  these  lead  and  silver  salts  so 
prepared  was  brushed  over  a  glass  tube,  which  was  then 
dried  and  heated  over  a  flame  until  the  organic  bodies  liad 
been  completely  destroyed  ;  the  lustre  was  thus  increased, 
but  no  colour  was  visible  until  the  tube  had  been  momen- 
tarily held  in  the  reducing  flame,  when  it  became  yellow 
and  showed  a  fine  gold  lustre.  But  different  glasses  behaved 
differently;  some,  although  yellow  by  transmitted  light, 
had  only  a  silver  lustre,  and  required  the  addition  of  an  iron 
or  copper  mixture  to  produce  the  appearance  of  gold.  On 
a  larger  scale  muffies  were  tried  with  equal  success,  the 
necessary  reducing  atmosphere  being  obtained  by  thrusting 
straw  into  the  closed  chamber  ;  the  better  effects  are  depen- 
dent on  the  time  occupied  by  the  heating  and  cooling  ;  a  non- 
luminous  reducing  flame  was  therefore  caused  to  play  across 
the  muffle  at  the  right  moment,  the  whole  chamber  being 
then  cooled  as  rapidly  as  possible.  The  results  always  var^- 
with  the  n:iture  of  the  glass,  the  lustre  mixture  used,  and 
the  furnace  arrangements  ;  and  the  best  conditions  for  a 
given  glass  can  at  present  be  only  determined  by  experi- 
ment. A  firing  which  produces  a  silver  lustre  may,  if 
longer  continued,  yield  a  gold  reflection  ;  many  glasses  mil 
not  take  the  silver  mixture  alone,  but  require  the  addition 
of  lead  lustre ;  bismuth  mixtures  aid  the  formation  of  a 
good  lustre,  but  the  colour  frequently  plays  into  brown. 
Copper  lustre  may  be  made  by  precipitating  copper  sulphate 
solution  with  resin  soap  and  dissolving  the  precipitate  in 
oil  of  lavender.  Applied  to  glass  and  treated  as  above,  it 
gives  in  the  oxidising  flame  a  fine  yellow  with  coppery 
lustre,  and  this  appears  even  more  rapidly  in  the  reducing 
flame,  but  vanishes  immediately  upon  withdrawal.  The 
lustre  may  be  fixed  by  plunging  in  alcohol,  but  this  causes 
fracture  ;  such  a  lustre  is  dissolved  by  nitric  acid,  whilst 
one  produced  by  heating  a  similar  tube  in  hydrogen  is 
unaffected,  showing  that  in  this  latter  case  the  copper  is 
actually  dissolved  in  the  glass.  Solution  nf  Metals  and 
Metallic  Sulphides  unaltered  iy  Glass.  Paul  Ebell  has 
shown  (^Dinr/l.  Pohjt.  Journ.  213,  53,  &c.)  that  glass  may 
dissolve  metals  as  such.  The  author  found  that,  by  treating 
a  gold-lustred  glass  dish  with  hydrofluoric  acid  so  dilute  that 
it  scarcely  acted  on  silver,  a  residue  of  lead  and  silver  was 
obtained  in  the  form  of  a  black  metallic  powder.  Kitric  acid 
and  ammonium  sulphide  were  without  effect  on  the  original 
lustred  glass,  hence  it  is  argued  that  the  glass  held  the  silver 
in  solution,  the  golden  lustre  being  due  to  the  passage  of  the 
rays  to  a  certain  depth  through  the  yellow  surfaced  glass 
before  reflection.  Again,  a  glass,  painted  with  the  resin  salt 
of  silver  and  held  above  a  flame,  gives  first  a  transient  red 
or  violet  colour,  and  then  yields  a  silver  mirror,  soluble  in 
nitric  acid  and  transmitting  violet  light ;  on  now  applying 


the  oxydisin);  flame  the  mirror  rani.she.>;  and  the  glass 
becomes  colourless,  only  to  reappear  with  yellow  colouring 
of  glass  by  the  action  of  the  reducing  flame  ;  but  this  time 
it  is  not  afl'ected  by  nitric  acid.  The  explanation  is  that 
the  silver,  at  first  superficially  reduced,  oxidises  and  passes 
into  the  glass  as  silicate,  to  be  afterwards  reduced  ag;iin 
within  the  glass.  Glass  has  also  the  property  of  dissolving 
metallic  sulphides  unchanged,  and  hence  the  coloration 
produced  by  sulphur.  There  is  iu  the  market  a  fine  yellow 
glass — mostly  a  rtiiihing  on  cryolite  glass — containing  U-3G 
to  0-45  percent,  of  ea<lmium  sulphide;  this  colour  cannot 
be  due  to  silicate,  for  cadmium  oxide  itself  imparts  no 
colour,  moreover,  such  glass  passes  through  all  the  colour 
changes  which  the  pure  sulphide  undergoes  on  heating, 
liut  this  cadmium  glass  is  jieculiarly  liable  to  devitrification, 
which  occurs  at  a  comparatively  low  temperature  and  which 
causes  it  to  break  up  into  small  scales,  occasioning  great 
difficulty  in  its  manipulation.  A  glass  containing  lead 
sulphide  was  produced  w  liich  was  almost  black,  but  trans- 
parent, and  not  more  prone  than  cadmium  glass  to  devitri- 
fication.—W.  G.  M. 


Impiovemenis  in  the  Method  of  and  Apparatus  fur  Printing 
in  Colours.  A.  .1.  Bejof,  Paris.  Eng.  Pat.  3248,  March  3, 
1887.  8(/: 
FoK  the  purpose  of  printing,  bv'  a  single  impression,  chromo- 
lithographs in  two  or  more  colours,  a  block  is  cut  so  as  to 
form  any  suitable  design,  the  part  or  parts  of  the  block 
which  are  to  be  of  a  diflcrent  colour  or  colours  from  the 
remaining  portion  being  cut  sep:irately,  inked  with  the 
desired  colour,  and  then  replaced  in  grooves  or  apertures 
made  to  receive  them  iu  the  remaining  portion,  which  has 
been  previously  inked  with  its  respective  colour.  The 
various  parts  thus  form  a  single  block,  from  which  an 
impression  of  the  whole  design  in  the  desired  colours  may 
be  directly  obtained.  1  he  process  may  be  used  for  ehromo- 
lithography  ou  porcelain,  under  enamel. — W.  E.  K. 


IX.-BUILDING  MATERIALS,  CLAYS, 
MORTARS,  AND  CEMENTS. 

On  Corrosion  of  Lead  Pipes  hij  Mortar.     G.  v.  Knorre. 
Dingl.  Polyt.  Journ.  266,  220. 

Leadex  gas  or  water  pipes  frequently  suffer  corrosion  at 
the  point  where  they  issue  from  the  ground  into  the  brick- 
work of  buildings.  The  author  has  examined  how  far  this 
corrosion  is  due  to  the  influence  of  air,  water,  lime-water, 
mortar,  and  cement.  The  following  table  shows  the  result 
of  some  experiments  :  solutions  of  different  salts  (0"2grms. 
per  litre)  were  allowed  to  act  on  lead  plates  of  eqmil  size  iu 
the  presence  and  absence  of  air : — 


Solution  ot 


Mgrms.  of  Lead  dissolved  in  14  to  21  Days. 


The  Solution  was  contained 


In  a 

Stoppered 

Uottle. 

In  a  Beaker 

covered 

with  Filter 

Paper. 

In  a  China 

Basin  covered 

with  Filter 

Paper. 

Ammonium  nitrate  . 

1-8  to  1-8 

2-0  to  4-0 

8-0  to  lC-0 

Potassium  nitrate. .  • 

l-2tol-G 

0'5  toO'o 

2-8  to   C-0 

Calcium  chloride .... 

1-9  to  30 

l-i;  to2"8 

3-2  to   5-5 

Ammonium  sulphate 

0-7to0'7 

1-1  to  1-3 

9-2  to  16'0 

Potassium  carbonate 

0-3  to  0-3 

0-3  to  0-3 

0-7  to   0-7 

Where  the  air  had  the  easiest  access,  most  lead  went  into 
solution  and  gradually  separated  out  a^  basic  carbonate. 
Lime-water  docs  not  attack  lead,  if  the  air  be  carefully 
excluded,  whereas  in   the  presence  of  air  it  acts  on  lead 
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most  ener^ticallT.  The  corrosion  is  strongest  if  the  lead 
lies  on  the  top  of  lime  nalc.-,  mortar,  or  ecinent.  beoause  the 
absorption  of  oxvjeu  can  take  place  unJer  the  most  fiivour- 
able  circumstanoes.  A  _vi-llow  anhydrous  oxide  is  quickly 
ileposited  on  the  lead,  wherever  oxygen,  water,  and  calcinm 
hydrate  (mortar  or  cement)  have  free  access.  A  lead  pipe, 
which  had  been  cmbetlded  in  saudstonc  was  found  quite 
sound  after  many  years,  while  where  it  entered  the  brick- 
work above  jrrouiid  and  was  there  surrounded  by  mortar,  it 
was  completely  eaten  away  and  changed  into  yellow  oxide, 
containing  99- 6a  per  cent,  I'hO.  This  mortar  consisted  of  : 
sand,  78'4I  percent.  ;  calcium  carbonate,  7--lo  per  cent.; 
calcium  oxide,  4' 15  per  cent.;  water,  9' 99  per  cent. 
Wherever  lead  oxidises  in  nature  and  c.ikium  hydrate  is 
absent,  the  crust  fonued  is  white.  Ix'ad  hydrate  is  formed 
in  the  first  instance,  which  is  converted  into  basic  carbonate 
ly  the  absorption  of  carbonic  acid.  If  calcium  hydrate  be 
present,  the  latter  attracts  the  carbonic  acid  and  the  lead 
hydrate  ultimately  changes  into  yellow  or  red  oxide.  A 
yellow  or  red  crust  on  lead  pipes  may  in  most  cases  be 
safelv  ascribed  to  the  action  of  lime.  {See  «/.vo  J.  Soc. 
Chei.  Ind.  1887,  832.— S.  H. 


X.-METALLUEGY.  MINING,  Etc. 

T/ie  Formatiun  nf  Mart-like  Elei'ations  ("  Wau:en  ")  in 
Pig  Iron,  and  the  Fvrmatiojt  of  Olohules  in  Pig  and  Cast 
Iron.     B.  Platz,  Stahl  u.  Eisen,  7,  639.  * 

The  porous  and  coarse  nature  of  the  surface  of  many 
varieties  of  iron  is  due  to  the  oxidising  action  of  the  wart- 
like elevations  ("  Wanzen")  on  the  iron  immediately  under- 
lying, whereby  carbon  monoxide  is  formed,  and  this  gives  rise 
to  the  pitting.  A  connexion  exists  between  the  formation  of 
these  elevations  and  of  the  globules,  and  from  analyses  by 
^(uck  and  by  the  author,  a  complementary  relation  exists 
between  the  composition  of  the  elevations  ("  Wanzen ") 
and  that  of  the  adjacent  iron.  The  crust  first  formed  on 
the  surface  of  the  white  hot  metal  had  a  different  composi- 
tion to  the  elevations  formed  on  cooling,  and  each  time 
after  the  removal  of  the  elevations  the  iron  assumed  a  dark 
appearance  as  long  as  it  remained  liquid.  This  is  opposed 
to  the  idea  that  the  elevated  spheroids  consist  of  metallic 
compounds  of  silicon,  phosphorus,  and  sulphur,  which, 
owing  to  their  being  specifically  lighter  and  more  volatile, 
were  supposed  to  rise  to  the  surface  and  it  seems  to  show  that 
they  are  combustion  products  of  the  uppermost  layer  of  the 
melted  iron  where  the  more  readily  oxidisable  substances 
silicon  and  manganese  are  readily  burned  away  by  contact 
with  the  air.  When  the  first  crust  is  sufficiently  thick,  the 
combustion  process  is  continued  below  and  a  slag  results,  rich 
in  oxides  and  capable  both  of  oxidising  and  taking  up  large 
quantities  of  phosphorus  as  in  the  Thomas  process,  and  also 
of  oxidi)-ing  the  carbon  of  the  iron  to  carbon  monoxide 
whence  the  hollows  above  referred  to  arise.  These  hollows 
are  absent  in  iron  so  rich  in  silicon  that  the  carbon  is  not 
burnt  off.  By  covering  the  surface  of  the  molten  iron  with 
sand,  and  thus  protecting  it  from  the  air,  the  formation  of 
elevations  ("  Wanzen  ")  is  avoided.  The  globules  in  pig 
tron  contain  less  silicon,  but  more  manganese  and  phos- 
phorus than  the  mother-iron.  Tliey  occur  only  in  grey  and 
mottled  ca.st  iron,  poor  in  silicon,  in  which  the"  formation  of 
elevations  is  especially  marked.  They  are  formed  during 
the  solidification  of  the  molten  iron  in  that  portion  of  the 
muss  richest  in  phos|.horus,  which  either  in  the  liquid  or 
plastic  condition  forms  drops  in  the  hollows  produced  by  the 
disengaged  carbon  monoxide.  The  author  does  not  deny 
that  globules  may  be  i)roduced  having  the  same  composition 
as  the  mother-iron  and  fonne<l  by  spirting,  but  he  has  not 
met  with  anv. — (.'.  A.  K. 


A  new  Process  of  {'tilising  the  ^yasle  Liiiuors  from 
Copper-extracting  Works.  By  K.  W.  Jurisch.  Chem. 
Ind.  1888,  3. 

TuKSK  waste  liquors  contain  chiefly  sulphate  of  soda  and 
ferron?   chloride,   sometimes   also    chloride   of    sodium    in 


excess  and  free  acid.  But  besides  these  con.stituents  they 
contain  according  to  the  amount  of  zinc  present  iu  the 
pyrites  and  burnt  ores  used  a  varying  quantity  of  chloride 
of  zinc.  In  order  to  recover  the  latter,  the  iron  must  be 
eliminated  first,  and  this  is  done  iu  the  following  wav. 
(Ger.  Pat.  No.  4I,7;)7,  1887.) 

The  liquor  is  first  treated  with  limestone-dust  ill  a  vessel 
similar  to  the  neutralising  well  of  the  Weldon  plant,  and 
then  pumped  into  high-level  settling  tanks,  from  where  it 
runs  into  the  oxidising  cylinder.  This  apparatus  is  of  the 
type  of  a  Weldonoxidiser. 

Here  the  liquor  is  heated  by  steam  and  oxidised  by  air, 
while  at  the  same  time  milk  of  lime  is  cautiously  added 
ill  small  i|uantities  and  well  distributed.  By  this  treatment 
the  ferrous  chloride  gets  oxidised  and  precipitated  in  the 
shape  of  basic  ferric  sulphate.  According  to  the  progress 
of  oxidation,  acid  is  set  free,  which  must  be  removed  by 
lime.  But  in  adding  the  milk  of  lime,  care  must  be  taken 
never  to  reach  or  surpass  the  point  of  neutralisation,  lest 
the  zinc  should  be  precipitated.  Samples  of  the  filtered 
liquor  must  at  all  times  be  faintly  acid.  A  temporary  excess 
of  acid  does  no  harm,  'since  the  basic  ferric  sulphate  is 
insoluble  iu  weak  aciil. 

The  light-brown  mud  then  flows  into  settlers.  The  clear 
liquor,  containing  the  zinc,  is  siphoned  off  anil  precipitated 
by  an  excess  of  milk  of  lime,  yielding  oxide  and  carbonate 
of  zinc.  The  iron-mud,  however,  containing  gypsum  and 
carbonate  of  lime,  is  used  in  the  next  operation  instead  of 
limestone-dust,  whereby  it  becomes  richer  iu  iron.  The 
gypsum  contained  in  it  may  be  used  for  the  manufacture  of 
sulphate  of  ammonia  by  treatmeut  in  the  cold  with  carbonate 
of  ammonia,  leaving  a  mixture  of  oxide  of  iron  with 
carbonate  of  lime. 

From  ,jO  cubic  meters  of  such  waste  liquor  containing 
about  40  gims.  chloride  of  zinc  in  the  liter,  and  coming 
from  pyrites  containing  only  1  ■.)  to  3  per  cent,  of  zinc,  the 
following  quantities  may  be  obtained  by  this  process  : 

806  kilos,  oxide  of  iron,  mixed  with  carbonate  of  lime. 
3C00  kilos,  sulphate  of  ammonia  of  24  per  cent.  NHj. 
1444  kilos,  oxide  of  zinc  with  .'iO  per  cent,  metallic  zinc. 
3245    kilos,  salt   of  95   per  cent.  XaCl;   and  a  varying 
quantity  of  chloride  of  potassium. — K.  W.  J. 


The  Reduction  of  Alumina.     G.  A.  Faurie.    Compt.  Rend, 

105,  494. 
Two  parts  of  pure  and  finely  powdered  alumina  are 
intimately  mixed  with  one  part  of  sulphuric  aciil,  and  one 
part  of  petroleum  or  any  other  hydrocarbon.  The  mixture 
gradually  assumes  a  yellow  colour,  and  gives  off  sulphurous 
acid.  It  is  then  wrapped  up  in  paper  and  put  into  a 
crucible,  heated  to  bright  redness.  After  the  decomposition 
of  the  petroleum  the  mass  is  allowed  to  cool,  finely  pow- 
dered, and  mixed  with  an  equal  weight  of  a  powdered 
metal.  The  mixture  is  then  introduced  into  a  plumbago 
crucible,  which  is  well  covered  and  exposeil  to  a  white  heat. 
After  cooling,  the  crucible  contains  black  grains  of  the 
aluminium-alloy.  The  same  process  may  be  employed  for 
the  reduction  of  silica,  lime,  and  magnesia. — S.  H. 


Ingot-iron  for  Sleam-boiler.i.     V.  Kreuzpointer.     Stahl  u 
Eisen,  1887,7,  Gil. 

Ingot-iuon  is  used  extensively  in  America  in  the  manu- 
facture of  steam-boilers,  as  it  has  the  highest  possible 
uniformity  of  structure  ;  a  soft,  but  sufticiently  strong 
material  is  most  suitable,  and  careful  treatment  is  required 
in  rolling ;  but  the  difficulties  caused  by  its  hardness  and 
other  peculiarities  are  small  and  easily  overcome,  compared 
with  those  met  with  in  working  weld-iron.  The  author 
made  162  comparative  tests  between  old  fire-box  material 
made  from  ingot-iron  and  duplicates  which  were  put  aside 
when  the  boiler  wiis  built,  and  found  that  only  iu  one  case 
the  thickness  of  the  plate  hail  decreased  by  use,  whilst  in 
almost  everylothcr  case  it  had  increased  by  0025 — 0-.iO  mm.: 
he  attributes  this  |ihenomenon  partly  to  the  original  homo- 
geneity of  the  material.     A  sample  of  ingot-irou  containing 
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O'U— 0*17  per  ceut.  C,  0-38— 0-55  per  cent.  Mn,  0-01— 

0-05  per  cent.  Si,  0-03— 0-OG  per  cent.  1',  and  0-02— 0-0.3 
per  cent.  S,  iiiiiy  lie  takiD  us  normal,  but  wliuther  analysis 
throws  any  lifjlit  on  its  value  and  diinibility  remains  un- 
decided.— F.  (<.  K. 


On  the  I/iJtiunce  of  Phosphorus  in  Iron.     L.  Schneider. 

DiuKl-  I'oly'-  Jouru.  266,  378-382. 
In  the  Transactions  of  the  American  Institute  of  Alining 
Engiueers  (1887,  252),  15.  W.  (^Iieevers  explains  the  fact 
that  the  injurious  elfeet  of  phosphorus  is  not  proportional  to 
its  anunint  in  dill'erent  irons  and  steels  by  assertiuf;  that  this 
element  may  exist  in  the  metal  in  two  forms — as  phosphide 
and  as  jihosphate.  This  assumption  is  based  on  the  fact 
observed  by  him  that  the  residue  left  on  treatinij  tlie  metal 
with  anuuoniacal  cuprie  chloride  solution,  yielded  soluble 
phosphates  when  subsequently  difiested  with  an  ummoniaeal 
anmioniuni  oxalate  solution,  or  when  .shaken  for  five 
minutes  with  a  1  per  cent.  HCl  solution.  Estimated  by 
this  method,  the  phosphorus  present  as  phosphates,  in 
a  larp^e  number  of  steels  and  irons,  shows  considerable 
diver'^ence  anitm^x  the  dilYereut  trrades,  the  pereentaj^e  of 
the  total  phosphorus  occurring  as  phosphate  ranj;in;;  from 
2  to  5  per  cent,  in  ]iig  irons,  to  71  to  71)  per  cent,  in  bar 
iron,  and  71  to  80  per  cent,  in  Clapp-GrifEtlis  steel.  From 
this  it  would  seem  that  in  the  analytical  examination  of  a 
ffiven  metal,  the  determination  of  the  condition  of  the 
phosphorus  is  as  necessary  as  that  of  the  total  percentage. 
IJut  the  author  questions  the  correctness  both  of  Cheever's 
method  and  of  his  deductions  from  it.  A  small  ])ercentafre 
of  the  phosphorus  in  (inddled  bar  is  doubtless  due  to  the 
phosphates  containeil  in  the  admixed  slajj ;  but  as  the 
puddling  furnace  slag  rarely  contains  more  than  1  to  2  per 
cent,  of  phosphorus,  it  is  clear  that  the  percentage  thus 
introduced  cannot  exceed  a  few  hundredths  of  a  per  cent.  ; 
but  a  puddled  steel  may  show  0'.*]  per  cent,  of  phosphorus 
on  analysis,  and  yet  not  be  cold  short.  Again,  Cheever, 
in  his  method  of  examination,  assumes,  on  the  one  hand, 
that  the  small  quantity  of  iron  phosphide  present  is  unacted 
on  by  cuprie  chloi'ide,  and  on  the  other  that  a  five  mimites 
treatment  with  a  1  per  cent.  HCl  solution,  or  digestion  with 
alkaline  ammonium  oxalate,  effects  the  complete  solution 
of  all  phosphates  formed  from  phosphides  at  a  red  heat. 
But  experiments  by  Schneider  show  that  the  iron  phosphide 
in  iron  is  slightly  attacked  by  ammoniacal  cuprie  chloride 
solutions  in  the  e(dd ;  if  the  solution  is  neutral,  basic  salts 
are  formed,  the  ])hosphates  produced  being  retained  in  the 
residue,  from  which  they  are  afterwards  readily  extracted 
by  a  1  per  cent.  HCl  sohition.  If  an  alcoholic  cuprie 
chloride  solution  be  used,  the  basic  salts  are  not  formed, 
and  the  phosphates  pass  into  solution.  The  soluble  phos- 
phates, upon  the  existence  of  which  the  whole  theory  is 
based,  were  for  the  most  part  produced  by  the  action  of 
the  cuprie  chloride  upon  the  phosphide  pre-existing  in 
the  metal.— W.  G.  M. 


Improved  Apparatus  fur  the  Detection  of  Explosive  Gases 
in  Mines  or  other  I'laces.  .1.  W.  Swan,  Bromley.  Eng. 
Pat.  3362,  March  4,  1887.     8<i. 

A  PLATINUM  wire  is  enclosed  in  a  bos  provided  with 
openings  to  the  atmosphere,  which  are  protected  by  wire 
gauze.  These  openings  can  be  covered  over  when  desired 
to  exclude  the  atmosphere,  and  the  wire  can  be  viewed 
through  a  hole  protected  by  glass.  The  wire  is  made  to 
glow  by  a  current  of  electricity  and  the  brightness  observed 
when  the  atmosphere  is  excluded  and  then  admitted.  If 
the  atmosphere  is  dangerous,  the  wire  glows  more  briglitlv 
when  it  is  admitted. — E.  T. 


A  Special  Method  of  Manufacturing  Metal  from  Iron 
Ores  and  Apparatus  fur  the  Purpose.  H.  Gardner, 
Loudon.  F'rom  R.  J.  Hinderson,  Oswego,  U.S..V. 
Eng.  Pat.  2834,  February  23,  1887.     8d. 

A  METAL  with  small  percentage  of  carbon  is  obtained  direct 
from  the  ore  by  the  use  of  gaseous  fuel  alone.  A  cupola  is 
provided  with   two   tiers  of  tuyeres,  through   the  upper  of 


which  highly  heated  carbonic  oxide  is  introduced,  through 

the  lower  a  mixture  of  that  gas  with  air,  oxygen,  or  air 
enriched  with  oxygi'ii.  To  ensure  thorough  reduction  of 
oxides  in  the  furnace,  suflieieut  carbonic  oxide  must  be 
iulriiduced  to  yield  a  mixture  of  (,'Oj;C()  =  0-7 : 1  ;  the 
waste  gases  may  be  usi'd  for  filing  boilers. — \V.  G.  M. 


Improvements  in  Apparatus  for  the  Kxtraction  of  Gold 
from  (Crushed  or  other  Finelt/  Divided  Auriferous 
Material.  V.  T.  .1.  Vautin,  Lonihm.  Eng.  Pat.  15,.W4, 
November  14,  1887.     8rf. 

TiiK  ore  IS  treated  in  a  lead-lined  iron  cylinder  by  contact 
with  chlorine  or  bromine  under  a  pressure  of  about  five 
atmospheres,  supplied  by  an  air  force  pump.  Thorough 
admixture  is  ensured  by  rotation  of  the  cylinder.  After 
blowing  off  the  excess  chlorine  through  lime-water,  the 
citntcnts  of  the  vessel  arc  run  off  into  filtering  tanks,  where 
they  are  separated  by  a  canvas  or  asbestos  filter  in  connexion 
with  the  pump  si>ecified  in  Eng.  Pat.  15, .575  of  1887  (_see 
this  Journal,  page  10',)).  The  gold  solution  is  passed  to  a 
tank  in  which  excess  of  chlorine  is  expelled  by  blowing  air 
through  it ;  thence  the  liquid  is  allowed  to  flow  over  a  filter 
of  charcoal,  or  other  suitable  body,  in  large  and  small  pieces 
alternately,  in  which  the  precious  metal  is  deposited,  and 
from  which  it  may  be  subsequently  extracted.  The  first 
portion  of  the  process  is  described  under  Eng.  Pat.  4609  of 
1887.— W.  G.  M. 


A  Process  of  Reducing  Slag  and  Recovering  Metal  there- 
from. K.  \y.  E.  Maruhn,  Kuhrort,  Germany.  Eng.  Pat. 
17,049.     December  29,  188G.     4d. 

The  slag  is  preferably  collected  in  a  suitable  reservoir,  from 
which  it  is  run  out  in  a  thin  stream,  and  granulated  by 
passing  through  it  a  current  of  air  or  steam  as  in  making 
slag  wool,  but  at  a  lower  pressure.  Metal  admixed  with 
the  slag  will  .also  be  granulated,  but  the  particles,  being 
heavier,  will  be  deposited  nearer  the  apparatus.  In  this 
way,  by  means  of  a  partition,  a  separation  may  be  effected, 
and  the  slag  may  then  be  crushed  under  common  millstones. 

— W.  G.  M. 


The  Treatment  of  .Spent  Copper  Liquors  and  the  Applica- 
tion of  the  Product  for  the  Purification  of  Sewage  and 
like  Matters.  C.  Wigg,  Liverpool.  Eng.  Pat.  2403, 
February  16,  1887.     id. 

Spent  copper  liquors  containing  cliloride  of  iron  and  sodium 
sulphate  are  mixed,  under  agitation  by  beaters,  with  milk 
of  lime.  The  co-precipitated  iron  oxide  and  calcium  sulphate 
are  removed  by  filter  presses  or  after  subsidence,  and  may 
then  be  added  to  sewage  in  the  proportion  necessary  for 
purification.  During  these  operations  the  temperature 
should  not  exceed  38''  C,  so  that  peroxidation  shall  not 
be  hastened.— W.  G.  M. 


XI.-ELECTEO-CHEMISTEY  AND  ELECTRO- 
METALLURGY. 

Improvements  in  Secondary  Batteries  or  Electrical  Accu- 
mulators. ,T.  S.  Sellon,  London.  Eng.  Pat.  11,448, 
August  22,  1887.     8(/. 

The  inventor  causes  a  positive  plate  of  one  cell  and  the 
negative  plate  of  the  next  which  lies  in  the  same  plane,  to 
be  cast  or  otherwise  formed  in  one  piece  with  a  bridge 
piece  connecting  them,  and  which  when  the  plates  are  iu 
use  goes  across  the  top  of  the  two  adjoining  cells.  By  this 
means  all  the  troublesome  connexions  at  the  top  of  the 
cells  are  avoided,  and  a  faulty  plate  with  its  fellow  in  the 
next  cell  can  be  at  any  time  removed  and  replaced  without 
stopping  the  working  of  the  battery.  Moreover,  should  a 
short  circuit  occur  between  two  plates  the  other  plates  will 
scarcely  be  affected. — E.  T. 
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Ah  Improved  Means  of  Separatiny  the  Plates  in  Secoudari/ 
Batteries.  I).  L.  Salomons,  Tiiiibridgc  Wells,  and 
T.  Tarker  and  1'.  U.  Elwill,  both  of  Wolveilianipton. 
Kng.  Pat.  3197,  March  2,  1887.     Gd. 

Upon  tho  odpcs  of  the  plates  are  cast,  or  otherwise  formed, 
lugs  or  projcetions  provided  with  insnlatinp  pieces  or  plugs. 
The  lujs  of  one  plate  correspond  with  those  of  the  one  next 
to  it,  hut  are  prevented  from  touching  them  liv  the  insulat- 
ing pieces  or  pings.  Where  advisable  a  rod  of  insulating 
iiuilerial  may  bo  suspendeil  between  the  centres  of  the 
plates,  to  prevent  anv  possibilitv  ot  a  short  circuit  there. 

■  '  — E.  T. 

Improvements  in  Galvanic  Batteries.     J.  Vanghan-Sherrin, 

Kamsgate.  Eng.  Tat.  15,730,  November  IG,  1887.  6rf. 
This  battery  has  the  form  of  a  cylinder  capable  of  revolving, 
and  diviiled  into  two  portions  by  a  plane  parallel  to  the 
axis.  One  forms  a  receiver  and  the  other  is  divided  into  as 
many  compartments  as  there  are  to  be  cells  in  the  battery. 
When  the  receiver  is  uppermost,  the  exciting  liquid  flows 
from  it  by  pipes  to  the  compartments,  and  so  charges  the 
biittery.  When  revolved  so  as  to  bring  the  receiver  to  the 
bottom,  the  liquid  flows  into  it  from  the  compartments,  and 
so  the  battery  is  discharged  of  its  exciting  fluid. — E.  T. 


Secoudari/  Batteries.  C.  D.  Abel,  Loudon.  From  A.  Dun 
and  F.  Hasslacher,  Frankfnrt-on-tbe-Maiu,  Germauy. 
Eng.  Pat.  1S62,  February  o,  1S87.     6d. 

T'.iE  plates  of  this  battery  are  made  cf  carbon,  or  a  metal 
not  soluble  in  the  exciting  liquid,  the  latter  consisting  of  a 
solution  of  zinc  or  lead  oxide  in  caustic  alkaline  lye,  with 
excess  of  potash  or  soda.  The  negative  plate  is  coated 
with  an  oxide  or  combiiuition  of  oxides  capable  of  assuming 
a  higher  state  of  oxidation,  such  as  the  oxide  of  silver,  &c. 
The  battery  requires  uo  forming,  aud  the  supporting  plates 
do  not  deteriorate  with  use. — E.  T. 


Improvements  in  Galvanic  Batteries.  C.  D.  Abel.  From 
A.  Dun  and  F.  Hasslacher,  Fraukfurt-on-the-Maiu, 
Germauy.     Eng.  Pat.  1929,  1887.     id. 

To  batteries  which  emploj-  alkaline  liquids,  such  as  potash, 
the  inventors  add  3  to  5  per  cent,  of  starch  flour.  A 
gelatinous  mass  is  thus  produced,  such  that  the  battery  cell 
may  safely  be  turned  upside  down  ;  the  potash  or  other 
liquid  is  prevented  from  evaporating  or  absorbing  carbonic 
acid  from  the  air  by  coating  it  with  solid  parafliu  or 
gypsum. — E.  T. 

Apparatus  for  Electrolysing  Bleaching  Solution.  E.  Her- 
mite,  E.  J.  Paterson,  and  C.  F.  Cooper,  Loudon.  Eng. 
Pat.  1993,  Feb.  8,  1887,  11. 

This  invention  is  an  improvement  on  their  Eng.  Pat. 
No.  13,929,  of  18S4,  and  consists  of  .special  methods  of 
circulating  the  liquids  and  cleansing  the  cathodes.  Circula- 
tion is  produced  by  a  suitably  arranged  rotary  pump.  The 
anodes  are  made  of  platiiuim,  or  are  platinised,  but  glass, 
vulcanite,  &c.,  faced  w  ith  specially  pine  plumbago,  may  be 
tised.  The  cathodes  are  of  zinc,  arranged  in  various 
specified  ways,  and  are  kept  clean  by  scrapers,  either  these 
or  the  zincs  being  kept  in  continual  circular  or  reciprocatory 
motion. — E.  T. 

New  or  Improved  Means  and  Apparatus  for  the  Separation 
of  Gold  and  olhir  Metals  from  their  Ores.  G.  J.  Atkins, 
Tottenham.  Kng.  Pat.  12,295,  Seiitember  28, 188G.  8d. 
This  process  combines  electrolysis  and  amalgamation  ;  the 
ore  being  first  passed  through  an  electrolytic  cell  and  thence 
to  an  amalgamator.  The  first  portion  of  the  apparatus 
consists  of  u  double  chamber,  the  sides  of  which  arc 
separated  by  a  porous  partition.  The  ore  is  fed  into  the 
top  of  the  auode  compartment,  aud  its  descent  is  checked 
by  a  long  vertical  screw,  nearly  eqiud  in  diameter  to  tlie 
cliamber  itself,  and  rotating  in  such  a  direction  that  it 
tends  to  raise  the  ore  through  the  liquid.  A  series  of 
shelves  may  lie  substituted  for  the  spiral,  or  if  the  ore 
is  very  rapidly  attacked  by  the  liquid  all  such  arrange- 
meuts  may  be  dispeuecd  with.    The  spiral  is  preferably 


connected  with  the  positive  pole  of  an  electric  gcuerator, 
and  is  provided  with  special  frietional  safety  driving  gear. 
Any  suitable  eliilrnlylc  nuiy  be  used,  and  the  cathions, 
passing  through  the  porous  partitions,  are  deposited  on 
a  perforated  copper  cyliiuler  rotating  within  the  cathode 
chamber;  thence  the  deposited  metal  is  constantly  removed 
by  scrapers,  finally  collecting  in  a  free  space  provided  for 
it  at  the  bottom  of  the  vessel.  The  spent  ore  and  gangtie 
arriving  at  the  bottom  of  the  first  compartment  passes 
through  a  tube  to  a  cylindrical  chandler,  in  which  it  is 
carried  beneath  the  surface  of  nuTcurv  by  a  grooved  drum, 
and  is  finally  discharged  as  tailings.  The  bottom  of  the 
amalganuttor  has  a  siunp  as  a  reservoir  of  mercury ;  and 
the  level  of  the  mercury  in  the  vessel  may  be  legnlateil 
at  will.  The  tailings  are  kept  free  and  prevented  from 
carrying  over  me^cl^■^■  by  a  stirrer  jilaced  at  the  outlet. 
The  base  metals  should  thus  be  removed  by  electrolysis  ; 
the  golil,  and  any  silver  not  previously  dissolved,  are 
extracted  by  the  mercury.  If  an  electrolyte  be  used  which 
evolves  chlorine,  gold  will  be  dissolved,  but  will  usually 
be  redeposited  by  contact  with  more  electro-positive  uietal. 

—\\\  G.  M. 


XII.-FATS,  OILS,   AND   SOAP 
MANUFACTUEE. 

Improvements  in  Apparatus  fur  Separating  Mineral  or 
other  Oils  from  Oils  or  Substances  of  different  Specific 
Gravities.  A.  F.  Craig,  A.  Neilson,  and  J.  Suodgrass. 
Eng.  Pat.  3617,  March  10,  1887.     8rf. 

The  apparatus  is  of  the  centrifug-al  class,  and  an  improvement 
upon  that  described  in  Patent  No.  3749,  of  1880.  The 
details  are  uuiutelligible  without  the  drawings. — W.  L.  C, 


Improvements  in  Apparatus  for  Extracting  Oils  by  Volatile 
Solvents.  A.  W.  JIacIlwaine.  Eng.  Pat.  1 0,979,  Dec.  28, 
1886.  6(/. 
Inste.\d  of  the  usual  iron  vessels,  which  in  some  cases 
discolour  the  oil,  vessels  lined  with  enamel,  lead,  tin, 
marble,  slate,  stoneware,  porcelain,  glass,  and  even  wood 
are  employed. — W.  L.  C. 


Process  of  Rcfiniiiq  Ili/ilrocarbon  Oils.     S.  I'itt,  Chicago, 
III.,  U..S.A.     Eng.  Pat.  15,250,  Nov.  8,  1887.     4d. 

Tin;  vapour  of  the  oil  and  steam  are  sinniltaneonsly  passed 
through  a  "  converter  "  ftdl  of  fragments  of  granite  or  other 
material  capable  of  increasing  the  surface  exposed,  and  kept 
at  from  420'  to  4G0'  Fabr.  The  sp.  gr.  of  the  oil  is 
diminished  by  the  process. — W.  L.  C. 


Improvements  in  Treating  Cotton  Seed  to  obtain  Oil, 
Feeding-ca/te,  and  Itcsin-lihe  Matter.  E.  S.  Wilson. 
Eng.  Pat.  1057,  Jan.  24,  1887.     Cd. 

COTTOX  seed  is  .exposed  to  air  heated  to  between  200°  to 
300"  Fahr.,  and  then  decorticated  and  reduced  to  meal. 
The  solid  resin-like  particles,  which,  in  ordinary  processes, 
discolour  the  crude  oil,  are  then  separated  by  sieving  or  by 
grading  with  a  current  of  air,  taking  advantage  of  differ- 
ences in  specific  gravity.  The  meal  is  then  pressed,  and 
the  resulting  oil  is  of  superior  quality.  The  resin  may  be 
utilised  separately  as  a  dye.  — \\'.  L.  C. 


Improvements  in  the  Treatment  (f  Fatly  and  Oily  Matters 
fur  the  Production  of  Glycerin,  Lead  Compounds,  and 
Soap.  S.  S.  Sugdeu.  Eng.  Pat.  1033.  Jan.  22 
1887.     6(/. 

A  i,EAD  soap  is  prepared  b}'  boiling  oxide  of  lead,  water, 
and  the  oil  together;  the  clear  glycerin  water  is  removed; 
the  lead  soap  is  thus  converted  into  a  potash  or  soda  soap 
by  being  boiled  with  alkaline  ley.  The  resulting  lead 
oxide  may  be  used  over  again,  or  may  be  dried  and  ground 
for  a  pigment. — W.  L.  C. 
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XIII.-PAINTS,  PIGMENTS,  VARNISHES, 
AND  RESINS. 

The  Utiliinlion  of  a  \<iluriil  Vnitliict  in  the  Maiiii/uclure 
•it  Blacking,  Japan,  Black  Paint,  and  Varnish,  ami  other 
similar  Coloured  Materials.  H.  K.  Donovan,  IJath- 
niinus,  and  James  McKenuy,  Dublin.  Eng.  Pat.  2201. 
February  12,  1S87.     id. 

The  patentees  propose  the  use  of  ground  or  pulverised  coal 
as  a  substitute  for  lamp  biaek,  ivory  black,  bone  black,  and 
other  similar  materials. — A.  R.  R. 


and  it  shows  no  sipns  of  decay  or  burning.  The  author 
reeonmiends  this  thickness  of  soil,  and  the  use  of  super- 
phosphate for  preservinpr  manure. — C.  A.  K. 


The  Value  of  Iic.-,iilues  from  the  Manufacture  of  OH  IH 
Farming.  (_'.  Kornautli,  Org.  d.  Centr.  Ver.  f.  Kuben 
Zucker.  lud.  Oe...terr-Ungar.     25. 

The  author  discusses  the  value  of  thc.se  residues,  and  the 
best  means  of  employing  them  as  fodder.  He  insists  upon 
the  necessity  of  a  microscopic  examination,  details  of  which 
are  quoted. — B. 


Hard  Drying  Anti-corrosive  Compound.  O.  Jeycs,  Bir- 
mingham. Eng.  I'at.  2457.  February  17,  1887.  4d. 
One  cwt.  pitch  mixed  with  15  to  20  gals,  crude  naphtha  or 
creosote  oil  and  15  to  30  per  cent,  slaked  lime,  with  or 
without  colouring  pigments.  A  quick-drying  paint, 
especially  adaptable  for  resisting  heat,  is  obtained  in  this 
way.— J.  W.  L.  

A  new  Composition  capahle  of  being  formed  into  Threads, 
Films,  Sheets,  Slabs,  or  Moulded  Arliclcs,  or  used  as  a 
Varnish.  A.  il.  Clark,  frinu  M.  P.  E.  Gerard,  Paris. 
Eng.  Pat.  2694.     February  21,  1887.     6d. 

Ten  parts  guncotton  and  five  parts  gelatin  are  separately 
<lissolved  in  acetic  acid,  then  mixed  together.  A  small 
quantity  of  glycerin  and  castor  oil,  or  in  other  cases  a 
little  gluten,  glucose,  or  honey,  is  added  to  improve  the 
composition.  The  addition  of  a  trace  of  calcium  chloride 
renders  it  uninflannuablc.  The  pro<luct  can  be  used  as  a 
varnish  for  wood,  &c.,  and  especially  for  plaster,  and  can 
also  be  moulded  into  articles  of  great  delicacv  of  structure. 

—J.  W.  L. 


XIV.-TANNING,  LEATHER,  GLUE,  AND 
SIZE. 

An  improved  Process  of  Matiufanturing  Textile  Tlireads 
from  Viscous  or  Pasti/  Matters.  A.  M.  Clarke,  from 
Af.  P.  E.  Gerard,  Paris.  Eng.  Pat.  26115.  February  21, 
18S7.     6d. 

The  object  of  the  patent  is  to  prevent  agglomeration  of  the 
matter  round  the  orifice,  through  which  it  is  expelled  when 
lieing  made  into  threads.  This  is  effected  in  the  following 
way  ; — Superheated  steam  at  200^  C.  is  brought  to  bear  on 
the  substance  as  it  leaves  the  orifice,  which  extracts  the 
solvent  of  the  viscous  matter,  and  carries  it  away,  leaving 
the  thread  quite  dry,  and  the  latter  may  then  be  span.  In 
other  cases  ammonia  gas  at  100°  C.  is  used  for  the  same 
purpose. — J.  \V.  L. 


XV.-AGRICULTURE,  MANURES,  Etc. 

The  Belalion  between  the  Bloom  and  the  Tubers  of  the 
Potato.  E.  Wollny,  Forschungen  aiif.  d.  Geb.  d.  Agri- 
cultur-Physik,  1887.     10,  2  U. 

The  author  finds  that  the  development  of  the  bloom  of  the 
potato  diminishes  that  of  the  tubers,  and  that  wet  and  dull 
weather  favour  the  growth  of  the  latter,  while  the  flowers 
flourish  best  when  favoured  by  drought  and  sunshine. 

—0.  A.  K. 

Means  of  Preserving  Stable  Manure,     Gesekus,  Dcr  Laud- 

wirth.     22,  512. 
Stable  manure  mixed  with  gypsum  keeps  well  if  covered 
with  six  inches  of  soil.     With  a  covering  of  this  thickness 
the  manure  never  loses  as  much  as  one-fifth  of  its  volume, 


The  Use  of  Fresh,  of  Decomposed,  and  of  Disinfected 
Excrements  as  Dung.  O.  Kellner,  Laudw.,  Presse.  14 
507. 

Ix  Japan  aud  China  the  excrements  employed  as  dung  are 
always  allowed  to  decompose  completely  before  use.  AV'hen 
fresh,  their  action  is  less  certain,  and  the  plants  are  likely 
to  wither.  The  author  finds  that  urea,  the  most  important 
constituent  of  the  dung,  is  not  absorbed  by  the  soil  itself, 
but  remains  dissolved  in  the  moisture  contained  in  the  soil. 
The  nitrogen  may,  therefore,  be  readily  washed  awav  by 
niin ;  also  the  urea  and  other  soluble  constituents  of  the 
urine  may  saturate  the  liquid  in  the  soil  to  such  an  extent 
that  the  plants  can  derive  no  moisture  from  it,  whereupon 
they  wither.  In  the  putrefaction  of  urine,  the  urea  is 
readily  transformed  into  ammonium  carbonate,  which  is 
very  freely  absorbed  by  most  soils.  For  this  reason  the 
advantage  of  employing  decomposed  urine  as  manure  i.s 
evident.  The  decomposition  is  effected  by  diluting  it 
largely,  and  then  allowing  it  to  stand  for  8 — 14  days. 
Disinfected  manures  possess  no  advantage  over  fresh  excre- 
ments, and  the  disinfectants  used  are  likelv  to  injure  the 
plants.— C.  A.  K. 


Some  Jielalions  between  Nitrogenous  Sails  and  Plants. 
H.  Molisch,  Monatsh.  Chem.  1887.     237 — 259. 

The  diphenylamine  reaction  shows  that  nitrates  are 
present  in  most  plants,  especially  in  the  pulp  and  paren- 
chyma of  the  stalks,  but,  in  general,  herliaceous  contain 
considerably  more  than  woody  growths  ;  this  reagent  serves 
very  conveniently  for  the  detection  of  nitrates  under  the 
microscope,  but  in  woody  growths  the  reaction  is  often 
more  or  less  prevented,  owing  to  the  rapid  formation  of 
humin  substances  by  the  sulphuric  acid  in  which  the 
diphenylamine  is  dissolved  ;  a  piece  of  wood  when  dipped  in 
dilute  nitric  acid  gives  a  brownish-black  and  not  a  blue 
colouration. 
^  Kitr.ites  remain  for  weeks  or  even  months  in  the  vegetable 
cells  before  they  are  destroyed ;  the  assimilation  of  nitrates 
t  i.s  favoured  by  light.  Nitrites  do  not  occur  in  the  vegetable 
kingdom;  not  a  trace  even  could  be  found  in  plants  which 
were  grown  in  a  nutritious  medium  containing  nitrites,  and 
although  nitrates  were  present,  their  formation  was  due  to 
the  action  of  bacteria  aud  not  to  that  of  the  plant,  becau.se 
when  nitrites  are  assimilated  they  are  rapidly  reduced  and 
destroyed  ;  dilute  solutions  of  nitrites  (0- 1—6 -01  per  cent.) 
act  injuriously  on  many  plants. 

Substances  which  turn  guaiacum  emulsion  aud  starch 
paper  and  potassium  iodide  blue  are  distinctly  localised  in 
various  vegetable  tissues. 

Plants  to  which  nitrogen  is  accessible,  not  in  the  form  of 
nitrates,  but  as  nitrites  or  ammonia,  never  contain  nitrates  ; 
it  follows,  therefore,  that  neither  nitrous  acid  nor  ammonia 
undergoes  oxidation  in  vegetable  cells.  Contrary  to  the 
views  of  Berthelot  aud  Andre,  plants,  with,  perhaps,  the 
exception  of  bacteria,  have  not  the  power  of  producing 
nitrates  from  salts  contiiining  nitrogen ;  Schulze's  experi- 
ments on  lupines  (this  Journal,  1887,  601)  also  confirm 
this  statement. 

All  nitrates  originate  flom  without,  and  if  a  larger  quan- 
tity is  contained  in  a  plaut  than  in  the  soil  in  which  it 
grows,  the  excess  is  simply  due  to  accumulation. — F.  S.  K. 
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A  reduciny  Substance  in  Raw  Heel-Sugar.  E.  <J.  C. 
Lipimmnii.  Bit.,  20,  3298—3301. 
It  1ms  Ihvii  often  Juiiiiti'il  out  tluit  sulistamis,  otliiT  than 
invtTtetl  siipir,  though  possessing  aimlogons  re<lueiii^  pro- 
perties, uuisl  be  present  in  eoiuniercial  raw  siifrars,  lint  they 
have  not  hitherto  been  isohitetl.  15v  shakin};  ont  ordinary 
raw  siijrar  with  ether  an  aromatic  extract  was  obtained, 
which,  on  evaporation,  yiehled,  besides  a  few  su>rar  crystals 
ami  a  fatty  mass  faintly  smcllin'T  of  vanilla,  a  compound  in 
the  form  of  broad  icaf-like  efflorescent  crystals  ;  this 
substance  melts  at  lOi— 1(1.)",  and  shows  all  the  imiiierties 
of  catechol  (pyrocatcchiiO,  reduces  silver  solutions  in  the 
cidd  and  Fehlinf.'"s  solution  on  warminir.  Catechol  has  power- 
ful reducing  properties  ;  11)0  m';.  precipitate  from  .50  ce. 
Fehliufj's  stdntiou  after  three  miimtes  boiliufi  a  quantity  of 
cuprous  oxide  ei|uivalent  to  64  m;;.  copper  (or  32  •  8  nifr. 
;nTpc  supir)  and  200  nijj.  catechol  precipitate  a  (luantity 
of  cuprous  oxide  equivalent  to  187  mg.  copper  (or  95  "7  nig. 
grape  sugar)  ;  the  reduction  sccnis  to  vary  according  to 
the  conditions  of  the  experiment  and  before  the  separation 
of  cuprous  oxide,  clouds,  fluctuating  in  colour  between 
green  and  red,  are  observed  as  is  often  the  case  in  the 
estimation  of  sugar  in  beet-juiees.  Soldaiui's  solution,  on 
the  other  hand,  is  not  reduced  under  the  above  conditions 
even  by  five  minutes  continued  boiling,  but  a  green  colour 
only  is  produced ;  this  solution  ought  therefore  to  lie 
exclusively  used  for  the  estimation  of  inverted  sugar  in 
presence  of  cane  sugar. 

Catechol  may  either  be  formed  from  the  sugar  in  the 
process  of  mauufacture,  or  it  may  originate  in  the  beet 
itself;  both  views  are  tenable,  nearly  all  carbohydrates 
yield  a  small  quantity  of  catechol  when  heated  with  water 
to  180° — 280°,  and  the  author  obtained  from  beet  leaves 
a  small  quantity  of  a  substance  which  was  undoubtedly 
catechol ;  a  trace  of  an  organic  acid  was  obtained  at 
the  same  time,  and  this  compound,  probably  CiH^O^, 
yielded,  on  heating,  a  substance  which  was  probably 
catechol.  It  seems  likely,  that  as  catechol  is  readily 
oxidised  in  alkaline  solution  by  the  air,  it  would  be  easily 
destroyed  by  using  strongly  alkaline  juices  in  the  process 
of  manufacture,  and  only  in  the  present  very  general  metb<id 
of  working  with  juices  of  the  least  possible  alkalinity,  would 
it  lie  retained  to  any  great  extent. — F.  8.  K. 


Carbohydrates.     A.  G.  Kkstrand  and  C.  J.  Johauson. 
Ber.  20,  3310—3317. 

A  WHITE  starch-like  powder  can  be  obtained  from  the 
tubers  of  phJcum  prali-n.ie,  which,  when  air-drieil,  contain 
about  10  per  cent,  of  this  carb<ihydrate.  Like  iuulin  and 
irisin,  this  substance,  after  drying  at  100°,  has  the  formula 
C  CeHjoOj  +  H.,0;  when  heated  in  a  capillary  tube  it 
remains  unchanged  up  to  215°  and  then  swells  np  and 
melts,  it  dissolves  in  potash,  but  is  precipitated  from  its 
aqueous  solution  by  baryta,  the  precipitate  redissolving  in 
an  excess  of  the  carbohydrate.  100  pts.  water,  at  the 
onlinary  temperature,  dissolve  3-26  pts.  of  this  subsiance, 
.1-2!)  pts.  irisin  and  0-9C  pts.  inulin ;  in  lukewarm  water 
irisin  is,  however,  far  more  soluble.  The  carbohydrate 
from  phleum  does  not  give  a  blue  colour  with  iodine,  it 
dissolves  very  readily  in  concentrated  hydrochloric  acid, 
anil  the  solution  blackens  on  heating.  The  specific  rotatory 
power  is  [a]„  =  -48- 12",  that  of  inulin  [a]„  =  — 34-.'i3°, 
and  that  ot  irisin  [o]„  =  —52-34',  a  5  per  cent,  solution 
being  used  in  all  three  cases,  and  the  temperature  being  17°. 
The  new  carbohydrate  does  init  reduce  Fuhling's  solution 
even  on  continued  boiling,  but  an  ammoniacal  silver 
solution  is  blackened  on  heating ;  it  is  converted  into 
levulose  by  dilute  acids,  a  5  per  cent,  solution,  on  heatiu-' 
with  dilute  sulphuric  ai-id  for  five  hours,  turned  brown  and 
smelt  distinctly  of  caramel ;  after  removing  the  free  acid  it 
was  fonnil  that  100  cc.  contained  3'1  g.  inverted  sugar, 
the  specific  rotatory  power  of  which  is  [o]„  =  — 84-83 
(f  =  13°);    this  sohitioii  gives   pbeiiylglucosazoue   with 


sodium  acetate  and  phenylhydrazine  hydrochloride.  This 
carlKihydrate  from  phleum  resembles  inulin  in  its  tetidency 
to  form  double  refracting  sphero-crystals,  and  is  similar  to 
irisin  in  rotatory  power  and  solubility  in  cold  water;  it 
differs  from  the  latter,  bowcM-r,  in  being  considerably  less 
soluble  in  warm  water,  and  in  having  a  higher  and  sharply 
dcfinc<l  melting  point. 

The  rhizomes  of  liaUiingera  aruudinacea  contain  abotit 
5  per  cent.  <if  their  weight  <if  a  mixture  of  two  carbo- 
hydrates which  can  be  partially  separated  by  the  difference 
in  their  solubilities  in  water.  The  more  soluble  compound, 
2"9ti  pts.  of  which  dissolve  in  lui)  pts.  water  at  the  ordinary 
temperature,  was  I'onnil  to  have  the  formula  0  C,;H,„(  jj  + 
H..< )  after  drying  at  100  ;  in  its  behaviour  towards  potash, 
baryta,  iodine,  and  liydrochloric  acid  it  resembles  the 
compound  olitaine(l  from  phleiivi.  it  swells  up  and  melts  at 
205^  with  decomposition  when  heatctl  in  a  c:ipillary  tube. 
In  a  5  per  cent,  solution  its  specific  rotatory  power  [a],,  = 

—  48-91°,  it  reduces  ammoniacal  silver  solution,  but  not 
Fehliug's  solution  even  on  continued  boiling.  Dilute  acids 
convert  it  into  levulose,  by  a  similar  treatment  to  that 
described  in  the  case  of  the  preceding  carbohydrate,  a 
solution  is  obtained  containing  3-36  g.  inverted  sugar  in 
100  cc,   the  specific   lotatory  power  of  which    is    [a]„  = 

—  82  "53°  ;  this  solution  gives  phenylglucosazone  with 
sodium  acetate  atid  phenylhydrazine  hydrochloride. 

The  less  soluble  carboh3'tIrate  from  baldinyera^  1  "79  pts. 
of   which    dissolve    in    100  pis.  of  water  at   the   onlinary 
temperature,  swells   up   and  melts  at  208"  with  decomposi 
tion  ;   its  specific   rotatory  power  in  a  5  per  cent,  solution  is 
[a]„  =  -49-27°. 

From  these  results  it  seems  that  two  carbohydrates  of 
almost  identical  optical  activity  arc  present  in  baldingera, 
and  there  is  no  material  difference,  either  in  chemical  or  in 
optical  properties,  between  the  carbohydrate  contained  in 
phleum  from  that  contained  in  baldingera.  The  name 
graiiiiuin  is  proposed  for  both  these  substances.  The 
rhizomes  of  other  grnmineee  appear  to  contain  the  same 
carbohydrate. 

Dracaena  aiistralis  contains  a  carbohydrate  which  was 
obtained  in  the  form  of  a  white  powder,  the  composition  of 
which  is  G  CsHiijOs  +  H.,0  when  dried  at  100°;  it  liegins 
to  melt  at  120°,  and  at  200°  swells  up  and  is  decompo.sed ; 
it  reduces  ammoniacal  silver  solutions,  but  not  Fehling's 
solution  even  on  boiling ;  in  its  aqueous  solution  baryta 
gives  a  preci|  itate  soluble  in  an  excess  of  the  carhohv  (Irate. 
This  substance  is  similar  to  triticin,  which  Miiller  and 
Reidenieister  obtained  from  triticum  repens,  and,  according 
to  analysis,  they  ha\e  both  the  same  composition. 

In  a  5  per  cent,  solution  the  rotatory  power  of  the 
carbohydt-ate  from  dracaena  is  [ajo  =  —  3G-C1°,  that  of 
triticin  [o],,  =  —41-07°;  the  former  is  converted  into 
levulose  by  dilute  acids,  under  the  conditions  already 
described,  a  solution  is  obtained  containing  2  ■  98  g.  inverted 
sugar  in  100  cc,  the  specific  rotatory  power  of  which  is 
[ojn  =  —  82  •  78°,  this  solution  gives  phenylglucosazone 
with  sodium  acetate  atid  phenylhydrazine  hydrochloride 
Triticin  also  yields  levulose  by  a  similar  treatment. 

Neither  carbohydrate  is  coloured  blue  by  iodine,  and 
both,  on  heating  with  coiucntiated  hydrochloric  acid,  give 
brown  solutions,  from  which  a  black  precipitate  separates 
on  addition  of  water. — F.  S.  K. 


Synthetical  ETperlmcnts  in  the  Sugar  Group.    Emil  Fischer 
and  .Julius  Tafel.     Ber.  20,  2560—2575. 

Bv  acting  on  acraldehyde  with  cold  baryta-water  a  com- 
pound is  formed,  which  combines  with  phenylhydrazine 
and  gives  two  isomeiic  phenylhydrazine  derivatives  having 
the  formula  Ci^HinN^Oj.  The  one  is  named  a-phenylacruse, 
it  melts  at  2('>.'>°,  and  is  very  similar  to  phenylglucosazone, 
(the  ]ihcnylhydrazine  derivative  of  dextrose  and  levulose), 
from  which  it  differs,  howe\'er,  in  lieing  optically  inactive  ; 
the  .second  compound  melts  at  148°,  and  is  termed  fi-pheny- 
tacrose. 

AYIien  phenylglucosazone  is  reduced, a  base,  isoglucoaajiiine 
C,H,3N0i  is  produced,  whicli,  on  treating  with  nitrous  acid 
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is  converted  into  K-vuldso,  and,  therefore,  by  this  method 
dextrose  oaii  be  readily  traiistormed  into  levidose. 

A  base  isomeric  with  isoghicosamine  is  obtained  by 
rediiiin;;  o-phonyiacnise,  and  this  base  when  treated  with 
nitrous  acid  yields  a  synipy  ci)ni[)i)und,  which  has  the 
fornuila  Cf.IIi-Ofi,  and  differs  from  a  natural  sugar  only  in 
being  inactive;  5-phenylaerose  is  also  doubtless  »  derivative 
of  a  second  synthetical  siiirar. — I"-  S.  K. 


Oh    Lichcnln.       M.   Hiini;;   and    St.    Schubert,    Monatsli. 
Chem.  8,  453. 

LlciiKMN  occurs  in  considerable  (juantities  in  Cetraria 
islandlca.  The  hot  aqueous  extract  of  Cetraria  contains 
two  larbiiliydnites,  one  of  wliidi,  the  lichenin,  in  much 
larj;er  (juantity  than  the  other,  the  lichenin-starch.  Lichenin 
forms  a  jelly,  slifihtly  soluble  in  cold  water,  and  n(it  blued 
by  iodine.  It  does  not  turn  the  plane  of  polarisation,  and 
dissolves  in  hot  water  to  an  opalescent  liunid.  Boiled  with 
diluted  acids  it  yields  non-rotating  dextrine,  arul  easily 
crystallisable  grape  sugar.  This  property  of  lichenin 
deserves  consideration,  since  it  may  lead  tn  the  application 
of  Cetraria  islandica  as  a  raw  material  for  the  manufacture 
of  grape  sugar.  The  lichenin-starch  possesses  the  usual 
properties  of  a  soluble  modification  of  starch. — S.  U. 


The  Chemical  Position  of  Inosile.     Lorin.  Bull.  Soc.  Chem. 

48,  235. 
MoiiK  than  10  years  ago  the  author  published  the  reaction 
diseovere<l  by  him,  that  alcohols  with  more  than  one  hydroxyl 
group  decompose  oxalic  acid  below  lOU'  C.  into  water, 
carbonic  and  formic  acid.  For  this  reason  inositc  may  he 
classed  a.s  an  alcohol. — S.  H. 


Improiemcntx  .relalini/  to  Diff'usiny  Apparatus  for  use  in 
the  '/'refitment  of  Beet-roof,  Sui/ar  Cane,  anil  other 
Substances.  H.  H.  Lake.  From  La  Compagnie  de 
Fives-Lille,  Paris,  France.  Eng.  Fat.  2905,  Fcbruarv  24, 
1887.     8d. 

This  patent  relates  entirely  to  improvements  in  the  appa- 
ratus used  for  the  above  purposes,  and  is  unintelligible  with- 
out the  drawings. — G.  H.  M. 


I'urifriitloii  of  Beet-root  Juice.  Niessen.   Zcits.  f.  Zuckcrlnd. 

37,  S23. 
Thk  following  statements  are  made  by  the  author  : — 
(I.)  The  deterioration  of  diffusion  juice  in  comparison  with 
beet  juice  may  be  due  to  the  employment  of  too  high  a 
temperature  and  insulEcient  agitation.  (2.)  The  saturation 
removes  42*  1  per  cent,  of  non-saccharine  substance  (54*  14  per 
cent,  allowing  for  the  lime  present).  (3.)  The  filtering  off 
of  the  scum  injures  the  quality  of  the  juice  in  proportion  to 
the  time  the  filter  presses  are  allowed  to  work,  13'52  per 
cent,  of  the  jirecipitated  impurities  being  again  taken  uj). 
(4.)  A  secoiul  saturation  without  a  fresh  addition  of  lime 
has  no  iiurifying  action  ;  nor  is  any  good  effected  by  a  j 
second  filtration.  (5.)  12  per  cent,  of  bone  charcoal 
removes  10-96  percent,  of  non-saceharine  matter,  but  the 
action  slackens  after  two  hours,  so  that  much  charcoal, 
prolonged  contact,  and  earefid  separation  of  the  drainings 
are  necessary  for  good  results.  The  filtration  of  the  thin 
juice  after  the  thick  juice  may  cause  decolorisation,  but  it 
deteriorates  the  value  of  the  juice  because,  even  after  a  few- 
hours,  5-41  per  cent,  of  the  non-saccharine  substances  are 
again  washed  out.  The  author  considers  that  bone  charcoal 
w-hen  properly  employed  yields  b.-tter  jiroduets  than  are 
obtained  by  those  methods  of  purification  in  which  it  is 
di.spensed  with. — C.  .V.  K. 


XVII.-BEEWING,  WINES,  SPIRITS.  Etc. 

Germination   of  Malt.     F.    Schiilt.     Wochensehr.   f.    Br. 
4,  67:1. 

Thk  author  allowed  100  gr.  of  malt  to  gemiiiuite  in  a  suitable 
apparatus  at  17'"5  C.  for  nine  days,  and  found  that  the 
evolution  of  carbon  dioxide  increased  rapidly  for  the  first 
three  days,  reached  its  maximum  between  the  thirrl  and 
fifth  days,  and  then  gradually  decreased  uj»  to  the  ninth 
day.  At  a  higher  tempt-rature  the  evdlution  of  ga'.  was 
increased,  but  light  did  not  appear  ti)  affect  the  germinating 
malt.  The  carbon  dioxid<>  accumulating  in  the  apparatus 
hindered  the  further  cvnlutinn  of  gas  in  proportirui  to  the 
quantity  present  By  means  of  these  experiments  on  the 
small  scale  it  is  calculated  that  in  the  miilting-room  100  kg. 
of  barley  will  yield  77  kg.  of  kiln-dried  malt  containing 
2  per  cent,  of  moisture ;  this  agrees  with  the  results 
obtained  in  practice. — C.  \.  K. 


Formation  of  Normal  Anit/I  Alcohol  in  the  Fermentation  of 
Ghjeerol  by  Bacillus  biiti/licus.  K.  C.  Morin.  Compt. 
Rend.  105,  816. 

AccoKDiNG  to  Fitz  "  Bacillus  buli/ticus  "  converts  glycerol 
into  alcohols  (ethyl,  propyl,  and  butyll,  glycol,  and  acids. 
The  author  finds  that  normal  amyl  alcohol  is  also  produced, 
the  quantity  amounting  to  4  per  cent,  of  the  mixture  of 
alcohols  obtained  (equal  to  about  I  per  cent,  on  the 
glycerol  taken)  ;  it  may  be  separate<l  by  fractionation. 
It  is  worthy  of  note  that  only  normal  alcohols  are  produced 
in  this  fermentation. — C.  A.  K. 


77ie    Effect    of  Heat  on    Cider.     U.   Lcchartier.     Compt. 

Rend.  105,  6-53. 
Bv  heating  cider  either  in  liottles  or  casks  to  60^  to  fi.i'  the 
fermentation  is  stopped,  and  the  tendency  to  turn  sour  from 
acetic  fermentation,  is  prevented.  The  liquid,  however, 
acciuiies  a  peculiar  taste,  resembling  that  of  diied  fruit ; 
this  may  be  removed  by  the  addition  of  a  bottle  of  the 
cider  which  has  not  b?en  heated,  when  a  normal  alcoholic 
fermentation  sets  in. — C  A.  K. 


The  Refrigeration  of  Cider.  G.  Lechartier.  Compt. 
Rend.  105,  723. 
^yHK^•  cider  i.s  cooled  to  -18°  to  -20"  a  portion  of  the 
liquid  soon  .solidifies  and  the  temperature  ri.ses  to  —a' to 
—  4".  The  portion  still  liquid  has  a  higher  specific  gravity 
than  the  original  cider.  The  solidified  portion  melts  to  an 
almost  colourless  liquid,  having  a  sji.  gr.  of  I'O  and  con- 
taining only  0-3  per  cent,  of  alcohol.  Cider  containing 
4—5  per  cent,  of  alcohol  yields  on  freezing  a  concentrated 
cider  containing  7 — 8  per  cent,  of  alcohol  and  60 — 80  gr.  dry 
extract  per  litre  ;  this  composition  coi-responds  to  that  of 
the  richest  Normandy  cider.  Both  the  taste  and  aroma  of 
the  eider  are  obtained  in  a  concentrated  form  by  freezing  it. 
The  fermentation  is  slowed  but  not  stopped  even  after 
?12  hours.— C.  \.  K. 


Process  for  removinij  Fusel  Oil  from  Crude  .'Spirits  or  from 
the  Mash  containing  fri/r^c  Spirits.  Herman  Grote, 
Guatemala,  Central  America.  Eng.  I'at.  2109,  February  10, 
1887.     6rf. 

Tins  patent  consists  in  the  preparation  of  a  compound  by 
fusing  together  either  sodium  or  potassium  nitrate  and 
magnesium  carbonate,  or  a  carbonate  of  the  alkalis  or 
alkaline  earths.  The  fused  compound  is  then  mixed,  either 
before  or  during  distillation,  with  the  crude  spirits  or  the 
mash.  The  inventor  claims  that  it  removes  the  fusel  oil 
and  other  impurities. — G.  H.  M. 
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Ah  Improved  Process  and  Apparatus  for  Pnrifying 
Alcohnls  by  means  of  Ht/drorarhoiis,  T.  G.  Bowick, 
IlariHiulcii.  Kii^'.  Tut.  U^-S:,  October  29,  1887.  8rf. 
In  tliis  jirocoss  the  alcohol  mid  hydrocarbons  arc  forced  in 
opposite  directions  Ihroufih  a  series  of  cylinders  ]irovided 
with  diaphnipnis  in  the  centre.  An  emulsion  is  formed 
which  afterwards  sepanites,  and  the  alcohol  jiasscs  out  at 
the  bottom  of  each  cylinder  and  ihc  hjdrocariinns  at  the  top, 
so  that  the  purest  "aleoliol  nucis  the  piinst  hyilrocarhon 
in  its  imssiijie  through  the  ejliuders.  A  full  illustrated 
description  of  the  plant  cmploved  i.s  given. — G.  II.  M. 


XVIII.-CHEMISTRY  OF  FOODS.  SANITARY 
CHEMISTRY,  AND  DISINFECTANTS. 

(^)_CHEMISTRY    OF    FOOD. 

Aew  Prplone  Preparations.    K.Schumaeher-Kopp.    Chem. 

Zeit.  11,  1395. 
The  well-known  Swiss  firm  of   JIaprjri  lately  hroi'<rht  out 
some  new  preparations,  which  are  of  especial  value  as  food 
for  invalids. 

I. — Concentrated  hroth-extraet. 

II. — Solid  peptone-food. 
Their  analyses  showed  the  following  results  :  — 


II. 


Water 

Nitrogenous  matter...  , 

Soluble  carl)ohj-dratcs. 

Sodium  chloride 

Other  salts ■■ 

Onninic  m»tter 


Per  Cent. 
37'40 

20  Mil 
(of  which  11  "ti  per 
cent,  is  peptone.) 

20-20 

9-77 

2-0.1 
1014 


Per  Cent. 
8-03 

41 -.'i? 
(of  which  .-SI- n  per 
cent,  is  peptone.) 

,t7-80 

3 -.33 

2-87 


The  same  firm  is  also  known  for  their  legumin  prepara- 
tions, which  give  the  following  results  on  analysis  : — 

I  Per  Cent. 


A 


B 


AA 


BB 


CC 


Albumen  ..., 

( -arlK)by  tlrate 

Fatty  matter, 

Salts 
(! 
P,Os  therein) 

Moisture 1  12-87 

Proportion  of  albumen  ' 
to  cairbohjdratcs...  1:2*65 


23-21 

39-27 

1-76 

2'89 
(Perc4;nUnc    of)     ^.^j 


17 -21 

07-33 

1-03 

1-43 
(8-42) 


19-42 

03-69 

1-51 

2-60 
(1-32) 


12-40  ;  12-76 
1:4     1:3-4 


30-60 

27-19 

49-50 

50-92 

6-44 

6-20 

3-60 

3-45 

(1-40) 

(1-45) 

9-27 

12-24 

1:2 

1:2-2 

19-25 

63-17 

4-21 

2-45 
(1-39) 

10-92 


-S.H. 


The  Application  of  Molasses  as  a  Food-stuff.     S.  Klix. 
D.  Landw.  I'resse.  14,  .')73. 

TiiK  molasses  from  distilleries  are  given  as  food  to  cows 
and  sheep  ;  their  value  is  thus  not  fully  realised,  while  if 
given  in  excess  they  are  liable  to  produce  malanders  and 
other  illnesses.  In  order  to  employ  molasses  as  food  to 
the  fidlest  advantage,  this  material  should  be  kept  at  a 
teiuiieraturc  not   below  56^  C.  for  a  long  time,  so  a.s  to 


prevent  the  development  of  bacteria,  and  should  then  he 

diluted  and  cooled  to  25° — 38°  immediately  before  being 
given  as  food.  Too  great  rtiliilion  is  to  he  avoided,  not 
more  than  25—30  litres  of  water  being  given  per  500  kilog. 
weight  of  the  aninuil,  daily.  Fine-cut  coarse  fodder  mixeil 
with  the  nuilasses  should  be  given  by  itself  and  not  more 
than  twice  a  day.  Special  strengthening  food  and  calcium 
phosphate  should  only  be  given  from  time  to  time  when 
necessary;  dry  fodder  may  always  be  given  in  sufficient 
quantity.  It  is  very  necessary  that  the  vessels  employed 
for  the"  molasses  food  be  kept  perfectly  clean,  which  may 
be  effected  by  washing  them  with  fre-hly-prepared  lime 
water.  Aeeording  to  the  author  these  precautions,  if 
properly  carried  out,  ensure  exeelUnt  results  in  the  use 
of  molasses,  and  there  is  uo  reason  to  fear  the  development 
of  malanders. — C.  A.  K. 


Saffron  Surrogate  and  "  Permitted  "  Colouring-Matters. 
Th.  Weyl.  Ber.  20,  2835— 283C. 
DiKlTKOCnESOL  ("  saffron  surrogat  "),  the  employment  of 
which  ;for  colouring  butter,  confectionery,  &c.  is  permitted 
in  Germany,  is  a  deadly  poison.  When  the  commerei;il 
article  is  aiiministered  iu  doses  of  0-25  grm.  for  every  kilo, 
of  rabbit,  death  follows  in  from  20 — 30  minutes,  and  since 
the  commercial  article  contains  ammonia  the  fatal  dose  of 
the  pure  cmnitound  will  be  considerably  less.  Martins- 
yellow,  in  doses  of  1  gr.  of  the  calcium  or  aunnonia  salt,  is 
not  poisonous,  nor  is  the  so-called  "  butter-yellow " ;  the 
yellow  regetable  colouring-matters,  such  as  Orleans,  saffron, 
yellow-berries,  calendula,  curcuma,  aiul  yellow-wood,  arc 
also,  as  far  as  is  known,  non-poisonous. — F.  S.  K. 


Improvements  in  the  Manufacture  of  Vinegar,  .T.  F.  I'easgood. 
Eng.  Pat.  10,346,  July'25,  1887.     id. 

TiiE  fruit  of  the  tomato  plant,  preferably  when  ripe  or 
nearly  so,  is  reduced  to  a  pulp  and  steeped  in  water  for 
24  hours.  The  Iiqiu)r  is  then  di'awn  off,  sugar  added,  and 
the  whole  allowed  to  ferment.  The  liquid,  tomato  vincg-.ir, 
is  then  decanted.  The  claims  are  for  the  application  and 
use  of  the  tomato  fruit  for  making  vinegar,  and  the  process 
of  manufacture  as  described. — E.  E.  B. 


New    Trcalmcitt    of  MUk    to    prevent    its   turning    Sour. 

J.  Frame,  Marsden,  near  Iluddersficld,  Yorks.   Eng.  I'at. 

1772,  February  4,  18S7.     4d. 
The  treatment  consists  in  charging  with  carbonic  acid  gas 
or  otherwise  aijniting  the  milk  which  is  subsequently  pre- 
served iu  air-tight  bottles  or  barrels. — E.  E.  B. 

(JB)— SANITARY  CHEMISTRY. 

Alpha-oxynaphthoic  Acid,  a  new  Antiseptic.  EUenbergcr 
and  von  llofmeister.  Arch.  f.  JE.vp.  Path.  «.  I'harm. 
X  VIII.    A.  Liibbert,  Mitth.  Bactcriolog.  Lab.  Drcsdener 

Albertstiidt. 

a-OxYKAPiiTnoic  acid  (HO)r,uII|;(COOH)  is  prepared  by 
means  of  the  action  of  carbon  dioxide  under  strong  pressure 
and  at  an  elevated  temperature  on  o-naphthol  sodium. 
The  compound  is  almost  insoluble  in  water,  100  cc.  only 
taking  up  in  the  cold  0-0535  gnn.  It  sublimes  unchanged 
between  90'  and  100'  C,  and  melts  at  186'^  evolving  CO.,. 
It  dis.solves  in  solutions  of  the  alkalis  and  their  carbonates, 
forming  colourless  salts  with  neutral  reaction,  and  more 
soluble  both  in  hot  and  coUl  water  than  the  acid  itself 
(100  cc.  at  18"  C.  dissolve  6-37  grms.  of  the  .salts).  The 
acid  is  precipitated  from  solutions  of  its  salts  by  hydro- 
chloric, sulphuric,  nitric,  and  acetic  acids,  but  not  by 
carbonic  acid.  Solutions  of  its  salts  gradu:illy  decompose 
when  kept  even  at  normal  temperatures.  'J'he  following 
reaction  serves  to  distinguish  the  a-  from  the  /3-acid.  A 
little  of  the  respective  salts  is  treated  with  red  fimiing 
nitric  acid.  In  the  case  of  the  o-aeid,  a  beautiful  violet  or 
blue  colour  results,  passing  into  red;  in  that  of  the  #-acid, 
oidy  a  greenish  yellow  colouration. 
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With  regard  to  the  antiseptic  properties.  (1.)  Fresh 
meat  juice  began  to  decompose  in  about  12  hours  when 
kept  at  from  37''  to  40'  C.  (2.)  The  aildition  of  1  part  to 
20,000  of  o-ox_vnaphthoic  aci<l  was  found  to  retard  this 
decomposition,  so  that  it  only  commenced  after  48  hours, 
whilst  (3),  with  a  proportion  of  1  to  2,500,  no  bacteria 
could  be  detected  in  unboiled  liquids  after  seven  days. 
(4.)  When  the  liquiil  had  been  boiled  an  admixture  of  1  to 
1,200  was  found  to  be  amply  sufficient  for  prevcntini; 
putrefactive  change.  (3.)  In  the  proportion  of  1  to  600 
decomposition  was  slopped  in  li(iuids  undergoing  rapid 
change.  (6.)  The  sodium  salt,  however,  was  rc^quired  in 
the  proportion  of  1  to  300  to  prevent  deeomposition,  and 
when  the  latter  was  in  vigorous  progress  this  salt  was 
powerless  to  check  it.  (7.)  The  effect  of  the  6-aeid  and  its 
salts  was  very  similar  to  that  of  the  a-acid  and  its  salts. 

With  regard  to  the  physiological  expennients,  the  con- 
clusions were  that  these  acids,  the  nisomeride  especially, 
arc  more  powerful  than  cither  saUcylic  or  carbolic  acids  as 
antiseptics.  Probably  also  they  and  their  sodinm  salts  will 
be  valuable  as  antipyretics.  The  acid  is  not  decomposed  in 
passing  through  the  system,  and  so  would  probably  be 
valuable  iu  case  of  diseases  arising  from  some  forms  of 
putrefactive  or  fermentative  change  in  the  internal  organs, 
and  in  treating  affections  supposed  to  be  due  to  the  action 
of  micro-org-anisms  in  the  blood.  Toxic  influence  is 
not  greater  than  with  other  bodies  of  the  same  class. 
Dr.  Liibbert  inoculated  the  bodies  of  dead  animals,  and  in 
all  cases  the  bacteria  of  putrid  urine  and  meat,  &c.  were 
killed.  The  micro-organism  of  anthrax  was  sterihsed  with 
aqueous  solutions  of  the  a-acid.  Salkowski,  of  Berlin,  and 
Kobcrt,  of  Dresden,  give  similar  evidence  as  the  result  of 
their  experiments. — AV.  S. 


The  Stability  of  Antiseptic  Sublimate  Solutiojis.     Victor 
Meyer.     Bcr.  20,  2970—2974. 

Solutions  of  Gottingen  town's  water,  containing  J^  per 
cent,  sublimate,  when  placed  in  airtight  vessels,  and  kept 
in  the  dark,  underwent  no  decomposition,  even  after  the 
lapse  of  two  months.  Similar  solutions,  prepared  with 
filtered  pond  water  and  water  containing  considerable 
qnantities  of  organic  matter,  were  kept  under  the  same  con- 
ditions, and  after  two  months  only  the  very  slightest  decom- 
position had  taken  place.  The  addition  of  common  salt  (see 
this  Journal,  1887,  p.  074)  is,  therefore,  unnecessarv. 

— F.  S.  K. 


A  Chemical  Test  for  Cholera-bacteria.     J.  Judassohn  and 
F.  Cahcn.     Zeits.  Anal.  Chem.  27,  106. 

The  cholera-red  reaction  is  due  to  a  substance  which  is 
formed  from  the  peptone  or  albumen  contained  in  the 
nutritive  medium,  and  which,  according  to  Brieger,  is  an 
inilol  derivative. 

C'ahen  has  shown,  however,  that  if  the  cholera-bacteria 
be  placed  in  an  alkaline  nutritious  fluid,  coloured  by  litmus, 
and  cultivated  at  37',  the  solution  is  decolorised.  Spirillum 
Finkler  and  spirillum  ti/royenes  do  not  reduce  litmus 
solution  at  this  temperature. — F.  S.  K. 


Oh  the  Prcparatimi  of  Carbolic  and  Iodoform  Gauze. 
G.  Daux.  Journ.  I'harm.  Chim.,  1887,  5th  Scr.  16, 
201. 

For  the  preparation  of  carbolic  gauze,  a  solution  is  made 
containing  100  grms.  of  crystallised  carbolic  acid,  0*5  grm. 
of  resin,  and  1  grm.  of  glycerol  in  1,250  gmis.  of  alcohol 
(90°),  and  O'S  grm.  of  Venice  turpentine.  This  solution  is 
sufficient  for  25  metres  of  white,  washed,  untinished  gauze. 
The  gauze  is  cut  into  strips,  and  left  in  the  solution  for  2 — 3 
hours,  then  wrung  out  lightly,  and  hung  upon  a  line  for  about 
20  minutes  in  a  room  through  w  hich  there  is  a  good  draught. 
The  slightly  damp  strips  arc  then  made  up  into  a  bundle, 
dried  iu  the  open  air,  and  finally  wrapped  in  parchment- 
paper,  or  kept  in  paper  boxes,  as  in  metallic  boxes  it  under- 
goes change  and  turns  yellow.  As  long  as  the  carbolic 
gauze  is  moist,  the  smell  of  phenol  is  scarcely  perceptible, 
as  carbolic  acid  is  given  off  ouly  when  the  gauze   is  dry. 


150  metres,  which  the  author  prepared  by  this  method  in 
1881,  have  not  as  yet  undergone  any  change,  and  smells  now 
exactly  as  it  did  directly  afler  its  preparation. 

To  prepare  iodoform  gauze,  50  grms.  of  iodoform  and 
02  grms.  of  resin  are  dis.solved  in  500  grms.  of  alcohol 
(90  ),  500  grms.  of  rectified  ether,  and  0*5  grm.  of  castor 
oil.  This  solution  suffices  for  10  metres  of  white,  washed, 
unfinished  gauze,  which  is  cut  into  strips  of  1  metre. 
100  grms.  of  the  solution  are  placed  in  a  glazed  vessel  of 
5 — 6  litres  capacity,  and  one  strip  is  dipped  into  the  liquid, 
well  soaked,  wrung  out,  and  the  operation  repeated  until  all 
the  liquid  is  absorbed  and  no  more  can  be  wrung  out  (»f  the 
strip.  It  is  then  immediately  hung  on  a  line  in  a  dark 
room  heated  to  25' — 30°.  In  2il  minutes  it  is  quite  dry,  and 
is  wrapped  in  >ellow  parchment-paper,  as  it  must  not  be 
kept  in  metallic  boxes. 

Tile  hand?  are  freed  completely  from  the  smell  of  iodo- 
form by  washing  them  first  with  soap  and  then  \\ith  tincture 
of  iris,  according  to  the  suggestion  made  by  BOlinguard. 

—  b-.S.K. 


Improvements   in    Treating   Socaye  and    oilier  Impure  or 
Waste  Liquids  for  the  Recovery  and  Maiifaelure  there- 
from of  Manurial  and  other  Products,  and   in  Meatts  or 
Apparatus  therefor.     W.  H.   Hartlaiul,  Glasgow.     Eng. 
Pat.  16,039,  December  8,  1886.     llrf. 

The  treatment  is  carried  out  in  an  apparatus  explained  by 
drawings,  in  which  provision  is  made  for  subsidence  of  the 
heavier  particles  of  solid  matter,  and  the  clarification  of 
the  liquid  is  completed  by  the  use  of  various  precipitants 
such  as  lime,  sulphate  of  alumina,  basic  .slag,  chalk,  &c. 
adapted  to  the  nature  of  the  liquid,  the  defecation  being 
further  assisted  hy  means  of  aeration.  The  sludge  may  be 
dried  and  incinerated,  or  simply  dried,  for  utUisatiou  as 
manure. — G.  H.  B. 


Ncic  or  Improved  Compounds  to  be  used  for  Veodorisiny, 
Filtering,  and  Manuring  Purposes.  T.  McMurniv, 
Glasgow.     Eng.  Pat.  3292',  March  4,  1887.     6<i. 

Sr.AG  from  the  blast  furnace  is  run  direct  into  dilute  sul- 
phuric or  other  acid,  ami  the  granular  product  is  mixed  nnth 
charcoal  or  coke,  and  ground  to  powder  in  a  mill.  The 
compound  is  used  as  a  deodoriser  in  stables,  &c.  (the  free 
acid  present  being  useful  in  absorbing  ammoniacal  odours), 
and  can  also  be  used  for  treating  waste  liquors. — G.  II.  B. 


A  Process  and  Apparatus  for  Purifying  Water.  Gustav 
Bischof,  Bloomsbury.  Eug.  Pat.  3461,  March  7, 
1887.     4d. 

The  water  is  purified  by  agitation  with  spong)-  iron,  which 
is  then  remoied  by  subsidence.  The  separation  of  the 
iron  is  assisted  bv  means  of  aeration. — G.  H.  B. 


Improved  Means  to  be  Employed  in  the  Purification  of 
Water  and  other  Liquids,  and  the  Preparation  and 
Treatment  of  Materials  therefor.  C.  J.  Biihring,  Ham- 
burg.    Eng.  Pat.  7619,  May  25,  1887.     6d. 

A  Fii-TEEIXG  medium  is  prepared  by  incorporating  asbestos 
fabric  with  vegetable  or  animal  charcoal  freed  from  nn'neral 
impurities  by  treatment  with  acid.  The  mass  is  cemented 
together  by  mixing  with  pitch  or  a  solution  of  glue,  and 
the  whole  is  carbonised  by  heat  in  closed  vessels.  The 
mass  mav  be  made  to  take  any  desired  shape  for  use  in 
filters.— G.  H.  B. 


Improrements  in  preventing  the  second  or  further  Fermen- 
tation of  Yeast  or  of  any  other  Ferment  or  Kaiser  when 
combined  with  Wheat  or  any  other  Cereal  or  Admixture 
of  Cereals  to  be  Consumed  or  Used  as  Food.     C  K.  AV. 
Offeu  and  A.  F.  More,  both  of  Kingsland,  London.    Eng. 
Pat.  16,  592,  December  2,  1887.     id. 
The  antiseptic   mixture   claimed  consists  of  salicylate   of 
soda,  boric  acid,  and  biboratc  of  soda,  which   is  dissolved 
in  water  and  mixed  with  the  grain,  either  whilst  it  is  still 
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whole  or  after  it  h»s  been  ground  info  flour.  Yeast  is  then 
added,  and  the  doujih  baked  in  the  ordinary  miinner.  The 
proportions  in  the  mixture  are  about  10  parts  by  weight 
of  salieylatc  of  soda,  3  of  boric  acid,  and  4  of  borax. 

— K.  E.  B. 


A^oit/  Compo.tition  for  I'rrscrfiini  Organic  Subsliinces  and 
Melhmi  pf  I'sing  llie  Same.  V.  (irosfils,  Vcrviers, 
Belcinin.  "  Enfr-  Tat.  ias.l,  February  1;!,  I8S7.  6(1. 
Tub  antiseptic  mixture  to  which  is  given  the  name 
"  Lactacidine  "  is  composed  of  lactic  acid  and  sahcylic  acid, 
to  which  various  oilur  materials,  such  as  supir,  glycerine, 
&e.,  may  be  addcil.  For  the  preservation  of  butter  an 
aqueous  solution  containing  2 •  S.')  per  cent,  lactic  acid  and 
0-35  per  cent,  salicylic  acid  is  preferred,  and  the  antiseptic 
may  be  removed  from  the  butter  before  use  by  washing  it 
with  water. — K.  K.  B. 


The  Manu/artiirf  nf  an  Improved  Carbon  for  Filtering 
and  Decolorisinri  Purposes.  G.  F.  Marshall,  London. 
Eng.  Pat.  2983,  February  2"!,  1887.     id. 

Carded  asbestos  is  steeped  for  about  48  hours  in  limc- 
miter,  well  washed,  and  dried  in  a  muffle  furnace.  It  is 
next  mixed  with  about  one-fourth  of  its  weight  of  powdered 
coal  pitch  and  packed  in  crucibles  in  a  muffle  kiln,  where  it 
is  raised  to  a  white  heat.  When  cold  it  is  withdrawn, 
sieved,  and  sorted  into  the  various  grades,  and  is  then 
ready  for  use.  Instead  of  the  preliminary  soaking  in  lime 
to  remove  the  dress,  the  asbestos  may  be  simply  boiled  in 
water,  and  a  roasting  in  an  open  kiln  may  be  substituted 
for  the  muffle  drying.  Moreover,  instead  of  placing  the 
pitch  in  the  crncihles  with  the  asbestos,  this  last  may  be 
jmcked  in  crucibles  with  perfonited  bottcmis,  fumes  of  pitch 
being  allowed  to  pass  through  these  and  act  upon  the 
contents. — A.  R.  D. 


XIX.-PAPER,  PASTEBOAKD,  Etc. 

Sizing  Paper  with  liosin.     James  William  Wyatt.     Proc. 
Inst.  Civil  Eng.,  1887.     (Paper  No.  2285.) 

This  paper  contains  a  very  full  account  of  the  preparation 
of  the  different  kinds  of  rosin-size  ;  also  an  explanation  of 
the  reactions  which  take  place  when  rosin  is  dissolved  in 
smla  and  when  it  is  precipitated  from  its  solution  by  means 
of  alum  or  sulphate  of  alumina.  The  author  gives  the 
quantities  of  nuiterial  necessary  for  preparing  the  rosin  soap 
and  the  quantities  of  alum  required  for  precipitation.  He 
also  gives  useful  hints  for  the  prevention  of  "  frothing  "  on 
the  machine. — E.  J.  B. 


Process/or  the  Manufacture  of  Cellulose.     Charles  Kellncr 

Podgora,  Austria.  Eng  Pat.  15,942.  8d. 
This  process  consists  in  heating  wood  or  other  fibrous 
material  in  an  apparatus  consisting  of  two  .separate  cylin- 
drical vessels  connected  together  by  pipes.  The  vessels 
are  pro\Hded  with  steam  coils,  whereby  they  may  be  heated 
to  a  temperature  of  126'  C.  They  are'  filled  with  a  solution 
of  common  salt,  or  other  chloride,  and  a  current  of  elec- 
tricity is  passed  into  separate  parts  of  the  connecting  pipe, 
which  is  so  arranged  that  the  prodiu'ts  of  the  electrolvsis, 
chlorine  and  caustic  soda,  pass  alone  into  the  two  vessels. 
After  acting  upon  the  material  for  some  time  the  solutions 
arc  conducted  into  a  small  mixing  vessel,  where  the 
chloride  is  reformeil.  'Ilie  direction  of  the  current  is  then 
changed,  so  that  that  vessel  info  which  chlorine  formerlv 
passed  is  now  treated  with  caustic  soda  solution,  and  eic'e 
versa.  By  continuing  this  altermite  action  for  siune  time 
the  wood  is  completely  reduced  to  pure  cellulo.se. — E.  J.  B. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Active  Principle  of  the  Quebracho  Bark.     Iluchard. 
Arch,  de  Pharm.  10,  4.'i3. 

Qi:kuraciio  bark  contains,  beyond  quebrachol,  the  alka- 
loids aspidovperniin,  (juebrachin,  hypoquebracbin,  aspido- 
spermatin.anil  aspidosamin.  These  alkaloids  all  act  as  febri- 
fuges, especially  quebrachin,  which  reduces  the  teuiperalure 
of  the  boily  .')" — 7"  in  15  minutes.  Aspidospermin  in  doses 
of  0'05  to  (>•  15  gr.  acts  well  in  cases  of  asthma.  All  arc 
poisonous,  c.speciallv  quebrachin  and  hvpoquebrachin. — 

C.  A.  K. 


Examination  of  the  Extract  of  Bucli-Iiean.  A.  Kremcl. 
Phami.Po.st."20,  721. 
The  bitter  principle  of  the  buck-bean,  "  menyanthin,"  is 
obtained  by  digesting  the  aqueous  extract  with  animal 
charcoal  and  extracting  it  from  the  latter  with  alcohol  after 
washing  with  water,  or  by  shaking  the  aqueous  extract  with 
chloroform.  The  extract  is  characterised  by  the  consider- 
able amount  of  manganese  contained  in  the  ash,  which  often 
appears  of  a  blue-green  colour ;  by  adding  dilute  acetic 
acid  cautiously  to  a  solution  of  the  ash  it  becomes  red, 
owing  to  the  fornuitiou  of  permanganic  acid. — C.  A.  K. 


XXI.-PHOTOaRAPHIC  MATERIALS  AND 
PROCESSES. 

Improvements  in  Printing  Artifirial  Shies  bif  Pltotographij 
OH  to  Photographs.  G.  J.  Sersball,  liirmiugham.  Eng. 
Pat.  2012,  February  9,  1887.     id. 

A  DRAWING  of  a  sky  is  made  on  a  transparent  substance.  ,\ 
photographic  negative  of  a  landscape  being  taken,  the  part 
representing  the  sky  is  rendered  opaque.  A  print  of  this  is 
taken  on  sensitised  jiaper,  and  the  blank  portion  correspond- 
ing  with  the  sky  in  the  negative  is  carefully  cut  off.  The 
part  containing  the  landscape  is  now  exposed  to  daylight 
and  allowed  to  become  black,  and  may  thus  be  used  as  a 
mask  to  a  photographic  print  of  the  .same  negative  when 
printing  the  artificial  sky  by  means  of  the  above-mentioned 
transparency.— J.  W.  L. 


Improvements  relnlin;/  lo  Photo-chemical  Printing.  W.Willis, 
Bromley.     Eng.  Pat.  1G,(IU3,  November  21,  1887.     Crf. 

In  this  improved  method  of  using  the  platinum  bath,  salts 
of  lead  or  mercury  are  used  instead  of  phosphates  for 
rendering  the  ferrous  image  insoluble.  The  sensitised 
paper  is  coated  in  some  cases  with  a  solution  containing 
60  grains  ferric  oxalate  with  1  grain  plumbic  chloride  and 
1  grain  nu-rcuric  chloride  in  1  fluid  ounce  of  water ;  or 
if  the  lead  salt  he  omitteil  two  or  more  grains  mercuric 
chloride  are  employed.  The  developing  solution  in  this 
case  is  an  aqueous  soluticui  containing  90  grains  potassium 
oxalate  and  9  grains  "  potassie-cbloroplatinite "  per  fluid 
ounce, or  GOgr.iins  ammonium  tartrate  and  8  grains  *'ammonic- 
chloroplatinile."  Or  the  salts  of  lead  or  mercury  may  be 
used  in  the  developing  bath  instead  of  on  the  paper.  In  this 
case  the  paper  is  coated  with  a  .solution  containing  60  grains 
ferric  oxalate  per  fluid  ounce,  and  the  developing  bath  con- 
tains, in  addition  to  the  first  named,  lead  acetate,  added 
until  a  jirecipitate  begins  to  form,  or  mercuric  chloride, 
5  grains  to  each  fluid  ounce. — J.  W.  L. 
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XXIII.-ANALYTICAL  CHEMISTRY. 

Tesiinij  Sodium  Bicarbonate.     I'harm.  Ceutr.     U.  N.  1'.  8, 
569. 

The  author  considers  the  pheiKilphthalein  test  for  the 
presence  of  normal  sodium  carbonate  in  the  bicarbonate  to 
be  unsatisfactory,  for  in  15  samples  examined  not  one 
faile<l  to  pive  a  redcohiration.  According  to  the  experience 
of  a  manufacturer,  the  least  exposure  to  the  air,  especially 
if  it  be  damp  or  warni,  sutKces  to  cause  the  loss  of  traces  of 
carbon  dioxide,  and  in  such  cases  the  sample  will  give  a 
distinct  red  coloration  with  phenolphthalein. — C.  A.  K. 


Aiuih/sis  of  Ihc  Minvltd  Waters  nil  the  Peninsula  of 
Met/uina.     A.  K.  Uambergis.     ]!er.  20,  3328. 

The  springs  are  situated  near  the  village  of  Wromolimni, 
about  3  mill's  from  the  island  of  Koros,  and  27  from  the 
town  of  I'incus.  The  water  has  temperature  varying  from 
26-4-  31-,  and  sp.  gr.  of  from  1 -O^HtiU— T  02882.  Gases 
in  variable  quantities  are  evolved  from  the  springs,  con- 
sisting for  the  most  part  of  carbon  dioxide  and  sulphuretted 
hydrogen. 

The  following  is  an  analysis  of  the  water  : — 

In  10,000  parts. 

Sodium  chloride 297"fi80 

Potassium  chloride H'1N:0 

IVIaptiesiura  chloride 36'it48 

Sfaffiiesium  bromide 0'.")84 

Calcium  sulphate 21  '357 

Majfuesiuin  siUphate 18'l.SG 

Calcium  carbonate 4'GOO 

Magnesium  carbonate 2*250 

Oxide  of  iron 0-038 

Alumina O'OIO 

Silica 0-485 

Organic  matter 0-01-2 

Total  solid  residue 3S9-399 

Carbonic  acid  (as  bicarbonate) 3'20*J 

Carbonic  acid  (free) 7-21S 

Sulphuretted  hydrogen 0-109 

Total .3;'!! -1121-, 

There  were  also  traces  of  ammonia,  nitric  acid,  phos- 
phoric acid,  iodine,  and  fluorine. — G.  D. 


^  The  Analysis  of  Antimoni/'Sodiuin  Fluoride,     G.  Stein, 
Chem.  Zeit.  H,  1298. 

Antimoxv-Sodium  fluoride  with  66  per  cent,  of  antimony 
oxide,  which  threatens  to  displace  cream  of  tartar  in  dyeing 
and  calico-printing,  is  tested  as  follows: — 1.  Qualitatively. 
Ferroeyauide  of  potassium  must  show  the  absence  of  iron 
by  producing  no  blue  colouration.  Barium  chloride,  acidified 
with  hydrochloric  acid,  must  give  no  precipitate,  thus 
showing  the  salt  free  from  sulphuric  acid,  2,  (Juantila- 
tively.  0-5  gramme  of  the  fluoride  is  dissolved  in  hot 
water,  A  drop  of  phenolphthalein  solution  is  added  and 
ammonia  until  the  reaction  is  alkaline.  A  precipitate  of 
antimony  oxide  is  formed,  which  is  washed  by  decanta- 
tion  and  filtered  through  a  dried  filter  of  known  weight. 
The  latter  is  redried  at  110°  C,  and  weighed.  Since  the 
product  of  commerce  is  nearly  chemically  pure,  it  should 
contain  about  66  per  cent.  Sb^O.^. — S.  H. 


The  Examination  of  Bone-Powder.    E.  Heiden.     Chem. 
Zeit.  11,  1328. 

The  hone-powders  of  commerce  are  not  always  products 
of  manufacture  solely  derived  from  the  gi-inding  of  bones, 
hut  they  not  unfrequently  contain  several  other  substances. 
This  is  due  to  the  fact  that  genuine  powders  contain  from 
3  to  3.V  per  cent,  of  nitrogen  aiul   20  to  22  pt-r   cent,  of 


phosphoric  acid,  whereas  powders  derived  from  bones,  de- 
prived of  their  gelatin,  contain  1.^  to  2  per  cent,  of  nitrogen 
and  28  to  30  per  cent,  of  phosphoric  acid.  It  therefore 
becomes  necessary-  to  increase  the  nitrogen  and  to  diminish 
the  phosphoric  aciil,  an<l  the  former  object  is  attained  by 
the  addition  of  Ixorn,  blood,  leather,  and  so  forth,  while  the 
latter  object  is  effected  by  adding  gypsum  or  sand.  The 
nitrogen  in  these  substances  is  nf  less  manorial  value  than 
that  contained  in  genuine  bone-powder,  and  Krocker  has 
found  a  method  of  iletenuining  the  amount  of  the  less 
valuable  nitrogen.  He  discovered  that  these  spurious 
additions  are  specifically  lighter  than  bone-i)owder,  they 
float  on  chloroform,  whereas  bone  powder  sinks  to  the 
bottom.  Tile  latter  contains  at  the  very  most  5  per 
cent,  of  matter  light  enough  to  float  on  chloroform,  and 
this  figure  may  be  taken  as  the  extreme  limit  for  a  genuine 
powder.  If  the  floating  matter  be  separated,  weighed,  aud 
tested  for  nitrogen,  the  amount  of  the  addition  can  he 
calculated. — S,  H. 


The  Absorption  of  Carbon  Mnnn.riile  by  Cuprous  Chloride. 
H,  Drehschmidt,     Ber.  20,  2752—2755. 

Hempel  has  recently  stated  that  when  cuprous  chloride  is 
employed  for  the  absorption  of  carbon  numtjxide,  an  increase 
of  volume  often  occurs,  and  this  he  attributes  to  the  expul- 
sion of  ethylene  from  the  solution  by  carbon  monoxide. 
The  author  finds  that  this  explanation  is  incorrect,  and  that 
the  phenomenon  is  due  to  the  liberation  of  carbon  monoxide 
which  has  been  absorbed  in  a  previous  operation.  Carbon 
monoxide,  as  a  rule,  is  not  completely  taken  up  by  a  cuprous 
chloride  solution,  the  amount  which  remains  unabsorbed 
depending  on  the  quantity  of  that  gas  already  contained  in 
the  solution  and  on  the  volume  of  the  nou-absorliable  gases. 
Complete  absorption  can  be  attained  only  by  using  a  solu- 
tion which  has  not  been  previously  employed. — F.  S,  K. 


'J'hc   Analysis   of  German   .Silver       Felix  Oettel.     Zeits. 
Anal.  Chem,  27,  15. 

The  chief  difficulties  in  the  analj-sis  of  this  alloy  are:  the 
separation  of  the  zinc  from  copper  ami  nickel,  and  the 
separation  of  nickel  from  manganese.  It  was  found  that 
zinc  and  copper  cannot  be  separated  by  one  precipitation 
by  sulphuretted  hydrogen  in  a  nitric  acid  solution,  but  that 
in  a  sidphuric  acid  solution  the  separation  is  complete  ;  the 
alloy  is  dissolved  in  nitric  acid  and  the  tin  weighed  as 
dioxide,  the  filtrate  is  evaporated  down  with  sulphuric  acid 
(15 — 20  drops  for  every  0-5  grm,  alloy),  and  the  lead 
weighed  as  sulphate  ;  2  cc,  hydrochloric  acid  are  added  to 
the  solution  and  sulphuretted  hydrogen  passed,  the  copper 
being  estimated  as  cuprous  sulphide.  The  filtrate  is 
neutralised,  a  few  drops  of  sodium  acetate  added,  and  the 
zinc  precipitated  and  weighed  as  sulphide;  the  filtrate  from 
this  contains  Xi,  Co,  Fe,  and  generalh'  traces  of  Mn,  The 
iron  is  estimated  as  oxide  after  two  ])recipitations  with 
ammonia,  the  nickel  and  cobalt  obtained  together  by  elec- 
trolysis, and  the  manganese,  which  is  precipitated  at  the 
same  time  in  brown  flocks,  is  weighed  as  SIUjO^.  The 
copper  may  also  be  estimated  by  electrolysis,  the  lead  being 
obtained  at  the  same  time  in  the  form  of  dioxide  ;  in  this 
case  a  fre.sh  sample  is  taken  for  the  estimation  of  the 
remaining  metals,  which,  after  removing  the  copper  by 
electrol^-sis  in  a  sulphuric  acid  solution,  using  two  platinum 
electrodes,  are  determined  as  above.  Two  analyses  gave 
the  following  results:  — 


Cu 

Percent. 
.      61-22 

Per  Ont. 
57-M 

Ni  +  Co 

1-2-77 

15-.57 

Zn 

24-41 

2.3--HJ 

Pb 

0"16 

0-4-2 

Sn 

0-25 

Fe 

1"54 

,,    ,.               O-ftl 

Mn  , , . . 

,     Trace 

0-14 

l(KJ-03 


— F.  S,  K, 
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A  New  Apparatus  for  the  Direct  Eslimatiou  of  Carbonic 
Acid.    Oscar  Ostersctzer.     Zeits.  Anal.  Chcm.  27,  27. 


The  flask  A  is  of  not  more  tbau  70  cc.  capacity,  containing 
Terj"  dilute  hydiochlorin  acid,  and  fitted  wnth  a  two  holed 
caoutchouc  stopper ;  g,c,b  is  a  glass  tube,  the  diameter  of 
which  diminishes  slightly  from  c  to  b,  so  that  it  can  be 
moved  up  and  dowTi,  on  the  inner  side  carrying  a  hook 
from  which  a  small  cup-shaped  vessel  o,  contnining  the 
substance,  is  suspended ;  rf  is  a  Geissler"s  tube,  and  is 
J  filled  with  sulphuric  acid  ;  it  is  connected  below  with  a 
Welter's  safety  tube,  and  above  with  e,  which  contains 
pumice,  impregnated  with  copper  sulphate,  in  order  to 
absorb  the  hycb'ochloric  acid  fumes  ;  the  purified  carbonic 
acid  passes  into  a  Liebig's  potash  bulb,  wliich  is  connected 
with  a  tube  filled  with  soda  lime. 

The  substance  is  weighed  in  the  vessel  </,  which  is  then 
hung  on  the  hook,  while  the  tube  g,  c,  b  is  drawn  up ;  the 
potash  bulb  and  soda  lime  tube,  after  weighing,  are  placed 
in  position  ;_/" is  connected  with  au  aspirator,  and  </  with  a 
wash-bottle  containing  potash  ;  ^,  c,  6  is  then  pressed  down 
to  bring  the  substance  in  the  acid,  and  a  current  of  air 
drawn  through  the  ajiparatus.  Gentle  he;it  is  applied  when 
the  substance  has  all  dissolved,  and  air  is  drawn  through 
the  apparatus  for  ten  miuules  after  the  reaction  is  at 
an  end. 

The  carbonic  acid  is  estimated  by  direct  weighing.  A 
series  of  experiments  yielded  very  satisfactorily  results. — 

F.  S. K. 


KjddaU's  Method  of  Estimating  Xilrogeii.    F.  W.  Dafert. 

I^andw.  Vcrsuchsstation,  1887,  34,  311. 
The  author  has  estimated  the  nitrogen  in  various  organic 
compounds  by  Kreusler's  mo<lification  of  KjeldalJ's  method. 
For  the  analysis  of  a  volatile  liquid  it  is  weighed  in  a  sealed 
bulb  having  the  form  shown  in  the  figure  ;  the  poiut  a  is 
then  broken  off,  and  the  bulb  placed  in  the  acid  mixture  so 
that  b  dips  uniler  the  surface.  When  heat  is  applied 
gradually,  the  contents  distil  very  slowly  into  the  acid,  and 
are  acted  upon  as  completely  as  possible. 

From  results  obtained  iu  a  number  of  experiments,  the 
author  states  that — (1)  Kjeldahl's  method  in  its  original 
ffirm  is   not  suitable   for  the  estiinntion  of  nitrogen  in  nil 


compounds;  (3)  ammonia  is  formed  by  the  action  of  con- 
centrated sulphuric  acid  and  potassium  permanganate  on 


all  nitrogenous  substances  at  higher  temperatures ;  (.3)  that 
the  compounds  experimented  upon  show  an  unexpected 
difference  in  the  readiness  with  which  they  are  converted 
into  ammonium  compounds  by  Kjeldahl's  method,  and  by 
various  reagents. — F.  S.  K. 


lielations  between  the  Composition  of  Organic  Dt/e-sfujfs 
and  their  Absorption  Spectra.  H.  W.  Vogel.  Sitzunirs- 
ber  KgL  Preuss  Akad  Wissensch.  1887,  341. 
The  dye-stuffs  examined  by  the  author  were  :  diazobenzene, 
o-diazotolueue,  and  p-diazotoluene,  each  combined  with 
^-uaphthol-sulphonic  acid  B,  ';3-naphthol-sulphonic  acid  S, 
and  )3-naphthol-disulphonic  acid  U.  The  dye-stuffs  are 
readily  soluble  in  sulphuric  acid,  less  readily  in  alcohol, 
and  give,  on  sufficient  dilution,  similar  spectra,  consisting 
of  two  bands  in  the  green.  These  are  more  distinct  with 
the  sulphuric  acid  than  with  the  alcoholic  solution.  The 
examination  of  the  former  sliowed  : — 1.  By  the  substitution 
of  a  methyl  group  in  diazobenzene  the  bauds  are  displaced 
towards  the  red,  the  change  being  more  marked  if  the 
methyl  stands  in  the  orth;),  than  in  the  para  position.  2. 
This  displacement  of  the  bands  for  the  band  $  amounts  to 
10  mm.  (MM.=  ^^^;„^„  mm.)  and  14  mm.  if  the  methyl 
has  the  ortho  or  para  position  respectively.  3.  The  substi- 
tution of  )3-uaphthol-sulphonic  acid  S  or  )3-uaphthol-di- 
sulphonic  acid  K  for  i8-naphthol-sulphonic  acid  B  is  also 
accompanied  by  a  shifting  of  the  bands,  amounting  to 
4' 5  mm.  and  6  mm.  4.  When  the  methyl  group  enters 
into  diazobenzene  the  space  between  the  bands  becomes 
clearer,  and  the  bauds  themselves  more  equal  in  intensity 
and  width. — B. 


Testing  Natural  Wines  for  Xitric  Acid.    E.Pollak.   Chem. 
Zeit.  11,  1465. 

A  NUMBER  of  samples  of  Rhenish  wines  grown  and  fer- 
mented by  the  author  were  examined  by  the  diphenylamine 
test  for  nitric  acid.  If  no  blue  colouration  developed  within 
10  minutes,  they  were  considered  free  from  nitric  acid,  and 
this  was  found  to  be  the  case  with  22  out  of  25  wines,  the 
remaining  three  showing  faint  traces.  Pure  wines  are, 
therefore,  practically  free  from  nitric  acid. — C.  A.  K. 


Nylander's  Test  of  Urine  for  Sugar.      Centralbt.  f.  Medic. 
Wissensch.  25,  678. 

Nvlasdek's  solutiou  consists  of  2  grms.  of  bismuth  sub- 
nitrate  (magist.  bismuthi),  4  grms.  of  potassium-sodium 
tartrate  dissolved  in  100  grms.  of  an  8  per  cent,  sodium 
hydrate  solution.  The  mixture  is  allowed  to  stand  for  24 
hours,  and  then  filtered  through  glass-wool.  It  does  not 
change  for  many  years.  One  part  of  the  reagent  Ls  added  to 
10  parts  of  the  urine  to  be  tested,  and  boiled  for  a  short 
time,  when,  in  the  presence  of  sugar,  a  small  white  precipi- 
tate is  formed.  A  large  amount  of  albumen  (I  to  2  per 
cent.)  present  gives  a  bhick  precipitate  and  conceals  the 
sugar  reactions. — .S.  H. 
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Remarks  on  the  Examination  of  Chloroform.     A.  Jolles. 

Chem.  Ztit.  U,  1394. 
LoKVY  repeated  .loUes'  expeiiiiieiits,  and  coufinns  that  a 
pofassiiim  man^'anate  solution  is  very  suitable  for  readily 
ascerlainiiifj  the  purity  of  ehloroforin.  Aleohol,  ethylene, 
aldehyde,  and  other  oxidisable  substances  rapidly  reduce  , 
the  nianfranate  to  a  lower  oxide  of  manganese.  But  in 
Locvy's  opiuion,  Jolles  iloes  not  briuf:  forward  suflieient 
evide'nee  to  show  that  this  lower  oxide  is  an  alkaline 
uianganite.  .loUes  upholds  his  opinion  in  this  article,  and 
prodtices  some  further  analytical  and  experimental  proofs. 

— S.  H. 


Dttection   of  Cotlun-seed    Oil  in    Olive    Oil.      E.  Bechi. 
Chem.  Zeit.  11,  1328. 

10  cc.  of  the  oil  to  be  examined  are  shaken  with  1  ec.  of 
the  reagent  I.  and  10  ec.  of  the  reagent  II.  The  mixture 
is  then  heated  at  100°  C.  for  a  quarter  of  an  hour.  If  the 
liquid  assumes  a  brown  colour  the  oil  in  question  contains 
at  least  15  per  cent,  of  cotton-seed  oil.  With  a  smaller 
addition  of  cotton-seed  oil  the  reaction  becomes  uncertain. 

Reagijxt  I. 

Grms. 

Silver  nitrate 1 

Alcohol 200 

Ktber 40 

Nitric  acid 01 

RE.\OE}iT  11. 

Grms. 

Amyl  alcohol lOO 

Colza-od 13 

— S.  H. 


Examination  of  the  pyridine  bases.    \.  Colour.    The  same 

as  that  of  the  wood  spirit,  but  even  a  slightly  darker  eohiur 
is  admissible.  2.  Behaviour  towards  cadmium  chloride. 
20  cc.  of  a  solution  of  I  cc.  of  the  pyridine  bases  in  2 oO  cc. 
of  water  are  treated  with  a  5  i)er  cent,  aqueous  solution  of 
cadmium  chloride ;  a  distinct  turbidity  should  appear  in  a 
few  moments.  3.  Soiling  point.  The  pyridine  bases  are 
distilled  under  the  same  conditions  as  the  wood  spirit,  and 
90  per  cent,  should  have  distilled  when  the  thermometer 
stands  at  140°  c.  4.  Hi sci bilit y  icith  water.  The  same  as 
wood  spirit.  5.  Percetilage  of  water.  If  20  ec.  of  the 
pyridine  bases  are  shaken  with  20cc.  ofa  sodium  hydrate 
solution  (1"4  sp.  gr.)  at  least  18  cc.  of  the  bases  should 
separate  out  after  standing  some  time.  6.  Vulalility.  Four 
drops  of  the  bases  heated  on  a  platinum  foil  in  the  flame  of 
a  Bunscu  burner,  should  burn  \vith  a  sooty  flame  and  leave 
no  residue. — S.  II. 


The  Denaturation  of  Alcohol.     G.  Krttmer  and 
L.  Loewenherz.     Chem.  Zeit.  H,  1395. 

Thk  liquid  recently  introduced  by  the  German  Government 
for  the  denaturation  of  alcohol,  consists  of  two  parts  of 
wood  spirit  and  one  part  of  pyridine  bases.  The  following 
are  the  official  tests  for  these  two  substances. 

I.  Examination  of  wood  spirit.  1.  Colour.  The  colour 
must  not  be  darker  than  that  of  a  light  hock.  2.  Specifc 
gravity.  The  specific  granty  must  be  taken  with  a  thenno- 
hydrometer,  adjusted  by  Government.  3.  Boiling  point. 
100  cc.  of  the  spirit  are  distilled  in  a  small  metal  flask, 
provided  at  the  top  with  a  small  globe,  which  is  connected  | 
with  a  Liebig  condenser.  A  normal  thermometer  is  fitted 
in  the  globe  and  the  flask  is  then  moderately  heated,  so  that 
the  distillation  proceeos  drop  by  drop.  The  distillate  is 
caught  in  a  graduated  cylinder,  and  if  the  thermometer 
shows  75°  C,  at  least  90  cc.  must  have  distilled.  4.  J/i.s- 
cibility  with  ivater.  If  20  cc.  of  the  spirit  be  mixed  with 
40  cc.  of  water,  no  oily  drops  must  be  separated,  even 
after  long  standing.  5.  Test  for  acetone.  If  20  cc.  of  the 
spirit  be  shaken  with  40  cc.  of  sodium  hydrate  solution 
(1  "3  sp.  gr.)  at  least  4  cc.  of  the  spirit  should  be  separated 
after  some  standing.  6.  Capacity  for  ab.iorbing  bromine. 
100  ec.  of  a  solution  of  potassium  bromide  and  bromate, 
prepared  in  the  manner  described  below,  are  treated  with 
20  ce.  of  dilute  sulphuric  acid.  This  mixture  represents 
a  solution  of  0-703  grm.  Br.  From  a  burette,  divided 
in  0-1  cc,  wood  spirit  is  allowed  to  drop  into  the  bromine 
solution,  shaking  all  the  time,  until  the  colour  of  the 
bromine  has  disappeared.  Xot  less  than  7  ■  5  ce.  and  not  more 
than  10  cc.  should  be  required.  A  glass-stoppered  bottle 
is  then  filled  with  freshly-calcined  pieces  of  charcoal  of  the 
size  of  a  pea,  and  a  mixture  of  equal  parts  of  wood  spirit 
and  water  is  allowed  to  stand  in  contact  with  the  charcoal 
for  12  hours.  After  this  time  at  least  30  ce.  of  the  filtrate 
should  he  sufiicient  for  absorbing  0'703  gr.  Br.  The  tests 
with  bromine  must  be  made  in  full  daylight.  To  prepare 
the  bromine  solution,  pure  potassium  bromide  and  bromate 
are  dried  at  100°  C.  for  two  hours,  and  allowed  to  cool  in 
the  desiccator  :  2 '447  grms.  of  the  bromate  and  8'719grms. 
of  the  bromide  are  then  dissolved  in  1  litre  of  water.  The 
dilute  sulphuric  acid  is  prepared  by  mixing  one  V(»lume  of 
strong  acid  with  three  volumes  of  water. 


A  Qualitative  and  Quantitative  E.itimation  of  Rosin-Oil  in 
Mineral  Lubricating  Oils.  L.  Storch.  Ber.  d.  osterr.  Ges. 
z.  Fiird  d.  chem.  lud.  9,  93. 

A  SOLUTION  of  rosin-oil  in  acetic  anhydride  assumes, 
according  to  Liebermann,  a  red  colour  on  the  addition  of  a 
little  concentrated  sulphuric  aci<l.  Even  if  rosin-oil  has 
been  repeatedly  distilled  and  treated  with  alkali,  Lieber- 
mann's  reaction  can  be  obtained,  and  this  fact  is  made  use  of 
for  detecting  rosin-oil  in  mineral  oils.  1  to  2  ce.  of  mineral 
oil  is  shaken  with  1  ec.  of  acetic  anhydride,  and  then 
allowed  to  settle.  The  acetic  anhydride  is  pipetted  off,  and 
on  adding  one  drop  of  sulphuric  acid  to  it,  a  violet-red 
colour  is  produced,  if  the  mineral  oil  contained  any  rosin- 
oil.  This  reaction  must  not  be  applied  for  the  detection  of 
rosin-oil  in  fat  oils,  as  certain  vegetable  and  animal  oils 
give  a  similar  colour  reaction  with  the  same  reagents.  For 
the  quantitative  determination  of  rosin-oil  in  mineral  oils, 
which  contain  no  fat  oils,  about  10  grms.  of  the  mineral  oil 
are  extracted  with  50  grms.  of  9G  per  cent,  aleoliol.  The 
solution,  after  coohug,  is  put  into  a  tared  Erlenmeyer  beaker 
and  gently  evaporated  on  the  water-bath.  The  residue  is 
cooled  and  weighed  (Residue  A.).  It  is  again  dissolved  in 
96  per  cent,  alcohol,  of  which  10  times  the  weight  of 
Residue  A.  is  taken.  The  solution  is  poured  into  another 
tared  beaker  and  gently  evaporated  on  the  water-bath, 
weighing  the  residue  after  cooling  (Residue  B.).  This 
residue  will  now  only  contain  traces  of  the  mineral  oil. 
Having  regard  to  the  different  weights  of  the  residues  and 
the  different  quantities  of  alcohol  used,  the  amount  of 
rosin-oil  present  can  be  calculated.  An  example  will  best 
illustrate  this.  1 1  •  19 15  grms.  of  lubricating  oil  were  treated 
with  50  grms.  of  96  per  cent,  alcohol.  Residue  A.  weighed 
1'5136  grms.  =  13*5  per  cent.  It  was  digested  with 
15  grms.  of  96  per  cent,  aleohol.  Residue  B.  weighed 
1 '1548  grms.  =  10-32  per  cent. 

50  grms.  of  alcohol  dissolved  1-5136  grms. 
15-5         „  „  „  1-1548     „ 

Consequently  34-5  grms.  of  alcohol  dissolved  0-3588  grms. 
of  mineral  oU.  Or  15-5  grms.  of  aleohol  dissolved 
0-1612  gi-ras.,  which  must  be  subtracted  from  B.  Weight 
B.  corr.  =  0-9936  =  8-9  percent.  The  percentage  of  rosin- 
oil  in  the  mineral  oil  therefore  lies  between  8-9  per  cent, 
and  10-32  per  cent.,  whereas  in  fact  it  amounted  to  10  per 
cent.— S.  H. 


Ok  Hiibl's  Method  for  Testing  Oils.    E.  Dieterich. 
Pharm.  C.  H.  8,  510. 

In  testing  a  large  number  of  samples  of  olive  oil  for 
freedom  from  admixtures  of  other  oils,  the  author  took  the 
opportunity  of  examining  Hvibl's  iodine  method  as  to 
its  reliability  and  accuracy.  He  asks  the  following  two 
questions  : — 1.  Is  the  amount  of  iodine  absorbed  the  same 
with  a  fresh  or  an  old  iodine  solution,  provided  the  same 
oil  be  taken  ?  2.  Is  the  resulting  "  iodine-figure  "  in- 
dependent of  a  smaller  or  greater  excess  of  iodine  nseil 
for  the  test  ?  From  an  extensive  table  of  results  the  follow- 
ing conclusions  are  drawn  : — 1.  The  change  of  Ilubl's 
iodine    .solution    is    so    easily   controlled    as    to   form    no 
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hindrance  to  the  application  of  the  method.  2.  The  "  iodine- 
figure  "  obtaineil  expri'sscs  oi'Iv  the  amount  of  the  iodine 
combined  with  the  oil,  ropardless  of  the  prL'sence  of  a 
greater  or  smalKr  excess  of  iodine.  Linseed  oil  fonns  an 
exception,  as  the  ••  io<line-tigurc "  is  too  lii'ih  with  con- 
centrated solutions!  and  loo  low  with  weak  solutions.  Iliibl's 
method  is,  especially  for  olive  oil,  the  most  accurate  test 
known  at  present. — .S.  H. 


Notes  OH  I  lie  TilriilioH  of  the  Pi/ridiiie  Bases. 
K.  E.  Schube.     Bor.  20,  3391. 
To  an  aqueous  solution  of  the  bases  1  cc.  of  a  5  per  cent, 
solution   of  ferric  chloride  is  added  when  ferric  livdrate  is 
precipitated.      Normal    sulphuric    is    now   carefully  added 
until  the  precipitate  redissolves. 

Five  cc.  pure  pyridine  were  dissolved  in  100  cc.  of  water, 
and  to  2J  cc.  of  this  solution  1  cc.  of  the  iron  solution  was 
added.  Normal  sulphuric  was  next  run  in  until  the  pre- 
cipitate disappeared.  The  first  e.vperiracnt  required  15'5  cc. 
of  acid,  the  second  lo'lcc,  and  the  third  15'5  cc.  The 
calculated  amount  was  15 '5  cc. — G.  U. 


Modification  of  the  Benedikt-Zsigmondij  Method  for  the 
Determination  of  Glycerol  in  Fats  and  in  Aqueous 
Solutions.  A.  Jolles.  Zeits.  Nahruujjsmittel  Untersuch 
u.  Hyjrieue,  18S7, 1,  221. 

The  Beuedikt-Zsijjmondy  method  for  the  determination 
of  glycerol  (this  Journal,  1885,  610)  which  consists  in 
oxidising  with  an  alkaline  soluti<ui  of  potassium  perman- 
ganate and  deteiiuiuinj;  the  resulting  oxalic  acid  is  accurate 
in  the  case  of  aqueous  solutions  of  glycerol,  but  is  less  so 
with  the  saponification  products  of  oils ;  the  ethyl  alcohol 
contained  in  the  methyl  alcohol  used  in  the  saponification 
itself  yields  considerable  quantities  of  oxalic  acid.  (^See 
A.  II.  Allen,  this  Journal,  18S6,  p.  70.)  The  author's 
modification  consists  in  substituting  potassium  mangauate 
for  the  permanganate.  The  oxidation  takes  place  quickly 
and  regularly,  while  at  the  ordinary  temperature  potassium 
mangauate  cannot  o.xidise  ethyl  alcohol  further  than 
aldehyde. 

To  determine  glycerol  in  aqueous  solutions  (which 
should  not  contain  more  than  0-3  gr.  glycerol),  5  gr. 
caustic  pota.sh  is  added  to  the  solution,  which  is  then  treated 
at  the  ordinary  temperature  with  an  alkaline  solution  of 
potassium  manganate  (3 — 4  gr.  together  with  5  gr.  caustic 
potash  in  1  litre  of  water).  The  solution  remains  of  a 
greenish  tint  when  the  oxidation  is  ended ;  a  trace  of 
sulphurous  acid  serves  to  reduce  any  slight  excess  of  the 
manganate.  The  oxalic  acid  is  then  determined  as  the 
calcium  salt.  In  the  case  of  fats  about  3  gr.  are  saponified 
with  alcoholic  ])Otash,  diluted  to  200  cc,  the  alcohol 
evaporated  off,  the  fatty  acids  precipitated  with  dilute 
hydrochloric  acid,  filtered  off,  well  washed,  and  the  glycerol 
determined  in  the  filtrate  after  the  addition  of  an  excess  of 
alkali,  as  above.  The  soluble  fatty  acids  contained  in  the 
filtrate  do  not  affect  the  result. — C.A.  K. 


Analyses  of    Honey    containing     Dextrose.     C.     Amthor, 
Chem.  Zeit.  Rep.  H^  269. 

TiiRER  samples  of  pure  honey  examined  by  the  author  were 
found  to  contain  from  5  per  cent,  to  7  per  cent,  of  dixtrines. 
The.«e  possessed  a  specific  rotatory  power  twoand-a-half 
times  that  of  grape-sugar.  They  were  precipitated  by 
strong  alcohol  in  concentrated  solutions,  but  not  in  dilute. 

— C.  A.  K. 


The  Qualitatiie  and  Quantitative  Determination  of  Rosin 
Oil  in  Mineral  Lubricating  Oil.  L.  Storch.  Ber.  de 
ost.  Gesellscb.  z.  Ford.  d.  Chem.  lud.,  1887,  9,  93. 

Led  by  the  researches  of  Liebermann,  Perrcuoud,  and 
Wallach,  the  author  proposes  to  utilise  a  colour  reaction  of 
the  rosin  acids  which  are  present  in  rosin  oil  as  a  test  for 
the  oil  itself.     I  or  2  cc.  of  the  sample  to  be  tested  are 


shaken  with  1  cc.  of  anhydrous  acetic  acid  and  gently 
warmed ;  after  cooling,  the  acetic  acid  solution  is  re- 
moved l>v  a  pipetti',  and  a  drop  of  concentrated  sulphuric 
acid  is  added  to  it,  whereupon  a  fine  red  colour  is  imme- 
diately produced  if  rosin  oil  is  present.  Owing  to  the  fact 
that  many  oils  contain  cholesterin,  which  also  gives  a 
colour  reaction  by  this  method,  it  cannot  be  nse<l  to  detect 
rosin  oil  in  fatty  oils  or  in  fats.  After  criticising  the 
methods  at  present  in  use,  Storeh  proposes  a  modification 
of  the  alcohol  extraction  method  as  suitable  for  the  assay 
of  the  mineral  oil  for  rosin  oil.  Preliminary  experiments 
showed  that  of  the  usual  solvents,  acetic  ether,  dry  and  free 
from  alei)hol,  is  [iraetically  the  only  other  extracting  material 
that  may  be  employed,  the  remainder  dissolving  too  large  a 
quantity  of  mineral  oil.  Absolute  alcohol  mixes  in  all 
proportions  with  rosin  oil,  acetic  ether  in  the  ratio  of  oil  : 
ether  =  1:0' 5.  Next  in  regard  to  evaporation  of  the  oil, 
it  was  finmd  that  an  alcoholic  soluliou  evaporated  in  an 
open  dish  over  a  water-bath  showed  a  loss  of  14  per  cent, 
of  oil ;  but  by  substituting  a  beaker,  the  loss  was  very 
small,  and  by  using  an  Erlenmeyer's  flask  it  was  imper- 
ceptible. Again  it  was  founil  that  the  solubility  of  rosin 
oil  in  alcohol  of  90  per  cent,  (by  volume)  varied  from 
2  ■  6  to  4  per  cent.,  Avhile  iu  90  ))er  cent,  spirit  it  ranged 
from  11-3  to  16 -2  per  cent. ;  the  latter  was  therefore  used 
in  the  assay. 

The  analysis  is  conducted  as  follows  :  10  to  15  gnn.  of 
the  mineral  oil,  which  has  been  found  by  the  colour-test  to 
contain  rosin  oil,  but  which  nuist  be  free  from  fatty  oils,  is 
gently  warmed  in  a  flask  with  about  fi\"e  times  its  v<dunie 
of  96  per  cent,  alcohol,  shaken,  and  allowed  to  cool.  These 
5  vols,  of  alcohol  suflice  to  dissolve  out  all  rosin  oil,  even 
when  it  occurs  to  the  extent  of  50  per  cent.  The  alcoholic 
solution  is  then  transferred  to  a  tared  Erlenmeyer's  flask, 
about  7  cm.  in  height ;  the  mineral  oil  in  the  first  flask  is 
washed,  without  shaking,  by  a  few  cc.  of  fresh  spirit,  which 
are  then  added  to  the  first  quantity.  The  Erlenmeyer  flask 
is  now  gently  boiled  on  a  water-bath,  where  it  is  surrounded 
by  a  beaker  to  prevent  too  rapid  condensation,  and  evapo- 
ration is  continued  until  the  residue  in  the  flask  is  free  from 
bubbles ;  it  is  then  cooled  and  weighed.  The  w  eight 
obtained  will  be  that  of  the  rosin  oil  plus  that  of  the  petro- 
leum dissolved  iu  the  alcohol  used.  To  make  correction  for 
this,  the  residue  is  next  treated  with  just  enough  96  per 
cent,  spirit  (10  times  its  weight)  to  dissolve  it  were  it  all 
resin  oil ;  this  soluticm  is  then  treated  as  the  first.  The 
second  residue  will  still  retain  a  small  quantity  of  petroleum 
(namely,  the  amount  soluble  in  the  smaller  volinnes  of 
alcohol  used),  but  will  weigh  less  than  the  first,  by  the 
weight  of  mineral  oil  dissolved  in  the  difference  between  the 
two  volumes  of  spirit  employed.  Knowing  the  loss  of  weight 
in  the  second  weighing,  and  the  difference  between  the 
volumes  of  alcohol  used,  the  snluhility  of  the  petroleum  in 
the  latter  can  be  found,  and  hence  the  amouot  dissolved  in 
the  proportion  of  spirit  required  for  the  correcting  experi- 
ment ;  the  weight  of  the  latter  must  then  be  deducted  from 
that  of  the  second  residue,  and  should  thus  give  the  true 
weight  of  rosin  oil.  The  actual  quantity  lies  between  the 
two  weights  of  the  second  residue,  viz.,  before  and  after 
the  above  final. correction.  If  a  rosin  oil  of  lower  solubility 
be  i)resent,  which  is  highly  improbable,  a  larger  quantity  of 
alcohol  may  be  necessary. — W.  O.  M. 


An  Improvement  on  OotdcnLi ifs  Method  of  Analysis  of 
Substances  containing  Tartaric  Acid.  N.  v.  Lorenz. 
Zeits.  Anal.  Chem.  27,  8. 
In  the  analysis  of  substances  containing  tartaric  acid  by 
this  method,  it  was  found  (1),  that  neutral  potassium  tar- 
trate, even  in  presence  of  a  slight  excess  of  acetic  acid,  is 
(Uily  incompletely  converted  into  the  acid  salt  and  potas- 
sium acetate;  (2),  varying  quantities  of  potassium  acetate 
are  without  influence  on  the  results;  (3),  the  solution  must 
be  boiled  with  ]>otassium  carbonate  over  the  free  flame  for 
20  minutes  (as  Kaemmer  has  already  shown);  (4),  when 
the  acid  potassium  tartrate  is  allowed  only  a  quarter  of  an 
hour  to  erystallise  out,  O'SOper  cent,  higher  results  arc 
obtnined  than  when  24  hours  are  allowed ;  (5),  when  the 
acetic  acid  and  alcoholic  solution  is  stirred  for  two  minutes. 
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the  results  nre  0-2  per  cent,  higher  than  when  the  solutions 
are  simply  mixed. 

Golilciitierji's  method,  modified  as  follows,  is  stronf;ly 
rceommuuded: — 15  grins,  of  tartar  as  finely  divided  as 
possible  arc  mixed  with  2.')0  cc.  of  water  and  6  grms.  of  dry 
potassium  carbonate,  and  boiled  for  20  minutes  over  the 
tree  flame  in  a  porcelain  dish  of  at  least  700  cc.  capacity, 
the  mixture  being  stirred  and  fresh  water  added  to  replace 
that  which  evaporates  ;  when  cold,  the  whole  is  poured  into 
a  ."JOll  cc.  flask  and  filled  to  the  mark,  well  shaken  and 
filterid  through  a  folded  filter  iuto  a  dry  glass;  li)0  cc.  of 
the  filtrate  are  evaporated  in  a  porcelain  di.sh  of  700  cc. 
capacity  as  long  as  no  salt  separates  from  the  warm 
solution  ;  .'J  cc.  of  acetic  acid  are  then  added,  and  the  whole 
agitated  until  all  the  carbonic  acid  has  escaped ;  after  five 
minutes  100  cc.  of  absolute  alcohol  are  addcil,  and  the 
mixture  stirred  for  about  two  minutes,  allowed  to  stand  a 
quarter  of  an  hour,  and  filtered  through  a  50  cc.  funnel; 
the  dish  is  washed  quickly  with  absolute  alcohol  until  the 
funnel  is  full  (about  50  cc.  of  alcohol  therefore  being  used), 
and  then  twice  with  25  cc.  of  alcohol ;  the  filter  and  contents 
are  then  replaced  in  the  dish,  about  20O  cc.  of  water  added 
and  heated  to  boiling;  the  solution  is  titrated  i\-ith  caustic 
scda,  which  must  not  be  more  than  0'3  of  the  normal 
strength,  until  the  litmus  turns  dark  red,  it  is  boiled  for 
five  minutes  and  the  titration  completed.  The  quahty  of 
the  litmus  employed  is  of  the  greatest  importance.  Since 
0'0177  grms.  of  acid  tartrate  remain  dissolved  in  the  200  cc. 
of  alcohol  employed,  the  actual  percentage  is  obtained  by 
adding  0-5!?  per  cent,  to  the  results  obtained.— F.  S.  K. 


The    Estimation    of    Sulpliui;    Chlorine,    Bromine,    and 

loilinc  in  Organic  Compounds.     Peter  Klason.     Ber.  20, 

3065—3066. 
The  analysis  is  made  in  an  ordinary  combustion  tube,  about 
15  mm.  internal  (Uameter  and  drawn  out  as  shown  in  the 
figure.  2,  3,  7,  8,  are  little  rolls  of  platinum  gauze,  5  cm. 
long  and  I  em.  in  diameter,  filled  with  beads  which  are 
saturated  with  fuming  nitric  acid.  1,  4,  5,  6,  are  rolls  of 
platinum  ganze;  5,  6,  are  not  absolutely  necessary,  but 
serve  to  regulate  the  combustion.  The  flask  contains  a 
solution  of  silver  nitrate  when  estimating  the  halogens, 
and  water  when  analysing  sulphur  compounds. 

When  the  substance  and  rolls  are  in  position,  1,  4  are 
raised  to  a  dull  red  heat, and  then  the  parts  of  the  tube  between 
1  and  2,  6  and  7,  warmed  so  that  nitrous  fumes  are  evolved. 
Air  is  then  slowly  forced  through  the  apparatus,  and  the 
substance  gradually  heated.  The  escaping  fumes  nmst  be 
always  red.  Finally,  the  acid  remaining  in  the  rolls  (and 
the  sulphuric  acid  formed  in  sulphur  estimations)  is  driven 
over  iuto  the  receiver.  After  cooling,  the  rolls  and  tube  are 
washed  with  water,  the  washings  being  added  to  the  contents 
of  the  receiver. 

In  the  estimation  of  chlorine  and  bromine,  these  elements 
are  completely  reduced  by  the  nitrous  acid,  the  hydrochloric 
or  hydrobromic  acid  formed  being  absorbed  by  the  sih  er 
nitrate.     In  iodine  determinations  the  halogen  is  obtained 


in  the  free  state  deposited  chiefly  on  the  drawn-out  end  of 
the  tube.  It  is  brought  into  solution,  ami  estimated  as  silver 
iodide. —  F.  S.  K. 

Apparatus  fur  Exiractinrj  Fats.    O.  Focrster.     Zeits.  Anal. 
Cliem.  27,  30. 


D 


A  IS  a  glass  vessel  of  about  .'iO — 70  cc.  capacity,  in  which 
the  ether  (or  other  solvent)  is  heated,  and  the  fat  afterwards 
weighed. 

B  is  a  glass  tube,  about  30  mm.  in  diameter  and  190  mm. 
long,  and  fitted  tightly  into  A. 

C  is  a  filter  tube,  about  150  mm.  long  and  22  mm.  in 
diameter  (reduced  at  c  to  4 — 5  mm.)  ;  the  walls  of  C  are 
thickened  in  places  to  allow  the  ether  or  other  vapour  free 
play  ;  it  contains  the  substance  to  be  extracted  between  two 
plugs  of  cotton  v.-ool  (n,  h). 

I)  is  a  spiral  condenser  about  146  mm.  long,  and  is  fitted 
tightly  into  B. 

The  ether  drops  from  the  condenser  on  to  the  substance, 
which,  being  heated  by  the  ether  vapour,  is  completely 
freed  from  fat  in  a  short  time  and  with  a  small  quantity  of 
ether.— F.  S.  K. 
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Sir  I. »  CoNSTiTrxioK  pb  la  XArnTAiiSK  et  de  SEsBftBlTSs, 
par  ¥.  RKVKRnis  ami  K.  Noki.ting.     Kxtrait  du  ItuUetin  de 
In  Socii'tr  Iiuliistriulli-  dc  Mulliousc.  UiVcnil>rp,  IS'*;.    Mulhouse, 
Veuve  Rjidt-r  ot  Cie..  IiniJrinieurs-fiilitcurs.    ISS^. 
loiidoii :  H.  Grt'vel  *  Co.,  St,  Kiiii;  Sln^ot,  Covciit  Garden. 
Vapbk  t'ovKRKi*  Svo  VoLUMK.  pHee  (is.,  coiitainini:  7(i  pages  rif 
Mibjeot  raatler.    A  lartre  portion  of  the  volume,  however,  is  com- 
pojcd  of  elabonitely  and  most  earerully  arranged  sheets  of  tabulated 
niBltor.  siviiiir  altoiretlur  a  eomplete  history,  with  all  the  literature, 
of  the  uaphlhaline  comiwuuds  and  derivatives,  eh-Lssilled  in  such  a 
manner  as  to  alTonl  every  kind  of  information  as  to  properties  and 
isomeric    relationsliips  "that    may  be   retpdred  by   the   research 
chemist  or  icchnolopist.  with  the  least  possible  oiponditure  of 
time  for  search,  comparison,  &c. 


MoDKRX  Theories  of  Chemistrt.    By  Lothar  Meter,  Ph.D. 

Profi's-sor  of  Chemistry  in  the  University  of  Tiibintren.    Trans- 

late<l  from  the  German,  of  the  5th  Edition,  by  Professor  P.  P. 

liEDSo.v,  P.Se.,  and  Professor W.  Carletox  Wiiliams.  B.Sc..  &:: 

Ixmdnn :  Lonicmans,  Green,  and  Co.    New  York :  15,  East  IGth 

Street.    1SS8. ' 

Svo  votriiE  bound  in  cloth,  price  18*.,  containing  Translators' 

preface,  in  which  evidence  is  given  of  the  high  esteem  in  which  the 

work  is  held  in  Germany  and  for  the  ground  tor  the  con\iction 

that  a  reproduction  in  this  translation,  a.s  close  as  possible  of  the 

original,  should  be  given.  The  .Author's  preface  to  the  fourth  edition. 

Introduction   to   the    first  edition,  Table  of  t)onients.  6SC  pages 

nf  subject  matter,  two  Addenda  relating  to  Victor   Meyer   and 

J.  Mensching's  investigation  of    the  Behaviour  of    Phosphorus, 

Arsenic,  and  Antimony  at  a  white  heat,  and  to  Winkler's  researches 

on  Germanium,  and  a  chart  containing  Interpolation  Curves  of 

Atomic  Volumes,  Ac. 

The  work  is  divide<l  into  three  parts,  subdivided  as  follows  :— 

Part  I.  The  Atoms.— 1.  The  Atomic  H.vpothcsis.  2.  The 
Specific  Gravit.v  of  Gases  as  an  Aid  to  determine  Atomic  Weights. 
.1.  Detenuination  of  Atomic  Weights  by  the  Aid  of  the  Specific 
He.it  in  the  Solid  State.  4.  Determination  of  Atomic  Weights  by 
Aid  of  Lsomorphism.    5.  Chemical  .\toms. 

Part  II.— Statics  of  the  Atoms.— 6.  Forms  of  Combinations  of 
the  .\toms;  Types.  7.  Law  of  Atomic  Linking.  8.  Molecular 
Weight  and  .\tomic  Linking  of  those  Bodies  to  which  Avouadro's 
l.,aw  cannot  be  applied.  H.  The  Chemical  Value,  Valency,  "or  the 
Capacit.v  of  Saturation  of  the  Atoms. 

Part  III.  The  Dtsamics  of  tite  Atoms.— 10.  Chemical  Change 
and  its  Causes.  11.  Chemical  Change  produced  b.v  Mechanical 
Disturliance.  12.  Heat  as  Cause  and  Effect  of  Cbeiiiical  Chanse. 
13.  Influence  of  Mass  in  Chemical  .Vction.  14.  Chemical  Action  of 
Light.  15.  Chemical  Change  as  a  Cause  and  Effect  of  Electricity  ; 
Electrolysis.    16.  Stability  of  Chemical  Compounds.    17.  Conclusion. 


Tue  Mineral  Resources  of  the  United  States.  Calendar 
year  1>*SG.  By  D.atid  T.  Dat,  Chief  of  the  Division  of  Mining 
Statistics  and  Technology,  Washington.  Government  Printing 
OlBce.  1SS7.  (Department  of  the  Interior,  United  States  Geolo- 
gical Survey.) 

Svo  TOLCMK.  bound  in  cloth,  commencing  with  a  Notice,  stating 
that  this  volume  is  the  fourth  of  a  scries  which  began  in  18.S2,  and 
that  its  price  is  50  cents.  It  contains  T-able  of  Contents,  Introduc. 
tion.  and  7;k)  pages  of  Subject-matter,  and  terminates  with  an 
Alphalietiral  Index.  The  matter  treated  of  is  as  follows :— Iron  : 
The  American  iron  trade  in  1SS6.  The  American  iron  trade  from 
Its  beginning  in  161!i  to  IRSC.  Southern  resources  for  the  manufac- 
ture of  iron  and  steel.  The  iron  ores  east  of  the  Mississippi  river. 
Gold  and  Silver,  Copper.  Lead,  Zinc,  Quicksilver,  Nickel,  Cobalt, 
Chromium,  Manganese.  Tin,  Tungsten,  .Muniinium,  Platinum  and 
Iridium,  C<j»l,  Coke,  Petroleum,  Natural,  Gas.  STECCTrRAi  Ma- 
terials :  The  building  industry  in  general.  Building  stone,  Slate, 
Cement.  Lime,  Brick.  Abrasive  Materials  :  Buhrstones,  Grind, 
stcm-s.  Conindiun,  Infusorial  earth,  Novaculite,  Precious  stones 
Fertilizers:  Phospliato  rock,  the  fertilizer  trade  in  North 
Carolina  in  1S86,  Maris,  Gypsum.  Manufactured  fertilizers.  Salt, 
Bromine,  Sulphur,  Tellurium.  IVites,  Phos|diorus.  Borai,  Alum, 
Blueslone,  Copperas.  Graphite.  Lithographic  stone.  Fluorspar, 
Magnesium,  Strontium,  Felspar,  Mineral  paints.  Mineral  waters, 
Alining  law. 

The  Pocket  Book  of  Mexsuhatiox  and  Gai-gino,  ic,  for 
Kevesie  Officers.  Beewbrs,  Spirit  MERcnANTS.  &c.  By 
J.  B.  Mant,  Inland  Revenue.  London:  Crosby,  Lockwood, 
and  Son,  7,  SUtioncr's  Hall  Court,  Ludgato  Hill.    1888. 

Shall  pocket  book  form,  measuring  5>  by  Xi  ins.,  gilt,  containing  12 
blank  ruled  pages,  title  page,  preface,  and  219  pages  of  subject-matter. 
The  matters  principally  treated  of  by  description,  fjrmula-,  tables, 
4c..  are  as  follows  :— Beer.  Casks.  Centreol  gravity.  Circle.  Cir- 
cular area*.  Cones.  Conoids.  Cappers.  Culie  i-oot,  rule  for. 
Cylinders,  area.  Diagonal  rod.  Table  of  divisors.  Ellipse,  area  of. 
*;.  EquidisUnt  ordinates.  Factors,  table  of.  Gallon,  divisors 
tor,  4c.  Gauge  points,  table  of.  Gauging  vessels,  areas.  4c. 
Hydrometers.  Hyperbola,  area  of,  4c.  Incumbrancea,  areas  of, 
4c.  Licences,  notes  on  and  table  of,  Ac  Original  gravit.v,  4c. 
Panbols,  area  of,  4c.  Saccharometer,  construction,  formula!  for, 
4c.  Short  Methods  tor  Calculation.  Signs  used  explained.  Slide 
Kule,  eiamples,  notation,  principle.     Spirits,  Alcohol  in  t;niis  of 


proof.  4c.  Stills,  gauginc,  4c.  Tables.  Ullaging.  Ungulas. 
Useful  Niiuiliers  for  mpid  apprniimation,  &c.  'Table  of  weiglita 
of  spirits  per  gallon.  4c.  Wort,  biusis  of  calculations  tor,  4c. 
Bushel  ot  inalt.  eouivalents  for.  Brewers'  extract,  &c.  Mixing  or 
"Blending."  Sland:ml  (iailons.  &e.  Starch  equivalent  to  Glucose. 
Sugar  solutions,  strength  iiiid  gravit.v,  enuivalent  invert.  Ac.  The 
pocket-book  concludes  with  IS  ruled  and  blank  pages  tor  notes. 


(^From  the  Hoard  of  Trade  and  other  Journals,) 


TAIilFF  CHANGES  AND    CUSTOMS 
liEGULATIONS. 

Russia. 
Increase  of  Import  Duty  on  Mineral  Jiiuning  Oils. 

In  ft  despittch.  datod  the  13th  January  lust,  Sir  R.  U.  1).  Mnrier, 
Her  Mnjesty's  Ambassador  at  St.  IVtersburp.  statis  llmt  tlie 
J<mritaf  de  St.  Petersbnurg  of  the  same  date  notititMl  that  an 
excise  duty  havimr  hceii  iuiposed  on  mineral  burning  oils,  the 
Customs  duty  on  those  oils  has  been  raised  from  7"  copecks  to  one 
rouble  irold  j)cr  pond,  that  is.  from  Cs.  lUt/.  to  Vs.  Ud.  per  cwt.  Tho 
duty  on  machine  oils  is  unchanged. 

SwaTZERLAN'D. 

Classijication  of  Articles  in  Customs  Tariffs 

JN'o^^.— Quintal  =  220*4  lbs.  avoirdupois  ;  Franc  =  9^(7. 

The  following  decisions  affectincr  the  classification  of  articles  in 
the  Swiss  Ctistoms  Tariff  have  been  piveu  by  the  Swiss  Customs 
authorities  during  the  month  of  December  last : — 

"Metallic  cement  and  metallic  water."— Category  9a.  Duty, 
7  francs  per  quintal. 

Phenole  is  excluded  from  Category  IG.    {See  Categories  17-18.) 

The  following:  are  cl:u«sitied  similarly  to  carbolic  acid  in  Categories 
17  and  IS :— Phenic  acid,  phenole,  pbenic  alcohol,  creosote  of  coal 
tar.  acidum  carbolienm,  acidum  pheuicum.  Duties,  from  1  fhinc  to 
2  francs  per  quintal. 

Italy. 
Classification  of  Articles  in  Customs  Tariff, 

The  follo^Tinp  decisions  affecting  the  classification  of  articles  in 
the  Italian  Customs  Tariff  have,  according  to  the  Italian  BoVctthio 
di  Legislazione  e  Statistica  Dorjanale  e  Commerciale,  been  recently 
given  by  the  Italian  Customs  authorities: — 

Mixture  of  acetic  acid  and  sulphuric  acid,  artilieially  coloured. 
will  pay  a  duty  of  10  lire  per  100  kilogrammes. 

Elijcir  ia  fiocA?.— Elixir  of  quinine  preparetl  with  wine.  Dutv, 
120  lire  per  100  kilos. 

A'amish  eomi>osed  of  oxide  of  iron,  spirits,  an  essential  oil,  and 
resin.    Duty,  3o  lire  per  loO  kilos. 

Black  to  be  used  as  a  substitute  for  lamp-black.  Duty,  5  lire  per 
100  kilos. 

Ashes  containing  phosphate  of  lime,  intended  as  mauuro.  Duty 
free. 

Residue  of  the  distillation  of  fluid  or  half-fluid  resin.  Dutv, 
BOcs.  per  100  kilos. 

Unrefined  paraffin.    Duty,  8  lire  per  100  kilos, 

UXITED    StATKS. 

Customs  Decisions, 

The  following  decisions  affecting  the  classification  of  articles  in 
the  Customs  Tariff,  and  the  apjdication  ot  the  Customs  law  of  the 
Vnited  States,  were  given  b.v  the  United  States  Government  during 
the  months  of  December  and  January  last : — 

Yellow  prussiate  of  sotla,  which  bears  a  strong  resemblance  to 
yellow  pnissiateof  potash,  which  is  specially  provided  for  in  section 
67,  is,  by  virtue  of  section  24!»1>  of  the  Revised  Statutes,  and  the 
decision  of  tho  court  in  the  case  of  Riddle  against  Hartranft,  held 
to  V>e  dutiable  at  the  mte  of  5  cents  per  pound,  under  the  provision 
for  "  yellow  pnissiate  of  potash  " 

So-called  "distilled  verdigris,"  which,  upon  investigation,  is 
found  to  consist  of  an  article  known  as  an  acetate  of  copper,  is  held 
to  be  dutiable  at  the  rate  of  2o  per  cent,  ad  vaiorem,  under  tho 
provision  in  section  92,  for  "all  chemical  compounds  and  salts,  by 
whatever  name  known." 

A  substance  styled  by  the  imjwrters  "  black  salts."  which.  up<in 
investigation,  was  found  to  be  not  the  black  salts  specified  in  tho 
free  list  (T.  I..  (JOfl),  viz.,  "  aniline  salts  or  black  salts,"  but  a  species 
of  crude  potash,  is  held  to  be  dutiable  at  the  i-ate  of  20  per  cent,  ad 
vai'irem,  under  the  provision  in  Scheilulo  A.  (T.  I.,  OS),  for  "  potash, 
crude, " 

It  is  held  that  articles  such  as  blow-pipes,  forceps,  &.C.,  when 
specially  imported  in  good  faith  for  the  use  of  an  institution  esta- 
blished for  scientific  or  educational  purposes,  arc  entitled  to  free 
entry  under  the  provision  in  the  free  list  (T.  I.,  760)  for  "philo- 
sophical and  scientific  apparatus,  instruments,  and  preparations," 
specially  imported  for  such  institution. 
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A  substance  claimi-d  liy  the!  importer  to  be  iron  ore.  but  wlm-h 
upon  investication  was  found  to  bo  unfit  for  use  for  smelting 
purpows,  and  to  be  commercially  known  sis  piiint.  is  lield  to  bo 
dutiable  at  the  rate  of  2j  per  cent,  ad  valorem,  under  tlic  provision 
in  .Schedule  A.  (T.  I.,  87)  for  "colours  and  paints,  whether  dry  or 
mixed." 

C.VXADA. 

Classification  of  Plant  used  in  the  Concentration  of 
Sulphuric  Acid. 

The  tollowiuK  is  a  copy  of  an  ortler  of  the  Governor-General  of 
Canada,  dated  ilie  ITth  I)icomber  lust.rcspcctini;  the  classilication 
of  plant  made  of  iihitinuni.  and  used  in  the  concentration  of 
bulphuric  acid,  which  wa-s  publislKHl  in  the  Canada  Oaztttc  of  the 
24th  Dccomlier  :— 

"  On  tlie  recommendation  of  the  Jlinister  of  Customs  and  under 
the  provisions  of  sub-section  (I.)  of  section  245  of  chapter  S3  of 
the  Revised  Statutes  of  Canada,  entitled,  'An  Act  respecting  the 
Customs.' 

"His  Excellency  in  Council  ilias  Ix'cn  pleased  to  order,  and  it 
is  hereby  ordered,  that  retorts,  p:ius.  condensers,  tubing  and  pipe, 
made  of  platinum,  when  imported  by  mauufacturers  of  sulphuric 
acid  for  use  in  their  works  in  the  manufacture  of  concentration  of 
sulphuric  acid,  be  placed  on  the  list  of  articles  that  may  be  admitted 
into  Canada  free  of  duty." 


EXTRACTS  FROM  DIPLOMATIC  AyD 
CONSULAR  REPORTS. 

GlBU.\LT.iK. 

Soap. 
There  is,  says  the  Belgian  Consul  at  Gibraltai*.  a  fair  sized  soap 
manufactory  at  Alireciras  worked  by  steam.  It  has  been  established 
to  compete  with  the  Kii^lish  article  known  as  "  bine  mottled  soap," 
which  is  so  very  popular  in  this  neicrhbourhood.  It  also  produces 
toilet  soaps,  but  these  latter  are  only  used  by  the  poorer  classes. 
At  Linea  de  la  Conce|MMon.  on  the  Spanish  frontier,  there  is  also  a 
small  soap  factory,  but  it  is  of  little  importance  compared  with  that 
of  Alpeciras.  A  lar^re  qimntity  is  imported  from  England,  iiriucipally 
by  way  of  Liverpool.  Blue  mottled  soap,  kuon-n  by  the  Spaniards 
as  "  saton  republicano,"  m.ade  by  the  firm  of  Gossage,  of  U'idnes, 
in  Lancashire,  is  the  most  liked  of  any  which  have  at  present  been 
imported,  and  it  is  specially  to  compete  with  them  that  the  factory 
at  Algeciras  was  estaolished. 

Candles. 

Candles,  the  same  Consul  proceeds,  are  chiefly  imported  from 
England,  the  kind  most  in  favour  beinff  that  produced  by  Price's 
Patent  Candle  Company.  Small  quantities  are  also  sent  from 
Belgium  and  France,  the  firms  whicn  are  most  popular  being  the 
Compagnie  Royal  Beige,  of  Brussels  and  Antwerp,  and  Faulquier, 
Cadet,  and  Cic.,  Jlontpellier. 

TOXQUIX. 

Opium  Cultivation. 
L' Ecnnomiste  Fran^ais  says  that  some  attempts  made  in  Tonquin 
to  cultivate  opium  la.st  year  under  the  direction  of  M.  Frederick 
have  produced  unexpectedly  good  results,  considering  that  sowing 
took  place  three  months  too  late,  and  that  the  ground  set  apart  for 
the  experiment  was  far  from  favourable.  It  is  now  certain  that 
opium  of  a  good  quality,  or  nither  the  wliite  poppy  which  produces 
opium,  will  succeed  Kipitally  at  Tonquiu.  ,\n  effort  will  now  be 
made  to  orpinise  its  culture  ou  an  extensive  scile. 

SlClLT, 
Sulphur. 

The  Britiali  Consul  at  Palermo  reports  that  the  very  unsatis- 
factory state  of  this  trade,  and  of  the  low  prices  this  article  finds  in 
the  market,  are  causing  great  anxiety  to  the  owners  of  sulphur 
mines,  and  to  those  who  trade  in  sulphur.  For  the  last  five  years 
the  prices  have  been  steadily  decreasing  ;  and,  whereas  at  one"time 
merchants  insisted  on  a  profit  varjnng  from  21  to  42  centimes,  they 
are  now  only  too  glad  to  obtain  a  profit  of  4  and  sometimes  2  cen- 
times. The  reason  for  this  is  to  be  found  in  the  fact  that  the  pro- 
duction of  the  mineral  during  the  last  3o  years  has  been  excessive, 
and  at  present  the  annual  imxluctioii  has  been  from  WKi.ooO  to 
700.000  quintals  over  and  above  the  ordinary  consumption.  The 
consequence  is  that  the  sulphur  accumulates  at  the  mines  and  at 
the  outports,  thereby  causing  tiie  owners  to  get  rid  of  their  produce 
at  any  price.  Another  circumstance  that  has  tended  to  dejireciate 
the  value  of  sidphur  is  that  Sicilians  c:mnot  be  brought  to  bind 
themselves  into  companies  cr  associations  ;  and  so  the  opportunity 
of  lieing  able  to  close  their  mines  fur  a  few  years  until  the  stock  is 
all  disposed  of  at  a  fair  profit  is  lost. 

Chemical  Products. 
The  same  Consul  says  that  chemical  products  as  imported  cou- 
sists  chiefly  of  sulphate  of  quinine  (English  and  Frencn) ;  citrate 
of  magnesia,  chiefly  from  Jlilan  :  sulphuric,  nitric,  citric,  and  other 
acids, chiefly  from  Newcastle.  Soda  in  "iron  drums,"  potash,  sal- 
ammoniac,  suljih.-'te  of  copper,  chloride  of  lime,  ie.  In  the  matter 
of  chemical  products  there  is,  however,  now  a  strong  competition 
on  the  part  of  Germany.  The  total  value  of  chemical  imports  was 
16,8<5«?.,  of  which  R,n!i7'.  only  came  from  England. 


TURKKV. 

Candles. 

The  annual  import,  according  to  the  Belgian  Consul  at  Saloiiica, 
is  estimated  at  S»6,i)00  |)0unds,  chiefly  in  common  qualities,  and  the 
trade  is  shared  between  France  and  Belgium.  The  Belgian  quality 
"  Lew  "  is  preferred. 

Petroleum. 

The  United  States,  declares  the  same  Consul,  are  bringing  to 
bear  every  effort  to  prevent  the  introduction  of  Russian  petroleum 
in  this  market,  and  is  offering  very  reduced  prices  to  attract  bujrers, 
and  although  Russia  is  also  making  special  efforts,  the  American 
article  continues  to  be  in  favour  with  buyers.  Consumers  prefer  it. 
not  only  for  its  superior  quality,  but  also  Ijecause  it  is  more  solidly 
packed. 

COKEA. 

Aniline  dyes  are  indispensable  articles  of  import. 


CHANGES  IN  THE  CUSTOMS  TARIFF  OF 
SWITZERLAND. 

The  following  is  a  statement  of  the  clianges  effected  in  the  General 
Customs  Tariff  of  Switzerland  by  the  law  of  the  17th  December  last. 
In  all  cases  where  Conventional  rates  of  duty  are  stated  these  are 
still  in  force  as  regards  imports  from  the  United  Kingdom. 

yoTS.— Quintal  =  220"4  lbs.  avoirdupois ;  Franc  =  OiV/. 


No. 

in 

Tariff. 


Classification  of  Articles, 


I  Xew  Rates 
I    of  Duty. 
(General 
I     Tariff.) 


I.— AVaste  Matekiax  ajtd 
Masttees. 

Stable  manure ;  compost;  chalk- 
lime  ;  residue  of  animal  black 
(dried  waste  of  sugar  re- 
fineries) ;  ashes  (of  bone,  coal, 
peat,  wood,  even  lye  wa.shed) ; 
loam  :  sweepings,  kc. ;  rags 
and  other  waste  materials  in- 
tended for  the  manufacture  of 
manure 


Guauo ;  phosphorites,  phos- 
phates ;  bone  powder.  &c. : 
Not  chemically  prepared ;  as 
well  as  ammoniacal  salts 
(crude),  sulphate  of  am- 
monia, chloride  of  potas- 
sium, potash  manure ;  sul- 
phuric acid  once  used 

Chemically  prepared  :  as  well 
as  artificial  manures 

II.— GHEJIICAIS. 

a.  Apothecaries'  and  Druggists' 

Articles. 

Pharmaceutical  preparations,  such 
as  powders,  pastilles,  salves, 
ojntments.  tinctures,  essential 
oils  and  essences ;  in  wholesale 
packages,  that  is  to  say,  sns- 
centible  of  division  for"  retail 
sale ;  surgeons'  bandages 

6.  Chemicals  for  Industrial  nse. 

Alum;  white  arsenic;  sulphate 
of  barytes  ;  animal  black  ; 
chloride  of  barium :  chloride 
of  calcium,  crude;  chloride  of 
lime;  chloride  of  niagnesiuni ; 
cWoride  of  manganese ;  chrome- 
alum;  iron-mordant;  litharge; 
pyrolignite  of  lime ;  phenate 
of  lime,  crude;  chlorhydrate 
of  lime;  extract  of  chestnut, 
liquid;  sulphate  of  magnesia 
(Epsom  s.alts) ;  liquid arseniate 
of  swia ;  bicarbonate  of  soda ; 
snlphate  of  soda  (Glauber's 
salts)  ;  hypasuljihite,  sulubite, 
and  bisiilphitcVif  s<xla  ;  muriatic 
soda:  flour  of  sulphur;  sul- 
phnret  of  iron;  sulphuret  of 
sodium  ;  sulphuric  acid ;  soda ; 
acetate  and  sulphate  of  alu- 
mina; sulphate  (vitriol)  of  iron,  I 
copper,  and  zinc ;  soluble  gUiss  1 


Pr.  Ct. 


Free. 


(Jonven- 

tional  Rates 

of  Duty. 


Fr.Ct 


Free. 


Quint.0'20  'iSee.General 
Tariff. 


0-30 
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Changes  in  the  Customs  Tariff  of  Switzeulasd—  conl. 


No. 

New  Rates 
of  Duty, 
((ieneral 
Tariff.) 

Conven- 

Ill 
Taritr. 

Clarification  of  .Vrliclcs. 

lional  Rates 
of  Uuty. 

Fr.  Ct. 

Fr.  Ct. 

II.  Chemicals— con/. 

6.  Chemicals  for  Industrial  use 

— Cv^nt. 

17 

Caiistir    potasli,    caustic   soda; 
starch,  raw  and  masted,  dex- 
trine; aniline;  aniline  compo- 
sitions   tor     nianufaetun;     of 
jiaints  ;  anthraeine ;  ari^^nious 
acid;  benzoic  acid;  l)oii7.ine; 
oil  of  bitter  almonds,  artificial ; 
biijrar  of  lead  ;  nitrate  of  lead ; 
bioxide  of  lead  ;  lx>nix  ;  phenic 
acid,  crude;  cashew;  chloride 
of     aluminium  ;    chloride  _  of 
zinc ;  gallic  acid  ;  tannic  acid ; 
glycerine:   verdigris;    pyrolig- 
neous  acid ;  acetic  acid,  crude, 
with  an  enipyreumatical  odour ; 
wood  spirit,  raw;  yellow  prus- 
siate  of  potash ;    chlorate  of 
potash  ;      red     chromate     of 
potash ;     hyi)ennancanate    of 
Itotash ;    bisulphate   of   lime ; 
chestnut  extract,  solid;  oxalic 
acid ;  naphthaline ;  salts  of  soda, 
not otherNvisc mentioned;  oleic 
acid ;    parallin  ;   i)0tash  ;   sali- 
cylic acid,  crude ;  chloride  of 
ammonia ;  spirits  of  ammonia ; 
saltpetre,  refined;  nitric  acid; 
oxalate    of    potassium ;     sul- 

phuric    ether ;    sulphide     of 

arsenic;    stearine;   aluminous 

cake  ;  aluminate  of    soda ;  oil 

of  Turkey  red ;  zinc  powder ; 

Quint.l'OO 

• 

c.  Colours. 

Ceruse  and  oxide  of  zinc ; 

35 

.,     S'OO 

3-00 

SSa 

Ground 

„     5-00 

See  General 
Tariff. 

36 

Clipome.     yellow     and     green ; 
mountain  blue ;  Prussian  blue; 

..       7-00 

33 

Varnishes  and  lac  of  all  kinds. 

with     the    exception    of    oil 

vaniishes 

.,    23-00 

7-00 

Sfa 

„    10-00 

7-0O 

X.— MiSEEAlS. 

1C8 

„     0-40 
„     0-40 
„      0-80 
„     O'SO 

Tariir. 

170 

IM 

Oil  of  coal  tar,  not  purified 

XIII.-Papeh. 

S«6 

Pibre  for  itaper-making 

„      1-50 

8«8 

Packing  paper 

.,      6-00 

S'OO 

tea 

Printing  and  \vriting  paper 

XIV.— Textile  Fabbics, 

„    10-00 

7-00 

sso 

Caoutchouc  and  gutta-percha . . . 

„    SO-00 

1 

16-00 

•  Under  the  Conventional  Tariff  starch  and  nitric  acid  pay  a 
duty  of  fill  eentiines  per  i|iiintal,  all  other  articles  in  the  category 
pay  under  the  General  Tariir. 


Til  AVE   PET  WE  EX   SI'AT.X  A\D    THE 

iMrOETS  INTO  THE  U.MTKD  KiNOnOM  FltOM  Sl'.M>'. 


Pbixcipal  Articles. 


December 

18S(i. 


Deccmljcr 
18S7. 


Chemical  products  uncnumcratcd  , Value  £| 
Copper  ore  and  rcgulus  . . . 

Manganese  ore 


<    Tons   ' 
I  Value  £ 


f    Tons  ' 
■  I  Value  £ 


Pyrites  of  iron  or  copper [  VaUie'f 

Quicksilver Lbs. 

Bags,  Esparto [vT""* 


6,5S1 


SJMl 
53,270 


4fl.S71 
!K).0.17 


4,7-21 
21,870 


lue£ 
TotalValue £1       867,183 


0,755 


7.4.% » 
l!«,67a 


1,549 


118,S77 


5,924 
35,713 


1,11)0,141 


In  the  month  of  January  I'i'^S  the  value  of  the  imports  into  the 
United  Kinedom  from  Spain  amounted  to  993.680'.,  sis  compared 
with  818,933/.  in  the  corresponding  month  o(  ISS?. 

ExpOBTS  OF  British  and  Imsii  PitomcE  fiiom  tub 
United  Kingdom  to  Si-aix. 


Peiscipai,  Abticles. 


Decemljer 
18S6. 


AlkaU Ivaluei 


Caoutchouc,  manufactures  of Value  £ 

Cement 


J-    Tons 
■  t  Value  i 


Chemical  products  and  preparations 

(including  dye  stuffs) Value  £ 

Coal,  products  of,  including  naphtha  ^ 
and  petroleum Value  £ 

Glass  manufactures Value  i 

Manure Value  1 

Painters'  colonrs  and  materials. . . , Value  1 

Paper  of  all  sorts [y 

Soap 


Cwts. 
alue  £ 


f  Cwts. 
lValue£ 

TotalValue £ 


24,613 

91J6 


2,057 


2.-)fl 
475 


2.058 

1.735 

532 

1,323 

3000 

1.114 
2.331 

231 
221 


25.3.-238 


December 
li>87. 


2.1,498 
7,-'M9 


1,640 


285 

4S4 


3,733 

293 
1,195 
3,390 
2,419 

m\ 

1,131 

196 

180 


•232,493 


In  the  month  of  January  18S8  the  value  of  the  exports  of  British 
and  Irish  produce  from  the  United  Kingdom  to  Spain  amounted  to 
280,237',,  as  comparwl  with  •2.'55..S2ii/.  in  tile  corresponding  month  of 
1887. 


MISCELLANEOUS  TliADE  NOTICES. 

McsEuu  OF  National  Isdustrv  ix  WuiiTEMnuRC. 

In  a  despatch,  dated  the  •2(!th  January  last.  Sir  II.  Barron, 
H.5i.  Minister  at  Sluttsrart,  writes  :  "  .\s  an  evidence  of  the  en- 
couragement accorded  by  the  State  to  industry,  I  may  mention 
that  the  Wurtemlmrg  Parliament  has  voted  111.7.50'.  for  a  new 
building  to  accommodate  the  Museum  of  National  Industry." 

Impobtatiok  of  Geeman  Spirit  into  Spain. 
See  Board  of  Trade  Journal  for  February,  page  161. 

Pkodcctios  of  SuLPnuK  IN  Sicily. 

The  French  BuVetin  cln  Jlinislire  ties  Traraux  Publics  for 
Novemlier  last,  says  that  the  total  qiwntityof  sulphur  contained 
in  the  Sicilian  mines  Iwfore  workings  were  commenced  is  estimated 
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nt  Bo.onn.iMK)  tons.  Tlie  quniilitv  prodiiroil  fi-oin  1S31  to  IsVi  is 
stiitod  to  Ix)  f*.:i.";j.O!'l  tons,  imrl  pn-viuus  to  this  pi_'rio*l  about 
two  inilllons,  niiikitit;  u  total  of  ll>.;j.Vl,OH!.  Wht'n  it  in  miisiilerod 
timt  to  o1>taiii  tins  (luinitity  nbotil  Ij  million  tons  were  turned 
over  (as  troni'nilly  a  third  is  lost  in  tho  tn-atuient).  it  rt'suUs  that 
Iho  quaiitity  still  a\-:ulahliMs  nt  least  50  million  tons,  and  supposing 
that  the  uvenure  produption  for  tho  future  should  ho  maintained  at 
nlnnit  tiie  same  proportion  !is  in  past  .years,  the  Sicilian  mines  may 
continue  to  lie  worked  for  another  century. 


Cur,TIV,VTION-   OF   R.VMIE   IN   FlUNCE. 

The  French  Journal  OfflcM  for  the  22nd  January  last,  states 
that  tho  Commission  appointed  by  tho  French  Slinister  of 
.VRricullun'  to  incjnire  into  the  cultivation  and  employment  of 
ramio  has  reported  that  tho  liest  way  in  which  to  procure  tho 
necessary  quantity  of  this  useful  fibre  will  be  to  cultivate  the 
plant  close  to  I'uris.  and  it  has  recomniended  tho  Government  to 
utilise  for  this  purpose  the  estates  at  GennovilHers.  the  fertility  of 
which  is  a  guarantee  of  the  success  of  such  an  cxperinu-nt. 

Go.SAi.ruK  Man-g.vni:sr  Our:. 

Tlic  followiuK  information  respecting;  Gos;ilpnr  ( Jabalpur  District 
of  the  Centnil  Provinces,  India)  niancanese  ore  is  extracted  from  a 
memorandum  recently  issued  by  the  Rovenuc  and  Agricultural 
Uepartment  of  the  Government  of  India ; — 

In  March  isjn.  Mr.  H.  B.  Jledlicott.  Director,  Gcologic.il  Survey 
of  India,  visited  Gosalpur,  in  tho  Jabalpur  District  of  the  Central 
rrovinces.  with  the  object  of  examinine  the  locality  where  man- 
irnnese  hml  been  for  some  time  eitnict^'d  in  small  quantities  by  the 
natives.  He  described  the  deposit  to  be  neither  a  vein  or  lode,  nor 
properly  a  seam  or  bed,  but  as  occurrins  invpulnrly  throush  the 
laterite,  which  is  an  amorphous  superficial  deposU  of  variable 
thickness,  and  that  a  larpe  supply  of  the  ore  might  be  counted 
upon.  An  examination  of  this  mineral  proved  it  to  be  pyrolusite, 
an  ore  of  hich  quality.  The  locil  authorities  an-ange'd  for  an 
exploration  with  a  view  to  ascertain  the  extent  of  the  (leposit.  but 
owing  to  the  p-'i'son  sent  for  this  duty  having  sunk  his  pit  below 
the  laterite,  he  reported  a  failure  of  the  ore. 

In  1883  a  fuller  examination  of  the  localit.v  was  made  by 
^Ir.  F.  R.  Mallet.  Superintendent.  Geoloirical  Sun-ey  of  India,  who 
discovered  a  stronir  band  of  manpiniferous  srcmatile  on  the  north- 
north-west  front  of  the  hills,  the  laterite  beinp  piled  against  it  on 
the  south-south-east.  This  is  described  as  a  detiiiitely  stratified  ore 
occurring  in  tho  undcrlyinp  rocks  with  an  east-north-e--isterly 
strike.  Besides  beinf!  mancaniferous,  the  rich  banri  of  iron  ore 
contains  a  variable  subordinate  proportion  of  a  manjcanesc  ore 
known  as  psilomelane,  which  is  mentioned  as  a  subsidiary  source  of 
maiiKsnese,  the  pyrolusite  of  the  laterite  being  the  man.i?anese  ore 
of  Gcsalpur. 

In  order  to  ascertain  the  commercial  Talae  and  the  quality  of  the 
manganese  ore.  an-angements  were  recently  made  for  the  testing  of 
s.ample8  by  experts  in  England.  The  results  of  the  analysis  show 
that  the  ore  is  rich  in  manganese  and  is  considered  well  adapted 
for  the  msnufacture  of  chlorine  or  ferro-nianganesc,  but  that  for 
other  pm-jioses  it  would  require  to  be  mixed  with  purer  ores  in 
consequence  of  the  excess  of  phosphorus. 

The  value  of  the  ore  in  EnL-land  is  estimated  at  Gls.  per  ton. 
which  shoidd  prove  remunerative,  as  no  plant  is  required,  the 
mining  being  merely  a  matter  of  open-day  excavation.  The  sub- 
stance is  fit  for  use  as  it  comes  out  of  the  ground,  and  is  not 
damaged  by  exposure. 

Arrangements  were  being  made  last  September  for  a  further 
Ciam'nation  of  the  manganese  tield  by  an  otlicer  of  the  Geological 


Survey  of  India,  .\pplications  for  permission  to  quarry  the  ore  for 
export  to  Europe  having  been  received,  the  (,'h;ef  (>mimissioiier  of 
the  Central  Provinces  has  represented  that,  in  ord(?r  to  deal  with 
them,  it  is  nccessjiry  to  have  a  man  prepare<l  showing  approximately 
the  position  and  extent  of  tho  beds,  and  a  rough  estimate  made  af 
the  quantity  of  ore  available. 

Law  foe  the  ExconnAOEMKXT  of  Nativi;  iNnusTitv 

IN   ROUMANIA. 

See  Boanl  of  Trade  Journal  for  February,  p,  )7i. 

Competition  ^VIT^  English  Foreign  Tuaue. 

Bi/  Mr.  R.  Gtffen. 
See  Board  of  Trade  Journal  tor  February,  i.'p.  173«i;il, 

The  Klssian  Sugak  Industjiy  in  1887, 
See  Boord  of  Trade  Journal  for  Febniary,  p,  208, 


The  PoTASf-iuM  Chloride  Indcstry. 

The  potassium  chloride  industry  in  St.assfurt,  which  was  origi- 
nally called  into  existence  by  the  Prussian  Govenmient,  is  mainly 
occupied  with  the  production  of  carnallite  salt.  In  its  first  state 
this  is  not  a  marketal)le  article,  but  a  simple  treatment  sutDces  to 
convert  it  into  the  ordinary  potassium  chloride  of  commerce.  The 
Government  works  at  Stassfurt  formerly  committed  this  process  to 
private  contractors,  upon  whom  they  were  consequentl.v  dependent 
for  the  sale  of  the  raw  salts.  In  recoKnition  of  this  circumstance, 
which  isolated  the  mines  entirely  from  the  potassium  chloride 
market,  all  the  private  potassium  chloride  mines  which  were 
subsequently  established  in  competition  with  tile  Government 
works  made  arrangements  for  manipulating  their  raw  salts  on  their 
own  premises.  By  this  means  they  nl)t;tine(l  a  preiionderance  over 
the  fisciil  works,  which  induced  the  latter  to  believe  that  unless 
they  adopted  similar  measures  their  sales  of  raw  salts  would  cease 
altogether.  Shortly  afterwardsaconventiun  wasestaVilislied  between 
the  Government  and  the  private  works,  whereby  a  certain  sale  of 
raw  salts  was  assured  to  the  former.  Considermsr,  however,  the 
numerous  new  private  undertakings  in  which  pot;issium  chloride 
raining  was  combined  with  the  manipulation  of  carnallite,  and 
which  had  been  established  during  the  past  few  years,  tlie  Govern- 
ment works  thought  it  on  the  whole  more  prudent  not  to  involve 
themselves  in  contentions  for  any  length  of  time,  but  to  maniiiulate 
their  raw  salts  for  themselves.  The  Government  th  erefore,  demanded 
and  received  last  session  a  sum  of  .'i.iii.diiu  in.  from  the  Prussian 
Parliament  for  carrying  out  the  scheme.  That  the  State  has 
invested  its  money  well  in  establishing  a  dissolving  station  of  its 
own  is  shown  by  the  following  facts.  The  sale  and  price  of  rock 
salt  of  all  kinds  remained  last  revenue  year  at  nearly  the  same 
height  as  in  the  previous  ycnr.  The  sale  of  potassium  chloride  has 
declined  by  about  eo.iWO.non  kg.,  while  instead  of  the  sale  price  of 
the  former  year  (I  in.  39 pf.  for  liiokg.)  an  average  of  only  1  m.Mpf. 
was  obtained.  Xcverthcless,  the  total  receipts  from  the  sale  of  tlie 
products  of  the  fiscal  mines  show  an  increase  of  So.5,350m.  as  com- 
pared with  those  of  the  previous  year.  This  rise  is  entirely  due  to 
the  circumstance  of  the  fiscal  mines  manipiilatiiis  their  own  rs\v 
salts.— A'K^i^otc's. 


Consumption  of  Nitrate  of  Soda, 
Tho  total  consumption  in  the  world  for  the  past  three  years  has  been  as  follows  :— 


Continent  of  Europe 
United  Kingdom  , . 
TTnited  States 


WHiilst  the  shipments  for  the  same  periods  have  been  , . . 


1SS5, 


Tons. 

290,000 

95,000 
43,000 


430,000 


1886. 


1SS7, 


Tons. 
320,000 

lOO.OOO 

00,000 


4811,000 


420,000 


438,0(K1 


Tons. 
385,000 

98,000 

cr.,n(H) 


548,000 


080.000 
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Im  POUTS. 


January 
18«S. 


January 

1886. 


UruRS,  unoiiumcnitccl. . 

Clicmioal  niamifiwtiires 
and  products,  uiionu- 
ulcratfd 

Chcmi(-als  and  dye- 
si  uffs,  uncuumcratcd 

Oils,  not  enumerated. , . 
.\lkali 


Value  e 


f 


Brimstone . 


Nitrate  of  soda  . 


„      of  potash. 

Quicksilver 

Cinchona  bark — 


Glim  Arabic  . 


Cwt. 
lvalue  £ 
f  Cwt. 
(.Value  £ 
C  Cwt. 
(.Value  £ 

Cwt. 
iluc£ 

Lbs. 
uluc  £ 
f  Cwt. 
lvalue  £ 
C  Cwt. 
I 


(.Valu 

I       ^ 
(.Vail 


Value  £ 

Lac,  seed,  shell,  stick,  f       '^^'• 
«"<'d-™ lvaluc£. 

Bark    (for  tanners'  or   f       ^"''' 
A^^t^'^^) lvalue  £ 

Aniline Value  £ 

Alizarine „ 

Other  coal-tar  dyes  ....  ,. 


Cochineal . 


{v. 


Cutch  and  gambier ... 


Indigo . 


Madder,      madder-root, 
ic 


Coco»-nut  oil  , 


Cwt. 
k'alue  £ 
r  Tons 
lvalue  £ 
(  Cwt. 
lvalue  £ 
Cwt. 
I'alue  £ 
C  Cwt. 
lvalue  £ 


{v. 


Olive  oil  , 


I'alm  oil  . 


Petroleum  oil . 


Oil  seed. 


(.Val 

{v 


Turpentine  , 


Tuns 
alue£ 

Cwt. 

ue£ 

Gals, 
alue  £ 

Tons 
alue  £ 

Cwt. 


6S.782 

88,735 

130,166 

7:t,0«7 

2,6S3 

1,S9C 

2S,M7 

7,(131 

115,700 

62,972 

13,248 

12,376 

337,200 

26,976 

11,203 

75,425 

14,878 

57,732 

11,203 

33,647 

12,198 

4,675 

18,742 

22.003 

2,279 

15.670 

2,083 

45,237 

16,IM 

381,946 

1.779 

2.315 

17,448 

25,482 

1.248 

48,410 

60,456 

73,679 

7.342,018 

21i;.2;m 

1.052 

27.621 

26,712 


Parafflne. 


f 

lvalue  £  |      35.571 

Cwt.  25.544 

alue  £  43,497 


46,199 


(.Vail 


Jaiuiary 
1887. 


77,093 


91,123 

698,328 

80,112 

4,152 

1.906 
81.962 
19,130 
22,640 
10,761 
16,150 
14,835 
705,300  I 
67,799 
16,551 
77,688 

1,511 

7,358 

9,807 
26,318 
23.812 

7,464 

19,187 

17,798 

480 

805 

5,163 

2.333 

69,158 

13,367 
322,824 
2,751 
3,453  I 

24.264  I 

31,880 
2,023  j 

80,758  I 

I 

77,439  j 

5,416^138  j  9,481.390 

151,194  i     248.467 


103,754 
1,012,436 
100,616 
2,418 
1,581 
29,226 
7,238 
40,403 
18,178 
32,702 
28,801 
857,964 
114,804 
12,941 
52,912 
3,115 
14,910 
13,778 
40,430 
21,240 
7,709 
22,910 
22,622 
1.035 
1,CK12 
6.831 
8.633 
93,300 
20,363 
499,140 
1,202 
1,657 
6,437 
7,731 
l,!i3t', 
69,657 
81,772 
80,633 


693  , 
22.254  ' 
39..'->40 
65.774 
20.574  ' 
29,311 


EXPOUTS, 


Jamiarj'    January 
1885.  1886. 


1,365 
33,1M 
23,150 
32,013 
SIHSl 
50.669 


British  and  Irish  produce— 

Dnips  and  medicinal 
preparations,  un- 
cnumeratcd  Value  £ 

Sundrj-  chemicals     •  ., 

Painters'  colours  and 
materials „ 


Alkali 


Bleaching  materials 


Seed  oil. 


Soap. 


r     Cwt. 

lvalue  £ 
f  Cwt. 
lvalue  £ 
e  Tons 
lvalue  £ 
t  Cvrt. 
lvalue  £ 


Foreifni  and  Colonial  menhandisc : 

Chemicals,  unenume- 
ratcd Value  £ 

Cwt. 


Cinchona  bark . 


Cochineal. 


Cutch  and  gambier 


•[ 


lvalue  £ 

f       Cwt. 

lvalue  £ 

Tons 

Value  £ 

f      Cwt. 

lvalue  £ 

Cwt. 

line  £ 

Lac.  seed,  shell,  stick,  f      '^"''• 
»"<'<'-™ lvalue  £ 

(-       Cwt. 


Gmn  Arabic  . 


Indigo. 


(.Valu 


Cocoa-uut  oil  . 


Olive  oil  . 


Palm  oil . 


(v 


Petroleum  oil . 


Quicksilver. 


Nitnite  of  potash  . 


lvalue  £ 
(  Tuns 
lvalue  £ 
Cwt. 
alue  £ 
(-  Gals, 
lvalue  £ 
f  Lbs. 
lvalue  £ 
f  Cwt. 
lvalue  £ 


71,317 
288,250 

8'.i,539 
528,157 
147,550 
114,300 

37,135 

6,535 

117,940 

24,076 

28,329 


15.314 

6,627 

35,023 

677 

4,861 

331 

8,063 

3,247 

15,270 

4,482 

14,633 

8,865 

88,642 

2,676 

3,698 

2iO 

10,173 

27,867 

S3,00t 

42,502 

2,882 

2*4,4.37 

22,318 

6.746 

5,589 


January 
1887. 


66,524 
298,564 

89,204 
40-1,417 
117,982 
101,576 

36,566 

4,894 

101,2  ts 

28,727 

32,086 


21,786 
4,905 

22,310 

836 

5,373 

775 

18,023 
1,662 
6,857 
6,702 

18,592 
6,290 
164,584 
4.631 
6.793 
121 
5,090 

41,149 

43,667 

35,103 

1,849 

418,051 
43,215 
2,516 
2,210 


72,159 
358,576 

92,816 
418.512 
122.175 
111.379 

42,727 

6.138 

125,282 

29,789 

27,911 


33,718 

9.538 

28.160 

469 

2,624 

674 

17.567 

2.773 

12,614 

3.958 

12,347 

5.609 

136,207 

9.201 

13.771 

ISl 

6,«03 

46,231 

45,139 

67.591 

2,327 

163.592 

21.099 

6, 171 

6,161 
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SiriPMRNTS,  Consumption',  Stocks,  and  I'kices,   from  1880  to  1887. 


1880. 

lasi. 

18S2. 

18.'»3.. 

1881. 

1885. 

188(1. 

1887. 

Slli|)ml•nt^  from  Saiith  Americnn  ports  to  all  parts 
for  llio  six  months  ondintt  31»t  Ueoemtipr 

1)0.                 do.              for  (lie  12  niontlis  oiidin^ 
,'il5t  Dicrniber 

Tons. 
113,000 

2W,000 
8-1,000 

Tons. 
207,000 

310,000 
113,000 

Tons. 
2M,000 

476,000 
102,000 

Tons. 
327,000 

507,000 
230,000 

Tons. 
289,000 

635,000 

1911,000 

Tons. 
2-13,000 

420,000 
151,000 

Tons. 
27-1,000 

4.38,000 
181,000 

Tons. 
447,000 

680,000 
325,000 

Stocks  ill  United  KinRdom  ports  :— 

5,-100 
1,850 
0,700 

11,000 

1,500 

19,500 

1.3,500 

2,900 

14,600 

IS.OOO 
6,200 
15,800 

10,700 

6,300 

17,000 

2,000 
3,250 
10,750 

1,200 
5,600 

450 
17,550 

stocks  ill  Continental  ports  on  31st  Deccmljer 

Consumption  in  United  Kingdom  for  the  six  months 

17,000 

8,700 

29,000 

32,000 

31,000 

40,000 

33,000 

16,000 

30,000 

28,000 
66,000 

00,000 

11.3,000 

131,000 
Per  Cwt. 

i4«.  ed. 

27,000 

24,500 
72,500 

05,500 
105,500 

153,700 

Per  Cwt. 
lis.  lid. 

35,000 

23,000 
99,000 

75,500 
2-37,000 

256,000 

Per  Cwt. 
12».  3d. 

73,000 

31,000 
124,000 

99,000 
311,000 

335,000 

Per  Cwt. 
10». 

130,000 

27,000 
118,000 

106,000 
358,000 

351,000 

Per  Cwt. 
9». 

110,000 

22,000 
70,000 

95,000 
290,000 

310,000 

Per  Cwt. 
lis.  U. 

60,000 

24,000 
112,000 

106,000 
320.000 

280,000 

Per  Cwt. 
9s. 

50,000 

30,000 
145.000 

98,000 
385,000 

391,000 

Per  Cwt. 
9s. 

1)0.           incontinent       do.            do. 

Do.           in  I'nited  Kingdom  for  the  12  months 

Do.          incontinent       do.           do. 

Visible  supply  on  Slst  December  (including  the 
quantity  afloat  for  Europe  and  stocks  in  United 

Text  of  the  New  French  Law  for  Preventing 
Fraud  ik  the  Manure  Trade. 

•* L'Engrais*'  December  12, 18S7. 

Clause  I. — Any  person  who.  when  selling  or  offering  for  sale 
manures  or  fertilizers,  shall  deceivi;  or  attempt  to  deceive  the 
customer— (1.)  As  to  the  nature,  composition,  or  useful  constituents 
thereof;  (2.)  As  to  the  method  of  the  production  thereof;  or 
(3.)  By  the  employment  in  describing  or  styling  them  of  a  name 
which,  by  right  of  user,  has  been  given  to  other  fertilizing  sub- 
stances, shall  be  liable  to  bo  imprisoned  for  a  period  of  from  si.x 
days  to  one  month,  and  to  a  fine  of  from  50  to  2,0i>U  francs,  or  to  one 
or  other  of  the  above  penalties  alone. 

In  case  of  a  second  ofEt-'Uce  within  three  years  after  a  conviction, 
the  penalty  may  be  increased  to  imprisonment  for  two  months  and 
a  fine  of  4.000  francs. 

The  powers  given  by  this  clause  shall  not  be  deemed  to  i)rejudice 
or  affect  the  application  of  paragraph  -'J,  Clause  I.,  of  tho  Act  of 
March  27,  1881.  dealing  with  frauds  as  to  tho  quality  of  goods 
delivered,  and  of  Claxises  VII.,  VIII.,  and  IX.  of  the  Act  of  June  23, 
1857,  concerning  trade  and  merchandise  marks. 

Clause  II.— In  tho  case  provided  for  in  the  preceding  clause  the 
court  may.  besides  the  penalties  above  mentioned,  order  the 
sentence  to  be,  as  a  whole  or  in  part,  published  in  such  journals  as 
it  may  think  desimble,  and  order  it  to  be  posted  on  the  doors  of 
the  hoxise  or  warehouse  of  the  offender,  and  the  public  buildings 
in  the  district  where  the  parties  are  domiciled. 

In  ca.se  of  a  second  oflenee  within  five  years  such  publication  and 
posting  shall  always  be  ordered. 

Clause  III.— Any  person  who.  on  d.^livery,  shall  fail  to  inform  his 
customer,  subject  to  the  conditions  laid  down  in  Clause  IV.  of  this 
enactment,  as  to  the  natural  or  industrial  origin  (provenance)  of 
the  manure  or  fertilizer  which  he  sells,  and  its  quantity  of 
fertilizing  constituents,  shall  be  liable  to  a  fine  of  from  1  to  15  francs, 
including  costs  (iuclusivement). 

In  cas©  of  a  second  offence  within  three  years  he  shall  bo  liable 
to  imprisonment  not  exceeding  five  days. 

Clause  IV.— The  information  referred  to  in  Clause  III.  shall  be 
furnished  either  in  the  sale  note,  or  in  the  counterpart  of  the 
warrant  (double  de  commission)  handed  to  the  customer  at  the 
moment  of  sale,  or  in  the  invoice  which  accompanies  the  delivery. 

The  quantity  of  fertilizing  constituents  shall  be  expressed  in 
t«rms  of  the  weight  of  nitrogen,  phosphoric  acid,  and  potash  con- 
tained in  each  100  kilogrammes  ot  goods  invoiced  in  condition  as 
delivered,  with  e.  statement  of  the  nature  or  state  of  coml>ination  of 
these  bodies,  according  to  the  rules  for  the  guidance  of  the  public 
service  referred  to  in  Clause  W. 

"Whenever  a  sale  shall  have  been  effected  with  a  stipulation  that 
the  price  shall  be  based  on  an  analysis  made  on  a  sample  taken 


before  delivery,  the  above-mentioned  pi-eliminai-y  statement  of  the 
exact  quantity  of  fertilizhig  constituents  shall  not  be  obligatory,  but 
mention  should  be  made  of  the  price  per  unit  and  state  of  chemical 
combination  of  the  nitrogen,  of  the  phosphoric  acid,  and  of  the 
potash  in  such  manure  as  delivered. 

Evidence  of  the  fulfilment  of  the  above  regulations  shall  be 
furnished,  it  occasion  arise,  failing  a  preliminary  contract  or  the 
buyer's  receipt,  by  the  production  of  a  copy  of  the  purchaser's 
letters  or  by  his  book  of  invoices  regularly  filed,  and  containing  the 
statement  as  prescribed  by  tliis  clause. 

Clause  V. — The  provisions  of  Clauses  III.  and  IV.  of  this  Act  shall 
not  apply  to  those  who  shall  have  sold  for  manure  under  their 
ordinary  designation  rubbish,  dung,  compoRt,  nightsoil,  road-scrap- 
ings, market  waste,  brewery  refuse,  sea-wrack  or  other  seaweed, 
fresh  slaughter-house  sweepings,  marl,  calcareous  marl,  shelly-sand, 
chalk,  plaster,  cinders,  or  soot  produced  from  burning  oil  and  other 
combustibles. 

Clause  VI. — A  departmental  order  shall  prescribe  what  method 
ot  analysis  for  the  determination  of  the  fertilizinj;  constituents 
of  manure  shall  be  followed,  and  shall  determine  the  other 
measures  to  be  taken  to  put  this  Act  in  force. 

Clause  VII.— The  Act  of  July  27,  1867,  is  and  remains  hereby 
repealed. 


Xew  Belgian  Law  on  the  Adulteration  of  Manure. 

"L'Engrais,  January  14, 1888." 

Clause  I.— Every  consignment  of  material,  whether  simple  or 
compound,  which  contains  one  of  tho  following  fertilizing  con- 
stituents, nitrogen,  phosphoric  acid.or  potash,  shall  be  accompanied 
by  an  invoice. 

If  the  delivery  of  the  invoice  cannot  be  simultaneous  with  the 
consignment  of  the  goods  it  shall  be  forwarded  within  a  period 
which  will  be  fixed  by  royal  decree. 

It  should  be  certified  to  be  accurate  by  the  vendor  or  his  agent 
(cedant),  and  should  include  the  following  provisions : — 

1.  The  name  or  nature  of  the  material  consigned,  whether  it  be 

simple  or  compound. 

2.  Its  composition  by  analysis  (dosage).    This  analysis  will  give 

the  name  and  percentage  of  essential  fertilizing  constituents, 
as  well  as  their  state  of  chemical  combination  ;  and  the  tenus 
to  be  employed,  as  well  as  the  methods  of  analysis  to  be 
adopted,  sliall  be  fixed  by  royal  decree. 
If  the  consignment  is  one  of  oilcake  (tourtejiux)  tho  invoice  shall 

state,  in  a  manner  to  be  determined  by  royal  decree,  the  nature  of 

the  grain  or  grains  from  which  it  is  produced. 
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Clnuso  II.— The  preceding  clause  shall  not  appl.v  to  consipimcnts 
of  foriiliiiiiB  material  cither  ihrivcd  from  the  iiatiiral  sources  of 
the  farm  or  pnxlm-vd  sp  mtaliixiuslv  l>v  the  soil,  such  as  nigutsoil, 
cimlers,  yn.>t.  hoUM-  waste,  market  waste,  slauRhtcr-house  swecpincs, 
laniivirvl  iiiaiiure.  or  such  like  simple  (ertilizers,  if  consigned  under 
their  exact  name  and  in  their  natural  state. 

Clause  III.— Each  infraction  of  Clause  I.  shall  be  punishable  by 
a  line  of  Irom  1  to  JS  fniiics,  aud  from  1  to  7  days  imprisonment,  or 
one  of  these  iK'imlties  sincly.  .    . 

Incsiseof  a  s«-ond  olTciicc  within  a  year  after  a  conviction  lor 
a  similar  offence  the  iK'nalties  shall  be  doubled. 

Clause  IV.— The  seller  or  his  acciit  shall  be  entitled  to  offer 
evidence,  as  a  matter  of  risht,  that  he  luis  conformed  to  Clause  I. 

Clause  v.— Anv  ixrson  who  shall  be  puilty  of  de<eption,  cither 
as  to  the  eonstit'ulii  n  of  a  feriilizine  material  or  by  the  use  of  a 
trade  dcsiiniat ion  which  bv  custom  beloiips  to  another  fertilizmK 
material,  sliall  be  liable  to  a  line  of  from  100  to  2,«w  francs,  and 


from  19  days  to  6  months  imprisonment,  or  one  of  these  penalties 
sinxly. 

These  penalties  apply  to  those  who  falsify  a  sample  taken  for 
analysis  pursuant  to  tliis  Act  as  well  as  to  those  who  in  making 
delivery  of  oiloike  are  pnilty  of  deception  as  to  its  composition. 

In  case  of  a  second  oHeuce  within  two  years  after  a  conviction 
for  a  simitar  olTenee,  the  penalties  may  be  doubled. 

Clause  VI,— In  .addition  to  the  terms  to  be  employed  in  connexion 
with  the  description  and  analysis  of  manures,  a  royal  decree  will 
determine  the  limits  of  application  of  and  moans  by  which  eOect 
will  be  piveu  to  this  law. 

Clause  VII.— Tlie  Government  is  hereby  authorised  to  take  the 
necessary  measnres  to  ensure  that  no  material  within  the  provisions 
of  this  Act  shall  be  importwl  without  an  invoice  accompanying  the 
same  as  prescribed  iu  Clause  I„  or  some  other  document  of  equal 
value. 


MIXEliAL   JlESOUnCES   OF  THE   IWITED   STATES, 
From  GeoJogical  Survey,  U.S.A.,  18SC, 

QlICKSILVEE. 


Exports, 

Price. 

Years. 

Imports. 

Exports. 

Price. 

Years. 

Hierhest. 

Lowest. 

Highest.            Lowest. 

1887 

Bottles. 
61,213 

Bottles. 
62,476 

£    s.   d. 
11    5    0 

£   s.  d. 
6  10    U 

18S3 

Bottles. 
54^20 

Bottles. 
48,997 

£  >.  d. 
5  17   6 

£  >.   d. 
5    2    0 

1886 

58,966 

66,080 

7  10    0 

5  1.3    0 

1882 

45,921 

40,421 

6    5    0 

5  14    0 

1S8S 

55,153 

4S323 

6  13    0 

6  10    0 

18S1 

56,261 

24,842 

7    0    0 

6    3    0 

l$8t 

50,070 

62,402 

6  15    0 

5    2    0 

1880 

49,541 

16,070 

7  15    0 

6    7    6 

Estimated  consumption  United  Kingdom,  12,000  bottles  pei  aimum, 


Total  Coiteb  Peodcction  is  the  Usited  States,  18?9  to  1886. 


Sour3e. 


Lake  Superior 

Arizona 

Montana 

Xcw  Mexico 

Calilomiu 

Colorado 

Utah 

Wyoming 

Nevada 

Idaho 

Missouri 

Maine  and  New  Hampshire 

Vermont 

Southern  States 

Middle  States 

Lead  desilverizers,  ic 

Total  domestic  copper 

From  imported  pyrites  and  ores 

Total  (including  copper  from  imported 
pyrites) 


1882. 


Lbs. 
56,982,765 

17,984,416 

9,058,281 

869,498 

826,695 

1,404,000 

005,880 

leo.ooo 

350,000 

294, 695 

290.000 

1,265,000 

400,000 

125,000 


90.640,232 
1,000,000 


91,646,232 


1S83. 


Lbs. 
59,702,404 

23,874,963 

24,064,»16 

823,611 

1,600,662 

1,152,652 

»il,SS5 

962,463 

288,077 

260,.'506 
212,124 
400,000 
395,175 
61,400 


115,526,053 
1,625,742 


1884, 


1885. 


Lbs. 
69,353,202 

2i;,734,3t5 

43,093,054 

59,450 

876,166 

2,013,125 

265,526 

100,000 
46,667 
230,000 
249018 
655,105 
317,711 
2,114 
950,870 


Lbs. 
72,148,172 

22,706,366 

67:797,861 

79,838 

469,028 

1,1 1«,  160 

120,199 

8371 
40,381 

211,602 

40,109 
190,641 
910,141 


lH.91«,6Ki 
2,S5S,754 


117A5],79J 


147,805,407 


165,875,706 
5,086,841 


170,962,607 


1886. 


Lbs. 
79,890.798 

15,657,038 

57,611,621 

558,385 

430,210 

409,306 

500,000 

:o,ooo 

315,719 
29,811 

«  • 

1,282,196 


156,735,181 
4,500,000 


161,235,381 
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The  Principai,  Forkion  Pkoducers. 
The  Coppeu  Puodictiox  op  the  Would,  1879  to  188G  i.vcursiVE. 


Countries. 

188G. 

1885. 

1881. 

188S. 

1882. 

1881. 

ISiO. 

1879. 

Kl-ROPK. 

Great  Britain 

Long  Tons. 
1,471* 

21,700 
11,000 
7,000 
2,135 
1,258 
3,500 

12,595 

1,870 

550 

500 

OllO 

2,220 

UilO 

4,S75 

Long  Tons. 
2,773 

2.1.184 
11.500* 
7,000' 
1,800 
1,065 
2.424 

12.450 

2.800* 

685 

501 

2,560 

835 

5,100* 

Long  Tons. 
3,35J 

21.564 
10,800* 
7,500* 
2,000 
2,300* 
2,251 

12,582 

2,200* 

670 

611 

602 

2,706 

1.325 

4,700 

Long  Tons. 
2,020 

20,472 
9,800 
8,000 
2,026 
2,357 
1,000 

12,634 

3,568 

572 

601 

7.32 

2,030 

1.600 

3.500 

Long  Tons. 
3,4ftt 

17,389 
9,000 
8,000 
1,885 
1,700 
800 

11,536 

3,552 

474 

061 

793 

2,590 

1,40) 

3,537 

Long  Tons. 
3,875 

16,660 
10,203 
8,170 
1,310 
1,410 
800 

10,999 

1,713 

474 

800 

993 

2,010 

1,480 

3,411 

Long  Tons. 
3.fl«2 

10.215 
9,151 
0,003 
1,705 
1,000 
800 

9,800 
1,000 
500 
900 
1,074 
2,420 
1,-380 
3,154 

Long  Tons. 
3,462 

13,751 

11,324 
4.092 
1,360 

770 
800 

8,100 
COO 
253 

1,019 
800 

2,412 

1,140 

3,0S1 

Spain  and  IWtupiI: 

Hiu  Tinto 

Tharsis 

Sevilla 

PortuKueza 

Poderosa 

Germany ; 

Austria 

Hungary 

Sweden 

Norway. 

Italy 

Total  Europe 

North  America. 

75,234 

76,255 

75,2^4 

72.172 

66,786 

05,008 

59,370 

5.3,800 

69,971 
1,410 

1,123 
8.i0 

71,053 
2,500 

778 
375 

63,555 

23<; 

G08 
291 

51,574 
1,053 

1,053 
-189 

40,167 
500 

1,500 
401 

82,000 
300 

1,718 
333 

27,000 
50 

1,500 
400 

23,000 
30 

1,500 
400 

Canada  

Newfoundland : 

Belt's  Cove 

Mexico 

Total  North  America 

Sorin  America. 
Chili 

73,380 

7  7,70  J 

64,750 

54,171 

42,863 

34,551 

28,950 

24,950 

35,025 

1,100 
75 

3,708 
180 

38,600 

1,500* 
229 

4,111 
233 

11.013 

1,500* 
362 

4,000 
159 

41.099 

1,680 
395 

4,018 
293 

42,909 

3,259 
440 

3,700 
800 

37,089 

2,055 
615 

2,823 
307 

42,910 

2,000 
000 

1,800 
300 

49,318 

2.000 
000 

1,697 
.300 

Bolivia : 

Corocoro 

Peru 

Venezuela ; 

Total  Soutli  America 

AVRICA. 

40,088 

4.1,673 

48,209 

47,485 

51,103 

4-1,389 

47,C1G 

53,815 

110 
G.013 

250 
5,450 

260 
5,000 

600 
5,975 

GOO 
5,716 

600 
3.407 

600 
4,739 

500 
4,323 

Total  Africa 

6,125 

5,700 

5,260 

6,575 

6,316 

4.067 

5,239 

4,828 

Asia. 

10,000 

10,000* 

10,000* 

7,600 

4,800 

3,900 

3,900 

8,000 

Total  Asia . . .  >  i . . . . » « 

10,000 

10,000 

10,000 

7,600 

4,800 

3,900 

3.900 

3,000 

ArSTBALtA. 

0,700 

11,400 

14,100 

12,271 

8,512 

10,000 

9,700 

9,500 

1 

•  Estimated. 
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Coffee  and  CorrEit  Oiu:  of  Dosiestic  Pkoduction  Exfouted  from  tiik  United  States,  1864  to  1886  isclwsivb. 

[Cnrts.  ore  long  hundredirciKhts  of  112  pounds.] 


Fiscal  years 
ending        ] 
June  SO. 

Ore. 

Pigs,  Bars,  Sheets,  and  Old. 

Value  of 
Manufactured. 

Total  Value. 

1 
Quantity. 

Value. 

Quantity. 

Value. 

\SC* 

Cwts. 

1(0.581 

Dollars. 

181,298 

Lbs. 
102,831 

Dollars. 
43,229 

Dollars. 
208,043 

Dollars. 
432.570 

1865 

226,197 

553,124 

1,572,382 

709,106 

282,640 

1,544,870 

1866 

215,080 

792,450 

1-23,444 

33.553 

110,208 

936,211 

1S67 

87,731 

317,791 

4,037,867* 

303,ni« 

171,062 

791,901 

1868 

92,612 

442,921 

l,.'i50,896 

327.287 

152,201 

922,409 

1S69 

121,418 

237,424 

1,134,360 

23.3,9.32 

121,342 

692,098 

1870 

19,198* 

637.605 

2,214,658 

385,815 

118,926 

1,042,246 

1871 

54. 445' 

727,213 

681,660 

133,020 

65,198 

915.431 

\           lS7i 

35,5M      • 

101,752 

267,868 

64,814 

121,139 

287,735 

1873 

45,252 

170,365 

38,968 

10,423 

78,288 

259,070 

1874 

13,326 

110,450 

603,160 

123,457 

233,301 

467,208 

1875 

51,305' 

729,678 

5,123,470 

1,042,686 

43,152 

1,815,266 

1876 

13,3M 

84,471 

14,304.160 

3.098,395 

.'Vi3,544 

3,526,410 

1877 

21,482 

109,451 

1.3,461,563 

2,718,213 

195,730 

3,023,-394 

1878 

.32,947 

169,020 

11,297,876 

2,102,455 

217,446 

2,488,921 

1879 

23,070 

102,152 

17,200,739 

2,751,153 

79,900 

2,933,205 

1880 

21 .623 

55,763 

4,206,258 

667,242 

126,213 

84«,218 

1881 

9,958 

61,499 

4,866,407 

786,860 

88,036 

876..395 

1882 

25,9.36 

89,515 

3,310,631 

565,293 

93,646 

7-18,456 

1SS3 

112,923 

&K3,77I 

8,221,363 

1,293,947 

110,286 

2,S«,0O4 

1884 

386,140 

2,930,895 

17,044,760 

2,527,829 

137,135 

6,695,859 

1885 

432,300 

4,739,601 

41,731,858 

6,339.887 

107,536 

10,187,024 

1886 

1              544,020 

3,008,879 

24,292,393 

2,4!IS,898 

108,971 

5,671,748 

•  Evidently  errors  in  quantities. 


Bbitish  Imports  and  Kxpokts  of  Coppkk. 


Years, 

Imports  of 

Total 
Imports. 

Esporls. 

Yi-ars, 

Imports  of 

Total 
Iinix)rts, 

Exports. 

Bars,  Cakes, 

and 

Ingots. 

Coi)|«l- 
in  Ores  and 

Bars,  Cakes, 

Copper 
ill  Orps  and 

Furnace 
Products. 

Ingots. 

Furnace 
Products. 

LonK  Tons. 

Long  Tons. 

Lonir  Tons. 

liong  Tons. 

Long  Tons. 

Long  Tons. 

Long  Tons. 

Long  Tons. 

1860 

13,142 

13,716 

26,857 

26,117 

1878 

39,360 

48,212 

87,672 

66,001 

1865 

234S7 

23,922 

47,059 

41,398 

1879 

46,670 

60,421 

97,091 

62,412 

1870 

30,724 

27,025 

67,749 

53,006 

1880 

36,509 

66,2*5 

92,734 

69.482 

1871 

33,228 

23,671 

66399 

56,633 

1881 

32,170 

54,057 

80,227 

61,689 

1872 

49.000 

21,702 

70,703 

63,195 

1882 

.35,509 

58,3l".6 

93,876 

66.683 

1873 

35M> 

26,756 

62,696 

65,716 

1883 

35,653 

63,493 

99,146 

59.350 

1874 

39,906 

27,89* 

67,800 

69,742 

1884 

39,767 

69.623 

109,390 

64,092 

1876 

41,931 

29,483 

71,414 

51,870 

18S6 

41,993 

81,616 

123,609 

62,0.',0 

1876 

39,146 

36,191 

75,330 

62,468 

1886 

43,069 

65.046 

108,115 

.          00,-ilO 

1877 

39,743 

5.3,682 

93,325 

54,088 

1 

•  Illegible. 
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Pboddction  of  CoppEa  IN  Great  Bbit^n. 


Tears. 

Ore. 

Copper. 

Tean. 

Ore. 

Copper. 

Long  Tons, 

Long  Tons. 

Long  Tons. 

Long  Tons. 

1860 

362,096 

15,968 

1878 

M,094 

3,952 

18C3 

m298 

11388 

1879 

51,035 

3,162 

ISTO 

106,098 

7,175 

1880 

52,113 

3/J62 

1871 

97,12;) 

6,280 

1881 

52,556  • 

3,875 

1872 

91,893 

8,703 

1882 

52,810 

3,4Ck 

1873 

80,188 

6*40 

1888 

16320 

2,620 

1874 

7S.521 

4,981 

1884 

42,149 

3450 

1875 

71,54S 

4,323 

1885 

86379 

2.773 

1876 

79,252 

4,694 

1886 

18,617 

1.471 

1877 

-3,IB 

4,486 

Imports  op  Copper  into  Great  Britain  from  1878  to  1886  inclusive. 


Character. 

1878, 

1879. 

1880.              1881. 

1882. 

1883. 

1S84. 

1885.               1886.       1 

Piire  in  pyrites 

Pure  in  precipitate 

Pure  in  ore 

Lonif  Tons. 
14.443 

13,173 

15,441 

LonK  Tons. 
12,0W 

18,159 

IX  it:! 

Long  Tons. 
16,446 

18,205 

14,976 

6,598 

36,509 

Lou?  Tons. 
13,551 

18,619 

15,396 

6,491 

32,170 

Long  Tons. 
15.672 

17,935 

15,489 

9,270 

35,509 

Lon?  Tons. 
15,016 

23,645 

15380 

8352 

35.653 

Long  Tons. 
14,077 

19,683 

24,677 

11,181 

39,767 

Long  Tons. 
16,333 

21,398 

15,683 

28*02 

41,993 

Long  Tons. 
13,905 

19,323 

13.749 

18,069 
43.069 

Pureinre^us 

5,155       '          7,049 
39,360      1       46,670 

Total 

87,572 

97,091 

92,734 

86,227 

93,875      1       99.146 

109,390 

123,011 

108,115 

Imports  of  Pyrites  into  Great  Britain. 


Years. 

Xorway. 

Portugal. 

Spain. 

Germany. 

Other  Countries. 

Total. 

1873 

Long  Tons. 
67,462 

Long  Tons. 
109,559 

Long  Tons. 
246,692 

Long  Tons. 

Long  Tons. 
0,6.14 

Long  Tons. 
520,317 

1874 

41,044 

162,569 

294,117 

907 

498,6.37 

1875 

21,820 

165,433 

344,019 

6,283 

537,555 

1876 

7,688 

56,579 

419,063 

21,417 

504,752 

1877 

8,564 

149,5(B 

498,977 

22,-209 

679312 

1878 

B,773 

136,705 

419.561 

12,318 

674357 

1879 

8,485 

82,529 

374,605 

15,783 

481302 

18S0 

10,952 

166,519 

463,199 

8,695 

8,684 

658,049 

1881 

0,009 

140,079 

379,216 

8,412 

8,662 

542,878 

1882 

•  . 

114,132 

497,807 

15,701 

627,700 

1883 

1,271 

121,137 

473,343 

5,537 

601,288 

1884 

522 

89,454 

471,566 

5,»*1 

563,073 

1885 

2,608 

28399 

619,523 

3,491 

654,521 

1886 

4,117 

28,65.; 

521,n8 

■2,497 

B5638S 

1 

METAI.S  Extracted  from  Bub>-ed  Cupripebocs  Pyrites. 


Tears. 

Ore. 

Copper. 

Gold. 

Silver. 

Years. 

Ore. 

Copper. 

Gold. 

SUver. 

1880 

Long  Tons. 
415,667 

Long  Tons. 
15,000 

Ozs. 
1,043 

Om. 

240,981 

1884 

Long  Tons. 
416,412 

Long  Tons. 
15,200 

Ozs. 
1,900 

Ozs. 
335.000 

1881 
1882 

396,737 
434,427 

14,000 
15,300 

1,490 
1,500 

268,46:) 
400,000 

1885 

407,700 

14380 

1340 

328,000 

1883 

«t9,156 

16370 

1,511 

348,210 

1886 

393,699 

14370 

1,780 

316W0 

148 
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C'ori'KU  PiiouucTiox  or  Si'.un  .\nd  Poutug.vl, 


Mines. 

1S3G. 

1883. 

ISSK 

1883, 

18S2. 

1881. 

1880. 

LonK  Tons. 
2-»,70U 

11,000 

Lonft  Tons. 
23,481 

11.500 

7,000 

1,800 

i,c«.-. 

2.121 

Loni?  Tons. 
21,561 

11,S00 

7,500 

2,000 

2.300 

2,251 

Im^K  Tons, 
20,172 

9,800 

8,000 

2,026 

2,357 

1,000 

Lone  Tons. 
17,389 

9,000 

8,OUO 

1,885 

],7<'0 

SUO 

Lon(t  Tons. 
16,606 

10,203 

8,170 

1,310 

1,110 

SOO 

LonK  Tons. 
16,215 

9,151 

6,603 

1,705 

1,000 

800 

Majwn  and  Barry  (Portujral) 

SptiIIa  fSnninl             

7.000 
2,135 
1,25,S 
3,560 

Portui5liM.a  (Portugal) 

Podcros.1  (Siuiin) 

•pottl        

49,65.') 

17.S73 

47,115 

43,635 

33,774 

S8,5S9        ,         35,474 

1 

PitODUCTION    OF    THE   IllO   TlSTO   MiNKS. 


Yi^ars, 

PjTites  lor  Shipment. 

For  Kxtraction  of 

Copper  b.v 
Local  Treatment. 

Total, 

Actual  Consumption 

of  Pyrites  in 

England.  Germanv, 

&c. 

Average  Copper 

Contents 
of  Ore  Mined. 

1S77 

LonK  Tons. 
251,300 

Loni  Tons. 
520,391 

LonK  Tons. 
;71,751 

Long  Tons, 

Per  Cent. 

1878 

218,818 

632,289 

871,107 

•  • 

•  • 

1879 

243,ail 

663,359 

906,600 

236,819 

•  • 

1880 

277,590 

6;i7.567 

915,167 

274,201 

2-619 

1S81 

219,098 

713,919 

993,017 

256,827 

2-750 

1882 

259,924 

688,307 

918,231 

292,820 

2-805 

1883 

313,291 

786,682 

1,099,973 

288,101 

2-95« 

1881 

312,028 

1,057,890 

1,369,918 

311,751 

S-2M 

1883 

406,772 

914,691 

1,351,106 

S51,.501 

3-102 

1SS6 

316,518 

1.0(1.833 

1,378,381 

S47,0-.;i 

3-016 

Production  or  Metallic  Coiteii  .it  Kio  Tinto. 


Years. 

Long  Tons. 

Years. 

Long  Ton^. 

Years. 

Long  Tons, 

1376 
1877 
1873 
1879 

9W 
2,1.% 
.4,181 
7,179 

1830 

l&Sl 

1882 

■      1S83 

8,.i(ifl 
9,100 
9,710 
12.295 

18S1 
1885 
l^isi! 

12,663 
11,593 
15,863 

Operations  op  tup.  Tiiausis  Company. 


Years. 

Ore  liaised. 

PjTites  Shipped. 

Precipitate  Sliipped. 

Net  Profits. 

Diviileads. 

1882 

Long  Tons, 
480.800 

Long  Tons. 

218,218 

Long  Tons. 
6,531 

(?) 

(f) 

1883 

490,0.13 

20-2,318 

0,717 

331,491 

323,0.32 

183-1 

513,.V.2 

200,939 

7,099 

(?) 

(?) 

1885 

5S7,Sai 

311,151 

0,110 

101,211 

117,100 

1880 

573,410 

273,298 

0,403 

91,210 

88,090 
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MKaTO>'s   KsnuATE   or  the   Wohlu's   Phodi'ctiox  ok  Zixc. 


CountrieH. 

1886. 

1883. 

1884. 

1883. 

1882. 

1881. 

1880. 

Rhine  DUtrict  and  Belgium 

Silesia 

Long  Tons. 
129.020 

81.630 

20,730 

1 5.305 

4,145 

S.TflO 

Lons  Tons. 
129.754 

79..a3 

23,099 

14.847 

5,019 

3,890 

Lorn?  Tons. 
130,522 

-cMlC 

29,259 

15,311 

4,164 

4.170 

LoDK  Tons. 
123.891 

70.405 

28.661 

U.fiTl 

3  733 

Lome  Tons. 
119.193 

68,811 

25.581 

18,073 

LonB  Tons. 
110,!i89 

66.497 

24.419 

18.358* 

4,100* 

4.270 

Lon«!  Tons. 
98,830 

61,459 

?2,000* 

15.000 

4.000* 

2.520* 

Franco  and  Spain 

Poland 

4.fiT2                   5.091 

Total,  Europe 

25»,590               256,2.32 
38,072                 38,339 

269,872 
3  Ml  4 

246,033 
32,921 

241.134 

30,148 

228,5.33 
30,000* 

206  809 

Total,  United  States... 

20,749 

294,286 

678 934              »"  SO! 

25S5.33 

227,558 

•  lietiniated, 
Pkoductios   of   Kickel  IX   iizi;   United  St.vtes   is   1S85  \:sd    1886, 


Metallic  nickel 

Nickel  in  nickel  ammonium  sulphate . 

Nickel  in  matte 

Nickel  in  ore  . . . , , 


Total . 


Quantity. 


Value. 


Lbs. 
£45,504 


14,400 
18,000 


Dollars. 
169.398 


4.577 
G.00O 


277.901 


179.975 


Quant  it ,v. 


Lbs. 
182,315 

7,017 

20,000 

5,600 


214,993 


Value. 


Dollars. 
109,407 

9,0X1 

7,000 

1,73) 


127.15 


PeODUCTIOS    of    MeTAIUC     XiCKEL    IX    THE    UXITED     STATES     FBOM    1876     TO    1886    ISCLrSJVE. 


Nickel 

Nickel 

Pure 

contained 

.\Terage 

Pure 

contained 

.\veraae. 

Years. 

Grain 

:n 
Copper 

Total. 

Price 
per 

Value. 

Tears. 

Grain 

in 
Copper 
Nickel 

Total. 

Price 
per 

Vulue. 

Nickel. 

Nickel 

Pound. 

Nickel. 

Found. 

Alloy. 

Alloy. 

Lbs. 

Lbs. 

Lbs. 

Dollars. 

Dollars. 

Lbs. 

Lbs. 

Lbs. 

Dollars. 

Dollars. 

1876 

201.367 

2-60 

523,551 

1 

1882 

277.034 

4432 

281.616 

110 

309.777 

'           1877 

188.211 

1-60 

301,1.38 

1 

1 

1883 

6,500 

52,300 

58,800 

to 

52.920   , 

1878 

150,890 

110 

165,979 

18S4 

61,550 

64,550 

•75 

48.412 

'            1879 

1 

146,120 

112 

162.531 

1885 

2»;Mi 

•69 

139,393* 

,           1880 

1 

233.893 

110 

257,282 

18S6 

182,345 

•60 

lO-l.lO?' 

1881 

2C3.6«8 

1-10 

292,235 

*  Not  including  value  of  nickel  in  ore  and  icatte, 
ToT.lL  Pbohuctiox  of  Substances  coxtaimxo  Codalt  in  1883  axd  isse. 


1S85. 


Quantity. 


Cobalt  oxide . 

Uatte 

Ore 

Total . 


Lbs. 
8.423 


180,000 
201,600 


Value. 


Dollars. 
19J73 


14,500 
31,500 


65,373 


Quantity. 


Lbs. 
8.689 


243,873 
70,000 


Value. 


Dollars. 
17,378 


£0000 
3,500 


40.878 
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PROnrCTioN  OF  Cohalt  OxinE  ix  the  United  States. 

Years. 

Lbs. 

Years. 

Lbs. 

Years. 

Lbs. 

isae 

811 

1875 

3,441 

1881 

8,280 

1870 

S.8i* 

is:g 

8,162 

1832 

11,G53 

1871 

B.OSG 

1S77 

7,323 

1883 

1,09« 

1872 

5,749 

1S7S 

4,503 

1884 

2,000 

187J 

5,128 

i';79 

4,370 

18S5 

8,423 

1874 

4,143 

ISSO 

7,251 

1886 

8.689 

Prouuotio.s  of  Chromb  Iron  Ore  fkom  1882  to  1886. 

Years. 

Quantity. 

Value  in  California. 

Years. 

Quantity. 

Value  in  California, 

1SS3 

Lonft  Tons. 
2,500 

Dollars. 
50,000 

1SS5 

I/ong  Tons. 
2,700 

Dollars. 
40,000 

18S3 
18SJ 

5,000 
2,ono 

GCOOO 
35,000 

ISSG 

2,000 

30,000 

Pboduction  op  Potassium  and  Sodium  Bichromates. 

Tears. 

Potassium  Bichromate. 

Sodium  Bichromate. 

Y'ears. 

Potassium  Bichromate. 

Sodium  Bichromate. 

18S3 

.  Short  Tons. 
1,000 

Short  Tons. 

1S,S3 

Short  Tons. 
2,000 

Short  Tons. 
5U0 

1SS3 

1,000 

•• 

18SG 

2,250 

1,000 

18S4 

1,250 

CnaOMATE   AND  BiCHBOM.lTE   OF    PoTASH   AND   CHROMIC   AciD  IMPORTED   AND  ENTERED    FOB    CONSUMPTION    IN   THE 

United  States,  1867  TO  1886  inclusive. 
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PaODDCTIOSf   OP   I.K.VDING   TlX   DiSTltlCT.S   FKOM    1880   TO    1886. 


1S80. 

1831. 

18S2. 

1883. 

isst. 

18J5. 

1886. 

Total  exports  from  Siiiffapcrts  and  Penang  :— 
To  Great  BritaiD,  Europe,  and  America 

Tons. 
11,90s 
3,SJ5 

Tons. 
11,2M 
.3..'.19 

Tons. 
12.104 
S,R70 

Ill 

Tons. 
17,517 
4,;i20 

Tons. 
17,182 
S,SS7 

Tons. 
19.600 
4,025 

Total   exports   from    Australia    to    Europe  and 

14,7C3 

9,100 
8,918 

It.iS.) 

10,200 
8,015 

15,974 

10,300 
9.158 

21,.306 

10,500 
9.307 

22,107 

8,800 
9,571 

2I,0.;9 

8,500 
9,000* 

23,621 

7,375 
9.000 

Total  pnxlm  tioQ  in  the  United  Kirgdom 

Totals 

S-»,7Sl 
22,243 

33,550 
l'.i.241 

35,4.32 

17,921 

41,113 

io,':c.3 

40311 

10.774 

38.509 
lO.lli; 

40.000 
12,000 

Total  risible  supply  December  SI . . 

Estimated, 


PRonrcTioN-  OF  Bromixe  IX  THE  United  States,  1883  to  1886. 


Sources. 


1*8.3. 


Pomeroy,  Ohio  

Tuscarawas  Valley,  Ohio 

West  Virginia 

Pennsylvania 

3Iiobigan 


Lbs. 
171.110 


23,331 
106,050 


Total  , 


301,100 


1894. 


1885. 


Lbs. 
1593S1 


21.710 
99,509 


281,100 


Lbs. 
110,000 

15,000 

85,000 

00,000 

40,000 


Lbs. 
lll.SlK 

15.000 
126..391 

49.J49 
125.523 


310.000 


428,334 


More  than  two-tiiirds  of  the  bnmiiiie  is  used  for  the  manufacture  of  potassium  and  sodium  bromides  for  medicinal  use  and  fqr. 
photography.    The  remainder  is  used  for  aniline  colours. 


RaVT   MaTEUI.\18,    PKINCIPALLT  op  MiSEBAL  QuIGIN,    rSED   is   the    PRODrCTIOX   OF  FeRTIMIEBS   in    the   I'NiTED 

States  dlking  1886. 


Snbslancos. 

1 
Amount.                Value. 

Substances. 

Amount.       j         Value. 

Pkodcckd  i>-  tite  rxiiED 

States. 

South  Carolina  phospliate  rotlc. . . 
\orth  Carolina  phosphate  rock  ,. 
Other  phosphate  rock 

Long  Tons. 

430,M9 

1.400 

100 

lOO.COO 

soo.ooo 

102.000 
500 

Dollars. 

1.872.930 

12,000 

1,000 

l.OtlO.OOO 

400.000 

403,160 

S.OOO 

IMTOKTS. 

Fortilizers: 

lioiic--!.  crude,  not  manufiiolured. 
Iiiiriicd.  calcined,  ground,  or 
steamed,  and  l)one  dust  and 
bone  ash.  for  the  manufacture 
of  phosphates  and  fertilizers  . 

Carlion.  animal,  fit  for  fortiliz- 
iUK  only 

Long  Tons. 

19,7&4-31 

1.450-70 
11,383-37 

102,391-30 

37,980-50 

21,304-06 

Dollars. 
325,581  00 
25,809-00 

s«,ei7-oo 

050,0.83-73 
432,591-04 
355,17000 

0  unno 

Kieseritc.  kyanite  (or  cyanitc), 

Marls 

Phosphate,  cnidc  or  native,  for 

Guano  (natural) 

Total 

.\11  other  substances  used  ex- 

•  • 

3,297,1:0 

Total  fertilizers  imported  . . 

•• 

2,13 ». 486  77 

n  2 
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EsTlMATKn   PUODI'CTION   OF   MANtFACTrRKD   l"i:nTIUZKHS,   YEARS   EN'nED    Avnil.    30. 


States. 


18S3. 


AInbamn 

Connecticut 

Dclawni'O 

District  of  Coluir.ljia 

Uooreia 

Illinois 

Indinnn 

Iowa 

Kentucky  

Louisiana 

Maine 

Mor.vlnml 

Slassachusetts 

Michigan 


Short 
Tons. 
3.000 

15,000 

■10,000 

7.00U 

25,000 

80,000 

S.OOO 

1,000 

2,500 

2,000 

(1,500 

200,000 

75,000 

2,000 


18M. 


Short 
Tons. 
4,000 


18SS. 


Short 
Tons. 
•J.OUO 


15.000 

15.000 

15,000 

50,000 

7,IKI0 

7,000 

30,(KI0 

35.000 

S5,OU0 

3:,ooo 

•t,000 

5,000 

1,000 

1,01 10 

3,500 

■t.ooo 

2,600 

3,000 

7,000 

7,500 

2110,000 

800,000 

80,000 

85,000 

3,000 

3,000 

1880. 


Short 
Tons. 
5,000 

15,0(«l 

50,0il0 

5,0110 
10,01  Ml 
30.0110 

5,000 

7,000 
15,000 

7..500 

300.000 

80,000 

1.5,000 


States. 


1833. 


188t. 


Missouri 

Now  Jcrso.v 

New  York 

North  Carolina 

Oliio 

Pcnns.vlvania 

Rho<le  Island 

South  Carolina 

Virginia 

West  VirBinia 

Total 

Value 9 


Short 
Tons. 
(1,000 

85,000 

110,000 

1.5,000 

15,000 

60,000 

V2,<m 

00,000 

30,000 

2,000 


877.000 
23.680.000 


Short 
Tons. 
0,000 

00,000 

95,000 
15,000 
15,000 
65,000 
12,000 

100,000 

40,000 
2,000 


1885, 


Short 
Tons. 
6,000 

0.5,000 

100,000 

15.000 

18,000 

70,000 

12,000 

110,000 

40,000 

3,000 


yo7,ooo 

3,110,000 


1,023,500 
27,640,000 


1886. 


Short 
Tons. 
(1,000 

00,000 

100,000 

20,000 

20,000 

80.000 

10,000 

140,000 

50,000 

3,000 


1,089,500 
27,487,500 


Estimated  Coxsumttion-  of  MANUT.iCTL'RF,D  FERTHizEns  in  the  foli-owino  States,  YE.tns  F-swHq 

April  30. 


States. 


Alabama. . . 
Delaware . . 

Florida 

Georgia . . . . 
Illinois  .... 
Indinnia  . . 
Kenluuky  . 
Louisiana. , 
Maryland. 
AIiclii).'an  . 
Mississippi 
Missouri . . 


1883. 


18S4. 


1885. 


Short 
Tons. 
45,000 

10,000 
5,000 
125.000 
5,000 
8,000 
6,000 
5,000 

80,000 
5,000 

20,000 
5,000 


Short 
Tons. 
45,1100 

20,000 
5,000 
170.000 
7,500 
8,000 
6,000 
5.000 

75,000 
5,000 

10,000 
5,000 


Short 
Tons. 
45.000 

20,000 

10,0(10 

180,000 

7.500 
10,000 
10,000 

6.000 
75,000 

5,000 
10,000 

:,ooo 


1880. 


Short 
Tuns. 
40,000 

15.000 

5.1100 

160.701 

7,500 

7,500 

8.000 

10,000 

75,000 

10,000 

5,001) 


States. 


New  Y'ork 

New  Jersey' 

New  England  States  .... 

North  Carolina 

Ohio 

Pennsylvania 

South  Carolina 

Tennessee 

Virginia  and  W.  Virginia 
Western  States 

Total 


1884. 


Short 
Tons. 
80,000 

35,000 

60,000 

90,000 

20,000 

80.100 

90.000 

10,000 

80,000 

2G,<J00 


Short 
Tons. 
30,000 

40,000 

75,000 

95,000 

20.000 

100,000 

110,000 

10,000 

100,000 

25,000 


18«. 


Short 
Tons. 
35,000 

46,000 
100.000 

90,0(XI 

20,000 
100,000 
100,000 

15,000 
100,000 

30.000 


1886. 


1,017,600 


Short 
Tons. 
30,000 

50,000 
100,000 

95,000 

3'1.000 
115.000 
107.927 

l(i,(K10 
100,0110 

25,000 


1.006,(531 


The  Statistics  of  I'vuites  Production'in  1886. 


Countries, 


Consumed 
for  .\cid 


Spain  und  Portugal . . 

United  Kingdom 

France 

Germany    

Belgium   

Norway  and  Sweden . 

United  States 

Canada  


Imported 
""Mined."''*     Acid  Miking. 


Long  Tons. 

30,500 
1X2,700 
132,000 

28,000 

56,003 


Long  Tons. 

692.000 
07.203 
73,000 


57.000 


Exported 

for 

Acid  Making. 


Long  Tons. 
711,411) 


22,000 
4C.000 


37.000 


Copper 
Contents. 


Pel  Cent. 
3' 05 


3-05 
Variable 


1-,10 
3-00 
3-50 


Silver 
Contents 
per  Ton. 


Trov  Oks. 
1-50 

1-50 

None 

Uncertain 


Variable 


C!oM 
Contents 
per  Ton. 


Pwts. 


None 


The  ores  contain  an  avernge  of  1  oz.  ot  silver  per  unit  of  copper. 
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Avehaoe  Composition  of  hie  Wobld's  Pikites. 


Localities. 


Sulphur. 


Iron.       Copper. 


Arseuic. 

Zinc. 

Lead. 

Carbonite 

of 

Lime. 


Silica. 


Slilan  31ine,  New  Hampshire  :  — 
Xo.l 

No.2 

Davis  Mine,  Massachusetts 

eUzabetk  Mine,  Vermont 

Snint  Lawrence  county.  New  York... 

Ulster  county.  New  York 

.Vnninius  Mine,  Virginia 

Gaston  county.  North  Carolina 

Vauldiug  county,  Georgia 

Ducktown,  Tennessee 

Capleton,  Canada* 

Rio  linto  Mines,  Spain* 

Tharsis  Mines,  Spain* 

San  Domingo,  Portugal* 

Swedish  mines,  average 

Norwegian  mines,  arerage§ 

French  mines,  artrage 

German  mines,  average 

Belgium  mines,  average 

English  mines,  average 

Irish  mines,  average 

*  Gold  and  silver  varLiblc. 

§  No  gold  or  silver. 


Per  Cent 
46-00 
fB-00 
49-27 
33-00 
38-00 
39-12 
4<!-00 
44-00 
41-00 
35-00 
40- -21 
48-30 
49-90 
49 -07 
38-05 
46-13 
46-60 
43 -GO 
42-8) 
34-34 
47-41 


Per  Cent, 
4000 
30-50 
43-30 
50-00 
31-00 
3(-lU 
44-50 
3600 
3700 
4000 
35-20 
40-98 
42-55 
44-28 
42-80 
41-20 
39-70 
3S-.-)2 
3S-70 
32-29 
41-78 


Per  Cenl.  Per  Cent.  Per  Cent.  Per  Cent. 


3-73 
5-00 
1-47 
3-30 
3-00 

Traces 
210 

Traces 
400 
5-00 
6-10 
4-21 
310 
3-25 
1-50 
2-10 
None 


0-80 
1-93 


Traces 

None 

Traces 


None 

Traces 

0-33 

0-47 

0-38 

None 

Traces 

0-93 
0-20 
0-91 
2-11 


4-00 
8-00 


0-22 
0-33 


6-00 
0-40 
1-32 
2-00 


None 


Per  Cent. 

Per  Cent. 

•• 

0-25 

21-50 

.. 

3-83 

.. 

13-50 

.. 

25-00 

26-69 

7-40 

20-00 

.. 

18-00 

8-00 

12  00 

.. 

19-43 

0-90 

3-46 

tO'87 

2-20 

tO-9S 

2-59 

509 

12-56 

2-50 

3X5 

0-20 

13-50 

.. 

8-19 

II5-4S 

12-47 

•■ 

30-03 

. , 

4-77 

Total. 


100-00 
100-00 

99-87 
100-00 
100-00 

99-97 
100-00 
100-00 

loo-oo 

100-00 

99-94 

100-06 

loD-37 

100-50 
100-00 

99-80 
100-00 
llj-OO 

99-S-l 
100-00 
lOD-00 


suipuaie  VI  iinie  u  00.  X  Includes  carlxnate  of  mngnesin  0*25. 

Includes  carbonate  of  magnesia  1-05,  and  sulphate  of  lime  O'Oo. 


t  Includes  sulphate  of  linif  u-30. 


Shipments  of  Bokax  from  CiLiioRNU  a.nd  Kevad-i  is  1883,  1884,  IS85,  and  l§g6. 


To 


East  by  rail  

New  Y^oi  k  by  sea  . . 

Liverpool 

China  

Japan 

Victoria 

Mexico 

Honolulu 

Australia 

Central  America  . . . 

Antwerp 

British  Columbia  . . 
France  

Total 


Lbs. 

3,288.200 

1,911,116 

1,2S7,777 

20,231 

8,882 

1,200 

6,301 

4,200 

820 


1884. 


C,52<,727 


Lbs. 

2,995,880 

3,146,326 

740  -291 

35,862 

3,327 

2,487 

3,555 

475 

21,512 

200 

22,500 


Lbs. 

1,500,000 

5,081,557 

2,312,S27 

28,C5C 

20,498 

7.916 
120 


600 


807 

23,6:10 


1886. 


Lbs. 

4,oo9,eoo 


5.713,241 
1,901,2*3 


32,392 


43,337 


7,270,443 


9,000,200 


11,704,83 


15-1 


THE  JOURN^VL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [Fob. 29, im 


Production  op  Borax. 


Years. 

Lbs. 

Tears. 

Lbs. 

Years. 

Lbs. 

lS-(! 

O.ISO.SIO 

1880 

3,860,748 

18»t 

7,000,000 

l.<77 
1878 

S.7-27.'J.S0 

ISSl 
18SJ 

•t,0U,40S 
«,2!K,2D1 

1SS5 

8.000,000 

1879 

1,581,961! 

188a 

0,500,000 

1886 

9,778,290 

BoiiAS,  Bouvcic  Aciu,  and  Bouate  or  Lime,  iMrouTKo  and  Kxtered  voit  Consdmi'tiok  i.\  tue 
United  State.s,  18C7  to  1886  inclusive. 


Fiscal  Years 
endliiK 

Refined  Boeax. 

Ckhde  Boeax. 

BoRACic  Acid. 

Borate 

OP  Limb. 

1 
Total. 

Juiie  30. 

Qunnlity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Lbs. 

Dollars. 

Lbs. 

Dollars. 

Lbs. 

Dollars. 

Lbs. 

Dollara. 

Dollars. 

1867 

49,652 

6.001 

5,672 

711 

770,756 

73,396 

80,708 

186S 

79,183 

10.127 

22,293 

2,985 

ai3,993 

22,845 

** 

33,957 

1809 

89.605 

12,799 

54,822 

8,011 

988,033 

109,974 

130,781 

1870 

97,078 

14,511 

2,016 

322 

1,168,145 

173.S03 

33,S2D 

1,666 

190,305 

1871 

131,927 

20,705 

5 

1 

1,2M,040 

185,477 

45,600 

2,248 

208,431 

1872 

S5,W2 

6,288 

.. 

.. 

1,103,974 

191,575 

22,500 

800 

198,663 

187S 

9,281 

2,152 

.. 

__ 

1,222,006 

253,186 

■  . 

■  . 

257,338 

1871 

3,860 

1,253 

5SS 

78 

233,955 

52,752 

6t,083 

1875 

5,153 

1,221 

■  . 

41,742 

6.280 

7,504 

1876 

3,115 

091 

.. 

.. 

137,518 

15,711 

.. 

-. 

16,4)12 

1877 

3,500 

676 

55 

12 

107,468 

11,231 

■  • 

11,919 

187S 

3,492 

514 

286 

61 

178,798 

14,925 

.. 

.. 

13,600 

1879 

3,472 

490 

306,462 

21388 

.. 

.. 

22378 

1880 

15,278 

2,011 

213,733 

18,473 

22,122 

742 

21,226 

1881 

4,136 

835 

187,053 

15,771 

.. 

.. 

16,636 

1882 

15,710 

3,771 

636  334 

71.343 

.. 

75,117 

1883 

5,611 

1,359 

4,334,432 

680.171 

.• 

•  • 

581,530 

18*1 

7,332 

1,691 

142 

31 

44,512 

4.491 

* 

•  . 

6,219 

1885 

240 

41 

.. 

.. 

48,517 

4,035 

4,076 

18S6 

4,625 

770 

4 

1 

430,655' 

26,237 

•• 

•• 

27,008 

•  393,832  pounds  were  "  commercial,"  the  rcmaiuder  pure. 

Paints. 

'l^lile^lea<}.—T^^eT<s  are  So  white  lead  corroders  in  the  Vnited  States  of  America,  most  of  whom  belong  to  a  combination,  and  manufac- 
ture by  the  so-ralli'il  Dutch  process.  60,000  tons  are  proUuceJ.  One-third  of  this  was  manufactured  on  the  Atlantic  coast,  and  the 
remainder  inland  and  west. 

Imports  of  White  Lead,  Oxides  or  Lead,  and  Zinc  Oxide  in  1885  and  1886. 


VVmiE  Lead. 

Oxides  or  Lead. 
13,000  tons  were  produced. 

1                           Zinc  Oxide. 

Production  18.000  tons. 

Fiscal  Year 
ending 
June  30. 

I'ounds. 

Fiscal  Year 
ending 
June  30. 

1885. 

1886. 

Fi>ral  Year 
eiidinir                   Drv. 
June  30. 

In  Oil. 

18SS 
ISSS 

705,ra5 
755,193 

1  Red  lead 

Lbs. 
216,419 

35,283 

693.781 

Lbs. 
466.855 

23.770 

1,112.151 

Lbs.                     Lbs. 
1SS5             1         2-23.'».128         1              9S.S06 

1 
Litharge. 

18S0 

2,670,019 

100,(H2 

'  Urangc  mineral . , , , 
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iHontblp  ^3atfnt  3tist. 

Tlio  dates  given  nro  the  dates  of  the  OIRoial  Journnls  in  which 
acci'ptances  ot  the  Coiiiplcte  SiM-eificalions  arc  ailvertised.  Com- 
plete Specitlcations  thus  advertised  as  aecei)ted  are  open  to 
inspection  at  tlie  I'atent  Ollicc  immediately,  and  to  opposition 
witliin  two  mouths  of  the  said  dates. 


I.— GKXE1!AL   PLANT,  APPARATUS,  and 
MACHINERY. 

APPLICATIONS. 

nis.  J.  Bullen,  M;inehester.  Fittings  fur  the  mouths  or  nozzles 
of  r.'irliii.vs  til  iMKililc  their  contents  to  be  ei|)elled  by  air  or  gas 
pressure,  piunped  op  otherwise.    Jaiuisry  21. 

lii:i-i.  .1.  U:iui>ine  anil  .1.  P.  Hall,  Jarrow.  The  cleaning  and  pre- 
servation of  boiler  furnaces.    January  2t. 

I08.X  A.  Dun,  London,  .\pparatus  for  prevention  and  con- 
sumption of  smoke  and  more  complete  combustion  of  fuel  in 
furnaces.    C<*iuplcte  Specification.    January  24. 

13U2.  U.  E.  K.  Xewlands  and  J.  B.  Alliott,  London.    Sec  Class  XVI. 

1  nil.  W.  P.  Thompson.— From  J.  B.  Craft,  United  Stales.  Im- 
provements in  refrigerating  i>roi-csses  and  apparatus  therefor. 
Complete  Speeitication.    Januar>'  31. 

1519.  J.  P.  Guy,  Burslem.  An  improved  refractory  material  for 
use  in  furnaces  or  kilns.    February  2. 

LWO.  11.  K.  Newton.— From  E.  Theisen,  Germany.  Apparatus 
for  evaporating  and  cooling  purposes.    February  2. 

1S23.  F.  Vyrazil,  London.  Evaporating  or  condensing  apparatus. 
February  7. 

iy2i.  L.  Gismondi,  London.    Filter  presses.    Februarys. 

W23.  J.  A.  Drake  and  R.  Muirhead,  London.  Filter  presses. 
Fcbniary  ». 

;;2U0.  T.  Williamson,  Eutherglen,  >'.B.  Gas  producers.  Fe- 
bniary  14. 


COMPLETE  SPECIFIC ATIOSS  ACCEPTED. 

1S87. 

(j<J.  M.  Prior.  Economising  heat  in  boilers,  and  preventing 
corrosion.    February  11. 

1315.  AV.  Bergh.  Centrifugal  apparatus  (or  separating  fluids  of 
different  specific  gravities.    January  28. 

2127.  J.  Brock  and  T.  Mir.ton.    Filter  presses.    February  11. 

6117.  F.  Hocking.  .Vpparatus  for  condensing  steam,  and  for 
cooling  and  heating  other  fluids.    February  IS. 

5169.  A.  Dickinson.    Condensers.    February  18. 

5ti76.  J.  Piatt.  Apparatus  for  obtaining  more  perfect  combustion 
of  fuel  in  furnaces.    February  4. 

.S31K',.  A,  .T.  Marquand.  Electrical  apparatus  for  preventing  or 
removing  incrustation  in  boilers.    February  18. 

17,276.  K.  Beauvalet  and  L.  Beauvalet.  Cocks  or  taps  for  use 
with  hquids  under  pressure.    February  11. 


213.  H.T.Taryan, 
February  11. 


1888. 
Vacuum  evaporatiug  and  distilling  apparatus. 


11.— FUEL,  GAS,  AND  LIGHT. 

APPLICATIONS. 

1018.  C.  Herzog,  London.  Improvements  in  apparatus  for  car- 
burettiiig  air  and  enriching  gas.    January  23. 

1109.  G.  Prescott  and  J.  Farrar,  Dublin.  Improvements  in  light- 
giving  apparatus  where  a  stream  of  oxygen  is  used.    January  25. 

1105.  J.  T.  Williams,  Bristol.  Improvements  in  treating  small 
anthracite  coal  and  renderiug  the  same  conveniently  available  for 
use  as  fuel.    Jauuarj-  20. 

12.32.  C.H.  Gosling,  London.  Improved  artificial  fuel.   January28. 

12.'J0.  J.  J.  Royle,  London.  Improvements  in  the  method  of  and 
apparatus  for  heating  b.v  steam.    Januar.v  27. 

1274.  T.  Settle.  M'estrainster.  Improvements  in  anpanitus  for 
relieving  gas  retorts  from  pressure.  Complete  Specification. 
January  27. 

12S2.  J.  Lyle.  London.  An  improved  automatic  retort  grate  and 
apparatus  connected  therewith  for  burning  co:il  or  other  fuel, 
whereby  the  fuel  is  retorted  or  raised  to  a  high  temperature  before 
it  enters  the  lire  chamber,  ensuring  jierfeet  smokeless  combustion 
aiid  cau'riiig  a  corresponding  saving  in  fuel.    January  27. 


1316.  C.  Brotherhood,  Bristol.  Improved  apparatus  for  auto- 
matically generating  gas  from  liriuid  fuel.    January  28. 

13fi7.  J.  Morley,  London.  .\n  imjirovement  in  the  method  of 
heating,  dissolving,  and  mixing  the  ingredients  for  making  fire- 
lighters.   January  30. 

18H.  E.  B.  EUice-Clark  and  L.  Chapman,  London.  Improve- 
ments in  and  apparatus  for  or  connect<Ml  with  the  jiroduction  of 
oxygen  and  nitrogen  gases  from  atmospheric  air.     February  7. 

2iH«j.  J.  H.  K.  Diiismore,  London,  hnprovements  in  the  mar.u- 
factiire  of  illuminating  gas  and  in  apparatus  emjiloyed  therein. 
February  11. 

21S3.  W.  Boggett.  London.  New  or  improved  apparatus  for 
obtaining  heat  aiid  light  by  the  combustion  of  petroleum  or  other 
analogous  oils  or  .spirits.    February  13. 

2322.  J.  B.  Terrace,  Glasgow.  Improvements  in  flre-chiy  gas 
retorts.    February  10. 

2378.  \V.  Brown,  London.  Improvements  in  apparatus  for 
carburetting  air  or  gas.    February  It!. 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1837. 

1207.  F.  A.  JIcMinn.  The  manufaoturc  ol  inflammable  gas  from 
oil,  and  from  oil  and  coal.    February  4. 

3S:i4.  A.  E.  Webb,  H.  J.  R.  Johnstone,  and  H.  W.  Paul.  Incom- 
bustible wicks.    January  28. 

1S81.  W.  Majert  and  0.  Richtcr.  Process  and  apparatus  for  the 
production  of  hydnigen  gas  by  a  dry  metiiod,  chielly  for  military 
purposes.    February  18. 

•1880.  J.  Wybauw.  A ppai'atus  for  lighting  and  heating  liy  means 
of  gas.    January  28. 

5012.  G.  F.  Redfem.— From  .\.  Robert.  Apparatus  for  the  manu- 
facture of  artificial  fuel.    February  4. 

8670.  A.G.  Jleeze.  Manufacture  of  gas  and  apparatus  therefor. 
February  11. 


III.— DESTRUCTIVE  DISTILLATION,  TAU 
PRODUCTS,  Etc. 

APPLICATIONS. 

1158.  F.  Lennard  and  S.  P.  Eastick,  Westminster.  A  newprocess 
for  the  purification  of  cnide  anthracene,  and  in  relation  to  which 
the  otherwise  w,iste  materials  may  be  utilised.    January  25. 

1617.  H.  J.  Fenner,  F.  Fenner,  and  G.  JI.  Fenner,  London,  .in 
improved  process  for  treatini  or  refining  hydrocarbon  products, 
such  as  are  obtained  from  the  distillation  of  coal  tar.    February  3. 

2282.  F.  Rylance,  W.  Rylance,  and  J.  Rylance,  Manciiester. 
Improvements  in  or  relating  to  the  obtaining  or  production 
of  certain  bye-products  in  tho  manufacture  of  gas  from  coal. 
February  15. 

COMPLETE  SPECIFICATION   ACCEPTED. 

1887. 
5821.  J.  W.  Knii!hfs  and  W.  D.  Gall, 
acid  and  other  tar  acids.    February  18. 


Manufacture  of  carbolic 


IV.— COLGUKING  MATTERS  and  DY'ES. 

APPLICATIONS. 

1346.  B.  Willcox.— From  The  Farbenfabriken  vormals  F.  Bayer 
and  Co.  Improvements  in  and  relating  to  the  manufacture  of  blue 
and  blueish  azo  dyes.    January  28. 

1172.  J.  Imray.  —  From  La  Societe  Anonyme  des  Matii'res 
Colorantes  et  Produits  Chimicines  de  St.  Denis,  France.  Manufac- 
ture of  new  colouring  matters.    January  31. 

1571.  J.  C.  Mewbum.— From  La  Socir-te  Juannolle  et  Cie.  The 
production  of  fast  black  colour  by  toluidinc  for  dyeing  and  printing 
fibres  and  fabrics.    Februar.v  2. 

1503.  H.  H.  Leigh.— From  R.  G.  Williams,  United  States.  Im- 
provements in  the  manufacture  of  colouring  matters.    Februar>'  2. 

2084.  A.  Studer  and  A.  Liebmann.  Manchester.  The  production 
of  new  yellow,  red,  and  blue  colouring  matters.    February  11. 

COMPLETE  SPECIFICATIONS   ACCEPTED. 

1SS7. 
4243.  W.  Majert.  Manufacture  of  colouring  matters.  February  18. 
1.3,265.  G.  Thomas.— From  H.  Schiilt^.  Germany.    The  manufac- 
ture of  certain  dye  matters.    January  28. 
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v.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

APPIICATIOX. 
Bai.  C.  R.  Dames.  Loiuion.    ImiirovciiicntH  in  the  im'thtxl  of  pre- 
t)ariii([  fulkr's  ijiirth  (or  use  in  mnnufactures.   Complete  S|)ecifica- 
tion.    Junuar.v  U. 

COMPLETE  SPECIPICATIOSS  ACCEPTED. 

1887. 

li-a.  G.  I.  J  Welts  nnci  S.  L.  Howard.  Trentinit  rhea  bark, 
riiin.a  irmss,  and  tiiLilar  material,  and  apparatus  therefor.  Fe- 
bruary 18. 

47!>1'.  C.  Binus.  Macliine  for  polishinu-,  brushing,  or  raiMnu  .varus 
or  woven  fabrics  of  wool,  worsted,  shoddy,  or  cotton.    January  28. 


VL 


-DYEING,   CALICO   I'KINTING,  PAPER 
STAINING,  ANi>  BLEACUING. 

APPLICATIOXS. 

837.  J.  iIar^lmll,  Walsden.  Dyeing  and  printing  cotton  cords 
and  fustinns  and  other  cotton  pile  fabrics  in  two  colours,  aud  TO 
producing  ii  sliot  effect.    January  20. 

!ISS.  A.  MeXab,  (ilasBow.  Improvements  in  Ixiiling  or  bleaching 
and  wa;.liinK  textile  fal>rics.'and  in  apparatus  therefor.    January  23. 

13.'i7.  T.  Winter,  Halifa.\.  Immersion  rollers  used  in  printing, 
dyeing,  blejiehinft,  sizinir.  or  otlier  like  purposes.    January  30. 

1804.  W.  J.  Melons,  London.  Improved  method  and  apparatus 
for  jirinting  wall  pDi>er  and  various  other  printing  matter. 
February  7. 

19.11.  S.  Spencer.  London.  Improvements  in  machines  for  mor- 
danting and  dyeing  hanks  of  yarn,  also  applicable  for  sizing  aud 
wasliing  a  certain  kind  of  w<Millen  hanks.    February  9. 

2ii;).').  F.  Lee.  J.  BnuUhaw.  and  F.  Leo.  Bradford.  An  improved 
method  of  and  apparatus  for  dyeing  wool,  cotton,  and  other  fibrous 
substances.    February  11. 

2.111.  W.  Jlycock.  Jlauchester.  Improved  arrangement  of  vats 
and  apparatus  for  djeing.    February  16, 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1887. 

i:M.  E.  Sutcliffe  and  G.  E.  SutclifTe.  Method  and  apparatus 
for  washing,  bleaching,  dyeing,  and  treating  textile  materials. 
Januarj-  28. 

4jl7.  U.  Chadwiek  and  J.  W.  Coustcrdine-Cbadwick.  Dyeing 
yarns  and  fabrics  black,  blue,  and  other  colours.    January  28. 

157!'.  T.  Ilardcastle.  Printing  and  finishing  cotton  fabrics. 
Februark'  11. 

4<i27.  W.  B.  Silverlock.  .Vpparatus  for  applying  bronze  or  other 
iwwder  to  the  surface  of  paper  or  other  material.    February  4. 

13.41.1.  W.  J.  S.  Grawitz.  Dyeing  vegetable  and  animal  textile 
materials  before  si>iiniing.    February  18. 

1.3.8!«;.  .\.  J.  Boult.— From  W.  T.  .Vleiander.  Dyeing  wool  tops 
and  other  librous  materials,  and  apparatus  therefor.    January  28. 

1888. 

402.  H.  H.  Lake. —  From  U.  Weldon.  .\praratus  for  dyeing 
textile  and  other  materials.    February  11. 


VII.— ACIDS,   ALKALIS,  and   SALTS. 

APPLICATIONS. 

Kf,.  H.  Kcnyon,  Clayton.  The  recovery  of  sulphur,  cyanogen, 
ammonia,  utilising  waste  products,  the  production  of  ammonia, 
cyanogt-n,  and  other  matters.    January  20. 

10H2.  H.  V.  Weidig  and  R.  C.  R^'mniey,  Ix)ndon.  Improvements 
in  absorption  lowers  for  the  manufacture  of  muriatic  or  nitric  acid. 
Complete  Specflcation.    Jatniary  21. 

1270.  W.  Donald,  Lf>ndon.  Improvements  in  the  manufacture  of 
nitric  acid.    January  27. 

1371.  J.  Hargreaves,  T.  Robinson,  ami  J.  Hargreaves,  Liverpool. 
Improvements  in  the  In-atmcnt  of  alkali  waste  to  obtain  sulphu- 
retted hydrogen  and  other  products,  and  in  apjiaratus  employed  to 
obtain  these  substances.    Jatiuary  :jO. 

14115.  A.  M.  Chanee  anil  J.  F.  Chance.  Liverpool.  Improvements 
in  tnatiiii;  siilpliiiles  of  sodium  and  iKilassiinii  to  obtain  sulphu- 
retted hydrogen,  and  in  apparatus  employed  therein.    February  1. 

l.',!"!.  J.  Wilson,  Leith.  Improvements  in  mukiug  sulpliide  of 
zinc.    February  2. 


1500.  C.  N.  Hake,  Ixmdon.  Improvements  in  the  manufacture  of 
chlorate  of  polish.    Februarj'  2. 

15iil.  C.  X.  Hake,  London.  Improvements  in  the  manufacture  of 
chlorate  of  potash.    Febrimry  2. 

liiiis.  J.Keveridge.  Froilshaiu.  Improvements  in  obtainiuB  gaseous 
hydrucliloric  acid  in  suitable  condition  for  conversion  into  cbluriue, 
Ac.    February  4. 

iroi.  A.  NieoUc,  Liverpool.  Improvements  iu  or  appertaining  to 
the  manufacture  of  phosiihorus.    February  1. 

1707.  II.  A.  Fergusson,  London.  Process  for  recovering  zinc  and 
alkali  from  spent  liquors  of  Lalandc  voltaic  batteries.    February  4. 

2(Hil.  W.  W.  Slaveley,  Liverixjol.  Improvements  in  or  appertain- 
ing to  the  inanufaclufc  of  alkali  carbonates,  and  also  of  pbcnol  or 
phenoloid  bodies.    February  10. 

201!i.  J.  Perino.    See  Class  X. 

?ii70.  J.  HaulT,  London.  Producing  poly-basic  aluminium  salts 
of  hyilroehloric  acid  and  nitric  acid.  Complete  SiieciScation. 
February  10. 

21111.  II.  W.  Deacon  and  F.  Hurler.  London.  Improvements  iu 
the  mamifaeluro  of  chlorine.    February  11. 

22.3i>.  .\.  J.  Lawsoii.  Bristol.  Improvements  in  apparatus  for 
the  causticisation  of  sodium  carbonate  and  potassium  carbonate. 
February  14. 

2311.  H.  W.  Deacon  and  F.  Hurler,  London.  Improvements  con- 
necte<l  with  the  manufacture  of  chlorine.    Fobrunry  15. 


COMPLETE  SPECIPICATIOXS  ACCEPTED. 

1887. 

29i>3.  .V.  Brill  and  L.  Q.  Brin.  Froductioa  or  manufacture  of 
chlorine.     February  11. 

4201.  J.  Taylor.    Manufacture  of  nitric  acid.    January  28. 

42H.  H.  Baum.    Manufacture  of  pyro-sulphates.    January  28. 

4k30.  J.  Brock.— Partly  eomiuunicated  by  G.  Lunge.  Apparatus 
for  the  manufacture  of  monohydrated  sulphuric  acid.    January  28. 

5:1113.  E.  Hermite.  Manufacture  of  bleaching  and  disinfecting 
liquor.    February  18. 

StlGO.  A.  M.  Chance  and  J.  F.  Chance.  Treating  alkali  waste  to 
obtain  sulphuretted  hydn>gen,  and  apparatus  therefor.    February  4. 


VIII.— GLASS,   POTTERr,  and  EARTHENWARE. 

APPLICATIONS. 

D.'l.',.  .S.  Turner.  Hull.  .\n  improved  roof  tile,  which  he  calls  "  A 
crab-claw  lock  roof  tile."    January  21. 

lo:i3.  J.  Edwards.  London.  Improved  method  of  and  appliances 
for  snpiiorting  articles  of  pottery  during  the  baking  or  filing. 
Januar.N'  21. 

13S5.  G.  F.  Chance,  London.  Improvements  in  kilns  and  lears 
for  flattening  and  annealing  sheets  of  glass,  and  in  the  method  of 
conducting  the  process  of  annealing  sheets  of  glass.    January  30. 

Hko.  I).  Gilles,  London.  A  special  disposition  cf  furnace  for 
annealing  thick  plate  glass  by  letting  it  cool  gradually  and  by 
anncaliniT  it  willi  gas  heat.    January  31. 

1.11.1.  C.  .\.  Kissr.er,  London.  Improvements  in  machines  for 
culling  clay  in  the  manufacture  of  bricks  and  tiles,  and  for  like 
purposes.    February  1. 

1517.  II.  Ttioth,  London.  Improvements  in  the  manufacture  of 
articles  in  pottery,  china,  earthenware,  terra-cotta,  and  the  like. 
February  l._ 

1550.  J.  P.  Guy,  Burslem.  .\  machine  for  making  liollow  earthen- 
ware.   Fobniary  2. 

1751.  J.  B.  GenneuiLBonnaud,  London.  Improvements  in  the 
production  of  )iiclures  and  designs  on  china,  earthenware,  and 
glass.    Fel)ruary  0. 

1701.  R.  .StauK'y.  London.  Improvements  in  ovens  or  kilns  for 
bin-ning  bricks,  tiles,  and  other  articles.    February  6. 

l.siHi.  The  Worcester  Royal  Porcelain  Co.,  Limited,  and  W.  M. 
Biuns.  London.  Im)irovements  in  the  application  of  designs  or 
ornaments  by  transfer  tu  potters' ware  or  other  irregular  surfaces. 
February  7. 

18(12.  J.  T.  Welch,  Bethesda.  X.  Wales.  Improvements  in  the 
utilisation  of  slate  and  slate  waste,  and  in  the  manufacture  of  glas^ 
and  other  articles  therefrom.    Februarys. 

2181.  E.  .Story  and  R.  Puiishon,  London.  Improvements  in  the 
manufacture  of  glass.    February  14. 

2200.  II.  .\yusley  and  Co.,  Longport.  Improvements  in  ovens  (or 
baking  or  firing  pottery  ware.    February  14. 

22H.  W.  B.  Fitch.  London.  Improvements  in  the  mauufacture  of 
glass  bottles  and  similar  articles.    February  14. 

8201.  J.Tabrar,  London.  Improvements  in  the  manufacture  of 
iHit'.les  and  other  hollow  ware  in  glass,  and  in  machinery  for  the 
same.    February  14. 

22SII.  U.  Rylands  and  B.  Stoner,  Barnsley.  Improvements  in 
maehineiy  fur  the  inaiuifaelna'  of  bottles  and  other  hollow  articles 
in  glass.    February  15. 

2318.  J.  B.  .\dains.  London.  A  procoss  for  the  manufacture  of 
bottles  and  other  glass  ware,  and  an  appaiatus  for  performing  the 
name.    February  10. 
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C031PLETE  SPECIFICATIOSS  ACCEPTED. 

1S81. 

55t».  A.  D.  Brown  and  A.  31.  Mallocli.  VrcKlucing  rippled, 
chequered,  or  other  piitterns  or  desii;iis  upon  rolled  ]>latc  and  sheet 
glass,  and  nppar.-itus  theretor.    February  18. 

n.OiJii.  M.  Khrlith  and  C.  Storck.  Printing  Kold,  silver,  or 
platinum  deeorations  on  ceramic  articles.    February  4. 

17,<0t.  E.  Lo.nk.  Apparatus  for  supporting  pottery  ware  in  kilns 
or  ovens.    IVbruary  4. 

17.857.  R.  Haddan.— From  K.  M.  Burr  and  J.  W.  Stipes.  Ma- 
chines for  cutting  clay  iu  the  manufacture  of  bricks  and  tiles. 
February  ■», 


IX.— BUILDIXG    MATERIALS,    CLAYS, 
MORTARS,   A.ND   CEMKXTS. 

APPLICATIONS. 

lOOl.  G.  A.  AVriKlit,  Ixindon.  An  improved  brick  block  or  slab 
for  building  or  other  purposes.    Januarj-  23. 

lliSo.  A.  Clery.  London.    Metallic  cement.    January  25. 

1689.  J.  C.  J.  Smith,  London.  Improvements  in  apparatus  for 
the  manulacture  of  Portland  cement.    February  i. 

1978.  W.  Joy,  London.  Improvements  in  and  connected  with  the 
maimfacture  of  cement,  and  apparatus  for  use  therein.  February  9. 

1979.  G.  H.  Sharp  and  F.  W.  Turner,  London.  Improved  manu- 
facture of  cement  suitable  as  plaster  and  for  moulding  purposes. 
February  9. 

19S0.  M.  H.  Heys,  Manchester.  Improvements  in  and  relating  to 
the  manufacture  of  lime  and  of  natural  and  artificial  cements. 
February  9. 

2272.  J.  Bassett  and  F.N.  Seyd^,  Birmingham.  Improvements  iu 
the  construction  of  (ire-proof  ceilings  and  partitions.    February  15. 

23fi<;.  G.  J.  Snclus,  J.  C.  Swan, and  H.  Smith,  London.  Improve- 
ments in  the  manufacture  of  cemeut.    Februarj- 16. 


COUPLETS  SPECIPICATJOX  ACCEPTED. 


4089.  L.  Preussner. 


1S37. 
.irtificial  stone. 


February  11. 


X.— METALLURGY,   ^QNING,   Eic. 


APPLICATIOyS. 

(»B.  H.  H.  Lake.— Fr-.m  J.  Illingwortli,  United  States.  Im- 
provements relating  to  the  casting  of  metal  ingots  and  to  apparatus 
therefor.    Complete  Specification.    January  lO. 

692.  .\.  M.  Clark.  — From  La  Societe  Anonyme  de  Produits 
Chimiques,  Etablissements  Maletra,  France.  Improvements  iu  the 
extraction  of  cobalt  and  nickel  from  mauganiferous  ores  of  cobalt. 
January  16. 

716.  J.  Noble,  Middlesbrough.  .\n  improvement  in  regenerative 
furnaces  for  use  in  the  manufacture  of  steel  and  other  metals. 
January  17. 

767.  M.  N.  d'Andria,  Liverpool.  Improvements  in  recovering  tin 
from  tinned  metal.    Januarj"  IS. 

811.  P.  Jensen.— From  F.  W.  Martin, France.  A  new  or  improved 
process  and  apparatus  for  the  manufacture  of  plates,  sheets,  and 
other  objects  of  copper,  yellow  metal,  naval  brass,  and  the  like. 
January  IS. 

885.  J.  Otter,  Brightside.  Yorks.  .\n  improved  crane  for  lifting 
and  turning  over  large  ingots  during  the  process  of  being  forged. 
January  2u. 

920.  G.  Baron  de  Overheck.— From  F.  Horming  and  F.  W.  Ka»s- 
nuyer,  Germany.  Improvements  in  the  production  of  the  alkaUnc 
metals.    January  2u. 

1174.  C.  K.  Farciuharson  and  R.  R.  Gubbins,  London.  Removing 
the  tin  from  tin  scrap.    January  25. 

13SII.  J.  Moss,  LiverpooU  Improvements  in  miners'  lamps. 
Janiuiry  30. 

loiw.  J.  Pearson,  London.  Improvements  in  miners' safetv  lamps. 
Fcbruarv- 1. 

156'.t.  E.  X.  Barnard,  London.  Improvements  in  economically 
chlorinating  ores,  together  with  leaching  tanks  for  the  same. 
February  2. 

1633.  R.  H.  Edmundson  and  J.  Smethurst,  London.  An  improved 
flame-destroying  cartridge  for  blastiug  or  miuiug  purposes. 
Februarys. 


1723.  A.  French  and  R.  Munro,  Glasgow.  Improvement*  in 
separating  or  extracting  gold,  antimony,  or  tin  from  ores,  alloys, 
sulphides,  or  oxidised  compounds  containing  also  lead,  copper,  or 
iron.    February  6. 

17H8.  W.  S.  Sutherland,  Liverpool.  Impnjvements  in  heating, 
principally  for  welding  or  uniting  plates,  tulx-s,  or  other  forms  of 
iron  or  steel  or  other  metals,  and  in  a|iparatus  employed  therein. 
February  7. 

l*s<!.  W.  H.  Beck.— From  .\.  Sentei,  C.  Marechal,  and  A.  Saunicr, 
France.    Improvements  iu  the  manufacture  of  bronze.  Februarys. 

l;"01.  H.  Moon,  London.  Improvements  in  aj)pamtus  for  the 
extraction  of  metals  from  ores  I>y  amalgamation.    lebruary  8. 

191 1.  J.  Hornshy  and  G.  E.  Coura-,  London.  Impnivcments  in 
appaiatus  suitable  for  sei)arating  gold  from  its  ores.    February  8. 

I9:)9.  H.  Morris.— From  A.  W.  de  Lcuse  Lenczewsky,  Russia.  .1 
mode  of  treating  manganese  ore  for  convenience  and  economy  in 
transportation  and  shipment.    February*  9. 

1991.  T.  L.  M.  Hare  and  L.  Boudreaui,  London.  The  manufac- 
ture of  nickel  electrotypes.    February  9. 

2018.  J.  C.  Botliams,  Salisbury.  Improvements  in  the  construc- 
tion and  arrangement  of  armour  for  vessels  of  war.    February  10. 

2019.  J.  Perino,  L<»ndon.  Improvements  in  dlsinteiri-ating  copper 
pynt*»s  by  means  of  nitric  iron  salts  for  extracting  copper.  Complete 
Specification.    February  10. 

2025.  A.  N.  Mason,  Birmingham.  Improvements  in  amalgamat  ing 
or  separating  metals  from  their  ores,  and  in  machitery  to  be 
employed  therefor.    Febniarj- 10. 

2071.  H.  H.  Lake.— From  E.  S.  llayden,  Vnited  States.  Improve- 
ments relating  to  the  separation  and  refiuing  of  metals,  and  to 
apparatus  therefor.    Complete  Specification.    February  11. 

2182.  J.Sinclair  and  J.  P.  Smith,  London.  Improvements  relating 
to  the  production  of  metallic  compounds  or  alloys.    February  13. 


COMPLETE  SPECIPICATIOXS  ACCEPTED. 

1SS7. 

704.  H.  Hall.  Process  and  apparatus  for  coating  sheets,  plates, 
and  pieces  of  iron,  steel,  or  other  metal  with  tin,  terne,  and  other 
metals.    January  ^. 

37(H.  J.  Hargreaves,  T.  Robinson,  and  J.  Hargreaves.  Treatment 
of  cupreous  pvrites  to  separate  gold,  silver,  copper,  and  sulphur,  and 
to  obtain  oxide  of  iron ;  and  apparatus  therefor.    February  4. 

4o51.  F.  E.  Elmore  Cleans  and  apparatus  for  coating  metal,  and 
for  cleaning  metal.    February  18. 

4228.  C.  Xetto.  Extraction  of  aluminium  from  substances  con- 
taining it.    January  28. 

4.'iS9.  G.  J.  Snelus.  Treatment  of  furnace  slag,  and  apparatus 
therefor.    February  4. 

4512.  T.  Marshall.    Miners'  safety  lamps.    January  iS. 

4oiS.  H.  F.  Taylor  and  AV.  P.  StiuvO.  Method  of  finUhing  metal 
plates  coated  with  tin,  ic,  and  apparatus  therefor.    January  28. 

5727.  A.  AVilson.  Apparatus  for  manufacturing  compound  plates 
of  iron  and  steel,    February  IS. 

G035.  C.  Jlorris  and  G.  Birkbeck.  Manufacture  of  terne  plates. 
February  18. 

7657.  J.  Weirich.  Treatment  of  am-iferous  materials.   February  18. 
8277.  W.  Jukes.    Manufacture  of  steel,  and  apparatus  therefor. 
February  4. 

11,530.  J.  (Jabry  and  W.  H.  Kinch.  Improved  iron  and  steel 
sleepers.    February  18, 

12.741.  G.  G.  Mullins.  Improvements  in  the  process  of  puddling 
or  trratnig  iron  for  the  pm-pose  of  purifvins,  hardening,  and  im- 
proving it.    January  28. 

16,1127.  C.  E.  Tripler.  Method  and  apparatus  for  amalgamating 
and  separating  precious  metals  from  powdered  ore  or  earth. 
February  11. 

16,495.  W.  R.  Lake.— From  A.  Voselmaun.  Apparatus  for  extract- 
ing metals  from  their  ores  by  amalgamation.    Feljruary  4. 

17,366.  A.E.  Barthel  and  .T.  C.  J.  Moller.  I'l-ocess  for  providing 
metaUic  objects  with  a  coating  of  tin.    February  11. 

1888. 
401.  H,  A.  Haivey.    Treatment  of  low  steel.    February  18. 


XI.- 


-ELECTRO-CHEMISTRY  a.nd  ELECTRO- 
METALLURGY. 

APPLICATIOXS. 

S49.  J.  Bluckburn,  London.  Improvemeub  in  dynamo-electric 
generatoi-s  and  motors.    January  13. 

63.'i.  C.  Coerper,  London.  Improvements  in  dyuamo-electric 
machines.    Complete  Specification.    January  14. 

713.  T.  Coad,  Forest  Gate.  Improvements  in  voltaic  or  galvanic 
batteries.    January  17. 

71S.  E.  Guitton.— From  M.  Sappej",  France.  Improvements  in 
self-acting  electric  batteries  or  generators  iu  which  the  liquids  are 
automatically  renewed.   January  17. 
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727.  B.  Kennedy,  G1tL<ifOir.  ImproTements  in  thcrmo-dynamo- 
cloi'tric  miichiiios.    Janunry  17. 

"20.  D.  Vroiihait,  I.0111I011.  luiprovcments  in  electric  batteries 
and  clcmcnls  therefor.    January  17. 

7S».  J.  Xcml.  London.  Iniirovements  in  galvanic  batteries. 
Complete  Spceilication.    Jan<uiry  17. 

WSO.  VT.  Balch,  London.  Xn  improvement  in  the  oonstriiotion  of 
electric  liattery  cells  for  liKliting  or  otber  pnr|K>scs.    January  21. 

llioii.  J.  H.  Diivies.  London.  Improvements  ir.  dynamo-electrio 
nnu-hin«s.    January  2{. 

1100.  G.  Downinc— Krwm  E.  Illass.  Germany.  Improvements  iu 
electriciil  brazing  and  soldering.    January  2(. 

ll^S.  .V.  A.  Forlin,  London.  Improvements  in  galvanic  batteries. 
January  25. 

1177.  E.  E.  Mandeville,  London.  Improvements  in  me^is  for 
supporting  or  sus|KMiding  elements  in  electric  batteries.   Jatuiar)-  2C. 

1210.  E.  .Vndreoli.— From  P.  A.  Fuhet  and  .\.  L.  C.  Xodon,  France. 
Keversible  chlorine  batterii's.    January  2G. 

1  kJl.  II.  K.  Boyle,  London.  Improvements  in  applyini;  metals  to 
metals  by  electric  action  orelectric  fusion,  applicable  moreospei'ially 
to  obtaining  a  rough  hard  iurfaeo  or  a  surfac:;  of  a  character  other 
than  that  of  the  metal  to  which  the  surface  is  applied,  but  applic:ible 
in  other  cases  whcrt'  metals  cin  be  joined  to  metals  by  electric  action 
or  electric  fusion.    Jainiary  31. 

17117.  H.  .V.  Fergnsson,  London.  Process  (or  recoverinR  zinc  and 
alkali  from  spent  liquors  of  Lalaudo  voltaic  batteries.    February  4. 

1733.  W.  J.  S.  Barber-Starkoy,  Manchester.  Improvements  in 
the  method  of  and  apparatus  for  depolarising  the  negative  elements 
of  galvanic  batteries.    February  6. 

1SI3.  J.  C.  Mcwburn.— From  La  Societ<'>  Anonyme  pour  lu  Trans- 
mission de  la  Forte  par  rElectricite,  F'nmce.  Improvements  in 
rheostats  and  rheotomes.    February  7.  • 

1S75.  G.  Hookham.  Birmingham,  and  R.  II.  Housman,  Bronis- 
grove.  Improvements  in  dynamo-electric  machines  and  in  electro- 
motors.   February  S. 

1876.  G.  Hookham,  Birmingham.  Improvements  in  the  armatures 
of  dynamo-electric  machines,  and  of  electro-motors     February  8. 

liifiS.  W.  Tilley.  Brighton.  .\n  improved  secondary  battery  or 
accumulator  for  the  storage  of  electricity.    February  y. 

2178.  R.  X.  Boyd,  London.  Improvements  in  plates  for  secondary 
batteries.    February  13. 

22ki.  H.  H.  Lake. — From  R.  Eiekenmeyer,  United  States.  Im- 
provements relating  to  d>-namo-electric  machines.  Complete 
S])€ciQcation.    February  lit. 

2308.  C.  Coer|)cr,  London.  Improvements  relating  to  dynamo- 
electric  machines.    Complete  Specification.    February  15. 

231 4.  S.  Z.  de  Ferrauti.  London.  Improvements  in  electrical 
safety  fuses.    February  15. 

23115.  S.  Z.  de  Ferranti,  London.  Improvements  in  dynamo- 
electrical  machines  and  apparatus  lised  in  connexion_therewith. 
February  15. 

2.308.  M.  Bailey  and  J.  Waraer,  London.  An  improved  method  of 
manufacturing  woven  plates  for  secondary  batteries.    Februarj'  16. 


COMPLETE  SPECIFICATlOSa  ACCEPTED. 

1B!7. 

2419.  P.  Bossliardt.  —  Prom  .1.  L.  Hillaire  -  Desbois,  France. 
Dynamo-electric  machines.    January  28. 

*322.  J.  Hopkinsoii  and  E.  Hopkiuson.  Dynamo  -  electric 
machines.    February  11. 

4(73.  S.  P.  Thompson.  The  electro-deposition  of  cobalt.  Fe- 
bruary 11. 

4781.  The  Electrical  Power  Storage  Co.,  Lira.,  and  H.  W.  Bntler. 
Improvements  in  electric  batteries.    February  4. 

5«ny.  J.  T.  .\rmstrong.  Charging  and  re-charging,  cleansing, 
clianging  and  varying  the  chemicals  and  liquids  used  in  secondary 
batteries.    Fcbmirj'  11. 

5096.  G.  Kapp.    Dynamo-electric  machinery.    February  IS. 

B583.  H.  Liepmann.    Galvanic  batteries.    February  18. 

1C,I»57.  E.  de  Pass.— From  31.  Bcrnanl  and  E.  Bernard.  The  ex- 
traction of  aluminium  from  its  fluorides  by  electrolysis.   February  18. 

17,8.T7.  P.  M.  Justice.— From  E.G.  Acbcson.  Means  of  generating 
electricity  from  heat.    February  4. 


1888. 

10".  H.  H.  Lake.- From  W.  Uumaus. 
electricity.    February  18. 


Apparatus  .lor  gencruting 


XII.— FAT.S,  OILS,   .VND  SOAP  MANUFACTOEE. 

Al'PLIVATIOXS. 

5t7.  R.  Hunt,  Liverpool.  Improvements  iu  the  treatment  of 
cotton  seed  oil  foots.    January  13. 

5.50.  R.  Hunt,  Liverpool.  Improvements  in  the  purilicatiou  of 
cotton  seed  oil,  and  in  a|ij>aratus  therefor.    Jouuary  13. 


771.  T.  McDonald,  Halifiix.  Improvements  in  apparatus  em- 
ployed in  the  manufacture  of  caike  from  oil  seeds.    January  18. 

18-ki.  K.  Wilkinson.  London.  A  novel  process  for  treating  palm 
and  other  coloured  oils  and  fats  to  render  them  wbite  and  clear. 
February  7. 

2S0«.  O.  n.  von  Wilke,  London.  .\  process  for  the  manufacture 
of  soap  soluble  in  sea  water.    Febrimry  15. 


Xm.— PAINTS,  PIGMKNTS,  ViVRNISHES,  asd 

KESINS. 

APPLICATIOyS. 

G7S.  J.  Nipper,  London.  Improvements  in  the  manufacture  of 
distemper  colours.    Complete  Specification.    January  16. 

0.83.  W.  C.  A.  Holzapfel,  Newc!istle-on-T.rne.  An  anti-corrosivo 
composition  for  the  jirotection  of  the  inside  of  imn  and  steel 
vessels,  bridges,  piers,  and  oilier  strnetures  which  may  be  exposed 
to  the  action  of  the  atmosphere  or  water.    January  It',. 

870.  A.  Crossley,  W.  Prodlmm,  V.  P.  Mosley,  and  \V.  H.  Haynes, 
London.  Improvements  in  the  nianufacture  of  oxide  of  iron 
pigment  colour  from  co]ii)enis  and  other  iron  compounds  containing 
sulphur  and  chlorine.    January  19. 

1101.  J.  O.  M'.-illace  anil  V.  Ward,  London.  Improvril  auti- 
corrusive  and  anti-fouling  compositions  for  coating  of  submerged 
surfaces.    Complete  Specification.    January  24. 

2St4.  W.  S.  Souiers,  Liverpool.  The  manufacture  of  an  im- 
provemeut  in  drying  oils  and  varnishes.    February  16. 


COMPLETE  SPECIPICATIOSS   ACCEPTED. 

1887. 

4278.  "tt".  Corbould.    Manufacture  of  whiting.    February  11. 

457s.  J.  Baird.  Improvements  in  polish,  and  process  of  working 
the  same.    February  4. 

4607.  R.  M.  CoUingham.  Apparatus  for  forming  black-lead  or 
other  material  into  blocks.    .lannary  28. 

1»3S. 
67S.  J.  Xipiwr.    Manufacture  of  distemper  colours.    Februaiy  18. 


XIV.— TAXXIXG,  LEATHEK,  GLUE,  and  SIZE. 

APPLICATIOXS. 

742.  L.  A.  Groth,  London.  Improved  apparatus  for  tanning 
liides  and  skins  by  the  aid  of  electricity.    Jauuars'  17. 

1818.  G.  W.  Rhodes.  Finchley.  Tanning  by  electricity,  in  a 
tanning  pit  or  trough,  the  combination  of  motionless  hides. 
skins,  .Vc.,  with  a  circulating  tanning  liquor  traversed  by  an  electric 
stream.    February  7. 

1913.  .\.  Herrmann.  M.  Herrmann,  and  E.  Herrmann,  London. 
An  improved  process  for  dyeing  furs  or  skins.  Complete  Specifica- 
tion.   February  8. 

2154.  M.  Martin,  V.  Martin,  E.  Sehloe-sser.  W.  Schloesser,  and 
F.  Schloesser,  London.  Improvements  in  apparatus  for  shaving  or 
scraping,  di-essinp,  and  polishing  bides  and  skins.  Complete  Speci- 
fication.   February  13. 

2353.  AV.  Zalin,  London.  Improvements  in  process  of  tauniiig. 
Complete  Speeilication.    February  16. 


XV.— AGRICULTURE,  MANURES,  Etc. 


APPLICATIO.y. 

Improvements  in  manures. 


571.   F.   I.   E,  Seaver,  Loudon. 
January  IS. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

I»s7. 

5532.  E.Edwards.    5«  Class  XVIII.— C. 

B.843.  F.  Knaner.    Enriching  seed  pbnts  with  alimentary  sub- 
stances.   February  18. 
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XVI— SUGARS,  STARCHES,   GUMS,  Etc. 


APPLICATIOXS. 

U2.  E.  Eiston  ami  S.  Hoyland,  London.  Improvements  in  appa- 
ratus fur  extracliiiK  juice  from  sufntr  canes.    January  It. 

9fi7.  A.  M.  Wooil,  London.  Xew  or  improved  rubber  composi- 
tions.   Completi?  Specification.    January  21. 

12JJ.  II.  H.  Lake— From  11.  F.  W.  Volhier,  Germany.  Au  im 
proved  a^glntinant.    Januarj'  "JU. 

U9-i.  H.  E.  R.  Newlanrts  and  J.  I?.  Alliott,  Ix)ndon.  Apparatus 
for  liltiTin^  saccharine  or  otlicr  liqnids  or  solutions,  and  appliances 
for  cleaninf?  the  said  apparatus.    January  -to. 

USS.  V.  D.  AlM-l.— From  E.  Kiderlcn,  J.  W.  van  LccnhofT,  A.  Wer- 
nicke, .\.  Wilhehui,  and  A.  K<»hlmann,  Germany.  Process  for  the 
preparation  of  materials  containing  starch  for  direct  treatment  in 
urewinp  processes,  the  protlnctiou  of  malt,  and  other  succharifying 
processes.    February  1. 

l.i».  C.  I),  .ibel— From  E.  Kiderlen,  J.  W.  van  Lcenhod.  A. Wer- 
nicke. .\.  Wilhelmi,  and  A.  Kohlmann,  Germany.  Process  for  the 
production  of  maltose  jiowder  free  from  water.    February  1. 

1752.  A.  Chapman,  London.  Improvements  in  apparatus  for 
cvuponitini^  saccharine  or  otlier  solutions  or  liquids.    February  0. 


COilPLETE  SPSCIFJCATIOXS   ACCEPTED. 

im. 

4.197.  U.  W.  Walker  and  T.  L.  Patterson.  Apparatus  lor  moulding 
and  refininc  sugar.    January  2S. 

.M59.  A.  Sebuhmann.  Manufacture  of  non-fermentable  cemen- 
titious  body  soluble  in  water,  from  starch.    February  18. 

5t<'i<).  A.  Schuhmann.  Maimfacture  of  dextrine  or  soluble  starch 
free  from  smell  and  taste.    February  18. 

5I100.  J.  Thomson  and  i.  Black.  Improvements  in  sugar-cane 
mills.    February  18. 

17,793.  W.  P.  Thompson.— From  J.  H.  Man.  Apparatus  for  ex- 
tracting the  juice  from  cane,  sorghum,  and  other  like  substances. 
January  28. 

1888. 

391.  F.  Wilheft.  Manufacturing  non-blooming  vulcanised  loft 
rubber.    February  11. 


XVU.— BREWING,   WINES,  SPIEITS,  Etc. 

APPLICATIOXS. 

1.353.  J.  A.  Wilson,  Dundee.  Ee-charging  stale  beer  or  other 
fermented  liquors  with  carbonic  acid  gas.    Januarj-  30. 

1434.  A.  Velluet,  London.  Apparatus  for  making  wine,  and  for 
other  purposes.    January  31. 

152S  and  lo-29.  C.  D.  Abel.    See  Class  XVI. 

1658.  W.  S.  Squire.  London.  Improvements  in  the  manufacture 
of  yeast.    February  2. 

1622.  R.  P.  Preston  and  E.  W.  Preston,  Liverpool.  Improvements 
in  or  relating  to  stills.    Febniarj-  3. 

IS.'SS.  E.  R.  Moritz, 'London.  A  new  or  improved  method  of 
clarifying  beers  and  other  liquids.    February  7. 

19l«.  E.  McCann  and  C.  Bean  Edmonson,  Bradford.  An  im- 
proved rouser  for  facilitating  the  fermentation  of  beers,  wines, 
spirits,  or  any  other  fermentable  substances  or  liquids.    February  9. 

2(159.  C.  Hoflmann  and  L.  Ebert,  London.  Improvements  relating 
to  the  treatment  of  beer  wort,  and  to  apparatus  therefor.  Fe- 
bruary 10. 

2U99.  H.  do  Solreron,  Liverpool.  Improved  liquor  resembling 
brandy,  and  process  for  manufacturing  the  same.    February  11. 

2372.  C.  D.  Abel.— From  E.  K.  J.  W.  van  Leenhoff,  HolUnd ; 
A.  Wernicke,  A.  Welhelmi,  and  A.  Kohlmann,  Germany.  Improve- 
ments in  the  process  for  the  production  of  beer,  maltose,  and  other 
products  of  fermentation  or  sacchariQcation  by  the  aid  of  centrifugal 
action.    February  16. 


COMPLETE   SPECIFICATIOX  ACCEPTED. 

1SS7. 

■  4845.  L.  Rossler  and  H.  Reinhard.    Apparatus  forremovingroots, 
acrospires,  and  impurities  from  malted  or  other  grain.    January  28. 


XVHI.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTUY,  AND  DISINFECTANTS. 

APPLICATIOXS. 

A.— CnEMisTET  OP  Foods. 

G<58.  G.  Christopher,  ]'.  Cooper,  and  R.  W.  Leftwich,  London. 
Improvements  in  or  relating  to  preparations  of  extract  of  tea. 
January  16. 

KXi.  H.  U.  Lake.  — From  F.  Tiedemann,  Denmark.  An  improved 
process  of  preserving  eggs.    February  ."i. 

2.S27.  E.  M.  l,<!vy,  commonly  called  E.  Samson,  and  G.  E.  Millaud, 
Liverpool.  Improvements  in  preserving  pulrescible  or  fermentable 
substances.    F'cbruaiy  16. 

B.— Saxitaky  Chemistry. 

i>93.  W.  Blizzard,  Tettcnliall.  An  improved  method  for  the  treat- 
ment and  linal  disposal  of  scNvage.    January  17. 

1105.  W.  Webster,  jun.,  London.  Improvements  in  the  means  or 
appliances  for  treating  sewage  by  electrolytic  action,  and  for 
disposing  of  the  deposits  thcrof.    January  24. 

1161.  .\.  J.  Capron,  London.  Improvements  in  the  piiriflcation  of 
sewage  and  impure  waters.    January  25. 

1175.  J.  .\rnold,  London.  Improved  apparatus  for  deodorising 
and  disinfecting  sewer  gases.    January  25. 

1245.  J.  B.  Alliott  and  J.  M.  C.  Paton,  Manchester.  Improve- 
ments in  or  connected  with  steam  disinfecting  apparatus.  Complete 
Sjiccilication.    January  27. 

1326.  AV.  C.  Roberts,  London.  Improvements  in  the  arrangement 
and  construction  of  sanitary  disinfecting  and  deodorising  apparatus 
or  appliances  for  sewage  and  other  drain  ventilation  and  the  like 
purposes.    January  23. 

i:i9:5.  J.  Hanson.  London.  Improvements  in  means  for  effecting 
the  evolution  of  sulphurous  acid  for  tiLsinfectiug  and  deodorising. 
January  30. 

1884.  R.  Muirhead.  London.  Improved  construction  and  arrange- 
ment of  apparatus  for  the  separation  of  liquids  and  semi-liquids 
from  solids,  especially  applicable  for  sewage  sludge,  slip  surry,  and 
other  like  bo<ly.    February  8. 

1970.  T.  de  Courcy  Meade.  London.  Improvements  in  automatic 
apparatii  for  discharging  disinfectants  into  water  vans,  flushing 
tanks  and  chambers,  sewage  reservoirs,  and  other  receptacles. 
February  9. 

2187.  J.  H.  Barry,  Hackney.  Pi-ocess  for  precipitating  and 
purifying  sewage,  and  the  material  therefor.    February  14. 

C— Disinfect  AUTs. 

1253.  J.  Royston,  Sheffield.  Producing  gases  for  disinfection,  to 
be  called  "  The  disinfecting  gas-producer."    January  27. 

1696.  W.  Black  and  W.  L.  Rennoldson.  London.  Improved 
manufacture  or  preparation  of  a'ltiseptics.    February  4. 


COilPLETE   SPECIFICATIOXS   ACCEPTED. 
A.— Chemisibt  op  Foods. 

18S7. 

214.  J.  Storer.  Method  for  the  preservation  of  fresh  fruit  for 
storing  or  transport.    February  11. 

57IIS.  J.  F.  O.  Qvistgaard.  Apparatus  for  heating  milk  prior  to 
separating  the  crtam  therefrom,  and  for  destroying  jjenns  therein. 
February  18. 

Iiv935.  C.  Collin  and  L.  Benoist.  Method  of  preserving  and 
pn-venting  the  putrefaction  of  animal  and  vegetable  substances. 
January  2S. 

B.— SASIIAEY  CHEMI3IEY. 

1SS7. 

177.  B.  D.  Healcy  and  B.  H.  Thwaite.  The  applicationof  gaseous 
fuel  for  treating  towns'  refuse  and  the  fumes  therefrom,  and  appa- 
ratus therefor.    February  11. 

C— DlSIKPECTiSTS. 

1887. 
5303.  E.  Hermite.    See  Class  VII.  ^ 

5532.  E.  Edwards.    A  material  for  use  as  a  disinfectant,  manure, 

presorvative  against    decay,  and   as  a   filtering  and  decolorising 

matcrLd.    February  IS. 
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XIX.— PAPEH,  PASTEBOARD,  Etc. 


APPLICATIOXS. 

T-lS.  A.  Brab,  London.  Improvements  in  the  manufacture  of  casks 
or  barrels  from  pajjer.  and  in  apparatit:^  therefor.    January  17. 

11*1.  F.  Hawke  and  C.  J.  Ford.  London.  Iniproveuients  in  the 
method  of  and  apjuratus  fur  prxlui-ing  water^mark-hke  dc:>igus  on 
paper  or  otliev  materials.    Jiuiuar}'  ii. 

JSOS.  J.  Scott,  Ghusirow.  Irai)rovcmcnts  in  the  construction  of 
stnuner  pl«t<-s  used  for  straining  pulp  in  the  manufacture  of  paper 
or  other  industries.    February  14. 


COilPLEIE  SPECIFICATIOSS  ACCEPTED. 

1887. 

4(*S.  J.Thompson.  Strainersorknottersusedin themanufacturc 
of  p«|>cr  and  for  other  purposes.    January  28. 

4*>73.  H.  J.  Ropers.  Manufacture  of  strainers  and  strainer  plates 
therefor  used  in  the  niaindaolure  of  paper.    January  28. 

M2S.  T.  Goodall  and  T.  Webster.  Means  for  straining  pulp. 
February  IS. 

ftiiS.  J.  Ridftway  and  K.  .\.  Ridpnny.  Transfer  \a\kt for  applying 
lithographic  impressions  to  pottery.    January  28. 


XXI.— PHOTOGKAPHIC  ^L\.TERIALS  and 
PROCESSES. 

APPLICATIOSS. 

M9.  J.  B.  Thornton,  Manchester.  Flash  lights  and  apparatus 
connecte<l  therewith  for  photographic  and  other  purposes. 
January  21. 

968.  T.  B-  Dallmeyer,  Loudon.  Improvements  in  photographic 
lenses.    Januarj'  21. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

APPLICATIONS. 

641.  Baron  Armstrong,  London.  Improvements  in  fuses  for  pro- 
ectiles.    January  14. 

Me.  W.  Bennetts.  London.  Improvements  in  safety  fii^es.  and  in 
the  manufacture  thereof.    Complete  Specification.    January  Iti. 

1031.  J.  Pain  and  A.  A.Craig,  London.  Improvements  in  signal 
lights  or  other  fireworks  for  use  at  sea  or  elsewhere.    January  21. 

1153.  A.  Greenwood,  London.  Improvements  in  machines  for  the 
compression  of  gimpowder,  and  for  similar  purposes.    January  2J. 

1469.  A.  V.  Newton. — Frotn  A.  Nobel,  France.  Improvements  in 
eiplosivc  compounds.    January  31. 

14(0.  A.  V.  Newton.— From  .\.  Niilwl.  France.  Improvements  in 
the  manufiu-ture  of  safety  fuses.    January  31. 

1471.  A.  V.  Newtou.— Fro[u  A.  NoIhI,  France.  Improvements  in 
the  manufacture  of  explosives.    January  31. 

1591.  C.  D.  Abel.— From  11 .  SchOneweg,  Genuany.  Improvements 
in  explosive  coni|iounds.    February  2. 

ICS,^.  A.  Brock.  .S)Uth  Norwood.  Improvements  in  ships'  signal 
lights,  rockets.  Roman  candles,  and  other  fireworks.    Fel)ruary  4. 

1984.  C.  Libbrei'ht,  London.  Improved  compounds  an<l  car- 
tridges to  be  used  as  explosives  in  coal  mines  and  other  places. 
February  9. 

23;i«.  \V.  D.  Scolt-Moncrieff,  London.  Improvements  in  methods 
for  the  production  and  utilisation  of  explosive  force.     February  16. 

COIIPLETE  SPECIFICATIOXS  ACCEPTED. 

1887. 
4216.  0.  Bowe.    Manufacture  of  cartridges.    February  11. 
16,783.  C.  F.  Hengst.    Smokeless  gunpowder.    February  II. 


BiW.  W.  Bennetts. 
Febnuiry  18. 


Safety   fuses,  and    manufacture   thereoL 


XXIII.— AKALYTICAL   CHEMISTRY. 

APPLICATIOX. 

2367.  J.  Man,  London.  Improvements  in  the  method  of  and 
means  for  separating  matters  in  solution  by  osmose,  dialysis,  or 
diffusion,  or  by  electrolysis,  or  by  a  combination  of  those  processes. 
February  16. 


I'rintcd  aud  I'ubljahcd  by  liXKi;  and  Sroiiuwooi'i;.  Last  Harding  Street,  London,  L.C,  lor  the  Society  of  L'liemieal  indubliy. 
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NOTICES. 


Notice  is  hereby  ^veu  that  the  next  Auiiual 
General  Meeting  will  be  liolJ  in  Glasgow  in  the 
month  of  July  next,  when  memliers  will  have  an 
opportunity  of  -v-isiting  the  Glasgow  Exhibition. 
Full  particulars  wiU  appear  in  subsequent  issues. 


Notice  is  hereby  given  that  the  nunibei-s  for 
January,  1882,  1883,  and  1886,  and  Febmary,  1886, 
are  exhausted,  and  no  orders  for  those  copies  can  be 
executed. 

The  Secretary  is  instructed  to  negotiate  for  the  pm-- 
chase  of  copies  of  the  Society's  Journal  for  January, 
1882,  and  February,  188C.  Members  possessing  odd 
copies  of  these  numbers  are  particularly  requested 
to  communicate  at  once  with  Mr.  CressweU. 


Authors  of  commuuications  read  before  the  Society, 
or  any  of  its  Local  Sections,  are  requested  to  take 
notice  that  under  Rule  il  of  the  bye-laws,  the  Society 
has  the  right  of  priority  of  pul)lication  for  tlueo 
mouths  of  all  such  papers.  lul'riugement  of  this 
bye-law  renders  papers  liable  to  be  rejected  by  the 
Publication  Committee,  or  ordered  to  be  abstracted 
for  the  Journal,  in  which  case  uo  reprints  can  bo 
furnished  to  the  author. 


Notice  is  hereby  given,  for  the  information  of 
members  and  advertisers,  that  the  advertisement 
columns  of  this  Journal  have  been  contracted  for 
by  Messrs.  Evke  and  SroTTi.swooDK,  the  Society's 
piiuters  and  publishers,  to  whom  all  commuuicjitions 
respecting  thcni  should  be  adtlicsscd. 
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SESSION  1887-88. 
Pvospectivc  Arvangemcnts. 

The  asterisk  ♦  indicates  dates  other  than  1st  Monday  in  tho 
month. 

•April  !lth  (2rid  Monday).— B.  Derham,  M.T).  "  On  tho  erroi-s  and 
delects  of  tht!  present  Revenue  system  of  charging 
the  duty  on  Spirits,  aiid  the  means  of  remedying 
them." 
'April  23rd  (1th  Jlomhiy).— Mr.  C.  T.  Kingzett.  "Notes  on  tho 
nianufaclure  of  Chlorine  by  the  Weldon-Pcchinoy 
process." 

Messi*s.    Cross    and    Bevan.      "  Further    notes    on 
M.  Ilermite's  Uietliod  of  Electrolytic  Bleaching." 
May  7tli   (1st  Monday).-  Mr.  W.  J.  Dibdin.     "Standards  of 

.   Light." 
•May  Mth  (2ud  Monday).— .Mr.  Lewis  T.  Wright.    "The  iiresent 

jjosition  and  jirospccts  of  the  Goal  (ias  Industr.v." 
June  Ith  (1st  Monday).— Messrs.  B.  E.  R.  and  J.  A.  1{.  Newlands. 
"  The  mode  of  using  Char  in  Sugar  Refining." 


Notii'O  will  be  given  in  the  Journal  and  other  Scientinc  Papers  of 
other  Meetings  and  papers. 
Communications  to  bo  addressed  to  the  Locjil  Secretary. 


Meeting  held  March  hth,  1888. 


ritOF.   JAS.    DEWAH,    F.ll.S.,    IN  THE  ciiAin. 


THE  RECOVERY  OF  SULPHUR  FROM  ALICALI 
AVASTE  13Y  MEANS  OF  LIME-KILN  GASES. 

DY    ALEXANDER  M.  CIIANCK,    F.C.S. 

The  recovery  of  Bulphiu-  from  iilkali  wiiste  Las 
(K'ciiiiied  tlic  iitteutiou  of  alkali  makers  for  more 
thau  half  a  ceutiiry. 
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So  far  back  as  1837,  the  late  Mr.  Gossage  com- 
menced his  long  and  careful  investigatious  of  this 
attractive  but  perploxinij  subject ;  but  although,  to 
quote  his  own  -nords,  "  he  devoted  thirty  years  of 
his  life  and  a  fortune  "  to  this  object,  he  failed  to 
establish  a  process  by  which  the  sulphur  could  be 
profitably  recovered. 

Since  that  time  many  other  chemists  have  devoted 
much  time,  thought,  and  money  to  this  object,  but 
hitherto  no  process  for  the  recovery  of  the  sulphur 
lost  in  the  alkali  waste,  produced  in  the  manufacture 
of  soda  Ijy  the  LeV)hinc  process,  has  been  sufficiently 
successful  to  be  genemlly  adopted. 

One  after  another  eminent  technical  chemists  at 
home  and  abroad — notably,  Schatluer  in  Germany, 
Mond  in  England,  and  JIactear  in  Scotland — have 
deWsed  processes  which  Lave  been  partially  adopted 
in  certain  locaUties  on  a  limited  scale,  but  hitherto 
no  process  has  been  discovered  capable  of  economical 
and  general  adoption. 

It  will  be  in  the  recollection  of  many  who  are 
present  to-night,  that  in  the  spring  of  18S2,  I  had 
the  honour  to  read  a  paper  in  London  before  the 
Society  of  Arts,*  entitled  "  The  Recovery  of  Sulphur 
from  Alkali  Waste  (Schafliier  and  Helbig's  process)  : 
a  record  of  recent  results."  in  which,  after  giving 
some  details  of  the  history  of  this  subject,  I  pointed 
out  its  importance,  and  then  passed  on  to  describe  at 
considerable  length  the  process  invented  by  Messrs. 
Schaffuer  and  Helbig,  of  which  our  firm  at  OldVmry 
were  the  pioneers  in  England,  a  process  which  seemed 
likely  at  that  time  to  be  universally  adopted. 

At  a  cost  of  over  10,000/.,  and  after  two  yeai-s'  hard 
work,  our  tirm  conclusively  proved  that,  by  means  of 
Messrs.  Schalfiier  and  Helbig's  beautiful  process,  the 
sulphiu-  lost  in  the  vat  waste  might  be  recovered,  as 
sulphuric  acid,  at  a  cost  to  the  alkali  maker  equivalent 
to  about  3(?.  per  unit  of  sulphur  per  ton  of  Spanish 
pyrites,  as  compared  with  GJ.  per  unit  then  being 
charged  to  the  alkali  trade  by  the  pyrites  companies. 
In  the  last  of  the  four  papersf  which  I  read  on  this 
important  subject,  I  used  the  following  words  :  ' '  Ton 
have  to-day  (18th  April  1883)  fully  set  before  you  the 
present  position  of  the  Schaffher  and  Helbig  process. 
What  now  may  be  regarded  as  its  prosjjects  ?  " 

"  A  reduction  of  3c/.  per  unit  in  the  price  of  pyrites 
would,  as  has  been  stown,  deter  alkali  makers  from 
embarking  in  it  in  its  present  form.  The  uncertainty 
in  which  alkali  makers  by  the  Leblanc  process  find 
themselves  at  the  present  moment  is  one  of  the 
greatest  of  the  many  difficulties  with  which  they 
have  to  contend.  This  uncertainty  is  due  largely  to 
the  doubts  which  exist  as  to  the  line  of  action  likely 
to  be  pursued  by  the  pj-rites  companies  at  the  expu-a- 
tiou,  in  1884,  of  the  combination  by  which  they  now 
maintain  pvrites  at  the  monopoly  price  of  Crf.  per 
unit." 

The  uncertainty  was  soon  solved. 

Notwithstanding  certain  inspired  newspaper  para- 
graphs, written  evidently  in  the  interests  of  the 
pyrites  companies,  which  were  freely  ijubhshed  in 
the  following  June  ( 1883 1 ,  descriljing  the  Schaftner  and 
Helbig  process  as  "most  eomiJletely  a  commercial 
failiu-e,"  and  as  "having  been  wholly  abandoned," 
and  affirming  that  "  the  importance  of  this  fact  to  the 
pyrites  companies  cannot  be  over  estimated;"  notwith- 
standing all  such  statements,  the  Tharsis  Company, 

•  See  Jour.  Soc.  .\rts,  Jluy  19th,  liSJ,  pp.  7i!t— "3S. 

t  1st  papor.  Londou,  Jour.  !kic.  Atls.  Maj-  19Lh,  1882,  pp.  724— "i". 

8nd  pap'T,  Manchester,  July  6th,  1SS2,  J.  Soc.  CUem.  IniL,  VoL  L, 
pp.  261—273. 

3nl  paper,  Binninsham.  March  8tb,  18S3,  Birm.  Phil.  Soc.,  Pro- 
cecdiuirs  of,  Vol.  III.,  pp.  lOS— 424. 

4ih  paper,  Liverpool,  April  IStb,  1SS3,  J.  Soc.  Cbem.  lud..  Vol.  II., 
pp.  2«2— 213. 


realising  the  real  value  of  the  process,  broke  away 
from  its  allies,  and  in  the  autumn  of  1883,  by  a 
reduction  from  t><7.  to  3<l.,  seciued  for  some  years  to 
come  the  contracts  of  the  leatling  alkali  makers,  and 
eflectually  stopped  the  adoption  of  this  process  of 
sulphur  recovery. 

With  the  price  of  the  unit  of  sulphur  in  pyrites 
thus  reduced  to  3</.,  and,  in  face  of  the  proved  value 
of  the  Schafiber  and  Helbig  process,  without  any 
serious  risk  of  any  great  rise  being  again  estabUshed 
in  the  price  of  sulphur  in  pyrites,  there  seemed  little 
encoiu-agement  to  ptirsne  further  a  question  which, 
in  the  graphic  words  of  my  friend  ^Ir.  Carey,*  "  had 
long  been  a  sort  of  -will-o'-the-wi.sp  in  the  alkidi 
trade,  and  had  lured  many  a  good  man  to  serious 
discomfiture,  if  not  to  ruin."  We  stopped  our  process 
at  Oldbury  ;  but  the  plant  remained,  a  pLint  on  which 
so  much  care  had  beeu  lavished,  so  much  money 
expended,  and  by  which  so  many  hopes  had  been 
inspired.  Must  it  remain  idle  for  ever,  must  all  our 
hopes  be  abandoned,  and  must  the  i)roblem  still 
remain  unsolved  ?  With  such  feeUnss  the  question 
of  sulphiu-  recovery  was  ever  present  to  my  mind, 
and  day  by  day  I  was  constantly  on  the  look  out  for 
any  fresh  discoveries  relating  to  sulphur  recovery. 
But  in  this  as  in  so  many  other  phases  of  human 
life,  "when  the  night  is  darkest  then  the  dawn  is 
nigh." 

A  ray  of  light  suddenly  appeared  from  an  un- 
expected quarter,  the  publication  of  a  fresh  departure 
in  the  treatment  of  sulphuretted  hydrogen  (H;S) 
caught  my  eye,  and  once  again  this  veritable  "will- 
o'-the-wisp "  beckoned  me  on,  and  to-night,  after 
five  more  years  of  patient  labour  and  of  hope  deferred, 
I  am  able  to  announce  that  the  problem  has  at  last 
been  solved,  and  I  am  about  to  show  you  that  every 
alkali  maker  has  ready  at  hand,  each  on  his  own 
works,  the  cheapest  possible  means  of  recovering,  by 
a  simple  method,  the  sulphur  from  the  soda  waste  as 
it  leaves  his  vats. 

What  Mr.  Gossage,  in  1837  and  subsequent  years, 
believed  wotild  be  done  and  tried  hard  to  do  at  his 
Stoke  Works  near  Biomsgrove,  we  accompUshed  in 
1887,  just  -50  years  later,  at  oiu-  works  at  Oldbury, 
both  in  the  county  of  Worcester ;  but  I  feel  pretty 
confident  that  if  Mr.  Gos.sage,  during  the  course  of 
his  prolonged  investigations,  had  had  at  his  disposal 
the  modem  machinery  and  appliances  and  the 
powerful  carbonic  acid  gas  pumps  which  the  progress 
of  science  placed  within  our  reach  in  1887.  he,  and 
not  we,  would  have  hit  upon  the  process  which  I  am 
about  to  describe. 

Alkali  makers  have  much  reason  to  thank  Mr.  Gos- 
sage, and  his  name  is  not  Hkely  to  be  forgotten 
by  any  who  study  the  history  of  the  rise  and  progress 
of  the  alkali  trade. 

In  a  paper  read  before  the  Chemical  Section 
of  the  British  Association  at  Manchester  in  1861, 
Mr.  Gossage  used  these  words,  "I  am  convinced 
that,  whenever  the  utilisation  of  the  sulphur  in  alkali 
waste  may  be  efiected,  it  will  be  by  means  of  this 
action  of  carbonic  acid." 

That  this  conviction  was  shared  by  many  is  evident 
from  the  fact  that,  immediately  after  I  had  read  my 
paper  at  Liverpool  in  the  spring  of  1883,  I  received 
from  three  distinguished  chemists,  the  late  Mr.  Wel- 
don,  F.R.S.,  Mr.  Mactear,  and  3Ir.  F.  H.  Gossage, 
suggestions  relating  to  the  recovery  of  siJphur  from 
alkali  waste,  all  based  upon  the  action  of  carbonic 
acid  gas  upon  sulphide  of  calcium ;  not  one  of 
these  suggestions,  however,  led  to  any  practical 
result. 


•  Jour.  Soc.  Arts,  May  19th,  1382,  p.  73?. 
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Till'  inv!<ul!ir  iiiul  ever  varviiif^  utirnpfth  of  the 
Bulpliiuvttt'il  hvihoKCU  gases  given  otV  was  fatal  to 
the  pnii'tieal  ailoptiou  of  eacli  suggestion.  The 
suggestiou  ma<le  to  mo  l)_v  Mr.  l'\  H.  Gos.sage,  iu  a 
letter  ilatoil  April  litth,  1K83,  was  sliortly  afterwards 
tried  by  us,  but  without  result  ;  tlie  dilution  and 
irreguliu-  stiviigth  of  the  sulphuretted  hvilrogeu 
gases  thus  obtained  rendering  them  <|uito  uutit  for 
use  by  any  process  laiowu  to  us,  15ut  I  gladly  and 
gnitefully  aekuowledgo  the  kind  suggestions  and 
friendly  hmts  which  then  and  on  other  occasions 
Lave  been  made  to  me  by  various  friends. 

The  conviction  which  the  late  Mr.  William  Gossage 
expressed  iu  18til  has  now  become  reahsed  :  by  means 
of  lime-kiln  gases  Mr.  Gossago  sought  to  eftiect  the 
recovery  of  sulphur  from  alkali  waste,  and  it  is  by 
moans  of  lime-kiln  gases  alone  that  we  have 
succeeded. 

The  diflerence  between  the  results  of  his  labours 
and  of  oiu-s  forms  the  subject  of  our  consideration 
to-night. 

Those  who  followed  tlie  cour.ie  of  our  Schaftner 
and  Helbig  experiments,  aud  all  wlio  care  to  refer  to 
the  published  papera  on  the  subject,  will  be  conscious 
of  the  fact  that  Messrs.  Schaftner  and  Helbig's 
proposal  to  recover  suljihur  from  sidphnretted 
bydi'ogen.  by  precipitating  the  sulphur  by  the  re- 
action 2  H:S  +  SO:  =  3S  -f  2  II:0,  was  never  satis- 
factorily carried  into  practical  effect,*  otherwise  the 
action  of  the  p.^iites  companies,  by  lowering  the 
price  of  the  sulphrir  in  tlieir  pyrites,  would  merely 
have  restricted,  l)ut  not  have  stojjped,  the  adoijtion  of 
the  Schaffuer  and  Helbig  jsrocess. 

That  carbonic  acid  gas,  as  given  off  from  a  lime 
kiln,  would  decompose  the  sulphide  of  calcium  in 
vat  waste  aud  liberate  sulphiu'etted  hydi'ogen.  was 
conclusively  proved  by  Gossage,  but  the  problem  of 
economically  utilising  the  sulphui'etted  hydrogen  thus 
formed  remained  unsolved,  and  Messrs.  Schaftner 
and  Helbig's  attempt  to  extract  pure  sulphm-  had  to 
be  abandoned. 

Such  was  the  position  of  aftairs  when  the  ray  of 
light,  of  which  I  have  spoken,  suddenly  appeared 
to  me.  and  encouraged  me  to  persevere,  with  the 
results  now  about  to  be  described. 

On  tho  18th  of  April  1H83,  in  my  paper  at  Liver- 
pool, refoiiing  to  sulphiu-etted  hythogen,  I  used 
these  words,  ' '  eventually  it  will  be  treated  for  the 

obtainmcnt  of  free  sulphur by  one  of 

sevei-al  other  methods  which  are  now  being  investi- 
gated at  Oldbm-y,  or  by  some  method  which  may  be 
hereafter  introduced." 

On  the  29th  April  1883,  there  appeared  in  our 
Journal,  under  the  patent  literatiu'o,  on  page  177,  a 
notice  headed  thus  : — 

"  Obtauiing  sulphur  from  sulphide  of  hytb'ogen. 
C.  F.  Clans,  London.  English  patent  3608, 
July  29,  1882." 

By  this  process  Mr.  Clans  had  mainly  in  view  the 
purification  of  coal  gas,  and  the  recovery  of  sulphiu- 
from  tho  sulphuretted  hydrogen  therein  ;  but  it  at 
once  occurred  to  me  that  it  might  perhaps  bo 
advantageously  applied  to  the  recovery  of  sulphur 
from  the  sulphuretted  hydrogen  liberated  from  vat 
waste  by  means  of  carbonic  acid  (CO.-). 

I  lost  no  time  in  entering  into  negotiations  with 
tlie  "  Ammonia  Gas  Purifying  aud  Alkali  Company, 
Limited,"  who  control  Mr.  Claus's  patents,  and  by 
the  10th  July  1883,  our  firm  had  concluded  terms 
with  them.    Two  days  later,  in  connexion  with  tho 


•Ses  p.  207,  J.  Soc.  Choui.  luU.,  Muy  2'Jtli,  1883,  Vul.  II.  (a)  (6) 
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annual  meetmg  in  London  of  tho  Society  of  Chemical 
Industry,  on  July  12th,  this  process  was  in.spected 
by  several  of  the  members  in  experimental  oi)eration 
at  the  works  of  the  South  Metropolitan  Gas  Com- 
pany.    (See  Juiii-iud,  Vol.  11  ,  page  318. J 

In  tho  previous  April  of  the  same  year  (188.'i)  W'O 
ourselves  had  olitained  at  Oldliury  a  small  (juantity 
of  svdphur  by  a  method  we  wen;  then  trying,  somo 
specimens  of  which  1  then  and  there  sealed  up,  and 
will  now  open  and  show  to  you. 

In  tho  following  Jiily  I  obtained  a  pound  or  so, 
which  I  will  now  show  you,  of  the  sulphur  then 
being  produced  by  Mr.  Claus's  method  at  tho  South 
Metroi^olitan  (fas  Works  in  London.  15<jth  of  theso 
samples  were  produced  Ijy  methods  working  on  the 
formula  H-jS  -f  O  =  H,0  +  S. 

Simple  as  the  prol>lem  thus  appears  on  paper,  it 
took  four  years  of  labour  and  a  further  expenihture 
of  several  thousand  pounds  before  we  were  able 
economically  to  produce  from  vat  waste,  by  means 
of  the  Clans  lulu,  sidphur  on  a  manufacturing  scale 
such  as  the  specimens  wldch  are  before  you  t<i-night, 
as  )iroduced  and  sold  l)y  ns  ;  si)ecimens  both  of 
brimstone  and  of  flowers  of  sulphur,  tho  quality 
aud  purity  of  which  have  satislied  the  most  critical 
consumers. 

Let  us  now  consider  first  the  C'laus  kiln,  aud  then 
the  method  aud  the  apparatus  by  which  we  have 
obtained  sulphuretted  hydrogen  from  vat  waste  iu 
such  a  condition  as  to  render  the  suli^huretted 
hydrogen  not  only  available  for  the  recovery  of  solid 
sulphur,  but  also  for  tlie  direct  production  of 
sulijhuric  acid. 

Mr.  Claus  claims  (No.  3608,  29th  July  1882, 
page  4)— 

(1.)  The  use  of  heated  anhyib-ous  oxide  of  iron  for 
the  absorption  of  sulphm-etted  hydi-ogen. 

(2.)  The  admixture  of  cold  or  heated  air  iu  regulated 
quantities  with  the  suliahuretted  hycb'ogen 
before  it  is  passed  through  the  anhyib'ous 
oxide  of  iron,  for  the  piu'poso  of  obtaining 
free  sulphur  in  a  continuous  stream. 

(3.)  Tho  maintenance  of  tlje  necessary  temperature 
for  causing  the  auhydi'ous  oxide  of  iron  to 
absorb  the  sulphuretted  hyckogeu  by  tho 
admixture  of  air  with  the  gases  aud  tho 
consequent  carrying  forward  of  the  sulphur. 

(i.)  The  series  of  operations  forming  a  continuous 
process  or  method  of  obtaining  suliDhur 
from  sulphiu-etted  liytU'ogen  by  means  of 
anhvdrous  oxide  of  iron. 


In  this  process  the  hydrogen  only  of  the  sidphuretted 
hyiU'ogeu  is  burnt  by  atmospheric  oxygen,  aud  its 
sulphur  set  fl-ee : 

H;S  -f  O  =  II;0  +  S. 

The  process  is  performed  by  mixing  sulphiu-etted 
hydrogen  with  a  ri'ijiilati'd  (jiiaiitl'ii  of  air,  aud  sentliug 
the  mixture  of  sulphuretted  hydrogen  and  air  througli 
a  layer  of  anhydrous  oxide  of  iron,  which,  by  the  heat 
generated  by  tho  reaction  itself,  is  maintained  at  a 
dull  red  heat,  the  oxide  of  iron  itself  imdergoing  no 
change.  Free  snli^hiu-,  iiccom])auied  l)y  vapour  of 
water,  ]>asses  off,  the  free  snl|ihur  being  obtained 
in  the  fused  or  sublimed  form,  according  to  the 
temperature  of  the  liiln  aud  of  the  depositing 
chandjers. 

As  tiie  result  of  various  experiments  at  Oldbury, 
jierformed  at  the  re(iuest  of  Mr.  Chius,  of  Professor 
C.  W.  Heaton,  and  later  iu  conjunction  with  tho  late 
Mr.  Walter  Weldon,  F.U.S.,  all  acting  on  behalf  of 
tho  Ammonia  Gas  Purifying  and   Alkali  Company, 
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Limited,  several  subsequent  patents  were  taken  ont 
by  Mr.  Claus  nanioly, 

A.D.  1883,  2.5th  October,      No.  5(170 

„  3l3t  December,  No.  5958 

No.  5959 

„  No.  5960 

By  these  frcRh  patents  the  use  of  various  other 
oxides  anil  also  of  '"  contact  substances  "  was 
claimed,  and  protection  obtained  for  the  use  of  a 
bed  or  laver  of  fragments  of  suitable  solid  material, 
such  as  broken  fire-brick  and  other  substances 
chemically  inert ;  the  maintenance  of  the  bed  of 
such  suitable  solid  material  at  a  suitable  tempera- 
ture either  by  the  heat  of  the  reaction  itself  or  by 
extraneous  heat,  ke.  &c. 

It  may  be  convenient,  at  this  stage,  to  describe 
the  Chins  kiln,  as  finally  txsed  by  us,  which  pro- 
duced the  specimens  which  you  see  before  you  tliis 
evening. 

Through  a  pipe  A  A  the  regulated  mixtiu-e  of 
sulphuretted  hydrogen  and  au-  (H;S  +  O)  passes 
under  the  perforated  bottom  1'  ]'  of  a  cu-culai-  kiln 
K  K  lined  with  firebrick,  first  thi'ough  a  bed  of 
broke  n  tire-brick  F  F  F  and  then  through  a  layer  of 
oxide  of  iron  0  0  0. 

By  the  reaction  already  described  steam  and 
sulphur  vapour  are  produced,  which  pass  along  the 
outlet  pipe  1)  D  1>,  first  into  the  small  brick  chamber 
C  C  C  and  thence  through  M  M  into  a  liu-ge  brick 
subliming  chamber  S  S  >'. 

The  heat  of  the  reaction  itself  soon  becomes 
sufficiently  great  to  cause  pait  of  tlie  Bulphiu-  vapoiur 
to  condense  in  the  liquid  fomi  at  the  bottom  of  the 
chamber  ('  ('  C,  whence  it  is  tapped  and  ran  into 
blocks,  a  specimen  of  which  is  shown  to-night, 
through  the  tapping  hole  H  U. 

A  considerable  quantity,  however,  of  the  sulphur 
vapour  passes  into  .S  S  .S  where,  in  the  first  portion 
of  this  chamber,  it  gradually  cools  and  is  deposited 
as  ilry  flowers  of  sulphur,  specimens  of  which  are 
exhibited  this  evening. 

The  steam  condenses  in  the  latter  part  of  the 
subliming  chamber,  and  the  outlet  gases  are  con- 
trolled by  simple  methods  before  passing  into  the 
atmosphere. 

The  Claus  kiln,  as  its  inventor  claimed,  depends 
for  success  upon  the  PEiirEcr  kegulatiox  of  the 
supply  of  atmospheric  oxygen  required  to  combine 
with  the  hydrogen  and  release  the  sulphiu-. 

By  an  excessive  supply  of  air  some  sulphurous 
acid  would  be  formed  ;  by  a  deficiency  in  the  supply 
some  sulplnu-etted  hydrogen  would  pass  oS".  In  the 
'forfect,  rcguloy,  and  constant  (uljusthienl  (if  ihf  oxi/gen 
required  hy  tlie  hjidrogen  to  form  rapmir  of  water,  lay 
the  main  key  to  the  sucerss  of  the  proeess.  Given  a 
regular  supply  of  gas  containing  a  fixed  and  regular 
proportion  of  sulphiu'etted  hydrogen,  the  regidar 
proportionate  supply  of  air  could  readily  be  adjusted, 
but  with  gas  containing  an  ever  varying  quantity 
of  sulplnuetted  hydrogen,  variable  to  an  extent 
often  unknown,  it  is  difficult  to  conceive  by  what 
means  any  system  for  regulating  a  proper  supply  of 
air  could  be  devised.  Under  such  conditions  the  air 
supply  could  only  be  regulated  to  deal  with  an 
estimated  average  of  sulphuretted  hydrogen,  escapes, 
either  of  sulphurous  acid  or  of  sulphirretted  hydro- 
gen, would  constantly  occur  and  require  to  be 
controlled,  and  the  yield  of  sulphur  obtained  would 
be  indefinite  and  irregular. 

Between  1883  and  1886  our  efforts  were  directed 
towards  overcoming  this  difficulty,  amidst  an  alter- 
nation of  hopes  and  fears  ;  but  when  at  last  we  did 
overcome  it  our  success  was  assuied.     In   decom- 


posing vat  waste  by  lime-kiln  gases  the  sulphuretted 
hydrogen  evolved  varies  in  strengtli,  according  to 
the  strength  of  the  carbonic  aciil  gas  it.self  and  to 
the  various  stages  of  the  decomposition  of  the  waste  ; 
the  fiuctnations  in  the  percentage  of  sulphuretted 
hydrogen  in  the  gases  so  produced  are  very  great, 
ranging  from  1  per  cent,  to  35  percent,  in  an  irregular 
maimer. 

One  first  condition  of  success  was  to  obtain  lime- 
kiln gases  containing  as  constant  a  percentage  of 
carbonic  acid  as  possililo,  and  the  experience  we 
acquired  in  working  a  lime-kiln  diiring  our  Schaffner 
and  Helbig  experiments  was  of  much  value  to  us. 

To  Mr.  Ludwig  Moud,  to  clay,  as  in  1883,  I  desire 
to  acknowledge  our  indebtedneas  for  his  courtesy  in 
placing  at  my  disposal  the  restilts  of  his  vast  expe- 
rience in  the  production  and  in  the  pumping  of 
carbonic  acid. 

Let  no  one  say  that  the  days  of  chivalry  are  passed 
and  gone,  in  face  of  the  fact  of  so  distinguished  a 
manufacturing  chemist  thus  assisting  a  competitor, 
by  freely  giving  him  valuable  personal  technical 
experience,  in  such  a  struggle  for  survival  as  that 
which  is,  now  being  so  keenly  contested  between 
ammonia  soda  makers  on  the  one  hand  and  LebLinc 
soda  makers  on  the  other. 

From  the  best  worked  lime-kiln,  however,  the 
escaping  gases  never  contain,  on  an  average,  more 
than  30  per  cent,  of  carbonic  acid,  the  remaining 
70  per  cent,  consisting  almost  entirely  of  the  nitro- 
gen of  the  air.  The  nitrogen  inseparable  from  the 
carbonic  acid  thus  produced,  though  without  any 
chemical  eflect  upon  the  vat  waste,  has  always  been 
a  source  of  embarrassment  in  these  investigations, 
from  the  days  of  Gossage  until  now,  in  consequence 
of  the  dilution  by  it  of  the  sulphuretted  hydrogen 
gases  finally  obtained,  a  dilution  which  has  hitherto 
prevented  such  sulphuretted  hyilrogen  gases  fi-om 
being  burnt  into  sulphiu-ous  acid  gas  for  the  dii'ect 
manufacture  of  sulphiuic  acid. 

In  our  efforts  to  obtain  sulphm-etted  hydrogen  of 
i!EGUL.\K  A>D  toxsTAXT  coMPOsiTiox  We  have  at  last 
so  far  overcome  this  difficulty,  and  succeeded  in 
eliminating  so  much  of  the  accompanying  nitrogen 
as  to  render  the  remaining  gases  sufficiently  rich  in 
sulphuretted  hydrogen  to  serve,  by  their  regular  and 
constant  composition,  not  only  for  the  economical 
recovery  of  sulphur  by  means  of  the  Claus  kiln,  but 
also  for  the  successful  manufacture  of  sulphiuic  acid, 
by  simply  burning  the  sulphuretted  hydrogen  gases 
we  have  obtained. 

The  method  and  the  apparatus*  by  which  we  thus 
obtain  these  gases  of  regular  and  constant  composi- 
tion I  will  now  proceed  to  describe.  It  is  well 
known  that  a  mixture  of  alkali  waste  and  water  may 
be  completely  decomposed,  with  production  of  car- 
bonate of  lime  and  sulphuretted  hydrogen,  by  pas- 
sing through  it,  preferably  in  a  series  of  vessels,  gases 
containing  carbonic  acid,  such  as  those  evolved  from 
a  closed  lime-kiln  ;  but  the  sulphuretted  hytlrogen 
so  produced  is  diluted  by  such  large  and  varying 
quantities  of  other  gases  that  it  cannot  easily  be 
turned  to  account. 

By  the  invention,  which  I  am  about  to  describe, 
the  sulphuretted  hydrogen  obtained  is  accompanied 
by  a  rtiuch  smaller  and  riri/  cnnstnnt  quanfity  of  other 
gases,  so  that  it  may  be  burned  directly  for  the 
manufacture  of  sulphurous  and  sulphuric  acids,  or 
be  profitably,  treated  for  the  production  of  sulphur 
by  the  Claus  kiln  pie\nously  described. 

To  carry  our  invention  into  effect  we  introduce 
the  mixture  of  alkali  waste  and  water,  preferably  as 

•  See  British  Patent,  Xo. ««««,  Juno  leth,  18S7. 
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a  tliin  cream  from  which  the  coarser  portions  have 
been  removed  by  means  of  a  sieve,  into  a  series  of 
vessels,  connected  V).t  pipes  and  fnrnislied  with  inlot 
and  ontlet  -ways,  and  pump  through  some  or  all  of 
such  vessels  lime-kiln  gases,  such  gases  consisting 
almost  entirely  of  carbonic  acid  and  nitrogen. 

Wlien  these  gases,  entering  the  first  vessel,  come 
into  contact  with  the  mixture  of  alkali  waste  and 
water,  the  carbonic  acid  is  absorbed  by  any  free  lime 
present  with  production  of  carbonate  of  lime,  and  by 
the  sulphide  of  calcium  with  production,  in  the 
presence  of  water,  of  carbonate  of  lime  and  sul- 
phuretted hydi-ogen.  The  sulphm'ctted  hydrogen 
thus  formed,  being  ihiven  forward,  passes  into 
another  vessel,  where  it  meets  with  a  further  quantity 
of  alkali  waste,  and  is  absorbed  with  production  of 
sulphydrate  of  calcium  (CaH.jS;). 

By  this  process  of  what  may  be  termed  "  two-fold 
absorption,"  first  of  the  cai-bonic  acid  and  then  of  the 
sulphm-etted  hydrogen,  the  gases  issuing  for  a  time 
from  the  last  vessel  contain  neither  carbonic  acid  nor 
sulphm-etted  hydrogen,  or  merely  traces  thereof; 
they  are  allowed  to  escape,  passing,  however,  as  a 
precautionary  measiu-e  through  a  piuifier  (jpntaining 
oxide  of  iron  or  lime. 

The  first  point  achieved  by  oiu-  process  is  therefore 
the  elimination  of  a  considerable  quantity  of  inert, 
diluent  gases,  chiefly  nitrogen,  which  ai'e  allowed  to 
escape,  leaving  the  remaining  gases  proportionately 
enriched. 

When  we  find  that  the  gases  issuing  from  a  certain 
vessel  contain  a  large  proportion  of  sulphTrretted 
hytlrogen,  in  consec|nence  of  the  fact  that  the 
carbonic  acid  is  now  acting  upon  the  calcium 
snlphydrate  formed  as  above  mentioned,  and  that, 
therefore,  for  each  equivalent  of  carbonic  acid 
absorbed,  two  equivalents  of  sulphiu-elted  hydrogen 
are  being  evolved, 

CO:  +  CaH»S:  +  H:0  =  CaCOa  +  2H;S, 

we  close  the  outlet  from  the  last  vessel  and  open 
another  outlet  from  the  intermediate  vessel  from 
which  the  sulphuretted  hydrogen  is  issuing  in 
siiificient  strength. 

The  gases  thus  doubly  rich  in  sulphuretted 
hydrogen,  enriched  firstly  by  the  removal  of  a  con- 
siderable quantity  of  the  inert  gases,  and  secondly 
by  the  decomposition  of  the  sulphyih-ate  just 
described,  now  contain  sufficient  sulphuretted  hy- 
drogen to  render  them  fit  for  profitable  treatment. 

We  therefore  conduct  them  away  separately,  as 
long  as  they  continue  to  contain  sulphiu-etted  hy- 
ib'ogen  in  sufiicient  quantity,  to  a  gasholder,  whence 
they  are  utilised  for  the  purpose  of  making  sulphur 
or  sulphiu-ic  acid.  When  the  gases  cease  to  be 
sufficiently  rich  in  siilpliurettcd  hyiU'ogen  we  close 
the  outlet,  and  ha%-ing  emptied  the  lu-st  vessel  or 
vessels  in  which  the  decomposition  of  the  allcali 
wa.ste  has  been  completed,  and  filled  another  or 
others  later  in  the  series  with  a  fresh  mixtiu-e  of 
alkali  waste  and  water,  we  resume  our  operations  as 
at  tu-st,  and  so  proceed  contintiously. 

After  the  complete  decomposition  of  the  waste  has 
been  efi'ected,  a  decomposition  so  complete  that  the 
filtered  water  does  not  l)lacken  or  daiken  when  a 
solution  of  a  lead  salt  is  added,  the  mixture  which 
remains  beliind  consists  chiefly  of  precipitated  car- 
bonate of  lime  in  the  shape  of  mud,  which  may  be 
used  in  the  black  ash  furnaces  in  the  place  of  hme- 
stone. 

The  value  of  this  mud  for  black  ash  making  is 
considerably  enhanced  by  the  presence,  in  the 
condition  chiefly  of  bicarbonate  of  soda,  of  various 
salts  of  soila,  contained  in  the  original  vat  waste,  and 


converted  into  bicarbonate  by  the  action    of   the 

carbonic  acid  gases. 

The  value  of  the  soda  thus  recovered  may  be 
estimated  by  the  fact  that,  of  the  quantity  of  soda 
now  thrown  away  in  the  vat  waste  and  lost,  from  2.^ 
to  3  tons  may  thus  bo  recovered  and  saved  for  every 
100  tons  of  alkali  produced,  by  those  who  are  able  to 
utilise  the  carbonate  of  lime  for  black  ash  making. 

Another  profitable  means  of  utilising  this  carbonate 
of  lime  lies  in  the  direction  of  cement  making,  for 
which  it  seems  in  many  respects  well  adapted,  and 
to  which  I  called  attention  in  my  paper  at  Liverpool 
in  1883.* 

The  carbonate  of  lime  recovered  by  our  process 
compares  very  favom-ably  for  cement  making  with 
that  which  wo  formerly  recovered  by  the  Schaffuer 
and  Helbig  process,  and  we  have  now  under  con- 
sideration several  proposals  by  « hich  the  recovered 
carbonate  of  lime  may  be  profitably  employed  in  the 
maniifacture  of  cement. 

The  water  remaining  behind,  though  somewhat 
dkty  in  appearance  as  it  leaves  the  earbonator,  is 
almost  clear  when  filtered  ;  it  need  not  be  any  source 
of  emban-assment,  as  we  have  ourselves  during  a 
series  of  many  weeks  used  it  continually  over  and 
over  again  for  mixing  with  the  fresh  vat  waste.  It 
may  also  be  used  in  the  black  ash  vats,  or  may  be 
disposed  of  by  such  other  means  as  may  happen  to 
be  locally  available  and  convenient. 

Let  us  now  consider  the  apparatus  by  means  of 
which  these  operations  have  liesu  conducted  by  us 
dm-ing  the  past  eight  mouths  with  continued  and 
uninterrupted  success. 

The  aijparatus  is  in  reality  very  simple,  both  to 
construct  and  to  control,  altliough  at  first  sight  the 
numerous  taps  and  pipes  seem  bewildering. 

It  consists  of  a  series  of  tall  cylindrical  vessels 
(seven  we  have  found  to  be  a  convenient  number),  as 
shown  in  our  drawing  to-night,  fiuui.shed  with  pipes 
and  connexions,  as  imUcatcd,  so  that  they  may  be 
worked  in  series. 

The  pipe  lettered  L  L  L  we  call  the  CO;  main. 

The  pipes  lettered  C  C  C  we  call  the  connecting 
main. 

The  pipe  lettered  E  E  E  we  call  the  exit  main. 

The  pipe  lettered  E  R  E  we  call  the  retirrn  main. 

Let  me  now  attempt  to  describe  the  actual  working 
of  the  plant,  from  recorded  observations  at  Oldbiiry, 
from  the  time  a  particular  vessel  is  charged  until  it 
is  discharged  again. 

Taking  advantage  of  an  idea  cleverly  sketched  by 
Mr.  J.  C.  Stevenson,  M.P.,  after  his  fli-st  ^-isit  to 
inspect  this  process  at  our  works,  I  have  had  prepared 
the  lUagi'am  .S'  S  S  which  is  intended  to  indicate  a 
horizontal  section  of  the  scries  of  seven  vessels,  and 
to  give  their  w\Drldug  at  the  various  periods  recorded 
in  the  following  description. 

The  an-ows  marked  CO-:  indicate  the  point  of 
entrance  of  the  lime-kiln  gases,  the  an-ows  marked 
iV  indicate  tlie  point  of  discbarge  of  the  useless  gases, 
and  the  ai-rows  marked  H-^S  the  point  whence  the 
sulphuretted  hydrogen  gases  are  collected. 

The  sections  coloured  dark  indicate  the  vessels  in 
operation,  the  sections  coloured  light  show  the 
vessels  not  in  operation,  whilst  the  sections  showing 
a  small  circle  within  the  vessel  intlicate  the  vessels 
newly  charged  with  vat  waste,  being  invariably  used 
as  the  last  of  the  series  in  consequence  of  their 
greater  power  of  absorbing  sulphuretted  hydrogen 
gas. 

The  time  between  charging  and  discharging  vai-ies 
somewhat,  depending  upon  the  condition  of  the  waste 

•  J.  Soe.  Chem.  Ind.,  Vol.  II.,  p.  208. 
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in  the  vessel,  and  the  quantity  and  the  strength  of 
the  lime-kihi  gases  pumped  tlu-ough. 

At  7.0  a.m.,  Xo.s.  7  and  1  vessels  ■were  charged 
■with  fresh  waste.  The  lime-kiln  gases  were  pumped 
direct  into  No.  3  vessel,  and  then  through  vessels 
Nos.  4,  5,  (J,  7,  and  1  by  opening  all  the  intermetUato 
taps  ;  tbo  useless  gases  escaped  from  No.  1  vessel 
into  the  exit  main,  and  thcuee  through  a  purifier 
hito  the  air  for  a  period  of  1  b.  -KJ  m. 

At  8.40,  tlio  sulphuretted  hydrogen  gases  from 
No.  5  were  sufficiently  strong  for  use,  the  calcium 
sulphide  ha^^-ing  mostly  been  converted  into  calcium 
Bulphyth'ate  ;  the  sulphuretted  hydrogen  gases  taken 
from  No.  5  tested  over  30  per  cent,  of  sulphuretted 
hydrogen,  wliilst  the  useless  gases  from  No.  1  tested 
only  1  per  cent.,  thus  showing  that  vat  waste  is  a 
vei-y  efficient  absorbent  of  sulphuretted  hydi-ogen. 

The  connexions  were  then  altered  so  that  the 
sulphuretted  hydrogen  gases  could  be  taken  from 
No.  5  to  the  gasholder ;  No.  2  vessel,  containing  the 
partially  carbonated  waste,  was  ptit  into  series,  and 
the  lime-kiln  gases  were  now  pumped  through  Nos.  2, 

3,  4,  and  5,  the  sulphiu'etted  hycU-ogen  gases  from 
No.  5  continuing  to  be  taken  to  the  gasholder  for  a 
period  of  2  h.  25  m.  till  11. .5.  It  was  then  found 
tliat  the  sulphuretted  hyth-ogeu  gases  were  under 
30  per  cent.,  and  that  Nos.  2  and  3  were  carbonated 
so  thoroughly  that  water  filtered  from  the  mud  did 
not  tinge  lead  paper ;  Nos.  2  and  3  were  therefore 
emptied  and  rechai-ged. 

At  11. .5  a.m.,  the  lime-kiln  gases  ■were  pumped 
into  No.  -5,  and  thence  through  Nos.  6,  7,  1,  2,  and  3  ; 
the  useless  gases  issuing  from  No.  3  passed  into  the 
purifiers,  and  thence  escaped  until  12.25— i.e.,  during 
1  h.  20  m. 

At  12.25  p.m.,  the  Hme-kiln  gases  ■were  pumped 
into  No.  4,  containing  partially  carbonated  waste, 
and  thence  through  Nos.  5,  6.  and  7 ;  the  sulphu- 
retted hydrogen  gases  from  No.  7  passing  to  the 
holder  from  12.25  to  2.30 — i.r.,  during  3  h.  5  m. 

At  3.30,  Nos.  4  and  5  ■were  recharged  ■with  fresh 
■waste,  the  lime-kiln  gases  were  pumped  into  No.  7, 
and  thence  through  Nos.  1,  2,  3,  4,  and  5  ;  the  useless 
gases  from  No.  5  passed  away  until  4.35 — (.<?.,  dm-iug 
1  h.  5  m. 

From  4.35  till  8.20,  the  hme-kiln  gases  ■were 
pumped  through  Nos.  6,  7,  1,  and  2,  the  sulphiu'etted 
hydrogen  gases  from  No.  2  being  simultaneously 
taken  to  the  gasholder — i.e.,  during  3  h.  45  m. 

At  8.20,  Nos.  C  and  7  vessels  having  been  recharged, 
the  lime-kiln  gases  were  pumped  through  Nos.  2,  3, 

4,  5,  6,  and  7,  the  useless  gases  from  No.  7  passing 
away  until  9.20 — i.e.,  during  1  hour. 

At  9.20,  the  lime-kiln  gases  were  pumped  through 
Nos.  1,  2,  3,  and  4  till  1.5,  the  sulphuretted  hydi-ogen 
gases  being  meanwhile  taken  to  the  gasholder  until 
T..5 — i.e.  during  3  h.  45  m. 

At  1.5  p.m.  Nos.  1  and  2  were  recharged,  and  the 
series  of  operations  recommenced. 

It  ■will  thus  be  seen  that  during  1  h.  40  m. 
-I-  1  h.  20  m.  +  1  h.  5  m.  +  1  h.,  =  5  h.  5  m.,  the 
useless  gases  were  escaping,  whilst  during  2  h.  25  m. 
+  3  h.  5  m.  +  3  h.  45  m.  +  3  h.  45  m.,  =  13  hoiu-s, 
the  valuable  sulphiu-etted  hydrogen  gases  were  being 
used  ;  but  about  45  minutes  must  be  allowed  for  and 
deducted  whilst  the  vessels  were  discharged  and 
recharged  and  the  various  taps  altered. 

Of  the  changes  taking  place  in  the  gases,  I  have 
not  time  to  speak  to-night,  but  I  have  had  a  com- 
plete table  prepared  as  an  appendix  which  all  who 
are  interested  can  study  at  their  leisure,  together 
■with  some  analyses  of  the  carbonated  mud  and  of 
the  filtrate. 

As  contrasted  with  the  ■working  of  the  Sohafl'uer 
and  Helbig  proce.'js,  the  danger  of  escapes  of  sulphu- 


retted hydrogen  is  vastly  rednced,  for  the  simple 
reason  that  the  mere  stoi)ping  of  the  carbonic  acid 
gas  pump  instantly  arrests  the  production  of  tliis 
dangerous  gas. 

The  plant  required  is  extremely  simple.  From  a 
lime-kiln,  erected  on  any  convenient  site  with 
l)owerful  carbonic  acid  gas  pumps  placed  by  prc- 
ference  close  to  it,  the  gases  can  be  delivered  to  any 
convenient  distance  through  a  maiu  to  the  car- 
bonators ;  these  should  be  placed  close  to  tlie  vats, 
so  as  to  secure  the  cheap  and  quick  transfer  of  the 
waste  from  the  vats  to  the  carbonators,  and  to  avoid 
the  exposure  of  the  waste  to  the  oxitlising  action  of 
the  air. 

.\  set  of  seven  cylinders,  15  feet  high  by  6  feet  in 
diameter,  should  suffice  to  treat  the  waste  from 
300  tons  of  sulphate  of  soda  per  week  ;  but  a  glance 
at  the  diagram  will  suggest  the  advantage  of  erecting 
a  double  set  of  cylinders,  of  dimensions  calculated 
to  treat  one-half  of  the  waste  in  each  set,  to  be  worked 
so  that  oue  set  is  giving  off  the  useful  siilphui-ettcd 
hydrogen  gases,  whilst  the  other  set,  is  discharging 
the  useless  or  inert  gases,  and  thus  a  constant  flow  of 
strong  sulphuretted  hyilrogen  gases  would  reach  the 
gasholder. 

The  site  of  the  gasholder  should  be  selected,  as 
far  as  practicable,  in  a  conveniently  open  situation. 

( hir  gasholder,  50  feet  in  ihameter  with  a  14  feet 
lift,  holds  about  30,0i)0  cubic  feet  of  sulphiu-ettcd 
hydrogen  gases,  and  the  "dead  oil"*  recommended 
by  Sir  Frederick  Abel,  continues  to  act  admirably 
in  controlling  all  escapes.  The  oil  has  never  been 
replenished  since  we  first  covered  the  water  in  our 
gasholder  with  it  in  1S83. 

Having  now  described  fii'stly  the  Glaus  kiln  and 
secondly  oui  own  method  and  apparatus  for  treating 
vat  waste  so  as  to  olstaiu  sidphiuetted  hydi-ogen  in 
a  suitable  condition  for  the  recoveiy  of  sulphm-,  it 
remains  for  me  to  record,  for  the  benefit  of  the  alkali 
trade,  the  results  we  have  obtained  in  the  manu- 
factiu-e  of  vitriol. 

The  moment  -we  had  made  on  a  manufactuiing 
scale  a  sufficient  number  of  tons  of  brimstone  to 
prove  the  success  of  the  Glaus  kiln  for  the  manu- 
facture of  sulphiu'  by  oiu-  method,  and  to  ascertain 
the  marketable  value  of  the  sulphiu-  so  produced, 
we  tiuTied  our  attention  to  the  production  of  sulphuric 
acid  in  the  hope  of  proving  the  value  of  our  process 
in  that  ihreetion  also. 

We  should  have  preferred  to  have  carried  on  both 
processes  simultaneously,  but  the  Umit  of  our  ex^je- 
rimental  plant  was  taxed  to  its  fullest  capacity,  in 
order  to  supply  the  sulphuretted  hydrogen  required 
to  make  sulphurous  acid  for  a  complete  set  of 
chambera. 

Gossage's  attempt  to  biu-n  the  sulphuretted  hy- 
drogen into  sulphiu-ous  acid  and  iitihse  the  latter  in 
acid  chambers  entirelv  failed  (see  Lunge  on  sulphuric 
acid,  Vol.  n.,  1880,  pages  641  to  G45),  and  had  we 
not  proved  to  demonstration  this  branch  of  the 
sulphur  recovery  question  on  a  manufacturing  scale, 
over  a  sufficiently  extended  jjeriod  of  time,  there 
would  have  gone  forth  now  as  of  old  the  boastful 
cry,  "  It  is  naught,  it  is  naught,'"  and  our  process 
would  have  been  proclaimed  to  be  a  failiue.  As  it 
is,  however,  the  recovery  of  brimstone  by  the  Glaus 
kiln  has  surpassed  om  warmest  expectations,  and  our 
success  in  the  production  of  ■vitriol  has  sm-prised  all 
■who  have  seen  the  process. 

Since  November  last  we  have  been  regularly 
making  vitriol  by  burning  the  sidphiu-etted  hyilrogen 
gases  obtained  from  our  vat  waste  in  a  kiln  con- 
nected -with  a  complete  set  of  chambers  fiumished 
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•with  a  Glover's  tower  and  a  Qny-Lussnc  absorbing 
column. 

The  heat  Renemtoil  by  the  burniug  of  the  snjpbu- 
rotteil  hvdrnfjpii  pisps  liiis  provoil  to  In-  ainjily sutlicieut 
to  work  thf  Olover's  t<>wer,  nml  to  concentrate,  iu 
nililition,  a  consiilenible  quantity  of  acid  iu  an  open 
evaponitiuf;  pan  placed  upon  the  top  of  the  kilu. 

The  clianiiier  space  reipiired  corresponds  to  our 
onlinary  standard  of  clnimlier  space,  used  at  our 
■works  for  many  years  past  in  luuniiupr  Spanish 
pyrites,  and  we  have  been  able  to  reduce  our  con- 
sumption of  nitre,  taken  over  a  period  of  several 
weeks,  to  lifjures  varying  from  1'1.">  per  cent,  to 
1  -44  per  cent,  on  tlie  (Iry  acid  (SO,)  produced. 

Of  the  total  sulphur  hitherto  tlu-owu  away  in  our 
vat  waste,  we  have  now  for  many  weeks  iu  succession 
obtained,  as  vitriol  iu  our  chambers,  about  90  per 
cent,  of  the  average  quantity  of  sulphiu-  proved  by 
the  nnnlyaes  auuexe<l  to  be  present  in  oiu-  vat  waste. 

Of  the  10  per  cent,  remaining,  one-half  (or  5  per 
cent,  of  the  original  quantity)  has  been  thrown  away 
in  the  screeuiugs  which  we  have  removed  from  the 
vat  waste  charged  to  the  process,  but  our  new  plant 
will  be  constructed  to  utilise  the  sulphur  iu  the 
screenings. 

Thus  95  per  cent,  of  the  sulphur,  shown  by 
analysis  to  bo  present  iu  our  vat  waste,  has  been 
accounted  for. 

The  remaining  5  per  cent,  is  lost  in  the  sulphur 
originally  present  in  the  vat  waste  as  sulphide  of 
iron,  which  pa.sses  uudecomposed  into  the  carbonate 
of  lime  mud,  and  iu  the  small  (juantities  of  sul- 
phuretted hydrogen  gases  passing  away  with  the 
inert  gases  into  the  oxide  i^uritiers,  besides  other 
small  losses  due  to  oxidation,  chamber  exits.  &o. 

From  the  sulphurttted  hyib'ogeu,  however,  as 
drawn  from  our  gasholder  aud  burnt  into  vitriol,  we 
can  account  for  from  98  per  cent,  to  99  per  cent,  in 
the  shape  of  vitriol. 

The  annexed  table,  A.  B.,  of  daily  tests  taken  on 
the  dates  indicated,  gives  a  fair  idea  of  the  small 
escapes  of  sulphur  in  the  exit  gases,  when  the 
chambers  are  in  good  working  order. 

For  some  weeks  past  we  have  been  regularly  making 
about  40  tons  a  week  of  sulphuric  acid,  computed 
as  dry  acid  (SO3),  by  thus  luu-uing  the  sulphiuetted 
hydrogen,  and  from  first  to  last  the  quantity  of  vat 
■waste  operated  upon,  for  the  manufacture  both  of 
brimstone  and  of  vitriol,  by  our  experimental  plant 
has  been  upwards  of  3,00C  tons  up  to  March  3rd,  1888. 

The  vitriol  thus  made  is  extremely  pure,  being 
quite  free  from  arsenic,  contains  a  mere  trace  of 
iron,  and  is  almost  coloiu'less. 

The  process  has  Ijeen  seen  in  operation  by  many 
distinguished  cliemists  and  manufacturers,  several  of 
whom  are  present  to-night,  and  they  will  be  able  to 
tell  you,  at  the  close  of  my  paper,  what  they  think 
of  the  value  of  our  process  for  vitriol  making. 

In  carrying  on  investigations  of  this  kind,  manu- 
facturers, when  engrossed  in  the  routine  of  current 
business,  must  be  able  to  rely  upon  the  ready 
services  of  members  of  their  staff  to  carry  out  many 
of  the  details  incidental  to  such  purauits,  aud  it 
seems  to  me  that  such  services,  wlien  efficiently 
rendered,  deserve  to  be  publicly  acknowledged. 

To  Mr.  France,  our  general  manager,  aud  to  the 
less  prominent  members  of  our  staff,  I  desire  to 
record  our  indebtedness  for  the  patience  and 
perseverance  and  skill  with  which  they  have  one 
and  all  so  ably  seconded  our  efforts,  but  to  our 
chemist,  Mr.  Horace  W.  Crowther,  to  whom  we 
more  particularly  entrusted  the  chemical  details  of 
this  investigation,  we  desire  in  particular  thus 
publicly  to  record  our  sense  of  obligation. 


It  now  remains  for  us  to  consider  the  cost  of 
recovering  sulphur  by  our  process  in  the  form  of 
sulphuric  acid. 

According  to  the  figures  I  gave  in  1883,  about  3(1. 
per  tinit  of  sulphur  was  generally  regarded  as  the 
cost  of  the  recovery  of  sulphur  from  alkali  waste  by 
the  Schaffner  and  Helbig  process. 

The  same  royalty  still  holds  good.  Is.  per  ton  of 
salt  cake  balled,  and  the  one  manufactiu-ing  item 
common  to  botli  proce.sses,  the  cost  of  obtaining  and 
pumping  the  lime-kiln  gases,  remains,  but  every  other 
item  is  either  greatly  reduced  or  altogether  unneces- 
sary. The  outlay  for  plant  is  reduced  by  one-half, 
and  the  alisencc  of  wear  aud  tear  in  this  process  is  as 
remarkable  as  was  the  excessive  wear  and  tear  in  the 
SchalVner  and  Helbig  process. 

The  cost  of  labour  is  not  nearly  so  great  as  that 
which  was  required  in  the  Schaffner  and  Helbig 
proceas  (iu  fact  it  is  actually  less  than  the  labour 
required  for  breaking  and  wheeling  pyrites,  for 
remo\-ing  bm-nt  cinders  and  working  the  pyrites 
kilns),  whilst  the  heavy  outlay  for  magnesium  chloride 
and  for  coal  is  entirely  dispensed  with  as  neither  is 
now  required.  From  first  to  last,  with  the  excep- 
tion of  the  fuel  required  to  generate  steam  for 
pumping  the  carbonic  acid  and  for  driving  such 
machinery  as  is  common  to  both  processes,  no  coal 
winftercr  is  nstd. 

The  daily  cost  of  working  the  process  for  vitriol 
making  is,  as  compared  with  the  use  of  pvrites, 
now  reduced  to  that  of  oVitaining  and  pumping 
carbonic  acid  from  one  or  more  lime-kilns,  which 
cost,  varvnug  in  each  locality  with  the  local  values  of 
limestone  an<l  of  coke,  each  manufacturer  can 
estimate  locally  for  himself. 

Nearly  every  alkali  maker  to-day  makes  either 
catistic  so<la  or  bleaching  powder,  many  make  both  ; 
aud  each  of  these  articles  requires  more  lime  than 
the  quantity  yielded  by  a  lime-kiln,  fired  by  coke, 
erected  to  produce  the  carbonic  acid  necessary 
for  recovering  the  sulphiu:  from  the  alkali  waste 
corresponding  to  the  quantity  of  salt  originally 
decomposed. 

Therefore  let  every  alkali  maker  henceforth  bitm 
his  own  lime  aud  use  the  hitherto  waste  ga.ses  of  the 
lime-kiln  to  recover  the  sulphur  from  his  alkali 
waste,  thus  taking  advantage  of  the  economy  of 
science  in  using  one  waste  to  catch  another. 

The  following  table  may  be  useful  for  reference  in 
connexion  with  this  subject : — 

Returns  op  the  Alkali  Association  fob  the  United 
Kingdom. 


18S1. 


1883. 


1884. 


Salt  decomposed  by  both 
processes  

Alkali,  4-^  per  cent 

Caustic  soda,  GO  per  cent. 

Bleaching  powder 


Tons. 

Tons. 

Tons. 

675,099 

679,933 

705,732 

259.087 

272,213 

2$0,03t 

103.310 

1163U 

119,929 

1S5,«26 

135,170 

141,868 

Tons. 

690,502 

265.552 

141,639 

128.651 


1886. 


1887. 


Salt  decomposed  by  both 
processes 

Tons. 
725!,172 

Tons. 
713,112 

Toas. 
7.31.199 

Alkali,  4.S  percent 

262,127 

250.782 

255,272 

Caustic  soda,  60  per  cent. 

IHOSt 

153,884 

169.103 

Bleaching  powder 

132,761 

136.234 

139,925 
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In  estimnting  the  gain  to  be  effected  by  oiir 
process,  tlio  cost  of  eiUTiiifife  of  pyiites  from  the  port 
to  the  couHumer's  works  is  nu  item  ahvuj's  to  bo 
rememberoil. 

Wo,  like  some  other  inland  makers,  ai-e  terribly 
liaiiilic:il)pe(l  l)y  this  cost  of  carriage,  equal  in  our 
case  to  1 2'/.  jior  unit  of  sulphur,  or  6.f.  carriage  per 
ton  of  pyritos. 

Tho  average  rate  of  can-iage  is,  I  boliovo,  2s.  por 
ton  of  (iro,  ('([ual  to  \il.  per  unit  of  sulphur,  or,  iu 
other  words,  to  1.--.  por  ton  of  salt  cake,  which  is  the 
royalty  for  usiug  our  process. 

The  p_\Tit('s  coiniJauies,  by  reducing  iu  1884  their 
price  from  iWl.  por  unit  to  3J.  por  unit,  stopped  the 
Schafl'ner  and  Helbig  process,  Init  to-day  tliey  have 
to  face  a  very  dilVeront  condition  of  atl'airs. 

Three  idteruatives    may   be  considercil,    uamely, 
that  the  prices  of  sulphur  in  pyi-ites  will — 
Istly — remain  as  at  present ;  or 
2ndly — advance   (by   reason    of    war    or    short 

supplies) ;  or 
3rdly— fall. 

As  compared  with  the  prices,  3r7.  to  ihd.  per  unit 
according  to  quality  charged  at  present,  our  process 
will  pay  handsomely  for  the  production  either  of 
vitriol  or  of  brimstone,  without  putting  any  value 
wliatever  on  the  carbonate  of  lime  recovered. 

If  the  price  of  pyi-ites  advances,  the  value  of  oiu' 
process  is  by  so  much  enhanced  for  making  vitriol. 

If   the   price   were    reduced    our    )5roces.s    would 
become  proportionately  more  profitable  tor  making 
'brimstone. 

]5ut  a  reduction  of,  say  2ih  per  unit,  would  mean 
to  the  pyi-itos  companies,  on  tlie  G()(i,000  tons  a  year 
importoci  into  the  United  Kingdom,  8,s-.  jjer  ton,  or 
240,(100/.  a  year. 

I  have  been  assiu-ed  again  and  again  on  the 
highest  autlioi-ity  that  any  further  reduction  in  price 
is  out  of  the  question,  as  tlie  Sjianish  companies 
would  prefer  rather  to  leave  the  ore  in  Spain  and  to 
extract  the  copper  from  it  at  the  mines. 

The  probability  of  such  a  course  being  adopted  is 
enhanced  by  tlie  fact  that,  in  i^roportion  as  soda 
made  by  the  ammonia  process  displaces  soda  made 
by  the  Leblanc  process,  so  the  consumption  of 
pyrites  will  be  iliminished.  and  a  diminution  in  th6 
consumption  of  pyi'ites  would  naturally  cajise  the 
Spanish  companies  to  seek  new  means  of  I'ecouping 
themselves  for  this  falling  oft'  iu  their  soiu'ces  of 
income,  by  adding  to  their  means  of  increasing  on 
the  spot,  at  their  mines  in  Spain,  their  output  of 
copper. 

But,  on  the  other  hand,  recent  events,  which 
rmteh  has  wittily  described  as  the  "  Kiot  in  two 
Mines,"  seem  to  indicate  that  certain  provincial 
Spaniards  have,  as  regards  their  capacity  for  inhaling 
sulphur  fumes,  reached,  what  chemists  term,  the 
satiu-ation  point ;  a  chemical  concUtion  which  even 
the  point  of  the  bayonet  cannot  overcome. 

The  whole  aspect  of  affairs  may,  therefore,  at  any 
moment  be  changed  ;  the  fumes  so  destructive  in 
Spain  would  be  welcome  in  England,  and  Leblanc 
soda  makers  would  readily  accept  the  free  gift  at 
home  of  the  sulphiu'  now  thrown  away  abroad. 

The  progress  of  modem  science  tends  more  and 
more  towards  tlie  utilisation  of  waste :  waste,  like 
dirt,  being  merely  matter  in  the  wrong  place. 

With  the  suli^hiu-  in  pyrites  free  of  cost,  the 
manufactiu-e  of  soda  liy  the  Leblanc  process  would 
rapidly  revive. 

The  sulphtu-  in  alkali  waste,  however,  would  by 
the  process  described  to-night,  be  still  entirely 
recovered,  no  longer  as  vitriol,  it  is  true,  but  exclu- 
sively in  the  form  of  brimstone,  the  quantity  to  be 


thus  recovered  amounting,  by  my  estimate,  to  about 
one  liuiidred  thousand  tons  peraiinmii  (l(IO,Oi)i>  tons), 
whii'h  <iuantity,  after  BUi)plyiug  tlie  entire  home 
re(piiremeuts,  would  leave  from  fiO.OO'J  to  70,()(I0 
tons  available  for  America,  into  which  counti-y  crude 
brimstone  is  admitted  free  of  duty. 

The  (juantity  of  pyi-ites  used  exclusively  for 
making  soda  by  the  Leblanc  process,  the  sulpliur  of 
which  is  now  thrown  away  in  the  waste,  I  estimate 
at  about  300,000  tons  a  year,  amounting  to  one-half 
of  the  whole  quantity  imported. 

The  following  tables  relating  to  pyrites  and  l^rim- 
stono  may  be  of  interest  in  comiexion  with  this 
subject,  and  I  desire  to  acknowledge  the  services  of 
IMessrs.  William  Smith  and  Co.,  of  Bristol,  in 
obtaining  these  figures  for  me  : — 


T.\BULATED  Keti:bns  eel.^tin-g  to  Pykites 
Brim.stone,  1882-1887. 


Asn 


— 

1S82. 

1,S83. 

1834. 

P.vrites  imported  into  United 
Kinsdom 

Tons. 
Ci7.700 

1C.406 

2SS.129 

Tons. 
G01.2,S3 

■10,720 

333,349 

Tons. 
5113,073 

3(1  593 

Brirnslone     imported     into 
United  Kingdom 

Brimstone    exported     from 
Sicily  to  all  parts 

316,227 

1883. 


1886. 


IS"?. 


P.\Tites  imported  into  United 
Kingdom 

Brimstone     imported     into 
United  Kinicdom 

Brimstone     exported     from 
Sicily  10  all  parts 


Tons. 
G5J,.521 

33,019 

31U70 


Tons. 

30,111 
329,937 


Tons. 
697,59.') 

32,(524 

312, 1-W 


Detailed  Statement  op  Brimstone  exported  from 
Sicily  in  1887. 

Tons. 

Shipments  to  .\mcrica 88,593 

EnRland 31,08B 

„             France 5fi.221 

Italy 4(1,818 

Spain  and  Portugal 21.8.'i(; 

Turkey  and  Greece 2.'>.5H 

„            Germany 9,GG9 

„            Austria 7,G»t 

„            Belirmm  and  Holland 6,(i81 

Russia 13,800 

,,            Xorway  and  Sweden 1,77(1 

Sundries 705 

Total 312,«« 

The  following  extract  from  The  Board  of  Trade 
Journal  for  February  should  also  be  recorded : — 

"Production  or  SuLrncR  in  Sicily. 

"  The  French  Bidlctin  dw  ilhiistre  des  Travanx 
Ptililics  for  November  last,  says  :  '  The  total  quantity 
of  sulphtir  contained  in  the  Sicilian  mines  before 
workings  were  commenced  is  estimated  at  65,000,000 
tons.  The  quantity  produced  from  1831  to  183,5  is 
stated  to  be  8,353,091  tons,  and  previous  to  this 
period  about  2,000,000  tons,  making  a  total  of 
1 0,353, nm.     Wlien  it  is  considered  that,  to  obtain 
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this  quantity,  about  15,000,000  tons  were  turned 
over  (as  generally  n  third  is  lost  iu  the  treatment),  it 
results  that  the  quantity  stiU  availiiblo  is  50,000,000 
tons,  and  supposing  that  tho  average  j)roduction 
should  be  maiutainod  at  about  tho  same  proportion 
as  in  past  years,  tho  Sicilian  mines  may  continue  to 
be  worked  for  another  coiitui-y.'  " 

Tho  progress  of  science  ujjon  industrial  chemistry 
is  causing  iieiijlexity  both  to  the  hard-working  and 
beneficent  producers  of  the  refinements  of  civiUsation 
— soap,  glass,  paper,  cotton,  and  woollen  goods,  &c., 
all  more  or  less  de|ientliug  upon  the  alkali  trade — 
and  to  tho  keen-witted  spccxilators  of  the  Stock 
Exchiuige. 

The  mei'C  mention  at  Mauehestoi",  before  the 
British  Association  last  September,  of  this  process 
iu  the  barest  outline,  by  Mr.  A.  E.  Fletcher,  Chief 
Inspector  of  the  Alkali  Works,  &c.  Regulation  Act, 
Caused  a  marked  depression  in  the  prices  of  the 
shiu-es  of  the  leading  pjTites  companies — a  depres- 
sion  from  which  there  has  been  an  altogether 
unexpected  reboimd,  due  to  tho  recent  rapid  rise  iu 
the  value  of  copper. 

To  hold  theu'  own  against  the  ammonia  soda 
process  the  Leblanc  soda  makers  must  adojit  every 
possible  economy  from  whatever  soiu'ce,  and  to 
satisfy  the  requirements  of  tho  Alkali  Act*  they  miist 
also  comply  with  the  provision  that  "  alkaH  waste 
shall  not  be  deposited  or  discharged  without  the  best 
practicable  means  being  used  for  eflfectually  i^re- 
venting  any  nuisance  arising  therefrom." 

Thus,  a  double  motive  will  now  imjiel  the  pro- 
ducers of  ulkidi  waste  to  recover  their  sulphur,  and  a 
ciu'tailment  in  the  demand  for  imported  stilphiir 
seems  inevitable.  The  owners  of  shares  in  pyrites 
companies  must  accept  the  inevitable,  and  (.lisguise 
their  sadness  with  tho  same  good  grace  that  the 
owners  of  Leblanc  soda  works  display  whUst  re- 
cognising their  most  formidable  competitor.s  in  the 
ammonia  soda  process,  as  ciu-ried  on  so  skilfully 
abroad  by  Messrs.  Solvay  and  Co.,  and  at  home  by 
Messrs.  Brunner,  Mond,  and  Co. 

Hitherto  all  tho  sulphur  has  been  lost  by  the  one 
process  and  all  tho  chlorine  by  the  other. 

Henceforth  the  sulplnu-  -s^-ill  be  saved,  and  the  old 
process  makes  one  stride  ahead ;  but  if  ever  an 
economical  method  of  utilisiug  the  chlorine  now  lost 
by  the  ammonia  process  is  tliscovered,  the  position 
of  the  owners  of  the  Leblanc  soda  works  will  be 
im])erilled  to  an  extent  which  will  arouse  the  pity 
even  of  tho  pei-plexed  holders  of  pyi'ites  shares. 

As  the  matter  stands  to-day,  in  the  case  of  the 
genei'al  adoption  of  our  sulphur  process  by  tho 
Leblanc  soda  makers,  a  total  (juautity  of  sulphiu',  in 
the  shape  of  pm-e  sulphur  and  of  sidphimc  acid, 
might  be  recovered  from  alkali  waste  equal  to  the 
sulphur  contained  in  about  80  per  cent,  of  tho 
pyrites  now  sold  for  alkali  making. 

By  the  universal  adoption  of  the  ammonia  soda 
process  to  the  entire  displacement  of  Leblanc  soda, 
the  whole  of  the  pyrites  now  sold  for  alkali  making 
would  be  displaced. 

Therefore,  the  survival  of  the  Leblanc  soda  works 
is  to  be  desired  both  by  the  manufacturers  them- 
selves and  by  the  pyrites  companies  ;  and,  since  such 
survival  seems  only  possiljle  by  the  Leblanc  soda 
makers  saving  the  siUphur  whicli  they  now  waste,  we 
may  claim  the  gratitude  of  all  concerned  for  having 
successfully  solved  the  problem  of  the  "recoveiy 
of  sulphur  from  alkali  waste  by  means  of  lime-kiln 
gases." 

*  Alkali,  &c.  Work?  K«Kiiliitioii  Act,  1881, 1'art  I.,  sec.  <!. 


Appendix  I. 

COMPAIIATIVE  An.\I,YSES  of  RECOVERED   CaEBOXATE   of 

Lime. 


Bv 

SelmfTner  and  Helbig's  Process,  lAK-i. 

(.S'c«  "  J.  of  Soc.  Cliem.  lud.,"  Vol.  11., 

p.  208.) 

1. 

2. 

3. 

4. 

Calcium  carlxmale 

75 -02 

79-32 

70^'l8 

71  •U 

Ciilcium  su]j)1mto ....... 

•1-GO 

3-89 

i-62 

^•52 

Calcium  chlcritlo 

•Sii 

•25 

•30 

1-51 

Calcium  silicate 

•fiO 

1-77 

•70 

Mugnesiuin  carbonato  .. 

,, 

Magnesium  oxiUc 

2-50 

1-07 

2^85 

3-20 

Mtignesium  chloride  .... 

•88 

•78 

1^70 

2-58 

Sodium  carbonate 

.. 

.. 

Sodium  sulphate 

.- 

.. 

.. 

•9o 

•S5 

•70 

Sodu 

1-75 

•w 

•80 

•70 

•iW 

Ferrous  sulphide 

2 -.■SO 
5-80 

2-GO 
S-72 

1-St 
3^00 

1*07 

Coke 

3-80 

Sand 

•50 

•30 

1-12 

Silica 

3-45 

Moisture  (at 212° F.).... 

.. 

.. 

Water    

4-C5 

4-30 

6^00 

G'OO 

Combined  water  and  loss 

SO -72 

100^25 

99-67 

99-90 

By 
ilphu 


Chance's  Sulphur  Keoovery 
Process,  18S8. 


Calcium  ciirbonate. . . . 

Calcium  suljihate 

Calcixun  chloride 

Calcium  silicate. ...'... 
Magnesium  cnrbonate 

Ma^esium  oxide 

Mai^ncsium  chloride  . . 

Sodium  carbonate 

Sodium  sulphate 

Sodium  silicate 

Soda 

Alumina 

Ferrous  sulphide 

Ferric  oxide 

Coke 

Sand 


84-79 

87-10 

•30 

•49 

1^91 

2^30 

1-34 

1-03 

•45 

•55 

•07 

•21 

1^47 

1-42 

1-19 

1-47 

1-05 

■71 

■fOC 

2-00 

•97 

•00 

80^32 
•30 


2^35 
1^07 


-0.3 

-07 

100 

1-35 
•9D 

3^98 
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Appendix  I. — eont. 


Itv 

Cliance's  Sulphur  Recovery 

Process,  18SS. 

A. 

6. 

C. 

•M 
■39 

1-11 

Sulphur  (free) 

Moisture  (at  212^  F.) 

Water 

Combined  'iratcr  and  loss  . . . 

■45 
•58 

1-31 

•40 
•34 

1^2!> 

100-00 

loo-oo      1    loo-oo 

Silica  (combined) .  .Per  cent. 

Sulphuric  acid  (SO3) 

Sulphur  as  sulphide  

1-71 
■23 
•38 
■Jo 
•26 

1-sa 
•*i 

•26 

•54 

•32 
•72 

1^72 
■23 
•3«1 
•40 
•37 

Soda  (insoluble) 

•75 

•51 

A  and  C  taken  from  carb<inators.       B  taken  from  vacuum  filters. 
Sulphides  estimated  in  wet  mud  and  calculated  on  the  dry. 

Appendix  IE. 

AifALTSES  of  Vat  Wastes. 

(Chance  Bros.) 


Caustic  Process. 

Ash  Process. 

Calcium  sulphide 

23-76 

26-46 

30-17 

31-56 

Calcium  carbonate 

28-29 

24-16 

19-88 

25- IS 

Calcium  hydrate 

1-43 

6-33 

1-22 

•  • 

Calcium  sulphate 

Trace. 

•  • 

Trace. 

.. 

Calcium  hyposulphite... 

.. 

■  • 

.. 

Soda  (Na,0) 

1-C3 

1-18 

•81 

1-30 

Alumina 

•87 

•87 

■91 

116 

Ferrous  sulphide 

•94 

■49 

•67 

•85 

Magnesia 

•35 

■30 

•43 

•S3 

Silica  (combined) 

137 

1-73 

1-29 

1-27 

Sulphur  (precipitated) . . 

■3« 

•15 

•47 

•17 

Coke 

0^90 

106 

3334 

3-84 

•61 

34^e9 

8-46 
1-34 
SS^Ol 

7-21 

Sand 

•88 

Moisture,  dried  at  212=  F. 
inX 

30^50 

100-30 

100-81 

100^69 

lOO^SS 

Total  S.  present  as  sul- 
phides  of  calcium  and 

10-90 

11 -M 

wes 

WSJ 

PARTICtJtAKS  of  MeDIGS. 

(Hand  Furnaces.) 


Caustic  Process. 

Ash  Piwess. 

Salt  cake 

100 
65 

100 
C5 

100 

Limestone 

100 

Coal 

70 

Appendix  m. 

Analyses  of  Vat  Wastes  for  SuLPHtrR  (as  Suiphides 
only). 


Date. 


Sulphur. 


Cnnstic  Process.    Ash  Process. 


1888. 
January  24 

„       31 

Febnuiry  1 

2 

3 

4 

6 

7 

15 

Average 


Per  Cent. 
10-90 

11-27 

11-51 

11-93 

12-48 

12-34 

9-lC 

11-94 


Per  Cent. 

12-59 
14-07 


11-.30 
11-81 
13-65 


12 -IW 


Appendix  IV. 
CojiPOSiTios  of  Gases  from  each  Vessel  at  7  a.m. 


Gases  passing/rom 
Vessel. 

H^. 

COi. 

H^  and  CO, 
together. 

Xo.  3  to  Xo.  4 

Per  Cent. 
28-0 

Per  Cent. 

8-0 

Per  Cent. 
Sij-O 

No.  4  to  No.  5 

150 

3-0 

17-0 

Xo.  5  to  Xo.  6 

•  ■ 

.. 

8^0 

No.6toX^o.7 

.. 

.. 

20 

Xo.7toXo.l 

,. 

Oo 

No.  1  to  purifier 

Traces 

Traces 

•• 

Appendix  V. 
Analyses  of  Lute-kiln  Gases  for  CO;. 


Average  of  Four  Three-Hourly 
Tests. 


Bay. 


Night. 


18S8.  1  Per  Cent. 

February  S -iSl 

9 j  27^0 

10 I  28^6 

11 !  29-6 


Per  Cent. 
26-6 

29-0 

23-1 
29-1 


Analyses  of  HS  Gases  from  Gas-holder  to 
Burner. 


9.0  a.m. 


BS- 


CO2. 


4.30  p.m. 


H,S. 


CO.. 


ISSS. 
February  8.... 

9..., 

10.... 

11.... 


Per  Cent. 
83-4 

Per  Cent. 
1'6 

Per  Cent. 
^•0 

32S 

1-7 

33  0 

34*0 

1-0 

334 

»»0 

2-0 

34-0 

Per  Cent. 
2^0 

2^0 

1^6 

2-0 
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Appendix  VI. 
Water  Filtered  from  Carbonated  Mud. 


Grains  per  Gallon. 


January  VS. 


Pebrnarv  10.    '    February  13. 


February  27. 


"  Alkalinity  "  duo  to  XallCOj  (as  Nn.O) . 

Carbonates  ot  Ca  and  JIk  (iis  CaCOj) 

T.)UilS 

S.  as  SO, 

.S.  as  Hyposulphites 

S.  as  Sulphides 

Siliiii 

AljOj,Fe,03 


105 -S 


16-1 
Nil. 


476-3 
124-3 

25-0 
1-0 

12-85 
Nil. 


SIC'G 
101-2 
l,')-05 
-75 
3-C 
Nil. 
6-fi 
Traces 


COS 
151-2 
35-9 
Traces 
14-3 
Nil. 
6-23 
Traces 


Table  A.  B. 
Exit  Tests  from  Chambers  Working  HjS  Gas. 


Date 

Grs.  SCI,  per 
Cubic  Foot. 

Dato. 

Grs.  SO,  per 
Cubic  Foot. 

Date. 

Grs.SOsper 
Cubic  Foot. 

Date. 

Grs.SOaiwr 
Cubic  Foot. 

Date. 

Grs.  SO3  per 
Cubic  F«X)t. 

Dato. 

Grs.SO.iH-r 
Cubic  FiKJt. 

1887. 
Dec.  3 

•10 

1887. 
Dec.  17 

-70 

1883. 
Jan.  7 

2-20 

1888. 
Jan.  21 

4-00 

1888. 
Feb.l 

-70 

1S88. 
Feb. IS 

•97 

„    s 

■20 

„    19 

-50 

„      9 

1-30 

»    23 

1-10 

„      3 

1-50 

.,    20 

1-91 

,    e 

-90 

.,    20 

•70 

„    12 

•80 

..  u 

•80 

,.    10 

•50 

.,     21 

•i;i 

,.    1 

■20 

n      21 

•20 

„    13 

1-00 

,,    23 

•70 

.,    11 

1-30 

20 

•54 

„  12 

•10 

„    22 

•10 

„    14 

1-00 

..    26 

Trace 

„    IS 

-«7 

.,    23 

-70 

.,    IS 

•70 

.,    '29 

•90 

„    IB 

1-30 

»    27 

•10 

,.    14 

■•J■^ 

..    24 

-8:1 

..    14 

Trace 

„     SO 

•70 

.,    18 

1-80 

.,    28 

Troce 

.,    15 

1-7H 

..    25 

1-40 
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Diagram    to    illuBtrate   the    working  of  the  senes  of   deeompoBinp   Vessels  from  the   Ume  uf  charging 
parUcular  Vessel  to  the  timi-  of  dischareine  't 
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DISCUSSION. 

The  President  said  he  would,  with  the  iicrmission  of 
tho  mootiiiK,  call  upon  some  goutlemcu  ]ircsoiit  who 
Lad  seeu  tho  jiroci'ss  in  opoi-ation,  aud  iu  the  first 
instance  ho  would  ask  an  impartial  witness,  a 
Ibrmcr  President  of  the  Society,  Sir  Frederick  Abel, 
to  give  the  meeting  his  impressions,  as  a  scientific 
man,  of  the  process  as  he  had  seen  it. 

Sir  Fkkueuick  Aiikl  had  watched  with  much  interest 
tho  efforts   made   by  Messrs.   Chance  to    etfeot  the 
recovery  of  sulphur  I'rom  alkali  waste,  fii-st  by  tho 
Schatl'uer  aud  Helbij,'  process— which  imhappily  had 
not  proved  so  successful  iu  practice  as  m  theory— 
mid  latterly  by  the  process  which  Mr.  Chance   had 
just  described.     Having  recently  had  au  opportimity 
of  inspecting  the  process  in  operation,  he  had  ex- 
amined   the    working  of    tho   apparatus   with    the 
greatest  interest,  aud  though  at  tii-st  a  little  dismayed 
by  tho  elaborate  arrangement  of  pipes  and  stop-cocks, 
ho  had   been   re-assured,    iu   regard   to   the   actiial 
simijlicity  of  the  working  details,  by  the  ease  with 
which  the  intelligent  workman  iu  ch:u'ge  controlled 
tho    succession   of    operations    which    had  been   so 
clearly  described  by  Mr.  Chance.     The  process  itself 
was  indeed  charmingly   simple,  and  recommended 
itself  to  him  as  a  thoroughly  practicable  one.     Others 
present  might  be  better  able   to  criticise  _  its  com- 
mercial merits  :  it  was  for  him  to  say  how  interested 
he    had    been    to   see   the   combination  of    simple 
chemical  reactions  with    the   perfection   of    simple 
chemical  engineering  bring  about  such  thoroughly 
successful     results.       He     must     cougi-atulate     the 
Messrs.  Chance  on  the  ultimate  success  which  had 
attended    the    remarkable    perseverance    they   had 
lUsplayed  in  their  attempts  to  recover  sulphur  in  a 
profitable  manner  from  alkali  waste.     In  conjunction 
with  his  former  colleague,  Mr.  Stevenson,  and  others 
composing  the  late  Royal  Commission  on  Noxious 
Vapoiu-s,   he   had   had   to   inquire  a  good  deal  into 
methods  of  dealing  with  this  hete  voir  of  alkali  works, 
aud,   quite   apart  from  the    question  of   mercantile 
profit,    had  taken   great   interest    as   a   scientist   in 
watching  the  progess  made  towards  recovering  the 
sulphur  which,  iu   the  forms  iu   which  it   left   the 
alkali  works,  had  been  in  so  many  ways  a  mischief, 
instead   of    being   recovered,   to    the    advantage   of 
scientific  and  practical  chemists  as  would  evidently 
bo  the  case  in  future.     He  would  conclude  Ijy  con- 
gratulating Mr.  Chance  upon  the  luciility  with  which 
ho  had  brought  before  the  meeting  the  remarkable 
results  obtained  in  his  long  series  of  experiments, 
which  had  involved  not  merely  the  expenditure  of 
much  capital,  but  the  expenditure  of  much  thought 
and  labour,    and   of   that  energy  and  perseverance 
which  Englishmen  were  pre-eminent  in  devoting  to 
the  elaboration  of  the  problems  which  the  chemist, 
the  engineer,  and  the  mau  of  science  had  to  solve. 

Mr.  J.  C.  Stevenson,  M.P.,  had  twice  had  the 
advantage  of  examining  the  experimental  plant  which 
had  been  in  operation  at  Oldbiu-y  for  some  time,  and 
the  best  testimony  he  could  give  of  his  appreciation 
of  the  process  was  that  he  aud  liis  partners  had 
decided  to  i^ut  it  in  operation  at  their  oavu  works  at 
once.  All  chemists  were  aware  of  the  efforts  which 
had  been  made  from  the  time  of  Gossage  down  to 
the  present  to  get  rid  of  this  lete  noir,  sulphtu-etted 
hyilrogeu  gas.  Sir  Frederick  Abel  having  refen-ed 
to  their  having  beeu  as.sociated  as  members  of  the 
Royal  Commission  on  Noxious  Vapours,  he  might 
say  that  iu  his  opinion,  but  for  this  dreadful  product 
(H'S),  that  Royal  Commission  would  never  have 
existed  ;  aud  if'  Mr.  Chance  had  shown  them  the 
way  to  get  rid  of  this  uuisaiice  and  turn  it  into  a 


source  of  profit,  he  had  given  a  great  boon,  not  only 
to  tho  alkali  trade,  but  also  to  tho  outside  puldic. 
I'revious  ollbrts  to  obtain  sulphm-ettod  hydrogen  from 
waste  iu  a  combustible  f(u-m,  so  as  to  make  suliihurio 
acid  or  brimstone,  might  have  failed  because  it  was 
attempted  to  obtain  a  continuous  supply  of  H;S  ;  and 
a  great  merit  of  Mr.  Chance's  process  was  that  it 
did  not  attempt  to  make  tho  supply  continuous,  but 
intoi-mittent.     He  had  at  fir-st  beeu  much  puzzled  by 
the  complication  of  pipes  and  taps  in  the  apparatus, 
aud  had  re<iueKted  Mr.  Cli:iuee  to  put  upon  paper  a 
complete  round  of  operations  lasting  a  whole   day, 
and  showing  for  each  hour  the  particular  pipes  which 
were  open  and  the  particular  gases  being  evolved  iu 
those  iuteiwals.     To  make  the  thing  clear  to  his  own 
mind  he  had  transferred  the  operations  to  a  plan, 
aud  Mr.  Chance  had  been  good  enough  to  adopt  his 
diagram  aud  put  it  before  the  meeting.     He  had  Ijeen 
much  struck  by  the  law  of  symmetry  which  prevailed 
iu  these  apparently  complicated  operations.     It  would 
be  observed  that  when  the  inert  gases  were  being 
produced  there   were   always   six   vessels  in  series, 
whereas  when  rich  gases  were  being  produced  there 
were  only  foiu-  vessels  in   series,  aud  this  rule   ob- 
tained throughout  the  round  of  operations.     Another 
uniformity   was   that   the   time   during  which  inert 
gases  were  escaping  was  about  half  that  diu^ng  which 
rich  gases  escaped— subject  to  varying  circumstances, 
the   escape  of  the  former  lieing  for  about  1  hoiu- 
20   minutes,  aud  of  the   latter  from  2  to  3  hours. 
Again,   the  law  of   symmeti-y  was  observed  in   tho 
sequence  followed  bv  the  carbonic  acid  in  entering 
the  series  at  regular"  intervals,  two  cylinders  always 
intervening,  and  iu  the  exit  of  the  rich  gases  from 
cylinders  at  similarly  regular  intervals.     He  was  also 
struck  by  the  fact  tliat  dm-iug  his  examination  of  the 
process  no  smell  of  sulphiu'etted  hydrogen  could  be 
detected.     He  felt  strongly  that  the  alkali  trade  had 
never  adequately  acknowledged   the  great  services 
rendered  by  Mr.  Chance  some  years  ago  in  bringing 
about  a  reduction  in  the  price  of  pyrites ;  and  he  hoped 
that  he  would  get  a  substantial  reward  for  the  still 
greater  service  he  had  now  done. 

Mr.  Alfeed  E.  FLETCiiEn,  iu  endorsing  the  remarks 
of  previous  speakers  as  to  the  character  of  Mr.  Chance's 
work  and  his  lucid  treatment  of  the  subject,  said 
Mr.  Chance  had  succeeded  because  he  had  persevered 
and  had  made  his  pre^ious  work  a  foundation  on 
which  to  rear  a  still  more  successful  superstructure. 
It  was  interesting  to  consider  how  Mr.  Chance  had 
varied  the  work  originated  by  Mr.  Gossage,  and  had 
succeeded  where  he  and  others  had  failed.  There 
were  three  points  of  difference  between  this  process 
and  its  predecessors.  First,  Mr.  Chance  reduced  the 
alkali  waste  to  the  consistency  of  cream,  mixing  it 
with  water,  whereas  Mr.  Gossage  used  it  dry. 
Secondlv,  Mr.  Chance  did  not  simply  force  carbonic 
acid  thi-ough  the  mixtiu-e,  but  by  watcliing  the 
results  of  that  operation  had  discovered  a  means  of 
separating  the  poor  gas  from  the  rich.  He  found 
that  the  sulphiu-etted  hydrogen  did  not  at  once  come 
off  in  a  constant  stream,  but  that  the  fii-st  portions 
were  absorbed  ;  then,  after  an  interval  the  gas  came 
off  sufficiently  piu-e  to  be  of  use.  Thirdly,  Mr.  Chance 
had  introduced  a  novel  feature — a  gas-holder — wliich, 
though  not  concerned  with  the  production  of  the 
sulphuretted  hydrogen,  was  most  essential  to  its 
utilisation.  These  were  the  thi-ee  causes  which,  in 
his  opinion,  accounted  for  Mr.  Chance's  success. 
It  had  been  suggested  that  the  apparatus  was  com- 
plicated, but  reaUy  it  was  most  simple  in  its  working. 
The  method  of  testing  the  sulphuretted  hydrogen 
before  allowiug  it  to  enter  tho  gas-holder  was 
unique.    There  was  uo  elaboration  of  apparatus  and 
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no  atjiflf  employed,  but  simply  n  Bnusen  burner. 
The  sulpburotteil  bytbogeu  gns  being  turned  on,  if 
it  burned  the  man  knew  that  it  was  strong  enough  ; 
if  the  light  went  out,  he  turned  it  on  to  the  next 
cybuder  of  waste.  When  it  burnt  readily  he  knew 
it  was  strong  enough  to  send  on  to  the  gas-holder. 
The  Claus  kiln  employed  was  familiar  as  being  in 
sevend  places  employed  iu  the  manufacture  of 
sulphate  of  ammonia.  But  there  was  a  curious 
result  which  often  occurred  in  working  it,  to  which 
he  would  like  to  call  attention.  The  formula 
(H,.S  +  O  =  S  +  H.Oi  looked  very  simple.  If  the 
right  ([uantity  of  air  was  mixed  with  the  gases  the 
result  was  sulphur  and  water  ;  if  there  was  too  much 
air  one  got  sulphurous  acid  ;  and  if  the  air  was 
deficient  H;S  passed  away.  One  might,  however, 
have  both  going  away  at  the  same  time  if  the 
apparatus  was  not  properly  managed.  He  would 
like  to  know  whether  that  experience  had  occurred 
to  Mr.  Chance.  He  had  suggested  that  the  working 
of  the  kiln  or  burner  should  be  reversed,  and  the 
gases  drawn  in  at  the  top  instead  of  at  the  bottom. 
He  thought,  too,  that  the  working  of  the  burner 
would  be  improved  by  superheating  the  air  ;  the 
kiln  would  then  be  sufficiently  hot,  and  no  H;S 
would  pass  ofl"  iindecomposed.  Mr.  Chance  had 
stated  that  98  per  cent,  of  the  H;S  was  converted  into 
sulphuric  auid  ;  he  would  like  to  know  also  what 
proportion  of  the  H-..S  was  decomposed  in  the  other 
form  of  the  process,  and  collected  as  brimstone.  With 
respect  to  the  suggestion  that  this  process  would 
interfere  with  the  interests  of  the  pyrites  companies, 
it  seemed  to  him  that  it  would  have  far  more  eflect 
upon  Sicilian  sulphur.  Sicily  produced  three  times 
the  quantity  of  sulphiu-  that  could  be  recovered 
from  the  waste.  It  looked,  therefore,  as  if  the  same 
ijuantity  of  pyrites  would  be  used  as  at  present,  but 
that  one-third  less  suli)hur  would  be  exported  from 
Sicily.  As  an  inspector  of  alkali  works  he  rejoiced 
at  the  prospect  of  a  lime  arriving  when  there  woidd 
be  no  more  nuisance  from  tank  waste.  He  had  been 
told  that  his  vocation  would  soon  be  gone,  in  con- 
sequence of  so  many  improvements.  He  did  not 
think  so ;  but,  however  that  might  be,  he  heartily 
congratulated  Mr.  Chance  on  his  present  well- 
merited  success. 

Mr.  Goss.\GE.  on  lising,  said  he  had  not  expected 
to  be  called  upon  to  speak,  and  was  thereiore  quite 
unprepared.  He  thanked  Mr.  Chance  for  the  recog- 
uition  which  he  had  given  to  his  father's  discovery 
of  the  decomposition  of  calcium  sulphide  by  ciu-- 
bonic  acid.  It  was  generally  admitted  now  that  at 
the  time  of  his  father's  iliscoven-  (1837)  that  decom- 
position was  not  known  to  chemists.  It  was  evolved 
in  his  laboratory  at  Stoke  Prior  ;  and  as  Mr.  Chance 
had  said,  the  crecUt  of  the  practicid  recovery  of 
sulphur  from  alkali  waste  belonged  to  the  county 
(Worcestersliire)  in  which  that  idea  originated.  His 
father  had  devoted  much  time  and  money  to  the 
problem  of  the  recovei-y  of  sidphur  from  alkali  waste. 
It  was  patent  to  everybody  now  why  he  had  failed. 
He  had  made  the  mistake  of  passing  carbonic  acid 
(piire  gas)  through  the  waste  when  it  was  in  a 
companitively  drv  state.  Thus  channels  were  formed 
through  whicli  the  carbonic  acid  escaped,  and  the 
waBt«  was  only  imperfectly  decomposed.  The  cost  of 
carbonic  acid  was  very  gi-eat  before  the  manufacture 
(also  an  invention  of  his  father's)  of  solid  caustic 
sodjt,  because  there  was  no  extensive  use  for  caustic 
lime  in  alkali  works.  Another  difficulty  his  father 
experienced  was  that  there  was  no  method  known 
for  using  comjianitively  weak  sulphide  of  hyilrogen 
iu  vitriol  chambers,  and  the  only  known  process  for 
ubtaiuiug  Bolid  sulphur  was  so  iwi)erfcct  as  to  yield 


not  more  than  50  per  cent,  of  the  sulphur  in  the 
sulphide  of  hydrogen.  He  was  sincerely  glad  to  (ind 
that  Mr.  Chance  had  succeeded  where  his  father  had 
failed.  The  process  of  hydrosidphimition  was  how- 
ever, he  bebeved,  not  absolutely  new,  but  all  alkali 
makers  should  feel  grateful  to  Mr.  Chance  for  having 
successfully  apjjbed  it.  In  conclusion,  he  would 
only  say  that  whenever  siUphide  of  soiliimi  should  be 
practically  made,  there  would  be  no  more  alkali  waste. 
Soda  would  then  lie  made  from  sodium  sidphide  and 
the  sulphur  recovered  without  the  production  of  that 
bete  noil-  (to  alkali  makers),  alkali  waste. 

Mr.  Brock  had  examined  the  process  several  times 
at  Messrs.  Chance's  works.  He  had  also,  in  1881 
and  1882,  examined  there  the  magnesium  cldoride 
process,  and  well  remembered  that  when  Mr.  Chance 
read  his  paper  on  that  process  before  the  Society  of 
Arts,  he  himself  had  ventured  to  pretlict  that  sulphur 
recovered  by  tliat  method  would  cost  about  SJ.  per 
unit,  and  that,  consequently,  if  the  pyrites  com- 
panies reduced  their  price  to  3''.  per  unit,  that 
process  would  be  valueless.  Strangely  enough  it 
had  fallen  to  his  lot  to  be  selected  by  a  number  of 
his  brother  alkali  makers  to  open  negotiations  with 
the  Tharsis  Company,  and  to  use  Mr.  Chance's 
process  as  a  lever  to  induce  them  to  lower  their 
price  to  '.kl.  per  unit  After  several  days'  anxious 
negotiations  the  Tharsis  Company  did  reduce  their 
price  to  3(1.,  and  that  was  the  death-blow  to 
Mr.  Chance's  former  process.  On  Mr.  Chance's 
account  he  did  not  regret  that  result,  because,  if  the 
price  of  pyrites  had  not  been  reduced,  Mr.  Chance 
would  probal>ly  have  been  satisfied  with  what  he 
had  tlien  done,  and  would  have  gone  on  with  that 
process — which,  in  the  long  nin,  he  did  not  think 
would  have  been  successfid.  But  that  process  being 
no  longer  a  commercial  success,  Mr.  Chance  had, 
after  a  time,  turned  his  attention  to  the  present 
process,  with  the  result  that  he  had  now  succeeded 
iu  decomposing  alkali  waste  profitably,  obtaining  the 
sulphur  either  as  sulphuric  acid  or  as  lirimstone. 
Mr.  Chance  had  not  told  them  in  his  paper,  and 
perhaps  was  not  yet  quite  sure,  what  was  the  exact 
cost  of  that  method.  But  he  (Mr.  Brock)  thought 
he  might  venture  on  the  prediction  that  that  cost 
would  not  exceed  1./.  per  unit.  Sui:)posing  it  to  cost 
a  good  deal  more — say  'ZOs.  per  ton  of  brimstone — 
there  was  still  a  large  margin  for  all  who  chose  to 
recover  their  sulphur  by  this  method.  He  had 
shown  his  faith  in  the  success  of  the  process  by 
taking  a  license  for  his  company,  and  had  already 
ordered  some  of  the  more  important  parts  of  a  plant 
for  treating  700  tons  of  waste  per  week.  He  had 
given  his  opinion,  and  thought  he  had  also  shown 
that  he  had  the  coiu-age  of  his  opinion.  His  com- 
pany intended  to  push  on  as  quickly  as  possible,  so 
as  to  be  in  the  market  while  other  manufacturers 
were  considering,  because  he  thought  that  this  was 
one  of  those  cases  iu  which  those  who  went  in  early 
were  likely  to  win  a  substantial  profit.  Of  course, 
the  first  effect  would  be  to  kill  oit  (so  far  as  sulphur 
recovery  was  concerned)  those  manufactm-ers  who  had 
the  Moud  siUphur  recovery  process — if  they  were 
not  already  killed  off  by  the  increased  value  of 
hydrochloric  acid.  Considering  that  by  that  process 
about  5  tons  of  hydrochloric  acid  were  required  to 
make  a  ton  of  brimstone,  and  that  hyilrochloric  acid 
had  gone  xip  in  value  to  about  12.i.  a  ton,  he  co<Ud 
not  see  much  room  for  profit  by  that  process.  He  felt 
sure  that  when  the  alkali  trade,  as  a  whole,  examined 
Mr.  Chance's  process  they  woidd  come  to  much  the 
same  conclusion  that  he  had.  Some  tliought  him 
rash  perhaps,  but  one  had  to  try  new  processes  and 
veuturc  something  if  progress  was  to  be  made,  and 
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having  sntisfled  himself,  he  •was  going  to  try  this. 
If  be  failed,  ho  fniled.  If  he  succeeded — well,  at 
any  rate  lie  should  make  some  money.  As  far  as  he 
eould  judge  he  thought  Mr.  Chance  had  solved  tlie 
I)roblem  of  sulphur  recovery,  and  ho  hoped  there 
would  bo  such  a  doinand  for  licenses  that  any 
feeling  he  miglit  liavo  had  that  his  former  efforts 
were  not  properly  acknowh'dged,  would  now  be 
completely  done  away  with. 

Mr.  Alfred  Ai,i.iifsEy  could  add  nothing  to 
Mr.  Brock's  observations  except  the  statement  that 
his  own  company  liad  decided  to  follow  in  his  steps. 
He  proposed  to  commence  immediately  the  designs 
for  a  plant  for  the  treatment  of  the  waste  from 
1,000  tons  of  saltcake  per  week  in  five  sections,  the 
fii-st  section  of  which  would  be  erected  at  once. 
That,  he  tliought,  would  prove  that  lie  thought  the 
process  a  satisfactory  one. 

Mr.  D.vviD  Howard  desired  to  exijress  the  deep 
gratification  with  which  he  had  listened  to  Mr.  Chance's 
recitation  of  the  liistory  of  his  process.  It  could  not 
be  said  that  there  was  no  poetiy,  no  chivahy,  in 
science,  for  siu'ely  the  histoiy  of  these  heroic  efforts 
for  the  recovery  of  sulphm-  were  at  least  as  interesting 
as  Sh-  Thomas  Mallory's  .V..r/  d'Arth  nr.  True  knight 
after  true  knight  had  ridden  out  in  quest  of  the  prize. 
Some  had  gone  down,  but  their  work  had  not  been 
lost.  That  was  a  lesson  fuU  of  importance  to  every 
chemist ;  for  as  the  great  ma.ster,  Faraday,  once  said': 
"  Unsuccessful  work  ought  to  be  as  valuable  as 
successful  work."  Tlie  unsuccessful  work  of  Gossage 
and  others  had  not  been  lost,  but  had  borne  fruit 
now.  One  after  another  had  tried ;  and  in  that 
Mr.  Chance  had  been  successful  in  winning  the  goal, 
he  was  to  bo  congratulated  on  giving  an  example  of 
the  tnie  science  of  ai)phed  chemistry.  Two  things 
were  required  for  all  such  success— high  chemistry 
and  good  engineering. 

Dr.  D.  B.  Hewitt  could  not  but  re-echo  the 
remarks  of  previous  speakers  as  to  the  excellence 
of  Mr.  Chance's  work  and  his  lucid  description  of 
it.  His  own  opinion,  based  on  an  intimate  know- 
ledge of  the  processes  tised,  was  that  there  was  no 
difficulty  in  carrying  out  the  process  described  by 
Mr.  Chance,  not  for  "less  than  nothing,"  but  pro- 
bably without  exceeding  the  Uniit  of  cost  suggested 
by  Mi\  Brock.  That  nuisance  should  be  diminislied 
and  waste  prevented  was  an  object  which  com- 
mended itself  to  all,  whether  in  competition  or  not ; 
and  he  could  express  his  satisfaction  tliat  Mr.  Chance 
should  have  succeeded  in  bringing  the  Leblanc  pro- 
cess one  stei5  nearer  to  perfection.  He  did  not  think 
research  was  yet  ended  with  respect  to  that  process. 
Dr.  Hui-ter  had  clearly  put  before  the  Society  at 
Liverpool  that  there  were  possibihties  in  the  future 
of  that  process  which  none  perhaps  could  then 
anticipate.  Seeing  that  liitherto  all  its  sulphur 
and  something  like  80  per  cent,  of  its  chlorine  had 
been  wasted,  no  chemist  would  deny  that  there  was 
a  future  before  the  Leblanc  i^rocess.  And  if  the 
figures  given  by  Mr.  Chance  were  studied,  it  would 
be  seen  that  that  process,  so  far  from  expiring,  had 
got  into  a  strong  position  and  was  thriving.  Leblanc 
soda  makers  had  taunted  the  pyrites  companies  a 
few  years  ago  •n-ith  estalilishing  a  monopoly  to  keep 
up  the  price  of  sulphur  compounds.  They  them- 
selves were  now  open  to  a  similar  taunt  for  combining 
to  keep  up  the  price  of  chlorine  products  ;  and  he 
hoped  the  tirae  would  soon  come  for  that  stigma 
to  be  removed.  It  was  encouraging  to  those  in  a 
different  industry,  and  especially  to  himself  who 
had  so  many  fiiends  in  the  Leblanc  soda  industry, 
to  see  that  there  was  still  left  for  the  perseverance 
and  research  of  such  men  as  Mi'.  Chance  so  large 


a  field  for  improvement.  He  had  no  doubt  that 
before  another  20  years  had  passed  the  Leblanc 
soda  makers  wouhl  have  faced  the  question,  and 
would  no  longer  bo  wasting  00  to  80  per  cent,  of 
their  chlorine.  Looking  at  the  figures  published, 
ho  already  saw  evidence  of  such  improvement ;  for 
wliile  the  quantity  of  salt  decomposed  had  increase<l, 
I  the  yield  of  chlorine  products  had  increased  in 
[  a  much  greater  proportion.  Kememliering  that 
Air.  Deacon  had  promised  a  decomposition  of 
95  per  cent,  of  tlie  hydrochloric  acid  used  in  liis 
process,  he  thouglit  that  process  still  had  in  it 
the  means  of  enabling  Leblanc  manufacturers  to 
dirainisli  their  present  enormous  losses  on  soda 
jiroducts  to  a  much  lower  figiu-e  by  making  tlieir 
I  bleaching  powder  and  chlorate  of  "potash  with  a 
smaller  output  of  soda  products.  The  same  per- 
severance, the  same  skill  in  chemistry  and  engineer- 
ing that  had  brought  Mr.  Chance '  success  to-day 
would  bring  success  to  the  Leblanc  people  in  tlie 
future,  if  they  were  only  determined  to  face  it. 

]  Dr.  Aldek  Wkigiit  was  not  quite  clear  whether  in 
the  manufacture  of  ^-itriol  the  sulphuretted  liydrogen 

I  was  burnt  simply  as  such,  or  in  a  modified  form  by 
the  aid  of  peroxide  of  iron  or  some  such  body. 

Mr.  Chance  replied  that  it  was  bumt  in  the  kiln 
l)y  simply  lighting  a  match. 

Dr.  Alder  Weight,  continuing,  asked  wliy  it  was 
that  the  same  amount  of  chamber  space  was  requii-ed 
for  the  manufactiu-e  of  vitriol  from  the  gases  pro- 
duced in  the  described  combustion  as  was  necessary 
in  the  case  of  jjyrites.  He  would  have  expected 
that,  notwithstanding  the  presence  of  a  certain 
quantity  of  nitrogen,  the  cliamber  space  required 
would  be  less  than  in  the  case  of  pyrites. 

Mr  Chance  replied  that  6,5  to  70  per  cent,  of  dihite 
gas  entered  the  kiln  continuously.  If  Dr.  Wright 
would  examine  the  diagi-am  accompanying  the  paper, 
he  would  find  all  his  questions  answered. 

Mr.  F.  S.  Newall  had   not  had  the  pleasure  of 
seeing  Mr.  Chance's  process  at  work.     Nevertheless, 
he    thought    some    remarks    he    wished    to    make 
might  interest   the  meeting.     He  had  for  the   last 
four  years   been    trying  to   recover    sulphur   from 
sulplnu-etted  hydrogen.     In  1884  his  firm  adopted 
Schafirier  and  Helbig's  process  for  the  decomposition 
of  tank  waste,   as  it  happened  th.it  they  produced 
waste  magnesium  chloride.     They  worked  tliat  pro- 
cess on  a  scale  of  about  70  tons  a  week  for  two  years  ; 
but  although  they  burnt  some  20<i,0()0  cubic  "feet  of 
gas  a  week,  they  found  great  difficulty  in  getting 
their  consumption  of  nitre  as  low  as  Mr.  Chance's, 
in  fact  it  had  increased,  not  decreased.     They  there- 
fore decided  to  recover  tlie  sidphur  as  sulphur,  and 
after  several  trials  they  adopted  a  kiln  similar  to  that 
used  by  Mr.  Chance,  not  knowing  that  he  was  work- 
ing in  the  same  direction.     He  believed  that  their 
kiln  dated  as  far  back  as  1842,  when  Gossage  fii-st 
patented  the  decomposition  of  tank  waste  by  carbonic 
acid.     Gossage  had   adopted  the  plan  proposed  by 
Mr.  Fletcher,  of  allowing  the  sulphuretted  hydrogen 
to  enter  at  the  top  and  the  sulpluu-  to  be  taken  out 
at  the  bottom.     At  Washington  they  had  recovered 
two  or  three  hundred  tons  of  sulphur  by  means  of 
that  kiln  ;  but  they  did  not  manage  to  recover  the 
flowers   of  sulphur   dry  as   Mr.   Chance   tlid,  there 
))eing  always  a  fairly  large  quantity  of  liquid  acid 
condensed  along   with  the  flowei-s.     On  the  whole, 
they  recovered  GO  per  cent  of  the  total  sulphur  in 
the  waste  after  taking  out  screenings.     (The  process 
was  given  up  about  the  end  of  1886,  as  the  mauu- 
factme  of  soda  was  discontinued  and  hence  no  tank 
waste  iiroduced.) 
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Mr.  CiiAxcE :  I  will  endeavour  to  reply  to  the 
criticisms  of  my  frioiuls  in  the  order  in  wliioh  they 
were  made.  But  before  doing  so,  I  hIiouUI  like  to 
call  your  attention  to  the  very  interestinij;  portrait 
we  have  before  ns  of  our  deeply  lamented  friiiiil  the 
late  Mr.  Walter  Weldon,  with  the  distinguished 
French  chemical  engineer  M.  Pechiney  standing  by 
his  side.  Koou  after  Mr.  Weldon's  death  1  en- 
dejivoiired  to  arouse  sufficient  enthusiasm  among 
the  membera  of  our  Society  to  perpetuate  his 
memory  by  a  subscription  engraving  of  his  presenta- 
tion portrait  by  Frank  HoU ;  and  it  has  always 
been  a  source  of  pain  to  me  that  my  efforts  were 
unsuccessful.  But  it  is  not  too  late  yet,  and  I  hope 
that  the  time  will  come  Avhen  the  efforts  I  then 
made  may  bear  fruit.  1  am  indebted  to  Mr.  Brock's 
kindness  for  the  gift  of  the  enlarged  photograph 
before  us.  Not  liking  the  first  frame  I  had  made,  I 
sent  the  portrait  to  Loudon  to  l)e  re-framed,  and  by 
n  special  effort  I  was  able  to  get  it  hero  to-night,  so 
that  we  may  look  at  Mr.  Weldou  though  he  can  no 
longer  be  in  oiu'  midst.  The  alkali  trade  little  know 
how  niiich  they  owe  to  Mr.  Weldon  ;  and  certainly 
this  meeting  woidd  not  have  been  complete  without 
his  portrait. 

With  regard  to  the  apparatus  required  for  this 
process,  I  want  to  make  one  distinct  and  emphatic 
statement,  arising  out  of  an  inquiiy  made  in  a  letter 
from  an  eminent  firm  of  engineers  in  regard  to  our 
plant.  They  asked  me  if  they  were  to  reserve  any 
commission  for  us  ou  the  apparatus  they  might 
supply,  and  I  said,  "  No,  certainly  not ;  we  charge  a 
small  royalty  for  the  use  of  our  invention,  we  ex]3ect 
that  to  be  paid  loyally  ;  but  as  to  the  appai-atus,  we 
wish  our  licensees  to  get  it  of  the  best  kind  and  on 
the  best  terms  they  can."  Of  coiuse,  the  engineering 
firms  who  supply  the  apparatus  will  take  cai'e  to  ascer- 
tain from  us  that  licenses  have  first  been  taken  out. 
Messrs.  Galloway,  of  ^Manchester,  Messrs.  AV.  Neill 
and  Son,  of  St.  Helens,  Messrs.  E.  Daglish  and  Co., 
of  St.  Helens,  Messrs.  Carrick  and  Wardale,  of 
Gateshead-on-Tyne,  and  others  are  ab-eady  prepared 
to  supply  the  apparatiis  to  oiu'  licensees. 

Sir  Frederick  Abel  refen-ed  in  his  genial  way  to 
the  number  of  pipes  and  taps  in  our  plant.  But 
when  I  tell  you  that  those  most  successful  manufac- 
turers, Messrs.  Brunner,  Mond,  and  Co  ,  have  at 
least  100  taps  for  every  tap  that  we  have,  and  that 
they  are  very  successful  in  controlling  tlie  escape  of 
ammonia  (which  they  would  be  very  son-y  to  lose), 
nobody  need  hesitate  to  embark  in  our  process  on 
that  account.  There  is  also  another  point  in  common 
between  Messrs.  Biiuiner,  Mond,  aud  Co.,  and  our- 
selves, — they  look  upon  a  lime  kiln  with  gi-eat 
respect,  and  so  do  I.  In  yeara  to  come,  I  think  I 
might  read  a  very  interesting  paper  on  the  history  of 
the  lime-kiln,  and  what  it  has  done  for  the  alkali  trade. 
I  will  now  pass  on  to  the  criticisms  of  Mr.  Fletcher. 
With  regard  to  the  three  points  of  difference  which 
he  has  pointed  out  betv.-een  Mr.  Gossage's  process 
and  OTirs,  I  agree  with  him  that  oui-  success  has 
depended  a  good  deal  on  the  combination  of  those 
three  points.  I  should  be  inclined  to  lay  more  stress 
on  one  point  and  less  on  another,  but  ou  the 
whole  he  is  quite  correct.  With  regard  to  the 
Ckus  kiln  and  the  escaping  gases,  Mr.  Fletcher 
has  asked  me  a  question  which  I  am  not  pre- 
pared to  answer,  not  having  had  a  sufSciently  long 
experience  of  the  working  of  this  kilu.  He  has  a 
staff'  of  ven'  able  assistants  who  come  in  aud  otit  of 
oiu'  works  at  their  pleasure  ;  and  it  is  rather  for  them 
to  ascertain  and  tell  him  what  is  escaping.  We  next 
had  the  pleasure  of  listening  to  Mr.  Gossage,  and  I 
can  only  sav  I  thank  him  warmly  for  tlie  kind  way 


in  which  he  received  my  humble  recognition  of  his 
father's  work.  I  have  a  profound  respect  for  the 
good  seed  sown  by  Mr.  Gossage,  some  fruit  of  wliich 
has  been  sliown  to-night.  Mr.  Brock  tells  us  tliat 
he  has  ventured  to  in-ophesy  before  he  knows ;  but  I 
think  lie  does  know  ami  that  the  price  will  probably 
not  be  more  tlian  tlie  ligure  he  has  named,  because 
our  process  is  still  open  to  imjirovement.  I  honestly 
never  felt  that  any  acluiowledgment  was  due  to  us 
for  our  work  on  the  Schaffner  audllclbig  process.  It 
was  a  speculation  on  which  we  spent  10,000/.  We 
should  have  made  many  thousiuids  a  year-  if  it  had 
been  generally  adopted,  and  I  could  never  see  why  the 
alkali  trade  should  contribute  towards  what  we  lost 
by  embarking  in  an  experiment  the  profits  of  which  we 
should  certainly  not  have  asked  tliem  to  slnue.  I  am 
delighted  to  hear  that  Mr.  Allhuseu  will  apply  for  a 
license,  which  of  course  will  be  granted.  Dr.  Hewitt 
has  spoken  in  the  kindest  way  of  our  efforts.  I  am 
only  son-j-  that  Jlr.  Jlond  is  unable  to  be  present. 
With  respect  to  Dr.  Hewitt's  reference  to  the 
process  being  worked  for  "less  than  nothing,"  I  did 
not  say  that.  All  I  said  was  that  the  labour  would 
cost  less  than  nothing,  inasmuch  as  the  labour  of 
woi-king  our  new  process  will  cost  less  than  the 
laboiu-  of  dealing  with  an  equivalent  quantity  of 
pyrites.  lu  my  estimates  I  have  absolutely  dis- 
regarded any  profit  ou  carbonate  of  lime,  the  removal 
of  which  so  far  entails  an  expense.  But  I  think  the 
cement  trade  will  come  in  aud  take  that  carbonate  of 
lime,  and  we  shall  then  have  the  advantage  of  profits 
not  accruing  at  present,  and  this  process  may  after 
all  eventually  be  worked  for  less  than  nothing. 

The  PiiESTDENT  :  It  is  now  my  pleasant  duty  to  ask 
you  to  return  thanks  to  !Mr.  Chance  for  his  admirable 
paper.  I  should  fail  in  my  duty  if  I  diil  not  draw 
from  his  work  ou  the  one  hand  and  the  discussion  on 
the  other  some  inferences  bearing  not  only  on  the 
progress  of  science  at  large,  but  on  the  relations  of 
applied  chemisti-y  at  the  present  time  in  England. 
There  is  at  present  an  agitation  in  this  country  with 
regard  to  what  is  called  technical  education,  and  as 
to  how  fiu'  and  in  what  way  the  Government  should 
encourage  the  institutions  concerned  with  it.  I  was 
recently  asked,  as  President  of  this  Society  (but 
without  time  to  consult  the  feelings  of  the  Council 
as  to  the  coiuse  I  should  adopt),  to  take  part  in  a 
deputation  to  the  Privy  Council  with  regard  to 
Government  grants  in  respect  of  applied  science. 
If  we  try  to  draw  a  moral  from  this  jsaper,  we  shall 
see  that  there  are  some  remarkable  coincidences. 
Taking  the  alkali  trade  alone,  we  see  that  a  revolution 
is  taking  place  at  the  present  time,  or  has  taken  place 
recently,  in  the  ammonia  soda  process,  the  Weldon- 
Pechiney  chlorine  process,  and  in  Mr.  Chance's 
sulphur-recovery  process.  We  have  heard  Mr.  Chance 
confess  that  he  was  not  the  iliscoverer  of  the  chemical 
reaction  involved  in  his  process — that  to  Mr.  Gossage 
the  credit  of  that  discovery  was  due.  Again,  when 
I  lately  brought  before  you  the  results  of  the 
Weldou-Pechiney  chlorine  process,  I  told  you  that 
I  had  failed  to  find  the  simple  decomposition 
of  magnesium  chloride  by  oxygen  mentioned 
in  modern  text-books,  though  Graham  was  well 
acquainted  with  it.  Taking  the  case  of  ammonia 
Boda,  ilid  the  present  successful  manufacturers  of 
that  product  in  England  discover  the  reaction  ? 
No  ;  that  reaction  was  discovered  by  a  poor  chemist 
in  Scotland,  who  derived  uo  benefit  from  it.  We 
have  here.  then,  three  important  discoveries  which 
did  not  bear  fruit  till  long  afterwards.  Considering 
these  results,  I  ask  you  whether  the  ends  of  technical 
science  are  likely  to  be  fulfilled  by  merely  in- 
structing an  individual  in  that  limited  course  of 
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knowledpfo  belonging  to  his  own  mamifactnre — 
wbetlier  nii  iudividmil  hd  instruotod  ■\vouUl  liavo 
been  likely  to  work  out  the  results  of  either  of 
these  three  i)rocesses 'r'  To  luy  mind  it  is  perfectly 
clear  thiit  if  yon  want  to  succeed  you  must  teach 
what  Mr.  Howard  has  called  the  higher  clieraistiy. 
Wo  liavo  been  to  the  trout  witli  tliis  higher 
chemistry  ;  we  have  discovered  these  reactions  ;  but 
have  liad  to  wait  a  long  time  for  their  application. 
That  being  the  case,  is  it  specific  knowledge  or 
larger  general  knowledge  that  is  required  'i  Is  it  not 
really  the  higher  scientific  education,  apart  from  any 
question  of  results,  that  ought  to  be  ilisseminated  H 
It  Bcems  to  me  that  if  we  taught  chemistry  for  ever  in 
a  rigid  and  restricted  way  we  sliould  probably  go  back- 
ward  rather  tlian  forward.  It  is  in  the  wider  general 
cultivation  of  science  and  the  proper  and  intellectual 
method  of  teaching  it  that  we  are  deficient,  and  it  is 
that  wiiich  will  in  future,  I  liope,  be  appreciated  by  the 
country  and  supported  by  tlie  Government.  There  is 
a  remarkable  lesson  to  bo  di-awn  from  this  process  if 
we  analyse  the  small  apparent  diflerence  which  has 
made  it  a  success  where  similar  processes  have  tailed. 
We  find  tlie  same  reagent  used  with  a  little  additional 
pressiu'e.  But  the  problem  was  how  to  get  quit  of  a 
nuisance,  how  to  get  quit  of  an  inert  gas,  useless  as 
far  as  the  reaction  was  concerned,  and  how  to  econo- 
mise the  resulting  product.  If  we  are  not  to  the 
front  in  the  higher  chemistry,  we  are  at  least  to  the 
front  in  that  acumen  which  is  commonly  called  "(»"?, 
and  I  can  congratulate  Mr.  Chance  and  England  that 
witli  regard  to  the  ancient  manufactiu'es  which  have 
been  oiir  staple  industries  we  are  not  behind  in 
applying  the  resources  of  modem  science.  I  admit 
that  we  are  deficient  in  the  novel  application  of  the 
highest  chemistry.  That  deficiency  must  be  met, 
but  it  will  not  be  met  by  restricted  intelligence  to  be 
confined  to  one  department  of  science,  but  by  the 
liigher  cultivation  of  chemical  engineering.  It  is  only 
to  be  met  by  producing  men  who  in  addition  to  a 
tliorough  knowledge  of  these  reactions  will  have  an 
intelligence  wide  enough  to  enable  them  to  operate 
fearlessly  with  the  most  complicated  apparatus  in 
order  to  achieve  their  results.  Mr.  Chance  tells  us  that 
he  spent  10,000?.  in  elaborating  a  process  which  was 
a  faihu-e,  so  far  as  commercial  results  were  con- 
cerned. How  must  we  look  as  a  nation  when 
compared  with  Germany  !  In  the  whole  course  of 
a  life  spent  in  scientific  investigation  this  question 
of  ,t'  .s.  d.  has  always  been  pressed  liefore  me  and 
hampered  me.  How  can  science  be  properly  culti- 
vated if  we  have  not  in  our  midst  the  means  of  at 
least  giving  us  the  material  with  which  to  elaborate 
those  scientific  results  ujion  which  the  future 
applications  of  chemistry  depend  '■!  You  talk  of 
buihling  new  laboratories,  but  I  say  (as  I  have  said 
to  certain  learned  and  reverend  dons  in  a  town 
with  which  I  am  connected)  what  is  the  use  of  that 
unless  you  will  also  give  us  a  thousand  pounds  to 
put  down  the  sink  'i  They  want  to  see  sometliing 
for  their  money  ;  but  I  say  you  will  see  nothing 
for  it  in  our  generation,  Init  posterity  will  inherit 
the  benefits  of  our  work.  I  hope,  therefore,  that  in 
congratulating  Mr .  Chance  on  the  success  which  he 
has  achieved  as  the  result  of  perseverance  and  the 
risking  of  capital,  that  you  will  not  forget  the  claims 
of  pure  science,  which  is  dependent  on  the  same 
resources  for  its  success. 

The  vote  of  thanks  having  been  carried  unani- 
mously, Mr.  Chaxcb  bx-ieHy  responded,  and,  after 
stating  that  he  desu'ed  to  give  a  share  of  the  credit 
to  his  cousin,  Mr.  J.  P.  Chance,  whose  name  ap- 
peared in  the  jiatent,  as  well  as  to  the  other  members 
of  the  firm,   said  there  was  one  remark  made  by 


Mr.  Gossage  which  liP  had  omitted  to  refer  to. 
^Ir.  Gossage  had  intimated  that  if  ever  soda  from 
suljiliidc  of  sodium  should  l)e  manufactured  on  a 
large  scale,  soda  waste  would  cease  to  exist,  and 
then  this  process  would  cease  to  have  a  rcuxua  iVi-hv. 
lu  regard  to  this,  he  would  simply  say  that  the 
question  of  sulphide  of  sodium  was  now  receiving 
Ids  attention,  and  they  might  hear  sometliing  of  it 
on  a  future  occasion.  If  it  did  come  to  the  front, 
tlio  greater  part  of  tlie  plant  lielonging  to  this  new 
sulphur-recovery  process  would  still  be  reiiuircd, 
and  therefore  no  one  need  be  deterred  by  Mr.  Gos- 
siige's  final  reference  to  the  unknown  future  from 
taking  advantage  of  tlie  opportunity  of  going  in  for 
Sicilian  brimstone  and  pure  sulplmric  aci<l  in  com- 
petition with  other  sources  of  supply. 


a93Qd^P^^'= 


Meeting  held  Monday,  Fehruary  20rt,  1888. 


5IH.    THOS.    TYRER    IN    THE    CHAIR. 


ON  A  NEW  SERIES  OF  COTTON  COLOURING- 
MATTERS. 

BY   ARTIILR   G.  GKEEX,  P.C.S.,  F.I.C. 

Up  to  within  three  or  foiu-  years  of  the  present  date, 
in  spite  of  the  great  number  of  colouring-matters 
known,  only  a  few  were  capable  of  dyeing  cotton 
with  any  degree  of  fastness. 

The  cotton  dyestnfts  now  known  may  be  classified 
as  follows  :  — 

(1.)  Hytlroxy  compounds  capable  of  forming  stable 
coloured  lakes  with  metallic  oxides. 

(2.)  Insoluble  colours  formed  in  the  fibre. 

(3. )  Strongly  basic  nitrogenous  colouriug-matters. 

(4. )  Non-nitrogenous  natural  dyestufis. 

(.5.)  Azo  cotton  coloiu's. 

Group  I. 

Alizarin  is  typical  of  the  first  group,  and  is  the 
most  important  of  them.  This  body,  though  not  a 
dyestuft'  in  itself,  is  capable  of  combining  with  the 
hydi-ated  oxides  of  such  metals  as  iron,  aluminium, 
clu'omium,  &c.  to  produce  coloiu-ed  insoluble  lakes 
which,  when  the  oxide  has  been  previously  fixed 
upon  the  fibre,  remain  firmly  adherent  thereto.  In 
spite  of  the  great  fastness  of  this  colour,  the  cotton 
cannot  really  be  considered  as  "  dyed  "  in  the  proper 
sense  of  the  term,  for  the  alizaiin  does  not  penetrate 
the  substance  of  the  fibre,  but  merely  forms  an 
insoluble  pigment  upon  its  siu'face.  In  a  recent 
paper  in  the  Berichte  of  the  German  Chemical  Society 
(Ber.  20,  31461,  St.  v.  Kostanecki  has  shown  that  all 
the  ai'tificial  coloiu'ing-matters  which  combine  witli 
oxide-mordants,  like  alizarin,  are  ortlio  compounds. 
Thus  alizarin,  anthrapiu'purin,  antlu-agallol,  galleiu, 
coenilin,  galloflavin,  styi-ogallol,  nitropj-rogallol,  and 
nitropyrocatechin,  which  all  combine  with  mor- 
dants, contain  a  pair  of  OH  groups  in  the  ortlio 
position  to  each  other  ;  in  a  similar  manner  a-nitroso- 
/S-naphthol,  /3 -nitroso- o -uaphthol,  uitro80-/S  .orciu, 
mono-  and  di-nitroso-resorcin,  which  also  have  this 
property,  contain  the  hyiboxyl  (OH)  group  in  the 
rirtJio  position  to  the  nitroso  (NO)  gi-oup.  On  the 
other  hand  the  compounds  isomeric  with  the  above, 
liaving  the  OH  gi-oup  in  some  position,  other  than 
ortho  to  the  NO  or  second  OH  group,  exhibit  for 
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mordants  no  affinity  whatever.  Probably  the  nior- 
ilaut  dyeiuR  natunil  colouring- matters  also  derive 
this  property  from  boiug  ortho  compoimds. 

Group  n. 

The  colours  of  this  class  are  produced  by  padding 
the  cotton  with  a  soluble  compound  wliich,  when 
brought  in  contact  with  another  soluble  compound, 
or  wlien  exposied  to  atmospheric  oxidation,  will 
precipitate  upou  the  lihro  an  insoluble  colouring- 
matter.  Tlio  adherence  to  the  fibre  of  the  coloiu- 
produced  appears  to  depend  merely  upon  its  in- 
solubility, and  not  to  any  uatiu-al  attraction  fur  the 
cotton. 

In  tliis  group  may  be  included  most  of  the  old 
mineral  coloiu's,  such  as  clu-orae-yellow,  Pni.ssiau 
blue,  Ac,  also  aniline  black,  indigo,  and  the  in- 
soluble azo-colours  produced  upon  the  fibre  by  the 
methods  of  Read  Hollidav,  and  A.  Spiegel  (Ber. 
18,  1179). 

CxKorr  m. 

To  tliis  group  of  cotton  colours  belong  the  strongly 
basic  compounds — methylene  blue  and  saffranine — 
which  both  have  a  decided  substantive  affinity  for  i 
the  cellulose  fibre.  The  natm'al  affinity  of  the  less 
l)!isic  colours  (c.f?.,  rosaniline.  methylviolet,  malachite-  ^ 
green,  A-c.l  is  far  less,  though  they  can  readily  be 
applied  by  the  aid  of  a  tannin  mordant.  The  coloMS 
produced  in  this  way,  however,  are  never  very  fast, 
as  the  attraction  of  the  cotton  for  the  basic  coloiu- 
appears  to  be  overbalanced  by  the  presence  of  alkalis 
or  soap. 

gboup  rv. 

This  gi'oup  includes  certain  natiu-al  colouring- 
mattei-s  such  as  bixin  (from  auuattoi,  carthamin 
(from  safflowerl,  curcumin  (from  tm-meric).  They 
consist  of  carbon,  hydrogen,  and  oxygen  only,  and 
dye  cotton  readily  without  a  mordant.  The  coloiu's,  , 
however,  are  very  fugitive  to  bght. 

Gkoup  V. 

In  addition  to  the  four  preceding  groups,  wluch 
until  recently  were  the  only  ones  known,  a  fifth 
group  of  cotton  colours  has  been  introduced  into  the 
market  since  1885.  The  latter,  which  dye  cotton 
without  a  mordant  from  a  neutral  or  alkaline  bath, 
ai'e  all  soluble  azo  compounds  containing  a  sulpho 
(SO:,H)  or  cai-boxy  (CO.H)  gionp. 

All  those  which  have  at  present  been  described  are 
derived  from  a  few  iliamido  bases. 

Such  bases  are  : — 

(a.)    Di-)<-amidodiphenyl — 

C,,H.(NH;i.C6H4|XH,'I 
ibenzidinei  or  di-/)-amido-ditolvl  (tolidine) 
C;H,i(XH,,).C;H,,(NH.:),  which  give  rise  to 
Congo-red,  benzopurpuriue,  chrysamine,  iSrc. 
0>.)  Di-n-amidostilbene — 

C,H.iXH...i.C:H,.C,.H.iNH.:) 
which  gives  rise  to  Hessian-purple,  Hessian- 
yellow,  chrysophenine.  Sec. 
(c.)  Diamidonaphthalene  Ci,iH,,(NlI')..  (Germ.  jiat. 

39,9551. 
(il.)  Di-p-amidobenzene  C6H4(NH,:);. 
(«.)    Di-i)-amidoazobenzene — 

C  AlNH:) .  N: .  CoH,(NHj). 

Upon  what  the  affinity  of  these  colours  for  cellulose 

depends  still  remains  (piite  undetermined.     At  first 

it   was  supposed  to  be  a  function  of  the  diphenyl 

group  (K.   MOhlau,   Ber.   19,   2014),  until  this  was 


disproved  by  the  discovery  of  the  cotton  coloiu-s 

from  (6.),  (c),  id.),  and  (e.).     More  recently   it  has 

been  attributed  to  the  fact  that  all  these  bodies  are 

ili-para  compounds,  but  against  this  it  may  be  urged 

that    the     very    similarly    constituted    tU-j)-amido- 

benzophenone  '  C.fl  ,(NH.i . CO . C,.H,(NH.)   and  di-p- 

amidoihphenylmethjine     C,  .H.iNH:) .  CH,. .  C.H^NH.j) 

give  .-izo-compounds  which  have  scarcely  any  affinity 

for  cotton,  whilst  on  the  other  hand  the  azo-cohnu-s 

from  ih-i/io(ii-amido.ilipheuyl  have  a  decided  affinity, 

though    less    than   the   isomeric  jiaiv    compounds 

(Ph.  Bnumer  and  O.  N.  Witt,  Ber.  20,  1029).     It  is 

not  even  necessary  that  an  azo  cotton  colour  should 

contain  two  N;  groups,  for  I  liave  obtained  direct 

cotton  coloiu's.  with  a  very  marked  affinity  for  cotton, 

containing  only  one  azo  grouji.     It  is  to  be  remarked 

that  although   all   the   coloui-s  of    this    group    ai-e 

sul phonic  or  carboxyhc  acids,  they  nevertheless  dye 

cotton  (or  other  fibre)  from  a  neutral  or  alkaline 

bath,  but  not  from  an  acid  bath. 

Group  "NT:. 

Until  the  beginning  of  last  year  all  the  colouring- 
matters  known,  which  had  a  ihrect  affinity  for  the 
cellulose  fibre,  were  comprised  in  the  last  three 
gi-oups. 
\  In  February  last  I  discovered  an  entirely  new 
class  of  cotton  coloiu-s.  The  only  representative  of 
this  at  present  introduced  into  the  mai-ket  is  the 
yellow  coloiuing-matter  called  " /Ki'/iiu/i'iie."  This 
body  diflers  from  the  other  lUrect  cotton  colours  iu 
being  an  amido-sulphouic  acid. 

The  commercial  product  forms  a  yellow  powder, 
which  is  very  soluble  in  hot  water.  It  dis.solves  in 
strong  H;SO,  with  a  yellow  colour  and  blnish 
fluorescence ;  on  ililution  with  water  an  orange 
precijoitate  of  the  primuUne  acid  is  produced.  The 
very  ililute  aqueous  soluticm  of  "  pi!  niuliut"  haa  a 
l)lue  fluorescence.  Like  the  last-mentioned  group  of 
colours  it  dyes  unmordauted  cotton  directly  from  a 
neutral  or  alkaline  bath.  The  colour  produced  is  a 
primrose  yellow  (hence  its  name  from  j>ji/ii ula,  the 
primrose).  The  affinity  of  the  colom-  for  the  fibre  is 
increased  by  the  adiUtiou  to  the  bath  of  some  salt 
stich  as  sodium  sidphate,  sodium  nitrate,  sodium 
carbonate,  or  common  salt,  preferably  the  latter  ;  in 
this  way  any  depth  of  shade  can  reailily  be  obtained. 
The  yellow  is  tolerably  fast  to  sconiing,  is  entirely 
unaflected  by  alkalis,  but  by  acitls  it  is  tiUTied  to 
a  golden  yellow.  Reducing  agents  have  no  eflect 
upon  it,  but  it  is  attacked  by  oxidising  ageuts.  such 
as  chromic  acid  and  bleaching  powder.  The  former 
changes  the  shade  to  an  olive,  whilst  an  alkaline 
solution  of  bleaching  powder  or  of  soiUuni  hypochlo- 
rite convert?  it,  on  boiling,  into  an  orange  yellow, 
which  is  veiy  fast  to  all  agents. 

Ingrain  Colours!. — By  diazotisation  of  " jyrimiilhic" 
and  combination  with  phenols  and  amines,  azo- 
coloiu's  are  produced.  These  reactions,  as  I  have 
iliscovered,  can  be  very  readily  performed  up  the 
fibre,  the  colours  so  produced  being  named  "ingrain 
colours"  on  that  account.  In  tliis  way  a  great 
variety  of  shades  can  be  obtained,  wliich  are 
characterised  by  their  extraordinarj-  fastness  to 
scouring,  milling,  acids,  &c.  Their  fastness  in  this 
respect  is  far  greater  than  that  of  the  benzidine 
colours,  and  is  only  eipialled  by  alizarin  and  its 
congeners. 

As  the  ingrain  colom-s  are  all  easily  soluble  com- 
pounds when  prepared  without  the  fibre,  their  fast- 
ness, when  prepared  within  the  fibre,  must  depend 
'  upon  some  veiy  intimate  combination  with  it,  and 
i  not  insolubility,  as  is  the  case  with  the  azo-coloui-s 
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Ingrain-Yellow. 


Ingrain-Purple. 


Ingrain-Orange. 


Ingrain-Red. 


Primuline  (the  base  colour). 


Ingrain-Maroon. 


Ingrain-Brown  No.  1. 


Ingrain-Brown  No.  1  (redeveloped). 


Ingrain-Brown  No.  2. 
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formed  upon  the  libre  by  Read  HoUidny's  process, 
lu  the  latter  process  the  first  bath  merely  impreg- 
uates  the  tibro  with  a  compomul  which  does  not 
combiuc  with  it  aud  could  be  washed  out,  wliereas 
ill  my  process  the  cotton  is  firmly  (h/'^tl  with  the 
"primulhic,"  and  may  be  thoroughly  washed  before 
being  developed.  1'lie  jjhenols  and  amines  emi^loyed 
as  developers  are  sold  in  solution.  The  method  of 
procedure  for  dyeing  an  ingrain  colom-  is  as  follows :  — 
The  cotton  is  dyed  with  "  2n-iintdhio"iTOva  a  strong 
boiling  bath  containing  common  salt ;  this  bath  is 
made  with  about  5  per  cent,  of  "  vrimuUne,"  and  is 
kept  up  by  the  addition  of  2—3  per  cent,  more 
colour  for  every  fresh  lot  of  cotton  dyed.  After 
lia\-iug  been  dyed  with  the  " in'ininli i(C,"  the  cotton 
is  thoroughly  washed  in  cold  water  to  remove  surface 
colom-  (which  would  cause  bleeilingi,  and  is  then 
passed  through  a  bath  of  sodium  nitrite  con- 
taining about  =V  lb.  of  NaNO,.  to  10—20  gallons  of 
cold  water,  aud  made  slightly  acid  with  HcSO,.  The 
formatidu  of  the  cUazo-compouud  is  complete  in  less 
than  a  minute,  the  coloiu'  changing  to  an  orange. 
After  washing  in  cold  water  the  cotton  is  readj-  to  be 
developed  to  the  required  colour  ;  this  development 
should  be  proceeded  with  without  unnecessary  delay, 
for  like  all  diazo-eompouuils  the  tliazotised  "  jri'tmii- 
llne"  is  unstable  and  begins  to  decompose  in  the 
course  of  an  lioiu-  or  two,  or  even  quicker  when 
exposed  to  a  strong  light.  If,  for  instance,  it  is 
re<iuired  to  produce  the  "  ingraiii-recl,"  the  diazotised 
cotton  after  being  washed  is  passed  at  once  into  a 
bath  containing  to  every  20—40  gallons  about  one 
gallon  of  the  red  developer.  The  red  coloiu-  appears 
at  once  and  the  develoiiment  is  quite  complete  in 
two  or  three  minutes  (except  in  the  ease  of  very 
close  imjjervious  materials).  Tlie  red  developing 
bath  may  be  cold,  warm,  or  even  boiling,  the  result 
in  either  case  appears  to  be  almost  exactly  the  same  ; 
soap  or  alkaUs  may  also  be  added  if  desired.  Very 
iiupeiTious  materials  are  best  developed  hot  or 
boiling. 

The  Iiiijniin-llcd  compares  most  favourably  with 
alizarin  in  fastness  to  milling,  scoiu-ing,  hot-pressing, 
acids,  alkalis,  aud  other  tests.  Unlike  the  reds  of  the 
beiiziiliue  series  it  is  entirely  uuafiected  by  acids, 
even  when  very  strong.  It  also  resists  very  severe 
soaping  aud  milling.  If  insufficiently  developed  it 
is  not  so  fast  to  light,  and  hence  it  is  of  gi'cat  im- 
portance that  the  developing  baths  should  not  be 
too  weak.  It  can  be  produced  at  a  far  lower  cost 
than  alizarin. 

All  the  other  ingrain  coloiu's  are  produced  by 
exactly  the  same  process  as  has  been  described  for 
the  red,  except  that  in  the  last  oporatiou  the  coiTe- 
spouding  "developers"  are  employed.  The  depth 
of  shade  obtained  ■\rill  of  coiu-se  depend  entirely  upon 
the  depth  of  the  original  ■'^jn'mw/iH/'."  The  nitrite 
bath  can  be  used  repeatedly  as  long  as  it  smells 
distinctly  of  nitrous  acid  and  tastes  distinctly  soiu' ; 
when  this  is  no  longer  the  case  more  sodium  nitrite 
or  sulphiuic  acid  must  be  added.  This  bath  should 
be  quite  cold.  The  developing  baths  cau  also  be 
used  continuoiisly  if  fresh  developer  is  added  as  it 
becomes  exhausted.  If  the  diazotisatiou  or  the 
development  is  not  complete  from  the  baths  being 
too  weak  or  other  cause,  the  coloiu's  produced  will 
be  vei-y  fugitive  to  light.  As  is  often  the  case  with 
azo-compounds,  small  traces  of  copper  salts  have  a 
very  duUiug  effect  npon  the  ingrain  colours,  and 
hence  it  is  advisable  to  avoid  the  use  of  copper 
vessels  as  much  as  possible.  The  red  and  orange 
are  especially  sensitive  in  this  respect,  being  con- 
verted into  Ijrowns  by  boiling  for  some  time  in  a 
weak  solution  of  copper  sulphate. 


The  Inffraiti'Maroon  produced  with  the  "  maroon 
developer  "  gives  bluer  shades  of  red,  and  from  light 
shades  of  "  pri niidi no  "  produces  very  good  pinks. 
As  the  reaction  is  much  slower  than  with  the  other 
ilevelopers,  it  is  uecessaiy  to  use  the  developing  bath 
much  stronger. 

The  Imjraln-Brotoii  Xo.  1  is  a  terru-cotta  shade, 
the  Ingrain-Brown  No.  2  a  chocolate  brown.  Both 
are  very  fast  to  acids,  alkalis,  scouring,  &c. 

The  Ingrain-Ydlow  is  an  orange-yellow  shade, 
which  may  be  used  advantageously  to  replace  chrome 
yeUow.  It  has  the  advantage  over  the  other  ingrain 
coloiu's  in  being  quite  fast  to  light. 

The  Ingrain-Orange  is  a  reddish  orange,  which  may 
be  used  to  replace  the  redder  shades  of  chrome 
orange. 

The  Iiigraiii-rur^ih:  gives  reddish  indigo  shades. 
Unfortunately,  however,  although  it  is  not  washed 
out  by  soap  or  alkiilis,  they  nevertheless  change  its 
c(jlour  to  a  brown.  Acids  (even  weak  acids,  such  aa 
t;u-taric  acid)  bring  back  the  shade  to  the  original 
purple. 

As  the  brown  and  purple  developers  are  solutions 
of  amines,  the  ingrain-browns  and  ingrain-purple 
which  they  produce  are  amidoazo  compounds.  The 
latter,  like  amidoazobenzene,  are  capable  of  re- 
diazotisation,  and  when  combined  with  amines  and 
phenols,  give  a  variety  of  dark  shades.  The  foUow- 
iug  ingrain  coloiu's  belong  to  this  class  :  — 

Ingrain-Brown  Xu.  3  is  a  fine  nut  brown,  produced 
by  re-diazotising  the  ingrain-brown  Xo.  1  in  a  strongly 
acid  nitrite  bath,  and  then  re-developing  with  the 
brown  developer  No.  1. 

Ingrain-Brovjn  Xo.  4  is  a  deep  brown  produced  by 
re-diazotising  the  ingrain-brown  No.  2  and  re-develop- 
ing in  brown  developer  No.  2. 

An  enoi-mous  vaiiety  of  other  shades  of  brown  can 
be  obtaiued  by  re-developing  the  No.  1  and  No.  2 
ingrain-browns  in  the  yellow-orange,  red,  maroon, 
and  piu-ple  developera. 

Itigrain-Blwls  are  obtained  by  re-diazotising  the 
j  ingi-ain-purple  with  a  strongly  acid  nitrite  bath,  aud 
,  re-developing  in  the  red  or  piu-ple  developers.     The 
!  fullest  black  is  obtained  with  the  purple  developer  ; 
it  is  quite  unaffected  by  acids,   slightly  by  alkalis. 
By  combination    of    the   diazotised    ingraiu-pui-ple 
with    the    yellow,  orange,  maroon,  and    brown  de- 
velopers a  variety  of  dark  shades  can  be  obtained. 

Iiilirmediutc  Slif.ulcs. — The  yellow,  orange,  red,  and 
maroon  developers  are  all  alkaline  solntious  of 
various  phenols.  In  order  to  develop)  i)roperly,  the 
developing  baths  must  remain  alkaline. 

On  the  other  hand  the  purjDle  and  brown  developera, 
being  salts  of  amido-compoiiuds,  are  acid  and  develop 
in  acid  solution.  Hence  a  developer  of  one  class 
cannot  be  mixed  with  a  developer  of  the  other. 

Moreover,  the  developers  of  the  same  class  can 
only  be  mixed  to  a  limited  extent,  because  their  rate 
of  development  varies  vei-y  considerably.  If,  for 
instance,  a  mixture  of  the  yellow  and  orange 
developers  in  any  pi'oportion  is  used,  the  result  is  the 
same  as  if  the  orange  ivlone  had  been  employed.  <  'u 
the  other  hand,  the  I'ates  of  development  of  the  red 
and  orange  being  nearly  eqiwl,  they  cau  be  mixed  to 
produce  intermediate  shades. 

Mordanting  Power  of  "  Priintdinc"  and  Ingrain 
Colours. — Both  the  " primulinc"  itself  and  all  the 
ingrain  colours  act  as  powerful  mordants  for  all  basic 
mil  line  colours.    la  this  way  it  is  possible  to  modify 
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the  shncle  of  the  iufrmin  colour  or  to  produce  n  whole 
series  of  other  shinies.  Of  coiii"so  tlie  topped  colours 
obtiiiuetl  iu  this  way  ciiuuot  cUiiui  nuy  vei\v  rennu-kablc 
fiistuess,  though  those  proilueed  with  lucthjleue  blue 
are  fairly  fast  The  iugraiu  colour  takes  uji  the  basic 
(lyestufts  very  reaihly,  iu  some  cases  exhaustiug  the 
bath.  AVheu  cottou  has  beeu  dyed  with  an  iugraiu 
colour  it  will  ouly  take  up  more  " 2iri)nuline"  with 
gi'eat  difficulty. 

Application  of  "  PrhnuHne  "  and  Ingrain  Colours  to 
Wool,  Silh-,  Linen,  Av. — The  method  of  application 
of  the  " primuline"  colours  to  wool,  silk,  jute,  liuen, 
straw,  &c.  is  quite  the  same  as  for  cottou. 

Upon  lineu,  which  is  very  lUffioidt  to  dye  satisfac- 
torily with  ortlinary  aniline  coloiu-s,  very  good  results 
are  obtained. 

Wool  and  silk  can  be  dyed  with  "primnlinc,"  either 
in  a  neutral  alkaline,  or  acid  bath,  but  preferably  iu 
a  bath  made  shghtly  acid  with  acetic  acid.  If  dyed 
from  a  neutral  or  alkahne  bath,  salt  must  be  added. 
The  development  takes  place  in  exactly  the  same 
way  as  for  cottou,  but  is  rather  slower.  The  maroon 
developer  cannot  be  used  for  wool,  as  it  is  too  slow 
in  developing. 

''Friimdiiie  "  works  yevj  well  upon  wool  iu  combina- 
tion with  other  coloiu-s  for  the  production  of  fast 
shades  ;  thus  with  indigo-extract  it  can  be  used  as  a 
substitute  for  fustic  to  produce  dark  gi-eens  fast  to 
milling.  The  ingrain  coloiu's  upon  wool  and  silk 
are  extremely  fast  to  milling,  scouring,  light,  acids, 
alkalis,  &c. 

Application  to  Mixed  Goods. — For  the  dyeing  of 
mixed  goods  "primuline"  and  the  ingrain  colours 
ought  to  possess  especial  advantages,  as  they  afford  a 
mejins  of  producing  fast  shades  upon  both  fibres 
together  without  the  necessity  of  mordanting.  Upon 
mixtures  of  cotton  and  wool,  or  cottou  and  silk, 
very  even  results  can  be  produced  by  dyeing  the 
"  priinidinc  "  from  an  alkahne  bath  with  the  addition 
of  salt. 

The  affinity  of  the  colour  for  the  two  fiVn-cs  can  be 
controlled  by  regulating  the  alkalinity  and  tempei-a- 
tm-e  of  the  bath  ;  the  adtlition  of  soda  or  a  reduction 
in  temperature  tend  to  diminish  the  affinity  of  the 
"  primidine"  forthe  wool,  whilst  a  slight  adthtiou  of 
acid  or  raising  the  tempei-atiuc  hs\s  the  coutnuy 
eflfcct. 

Priniimj. — Although  it  has  not  yet  been  tried  upon 
any  scale,  the  principle  should  be  readily  applicable 
to  caUco-printing. 

For  instance,  the  cloth  might  be  dyed  with 
"pn'm!/?!'iio,"  diazotised,  and  then  printed  with  the 
developei-s.  Or  the  " primuline  "  suitably  thickened 
might  be  printed  on,  steamed,  and  theii  diaaotised 
and  developed.  Many  other  methods  might  also  be 
employed. 

Other  lieaelions  of  "  Primuline"  upon  tlie  Fibre. — 
It  has  already  been  mentioned  ihai'-prirtuilinc"  is 
converted  into  an  orange-yellow  by  boihng  with 
alkaline  hypochlorites ;  the  shade  so  produced  is 
vci-y  similai-  to  ingiiiin-yellow  and  is  extremely  fast. 

The  whole  of  the  dia/.o-reactions  can  be  performed 
upon  the  fibre  with  diazotised  "  jirniiK^'iic."  If,  for 
instance,  after  passing  from  the  nitrite  bath,  the 
cotton  is  immersed  for  a  minute  or  two  in  a  cold 
weak  solution  of  stannous  chloride  and  hycb-ochlorio 
acid,  the  coloiu-  becomes  much  paler,  the  corre- 
sponding hydrazine  being  formed.  A  whole  series  of 
yellows  can  now  be  produced  by  immersing  the 


cotton,  after  wasliing,  in  solutions  of  various  alde- 
hydes and  ketones  (such  as  benzaldehyde.  acetone, 
glucose,  .Vc).  All  the  hyilrazides  of  tliis  kind  whicli 
I  have  at  iirescnt  prejiared  are  very  fugitive  to 
light,  so  that  tlicy  are  only  of  theoretical  interest. 

If  the  diazotised  "primHline"  is  boiled  with  a 
solution  of  sotUum  sulphite,  it  is  converted  into  a 
very  light  yellow  wliich  is  no  longer  capable  of 
development  ;  this  product  is  probably  a  sulphonic 
acid  prodiu'ed  by  replacement  of  the  NH:  group  of 
" primiiliiic"  by  HSO3. 

The  diazotised  "  primuline  "  may  be  boiled  for  some 
time  with  acid  water  without  much  decomposition, 
but  is  very  ipiickly  decomposed  by  a  hot  alkaline 
solution. 

The  diazo-compouud  is  also  very  quickly  destroyed 
liy  the  combined  action  of  sunlight  and  air  ;  if  kept 
in  the  dark,  however,  very  little  decomposition  takes 
place  \\'ithiu  24  hours. 

Eediictlon  of  laijmin  Colours  to  "  Primuline." — All 
the  ingi-aiu  colours  can  be  reailily  reduced  back  to 
the  original  ''  jirlmid!,ie  "  by  boihng  the  material  for 
a  few  minutes  with  a  sohition  of  sodium  hydrosulphito 
lNa;SO..).  This  takes  place  without  loss  of  coloiu-,  for 
on  redevelopment  the  shade  obtained  is  as  deep  as 
the  original. 
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DK.  J.  ClMrBiLL  BHOWX   ritKSIDING. 


A  NEW  COMMERCIAL  ArPLICATION  OF 
OXYGEN. 

1!Y  TUGS.   FLETCIIEB. 

The  Avant  of  some  simple  method  of  obtaining  n 
powerful  soiu-ce  of  heat  imder  perfect  control  is  an 
experience,  and  often  an  impleasaut  one,  which  all 
who  have  charge  of  machinery  and  chemical  plant 
must  have  felt  more  or  less  frequently.  Up  to  the 
present  time  the  only  practical  methoils  have  been 
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either  the  use  of  a  basket  of  live  coke  or  a  blowpipe 
coimecteil  to  the  nearest  gas  supply.  Neither  of 
these  metliods  is  satisfactory  in  many  cases,  uuil  to 
overcome  tlic  ilifliciilty,  I  have  ile\-ised  some  special 
forms  of  V)lottpii)es  which  can  be  used  with  the 
oriliuiu'3-  coal  gas  supply  nud  compressed  oxygen 
made  by  the  Brin  process.  These  blowpipes  ai-e 
essentially  difl'ereut  from  the  usual  form,  and  also 
from  the  well-known  mixing  jet,  the  latter  re(iULring 
both  gas  and  oxygen  to  be  equally  compressed, 
which  at  once  excludes  it  as  an  emergency  an-ange- 
ment  for  repaii-s  and  accidents.  It  is  pretty  well 
known  that  air  gas  produced  from  gasoline  vaj)oiu-, 
when  used  with  an  air  blast  in  a  blowpipe,  is  pecu- 
liiU'ly  liable  to  be  extinguished  ;  the  speed  of  com- 
bustion is  sufficiently  slow  to  enable  the  flame  to  bo 
blown  out,  or  away  from  the  unbiUTit  vapour,  with 
the  greatest  ease,  probably  owing  to  the  fact  that  the 
gasoline  is  not  ditliised  through  the  air  as  a  true  gas, 
but  as  a  vapour,  which  requires  further  heating  and 
considerable  expansion  before  it  will  burn.  On  this 
point  I  have  a  rather  pretty  experuuent  here,  showing 
you  the  particles  of  vapour  in  the  so-called  air 
gas,  biu-uiug  separately,  the  flames  of  the  sepiu-ate 
suspended  beads  of  gasoline  vapour  being  distinctly 
visible  as  independent  centres  of  combustion.  ^\Tien 
we  apply  an  oxygen  blast  to  gasoline  vapoiu-  this 
biittleness  or  want  of  persistence  disappears,  but 
owing  to  the  air  mixed  with  the  vapour,  the  tempera- 
tiu'o  obtainable  is  f iir  lower  than  that  from  permanent 
combustible  gases,  and  up  to  the  present  time  high 
temperatiu-es  have  not  been  obtained  with  blowpipes 
using  the  light  petroleums  owing  to  the  necessary 
mixture  of  air  to  obtain  the  vapour.  We  must  not 
foi'get,  when  gasobne  or  benzoliue  vapoiu:  is  used,  that 
it  has  one  special  point  in  its  favoiu-  for  some  classes 
of  work  in  the  fact  that  the  products  of  combustion 
ai'o  quite  free  from  sulphiu',  which  in  many  ways  is 
a  great  soiu'ce  of  trouble  in  lalwratoi'y  work.  The 
use  of  a  petroleum  or  spirit  spray,  if  it  were  practi- 
cable, would  overcome  the  difliculty  of  the  admixtm-e 
of  air  ;  but  the  spray  formed  by  an  oxygen  blast  is 
of  a  most  unpleasiintly  uncertain  and  explosive 
nature,  so  much  so  that  after  my  own  experience  I 
can  only  give  a  strong  caution  as  to  the  excessive 
ciire  requiix'd  to  prevent  disastrous  accidents.  A 
spray  burner  may  st;u't  and  work  satisfactorily,  and 
then  suddenly,  without  any  apparent  cause,  the  whole 
apparatus  may  be  shattered  into  fragments.  When 
we  biu'u  a  permanent  gas,  such  as  hyilrogeu  or  coal 
gas,  in  a  blowpipe  ^\itli  an  air  blast,  the  flame  will 
bear  a  heavy  air  pressure  on  the  jet,  giving  a  corre- 
spondingly liigli  temperatiue  flame.  If  we  take  the 
same  permanent  gas,  and  use  it  with  a  jet  of  oxygen 
instead  of  lui-,  the  peraistence  and  "  toughness  "  of 
the  flame  is  again  greatly  increased,  the  speed  of 
traverse  of  flame  backwards  is  so  great  that  the 
amount  of  combustion  which  may  be  going  on  in  a 
given  space  is  almost  xmlimited,  and  enormously 
high  temperatures  can,  therefore,  be  obtiuned  with 
the  greatest  ease,  the  absence  of  nitrogen  in  the 
flame,  of  course,  greatly  assisting  the  result  by 
rediicing  the  loss  of  heat,  and  we  gain  also  by  the 
area  of  flame  containing  a  given  number  of  available 
units  of  heat. 

In  the  construction  of  powerful  blowpipes  for 
compressed  oxygen,  and  coal  gas  at  ordinai-y  pres- 
siues,  the  form  of  the  jet  is  a  very  important  matter. 
The  centre  jet,  instead  of  being  formed  with  a  single 
hole  (except  in  the  very  smallest  sizesi,  should  be 
flat  on  the  end,  and  drilled  with  a  circle  of  very  fine 
holes,  each  large  enough  to  pass  from  three  to  foiu' 
cubic  feet  of  oxygen  per  hoiu-  at  a  heavy  pressiu'e. 
The  gas  outlet  which  surrounds  this  jet  shoidd  be  an 


annular  space  about  i  in.  wide  surrounding  the  jet, 
ami  should  project  ;  in.  beyond  the  tip  of  the  jet, 
this  projection  being  the  same  in  all  sizes  and  powers. 
Such  an  amiugement  is  useless  for  a  gas  and  air 
blowpipe,  as  it  extinguishes  itself  instantly,  and 
some  amount  of  experimenting  has  been  necessary 
to  an-ive  at  the  details  now  given.  I  have  here  three 
sizes  of  these  blowpipes,  requiring  respectively  about 
7,  M,  and  4U  cubic  feet  of  oxygen  per  hoiu- ;  and  with 
a  small  bottle  of  compressed  oxygen,  which  can 
readily  be  carried  under  the  arm,  I  will  now  give 
you  some  idea  of  their  power.  The  ijuantity  of 
oxygen  reciuired  for  each  has  not  been  measiued  by 
myself,  but  has  been  estimated  from  a  bottle  suj^plied 
by  tlie  Brin  Oxygen  Company,  which  I  was  informed 
contained  20  cubic  feet,  and  which  supplied  the 
largest  blowpipe  at  full  power  for  half  an  hour 
continuously.  The  smallest  of  these  blowpipes  wQl 
fuse  the  end  of  a  3-10  \\Tought-irou  rod  ;  the  next 
size  will  do  the  same  with  a  J -inch  wrought-iron  rod, 
or  will  braze  copper  i)ipes  i  iu-  thick  about  as 
quickly  as  a  tinman  can  soft  solder  light  sheet  tinned 
iron.  The  largest  will  fuse  a  hole  through  a  f-iu. 
wrought-iron  steam  pipe,  and  will  braze,  and  probaljly 
also  weld,  hea^"y  flanges  and  couplings  on  work  of 
the  same  size.  L;u'ger  IdoTNqiipes  can  be  easily  made 
on  the  same  lines,  and  it  is  now  both  possible  and 
easv  to  braze  and  make  repairs  in  parts  of  complicated 
machines  without  removal,  in  any  place  into  which  a 
man's  hand  can  lie  got.  The  heat  is  so  short  and  so 
quickly  obtained  that,  \vith  the  assistance  of  wet 
cloths,  polished  work  or  wood  lagging  can  be  pre- 
sei-ved  without  injury  or  mark,  within  two  or  three 
inches  from  a  place  where  a  heavy  brazing  repair  has 
been  done.  Breakdowns  in  copper  pipes  or  vessels 
can  be  made  good  and  work  restarted  in  a  few  minutes 
which  under  ordinary  conditions  would  necessitate  a 
stoppage  for  days.  L'sing  tlie  same  blowpipe  and 
bottle  of  oxygen,  I  will  show  you,  with  a  block  of 
lime,  an  emergency  light  which  will  often  be  found 
useful ;  amongst  other  things  it  will  enable  you  to 
get  by  photography  a  permanent  record  of  any 
accident  or  unusuiU  state  of  things  in  places  where  no 
natural  light  can  be  obtained,  and  where  magnesium 
would  fail  owiug  to  the  dense  fumes  evolved.  This 
light  is,  of  com-se,  anything  but  silent ;  but,  as  we 
are  now  considering  only  works  emergencies,  the 
noise  is  not  of  any  great  consequence. 

Turning  now  to  the  laboratory,  as  most  of  you  will 
know,  I  have  identified  myself  for  many  years  ^vith 
apparatus  for  the  production  of  high  temperatmes  for 
experimental  puri)oses,  and  the  cheap  production  of 
oxygen  has  advanced  oiu"  powers  in  this  direction  very 
considerably.  When  any  new  application  of  a  power 
is  discovered,  my  own  instinctive  feeling  turns  at 
once  to  its  application  in  the  chemical  laboratoi-y, 
that  source  from  whence  a  very  large  proportion  of 
our  commercial  knowledge  and  power  has  origiuidly 
sprung. 

It  is  not  only  necessary  that  a  new  power  shall 
be  known  in  the  laboratory  ;  the  most  important 
point  from  a  practical  i^oiut  of  view  is  that  it  shall  be 
easily  and  quickly  applied  to  usefiil  research  by 
those  whose  time  is  limited,  and  the  elements  of 
time  and  personal  trouble  must  be  eliminated  as 
much  as  possible. 

My  first  attempts  to  utilise  compressed  oxygen  for 
laboratory  gas  fiuiiaces  proved  total  fiuhu-es,  owing 
to  the  intensely  local  heat  evolved,  which  entailed 
cutting  and  destruction  of  any  and  every  crucible, 
an  experience  which  yoiu-  Secretary  also  had  in  some 
trials  he  made  in  the  use  of  oxygen.  The  tliieet 
application  of  the  heat  to  the  contents  is,  iu  many 
cases,  out  of  the  question ;  and,  after  some  experi- 
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menting,  I  found  that  tbo  desired  result  could  be 
obtained  by  mixing  air  with  the  oxygen  blast,  bo  as  to 
increase  the  size  of  the  tlame,  and  spread  the  heat 
more  evenly  over  the  Biu'faec  of  the  object  to  bo 
treated.  The  foi-m  used  for  this  purpose  is  similar 
to  the  well-known  injector  blowpipe,  the  air  jet  being, 
for  a  small  laboratory  furuace,  1-iuch  bore  and  open 
at  both  euds ;  behind  this  is  a  small  oxygen  jet, 
pointing  ilirectly  along  it.  When  the  oxygen  blast 
is  turned  on  it  avrries  along  with  it  about  foiu-  or  live 
times  its  bidk  of  air.  Having  got  so  far,  I  was  again 
blocked  by  the  fact  that  uo  known  ca.siug  suitable  for 
gas  funiaees  woidd  stiiud  the  heat  olitaincd,  even  for 
a  few  minutes.  The  only  kind  of  casings  which  can 
be  sntisfactoi-ily  used  for  laboratory  gas  furnaces  are 
composed  of  a  mixtm-e  of  very  refractory  clay  imd 
ground  cork  or  siiwdust.  When  these  arc  tired  in  a 
kiln,  the  woody  matter  is  biu'ut  out,  and  a  porous 
matcriid  is  left  which  oflers  a  most  extraorilinary 
resistance  to  the  passage  of  high  tcmperatiu'es 
through  it.  It  is,  as  is  vei-y  well  known,  :m  easy 
matter  to  fuse  cast  iron  in  a  crucible  in  a  casing  of 
this  material  ouly  one  inch  thick,  before  the  outside 
of  the  casing  has  time  oven  to  become  slightly  wiu'ui 
to  the  hand.  The  objection  to  this  mixtiu'e  is,  that 
the  sidts  coutiuned  in  the  wood  or  cork  lu-e  not 
biu'ned  out,  and  they  remain,  acting  as  a  flux  on  the 
refractory  clay,  reducing  its  resistance  to  fusion  to  a 
very  serious  extent.  This  tlifficidty  has,  however, 
with  the  assistance  of  the  Morgan  Crucible  Company, 
been  at  last  overcome  ;  and,  as  the  increase  of  jjower 
in  our  giuis  leads  to  improvement  in  armour  plates, 
so  has  the  increase  in  power  of  oiu-  laboratory-furnace 
burners  led  to  an  improvement  in  the  resisting  power 
of  the  ciiieible  casings  which  have  to  stand  their 
destructive  power.  By  the  lUscovery  of  a  very  re- 
fractorv"  clay,  which  has  practically  the  sixme  con- 
traction as  the  porous  mixtiu'e,  it  is  now  possil)lo  to 
line  the  fiu'nace  casings  with  a  thiu  layer,  which 
ort'ers  an  extraorilinary  resistance  both  to  fusion  and 
also  to  the  action  of  fluxes.  That  these  casings  ivre 
only  in  their  preliminary  stage,  and  not  at  their 
most  perfect  jwint,  goes  jmictically  without  saying, 
and  only  a  few  have  been  made  iij)  to  the  present 
time.  One  (.lifficulty  not  yet  perfectly  overcome  is 
the  tendency  of  the  refractory  lining  of  the  lid  to 
tear  loose,  owing  to  the  thinness  and  the  slight  hold 
avidlable  ;  this  is.  however,  only  a  question  of  detail, 
which  will  shoilly  be  overcome. 

With  the  injector  fiu-nace,  which  is  imdonbtedly 
of  great  value  for  chemical  reseai'ch,  I  have  been  for 
some  years  held  in  check  by  the  fusibility  of  the 
casings,  and  this  has  of  necessity  put  a  very  definite 
limit  to  the  power  of  the  biu-ners  which  "could  be 
employed.  As  this  limit  is  now,  or  vei-y  shoi-tly  will 
be,  greatly  extended,  there  is  an  opportunity  for 
further  experiments  on  the  air  and  gas  burners  for 
ordinary  use,  irrespective  of  the  new  power  we  have 
now  at  command.  Using  the  combined  air  and 
oxygen  burner  with  one  of  the  new  casings,  you  will 
see  that  any  power,  from  the  lowest  to  the  highest, 
can  be  obtained  with  the  greatest  ease,  and  without 
attention,  as  one  of  the  small  20  ft.  oxygen  cylinders 
will  work  this  furnace  at  full  power  for  about  2  J  or 
3  hours,  and  at  lower  powers  for  a  correspondingly 
longer  period. 

I  have  already  espre6se<l  an  uufavoimible  opinion 
as  to  the  use  of  gasoline  or  benzolinc  vapour  for  use 
in  open  blowpipes,  but  this  olijection  does  not  exist 
with  furnaces  where  the  mixture  is  blown  on  to  a 
surface  at  a  high  temperature,  which  ensures  perfect 
combustion  and  persistence  of  the  flame.  The  only 
working  objection  to  the  oxygen  blast  in  gasoUne  or 
benzoline  vapour  furnaces  at  present  is  that  a  supply 


of  air  must  be  blown  tbiotigh   the   generator  to 
produce  the  combustible  vapour. 

Whilst  experimenting,  it  is  the  miture  of  chemists 
to  consider  the  expense  after  the  money  has  idl  gone  ; 
in  fact,  if  this  were  not  fortunately  the  case,  very 
little  original  work  would  be  done,  and,  to  follow 
this  old-establii-hed  nde,  now  the  oxygen  is  gone, 
we  will  consider  the  expense.  In  the  first  place, 
owing  to  the  great  concentration  of  the  heat,  the  loss 
in  use  is  excociliugly  small,  the  nitrogen,  which  in 
an  onlinary  blowpipe  flame  is  a  source  of  great  waste, 
is  iiartly  or  entirely  absent,  and,  as  a  conseiiuence, 
the  coal  gas  consiuued  is  in  practice  only  about 
one-sixth  of  that  reipured  to  do  the  same  work  if  au  • 
air  blast  is  useil.  The  oxygen,  if  made  on  a  largo 
scale,  can  be  produced  by  Jirin's  process  at  a  cost 
varying  from  2;..  to  7f.  per  l,OoO  cubic  feet,  depending 
on  the  quantity  made. 

In  the  steel  bottles  the  compressed  gas  is  now 
sold  at  from  2(/.  to  3i/.  per  cubic  foot,  which  is,  of 
coiu-sc,  a  high  price  for  work  on  anything  like  a 
commercial  scale  ;  but  if  we  keep  a  few  small  bottles 
of  compressed  oxygen  ready  for  emergencies,  their 
value  may,  in  some  cases,  be  more  than  a  thousand 
times  their  cost,  and  the  expense  becomes,  therefore, 
a  minor  consideration. 

It  may  be  well  to  mention,  whilst  dealing  with 
this  subject,  that  compressed  liqiud  nitrous  oxide 
has  been  used  for  small  blowi)ij)es  for  platinum 
working,  but  it  is  not  only  vciy  much  more  costly 
than  compressed  oxygen,  but  it  is  also  not  so  satis- 
factory. With  the  oxygen,  repairs  of  platinum 
vessels  in  the  laboratory  become  a  very  easy  matter, 
and  the  ordinai-y  forms  of  blowpipes  can  be  used  for 
this  puri)ose,  provided  a  smidl  jet  is  used  and  the 
outer  cap  is  kept  about  i  in.  in  advance  of  the  jet. 
This  is  necessai-y  to  obtain  a  rough  flame  for  geneiid 
heating,  a  fine-pointed  fliuue  being  liable  to  catise 
perforation  of  the  vessel  instead  of  producing  a 
broad  welding  surface.  If  the  compressed  oxygen 
is  to  be  at  all  freely  or  geueially  used,  the  price 
charged  must  be  greatly  reduced,  and,  judging 
fiu^her  first  cost  of  the  gas,  I  certainly  can  see  no 
reason  why  so  high  a  price  should  be  charged,  as  the 
bottles  last  practically  for  ever,  and  the  cost  of 
compressing  must  be  very  smaU. 


DISCCSSIOX. 

Dr.  Castpbell  Bro^<-s  said  that  Mr.  Fletcher  had 
not  only  given  them  an  extremely  jjleasant  and 
instructive  entertainment,  but  hiid  laid  practical 
working  chemists  under  an  additional  debt  of  grati- 
tude to  him  for  this  very  powerfid  means  of  per- 
forming operations  requiiing  the  highest  temperatiu-cs 
in  such  a  cleiudy,  simple,  neat,  and  sjife  way  that 
they  might  be  performed  even  in  a  ilrawing  room. 
In  the  present  room,  which  was  made  of  very  com- 
bustible material,  they  had  used  the  highest  tempera- 
tures that  had  ever  been  employed  with  perfect  ease 
and  safety.  He  was  sure  they  had  all  admired  the 
manner  in  which  oxygen  had  been  utdised,  and  they 
co»ild  not  but  feel  extremely  thankful  to  Mr.  Fletcher 
for  idl  that  he  had  done  in  supplying  chemists  with 
gas  furnaces  of  all  kinds.  Without  his  appanttus 
they  could  not  do  that  which  they  were  now  accus- 
tomed to  do  every  day  in  the  laboratory.  He 
(Dr.  Brown)  woidd  like  to  ask  what  the  nozzles  of 
the  oxygen  blowpipes  were  made  of,  imd  how  they 
stood  the  high  temperature  'f 

Mr.  W.  P.  Thompsox  said  that  as  the  author  had 
referred  to  his  failures  with  oxygen,  he  (Mr.  Thomp- 
son) would  like  to  explain  one  or  two  things  in  regard 
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to  thorn.  Being  in  need  of  a  continuous  and  equnble 
bright  yellow  heat  for  about  'M  hom-8,  but  having  no 
engine  or  blast  with  which  to  sustain  it,  he  laid  on  a 
small  stream  of  oxygon  from  a  bag  which  he  estimated 
to  hold  enough  for  his  purpose  with  occasional 
replenishing.  The  fm-uace  used  was  one  of  Mr. 
Fletcher's,  haviug  a  largo  number  of  tubes  issuing 
from  a  plate  above  a  mixing  chaml>er  of  gas  and  air. 
He  laid  on  the  oxygen  thi'ough  one  of  the  holes  of 
the  casing  so  tliat  it  might  mix  with  and  assist  the 
air.  This  aiTaugeiueut  did  accomplish  his  purpose 
in  some  considerable  degi'ee,  giving  a  bright  yellow 
heat  for  a  long  period,  though  not  so  long  as  he 
could  have  desu-ed ;  but,  unfortunately,  it  melted 
the  tubes  of  the  furnace  and  the  bottoms  of  the 
crucibles.  In  one  case,  a  platinum  one  was  destroyed, 
presumably  owing  to  accidental  spirts  of  oxygen. 
He  woidd  ask  Mr.  Fletcher  whether  he  had  yet 
invented  any  an-angement  by  which  they  could 
attach  one  of  those  Brin"s  bottles  to  a  gas  furnace 
and  so  eui-ich  the  air  for  some  time  without  a  blast 
and  without  the  necessity  of  constant  super\ision  ? 

Mr.  Fi.KitiiKi!,  in  reply,  said  he  thought 
Mr.  Thompson  was  rather  iu  advance  of  the  age. 
Ho  (Mr.  Fletcher!  had  only  made  his  cxpeiiments 
on  a  small  scale,  and  Jlr.  Thompson  would  have  to 
wait  a  little  time.  No  doubt  it  could  be  done.  The 
first  question  was  how  to  construct  the  biu-uer  ;  stLU, 
having  got  it  on  any  scale  at  all,  he  could  go  on, 
but  going  on  meant  going  on  slowly,  because,  as 
they  knew,  experiments  usually  wore  not  success- 
fully completed  in  a  short  time.  In  reply  to  the 
Chairman's  ijuestion,  the  nozzles  were  of  brass  and 
kept  pi-actically  cold.  The  outer  caps  were  also  of 
brass.  It  was  an  easy  matter  to  rejjlace  them  with 
iron  if  necessary.  The  x^assage  of  the  cold  oxygen 
inside  and  the  cold  gas  outside  kept  tlie  blowpipe 
cool.  The  outer  cap  of  the  first  he  made  was  turned 
in  ;  that  biu-ned  away  instantly,  and  he  was  obliged 
to  leave  them  straight.  He  had  not  found  these  to 
give  way  at  all,  but  if  they  did  it  was  a  very  easy 
matter  to  replace  them  with  ii-on.  but  just  then  the 
matter  was  only  in  an  exiierimental  stage.  Many 
chemists  did  not  imderetand  workshoj)  blowpijjes, 
but  a  mechanic  who  needed  a  blowpipe  for  repairs 
wanted  it  in  his  hand. 


a>ji»aa>»T-- 


riiELIMINARY  NOTE  ON  A  MODIFICATION 
OF  KOETTSTOEFERS  AND  REICHERTS 
PROCESSES  FOR  THE  ANALYSIS  OF 
BUTTER  AND  OTHER  FATS. 

BV  w.  y.  Low£,  r.c.s.,  r.i.c,  associaie  or  the 

HOYAL  SCHOOL  OF  MIXES. 

Til  K  Act  of  Piu-liament,  commonly  called  the  Mar- 
garine Act,  having  just  come  into  force,  the  following 
preliminary  note  on  a  mollification  of  Koettstoefer's 
and  Reiehert's  processes  for  the  analysis  of  butter 
and  other  fats,  which  has  yielded  very  satisfactory 
results  in  the  hands  of  the'wiiter,  will  probably  be 
of  interest  to  many  of  the  members  of  the  Society. 

The  method  is  a  combination  of  Koettstoefer's' and 
Reiehert's  methods,  and  is  csuiied  out  in  the  follow- 
ing manner  :  —  About  2  grams  of  the  clarified  fat 
is  saponified  with  10  co.  of  normal  alcoholic  KHO 


in  a  flask  tightly  closed  with  a  tied  down  cork.    Tho 

alcohol  is  then  boiled  ofl"  on  the  water  bath,  and  the 

soap  dissolved  in  50  cc.  of  hot  water.     The  excess 

N 
of  KHO  is  then  titrated  with    „'  H-jSOi  solution, 

using  one  small  drop  of  phenol  pthalein  as  indicator. 
This  gives  the  amount  of  KHO  re(iuii-ed  to  saponify 
the  totiU  fatty  acids,   as  in  Koettstoefer's  process ; 

N 
23  cc.  (altogether)  of    r,  HiSO,  is  then  run  in,  two 

pieces  of   tobacco-pipe   stem   added,   and   the  flask 

connected    with    a    Liebig    condouscr    and    .50   cc. 

distilled  over.     The  distillate  is  filtered  and  titrated 

N 
with    -,,-.  KHO   solution,   and  phenol    pthalein    as 

indicator. 

This  gives  the  volatile  fatty  aciils  as  in  Reiehert's 
method,  and  also  gives  a  second  data  for  the  consti- 
tution of  tho  fat.  A  tlui'd  data  may  be  obtained  by 
washing  the  fixed  acids  remaining  in  the  flask,  and 
adding  to  them  any  that  have  passed  over  into  the 
distillate  and  been  sopiU-ated  l)y  filtration,  and  also 
any  remaining  attached  to  the  tulje  of  the  con- 
denser, ilissohiug  them  in  alcohol  and  titrating  with 

N 

o  KHO  and  phenol  pthalein. 

The  same  flask  is  used  throughout  the  whole 
pi'ocess,  the  fat  being  saponified,  titrated,  and  dis- 
tUled  in  the  one  flask  (one  of  Cubley  and  Preston's 
conical  flask  of  about  200  cc.  capacity  answers  very 
well,  and  is  sufliciently  strong  for  the  pm-pose).  If 
the  flask  is  tightly  corked  and  heated  on  water  bath 
and  well  shaken,  the  saponification  tidies  jslace  almost 
at  once,  and  ten  minutes  heating  is  quite  suflicient 
for  this  amount  of  fat.  The  whole  process  (without 
the  titration  of  the  fixed  acids)  does  not  occupy 
more  than  two  hoiu-s,  and  can  be  ciu-ried  out  even 
in  less. 

The  standaid  alcoholic  KHO  is  propai'ed  with 
rectified  spirit,  as  pmificd  methylated  spirit  does  not 
seem  to  answer  so  well. 

Blank  experiments  are  made  -with  each  set  of 
assays,  two  checks  of  10  cc.  of  alcoholic  KHO  being 

boiled  down  and  titrated  with  o"  H^-SOj.    In  measiu-- 

ing  the  alcoholic  KHO  it  is  very  needful  to  allow 
the  pipettes  to  driuu  for  the  same  length  of  time. 
The  writer  allows  them  to  drain  for  half  a  minute, 
and  then  touches  the  liquid  with  the  point  of  the 
pipette.  The  whole  of  the  volatile  acids  do  not 
come  over  in  50  cc.  of  distillate,  for  if  another  50  cc. 
of  water  be  added  to  the  flask  and  distilled  a  fresh 
quantity  vriR  come  over,  but  is  too  small  to  be  of 
importance.  In  an  experiment  tried  in  this  way  the 
second  50  cc.  of  distillate  required  only  0"15  cc.  of 
N 
jQ  KHO.    An  experiment  was  also  made  to  see  if 

any  volatile  acids  (acetic,  for  instance)  conid  bo 
distilled  over  from  the  alcoholic  KHO  ;  10  cc.  well 
heated  in  a  closed  flask  in  the  same  manner  imd  for 
the  same  length  of  time  as  the  fats,  the  alcohol 
boiled  oft',  the  residue  dissolved  iu  50  cc.  of  water, 

N 
2.5  cc.  of    .,  H;S0|  added,  iuid  50  cc.  distilled  over. 

The  tlistillato  refinircd  only  one  ilrop  ( '05  cc.)  of 

j^  KHO  to  produce  a  permanent  colom-ation  with 

phenol  pthalein. 

The  following  table  gives  some  results  obtained 
by  the  process.  The  results  are  expressed  in  milli- 
gi-ams  of  KHO  required  for  1  gram  of  fat. 
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I  Volatile  Full. V    ]     Volntile  Fatty      1  Ii.soliilik' Fatty 
Totjil  Fatty  Ac-ills. '  Acids.  Acids.    XiLiiljcr  of  Acids. 


jriUt'pnmis  of 

Kilo  niiuii-od  for 

I  C-a...  of  Fat. 


MillcCTanis  of 

KHO 

required  tor 

I  Gram  of  Fnt. 


Kid  Iji.llcr 

Do 

But  teri.ic 

Bo 

Do.       

Do 

Mutton  suet 

Do 

Kiel  liuttcr  with  10-5  per  ce.it.  butlcrine 
Kiel  butter  with  20-7  per  cent,  butterine 


190- 1 
1!I2-C 


190-4 

189 -!• 

221-0 

22  J 


35-S 
S« 
4-2 
4 
4-1 
4-2 
(l-G 
0-G 
28-5 
26-8 


N  ...,„  Mille(fn>ms  of 
cc.  of  ,„  MIO  KHO 

reqnii-cd  foi-  ,  ■"^luircd  foi- 

2-5  Grams  of  Fat.  ^  1  Gram  of  lat. 


I'lOCCsS. 


13-» 

lli 

1-8 
1-7 
1-8 
1-8 
0-3 
«-3 
12-7 
11-9 


Combi..ud  Procv&s. 

Do. 

Do. 

Do. 

Kciclierfs. 

Do. 

Combined  Process. 

Do. 

199-9 

Do. 

197-6 

Do. 

SISCDSSIOK. 

Aft£u  thanking  Mr.  Lowe  for  his  paper,  the 
ChaiiTuau  said  that  the  process  -was  a  combination 
of  two  processes  in  onlinai-y  use,  omitting  some  of 
the  details. 

The  detei-nimation  of  total  fatty  acids  might  very 
well  be  omitted  and  determination  of  insoluble  fatty 
acids  substituted,  because  it  was  far  from  reliable, 
!ind  it  was  quite  as  useful  to  calculate  the  results 
per  huntli-ed  parts  of  the  original  butter  fat  as  per 
hnnilred  parts  of  total  fatty  acids.  In  detei-mining 
the  total  fatty  acids,  it  was  necessary  to  staudiu-dise 
the  alcoholic  solution  of  alkali  vei-y  frequently  and 
very  carefully,  as  it  altered  rapidly,  and  introduced 
errors  which  were  greater  than  ortliuary  experimental 
errors.  The  alkali  also  ihssolved  some  of  the  glass, 
which  reduced  the  free  alkali,  and  thus  gave  an  error 
in  excess  of  total  fatty  acid.  Acconlingly  in 
Mr.  Lowe's  table  of  results,  a  sample  containing 
10  per  cent,  of  butterine  gave  almost  the  same 
figiu-es  as  one  cont;uning  20  per  cent,  of  butterine, 
and  both  gave  tigm-es  intermediate  between  those 
yielded  by  two  different  samples  of  genuine  Kiel 
butter. 

Again,  c:u-bouie  acid,  not  e.xpeUed  by  this  method 
of  carrying  out  the  details,  increased  the  apparent 
estimate  of  volatile  fatty  acids. 

In  distilling  the  volatile  fatty  acids  in  the  presence 
of  insoluble  fatty  ncids,  some  of  the  latter  came  over 
\\-ith  the  steam  and  had  to  be  removed  by  liltration. 
This  was  an  inelegant  and  dirty  mode  of  treatment, 
very  commonly  employed,  but  not  vei-y  accurate. 

The  quantity  of  butter  talicn— 2  •  0  grammes — was 
too  small,  fiuce  it  gave  only  itbout  •!  gramme  of 
volatile  fatty  acids.  It  was  better  to  take  a  larger 
quantity  of  butter  fat,  imd  saponify  -with  approxi- 
mately standard  alkali,  decompose  the  soap  with 
slight  excess  of  sulphiuic  acid,  and  weigh  the  insol- 
uble fatty  acids  as  iu  Hehner's  process  ;  then  distil 
lialf  the"  filtrate  imtil  four-fifths  had  come  over, 
and  estimate  the  volatile  soluble  fatty  acids.  The 
figures  obtained  were  then  total  butter  fat,  insoluble 
fatty  acids,  and  volatile  soluble  fatty  acids. 

The  two  latter  figures  checked  each  other.  That 
is  to  say,  if  both  were  high  or  both  low  there  was 
jirobabiy  an  eiTor,  or,  at  least,  something  unusual 
that  required  further  examination. 


iHanrfic^tfr  ^crti'on. 


Chairman  :  Sir  H.  E.  Roscvh-,  M.P. 
Vicc-Cliainnan:  Edward  Schvmck. 
CotnmUlee : 
.1.  Aupi'U.  I.  Levinstein. 


U.  H.  B-.iilnv. 
C.  A.  BurL'hardt. 
R.  F.  Carpenter. 
H.  Grimsnaw-. 
Ptter  Hart. 


\V.  H.  Perkin,  ju\i. 

■\Vni.  Thomson. 
T.  Wardle. 
P.  Winser. 


IIo)i.  Local  Secretary : 
.1.  Caiter-BeU.  Uankficld, The  Cliff.  Higher  Broughton,  Manchester. 


Xotices  of  iiapoi-s  and  co.ninu.iications  for  tl.o  mccti.igs  to  be 
set  to  the  LocJil  Secrctai-y. 


Meeting  held  TiujsJan,  Fehnutnj  7th,  1888. 


mi.    SClIUNXK,    F.K.S.,    IS   TUB   CUAIll. 


ON  THE  ADULTERATION  OF  TALLOW  WITH 
COTTON-SEED  OIL. 

BY   KOWLA.SD   WILLI.VMS,    F.I.C.,    F.C.S. 

CorroN-sKED  stearin  is  mentioned  among  the  adul- 
terants of  tallow  iu  Allen's  Commercial  Organic 
Analysis,  but  I  have  not  been  able  to  find  any 
reference  to  the  use  of  cotton-seed  oil  itself  for  the 
same  purpose  in  other  works  which  I  have  coustilted 
on  the  subject.  To  those  who  have  not  had  much 
practical  experience  in  this  matter  it  might,  indeed, 
seem  difficult,  if  not  impossible,  to  introduce  any 
considerable  amount  of  cotton-seed  oil  into  tallow 
without  the  risk  of  betraying  its  presence  to  the 
consumer,  owing  to  the  apparent  i^robability  of  its 
reducing  the  consistency  and  altering  the  general 
appearance  of  the  mixtiu-e  to  a  greater  or  lesser 
degree.  Such,  liowever,  is  not  the  case,  and  I  know 
for  a  fact  that  many  unscnipulous  dealers  adulterate 
their  tallow  to  a  large  extent  with  cotton-seed  oil,  as 
it  is  qtiite  easy  to  sidd  even  as  much  as  40  per  cent, 
of  the  latter  without  much  fear  of  detection  otherwise 
than  l)y  chemical  analysis.  ■\Mien  I  mention  that  the 
price  of  cotton-seed  oil  i^  only  about  two-thirtls  that 
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of  tallow,  it  will  ho  nt  ouco  seen  that  there  is  plenty 
of  scopo  foi'  prcilUable  uclultcriition. 

My  reason  for  hriugiuR  this  suljject  before  yoii  is 
because  I  have,  duriiif;  the  past  year,  received  for 
analysis  from  (liUcreiit  lirms  a  great  many  samples  of 
tallow,  which  my  clients  have  had  special  reasons  to 
siisiject  were  adulterated  with  cotton-seed  oil.  Most 
of  these  samples,  however,  proved  to  be  fairly  good 
commercial  tallow,  but  one  or  two  were  uniloubtedly 
adidtcrated.  One  of  the  suspected  samples  had  a 
melting  point  of  102'  Fahrenheit,  and  it  recpiired 
1"J'54  per  cent,  caustic  potash  for  saponification. 
The  melting  point  of  genuine  tallow  varies  consider- 
ably in  dift'ereut  samples,  according  to  the  nature  and 
part  of  the  animal  from  which  it  is  derived.  It 
usually  lies  Ijetweeu  100' and  120  Fahrenheit,  the 
melting  point  of  the  best  classes  of  tallow  being 
about  110  Fahrenheit.  Gemiine  tallow  requires 
from  19 '3  per  cent,  to  19 '8  per  cent,  caustic  potash 
for  .saponification,  whilst  cotton-seed  oil  requires 
from  19  ■!  per  cent,  to  19  "6  per  cent.    Consequently, 


judged  by  its  melting  point  and  saponification 
equivalent  ahjne,  the  sample  iu  question  might  have 
been  allowed  to  pass  as  genuine  tallow.  1  thought 
it  would  be  interesting  therefore  to  ascertain  the 
eft'ects  produced  by  ad<lition  of  definite  i^roportions 
of  cotton-seed  oil  to  tallow  which  was  beyond  doubt 
free  from  adulteration,  AVith  this  end  in  view,  I 
prepared  a  series  of  mixtures  of  pure  tallow  and 
cotton-seed  oil,  respectively  containing  5,  10,  1.5,  20, 
25,  30,  and  40  per  cent,  of  the  latter.  If  you  will 
examine  these,  I  think  you  will  admit  tliat  no  casual 
observer  could  detect  much  difleience  between  the 
mixtxuTS  and  the  original  tallow  with  which  they 
were  prepared.  I  deteiTnined  the  melting  points 
and  saponification  equivalents  of  the  original  tallow, 
cottonseed  oil,  and  the  above-mentioned  mixtiues  of 
the  two. 

The  results  obtained  are  given  iu  the  annexed 
table,  as  are  also  the  iotUne  absorptions,  which  will 
presently  be  referred  to. 


Cotton-seed        Pure 
Oil.            Tallow. 

Tiillow  + 

5  per  Cent. 

Cotton-seed 

Oil. 

Tallow  + 

10  per  Cent. 

Cotton-seed 

Oil. 

Tallow  + 

15  per  Cent. 

Cotton-seed 

Oil. 

Tallow  +  '  Tallow  +  '  Tallow  +  '  Tallow  -1- 

■20  per  Cent.  25  per  Cent.  ;JU  per  Cent.  Hi  jier  Cent. 

Cotton-seed  Cotton-seed  Cotton-seed  Cotton-seed 

Oil.        .        Oil.       1        Oil.       1        Oil. 

-              110'  1'. 

Fer  C«nt.     Per  Cent. 

10- t               10-fl 

1(19-1  ■              WS 

110"  F. 
Per  Cent. 

10-6 

44-0 

10S°  F. 

Per  Cent. 
19-0 

17  •! 

10G°  F. 

Per  Cent. 
10-6 

J9-7 

105°  F. 

Per  Cent. 

19-1 

52-11 

1 
105°  F.           103' F. 

102°  F. 

Verecntage     of     potash 
required  for  sivponiliea- 
tion 

IVreCTitaifc     of      iodine 

Per  Cent. 
19-4 

5(>'I 

Per  Cent. 
19-4 

59-2 

Per  Cent. 
19-5 

(W-2 

These  ligm-es  conclusively  prove  that  deter- 
minations of  the  melting  point  and  saponification 
equivalent  of  tallow  are  worthless,  unless  taken  iu 
conjunction  with  otlier  data,  as  it  is  e«dent  that 
40  i^er  cent,  of  cotton-seed  oil  may  be  added  without 
afTecting  the  two  estimations  iu  question  to  any 
serious  extent. 

It  is  well  known  to  those  who  have  had  much 
experience  in  the  analysis  of  oils  and  fats  that  tallow 
has  a  very  low  iodine  equivalent,  whilst  that  of 
cotton-seed  oil  is  comparatively  high,  being  in  fact 
about  2.J  times  as  great  as  that  of  tallow.  It  seemed 
likely,  therefore,  that  by  finding  the  percentages  of 
iodine  absorbed  by  the  various  mixtiu-es  akeady 
mentioned,  some  idea  of  the  relative  proportions  of 
tallow  and  cotton-seed  oil  contained  therein  might 
be  obtained. 

Upon  investigation  this  proved  to  be  the  case. 
The  estimations  were  made  liy  placing  very  accu- 
rately weighed  small  quantities  (usually  from  5  to 
10  gi-ains)  of  the  fatty  matter  in  stoppered  bottles, 
ilissolving  in  chloroform,  and  adding  excess  of 
Hiibl's  reagent  to  each.  iHiibl's  reagent  is  prep.ired 
by  dissolving  separately  2."i0  grains  of  iodine  and 
300  grains  of  merciu-io  chloride  each  in  5,000  grains 
of  nearly  absolute  alcohol.  The  two  solutions  are 
then  mixed  and  filtered,  and  after  standing  12  hoiu's 
the  reagent  is  ready  for  use.) 


Iu  all  of  the  experiments  the  reagent  was  allowed 
to  act  for  three  hoiu-s  at  the  ordinary  tempcratiu-e, 
and,  after  adding  potassium  iodide  and  diluting  with 
water,  the  excess  of  iodine  was  determined  in  each 
by  titration  with  standard  hyposulphite.  A  blank 
experiment  was  at  the  same  time  made  with  the  same 
quantities  of  chloroform  and  Hiibl's  reagent,  iu 
order  to  arrive  at  the  exact  strength  of  the  alcoholic 
iodine  solution  emjiloyed  iu  the  experiments. 

On  reference  to  the  table  of  results,  it  will  be  seen 
that  the  jiercentages  of  iodine  absorbed  have,  on 
the  whole,  a  remarkably  close  connexion  with  the 
proportions  of  cotton-seed  oil  present  in  the  various 
mixtiu-es. 

Indeed,  for  all  practical  pm-poses,  it  is  quite 
acciu'ate  enough  to  assert  that  every  percentage  of 
iodine  absorbed  iu  excess  of  that  required  by  genuine 
tallow  indicates  adulteration  with  one  and  a  half  per 
cent,  of  cotton-seed  oil. 

The  iodine  absorjition  of  all  pure  tallows  which 
I  have  examined  varies  only  within  very  nan'ow 
limits,  generally  lying  between  10  and  11  per  cent. 
Consequently,  if  this  test  were  always  carefully 
ajiplied  iu  the  examination  of  tallow,  no  genuine 
sample  would  be  condemned,  whilst  on  the  other 
hand  adulteration  with  even  so  small  an  amount  as 
five  per  cent,  of  cotton-seed  oil  would  certainly  be 
detected. 
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Mceliiiij  held  ill  the  Vurham  College  of  Science, 
March  1th,  1888. 


DR.    BEDSOX    IN   TUE   CHAIK. 


MISCELLANEOUS  COMMUNICATIONS. 

Mk.  G.  T.  Fb.4>ce  gave  a  verbal  accotmt  of  Chance's 
process  for  the  recovery  of  sulplnir  from  alkali  waste, 
as  he  had  seen  it  in  operation. 

Mr.  C.  P.  L.MPLF.K  exhibited  iuid  described  a  gas- 
regiilator,  which  he  had  devised  for  use  by  Mr.  .John 
Pattinson  in  his  investigations  on  the  loss  of  available 
chlorine  from  bleaching  powder.  The  instrument 
was  a  modification  of  Page's  regulator,  the  upper 
])art  of  the  mercury  tube  being  expanded,  and  the 
side  tube  led  away  from  the  expanded  part ;  by  this 
means  greater  firmness  in  tlie  tube  for  gas-entry  is 
obtained,  a  much  larger  and  stronger  cork  being 
admissible. 


■seeeOCMMe 


ON  THE  RATE  AT  WHICH  RLEACHINd 
POWDER  LOSES  ITS  AVAILABLE  CHLO- 
RINE WHEN  KEPT  AT  DIFFERENT 
TEMPERATURES. 

BY  joiis  r.^rrrssox,  p.i.c,  r.c.s. 

In  a  paper  contributed  by  me  to  this  Section  iu  188(5 
(see  ,1.  Soc.  Chem.  Ind.,  Vol.  V.,  p.  .587),  I  gave  the 
results  of  various  analyses  showing  the  changes 
which  had  occuiTcd  in  bleaching  powder  kept  iu 
casks  as  well  as  iu  bottles  diuing  a  period  of  about 
twelve  months.  These  casks  and  bottles  had  beeit 
stored  iu  a  cellar  iu  which  it  was  foiuid  that  the 
temperature  did  not  rise  above  abotit  GO'  Fahr. 
throughout  the  year.  The  results  then  obtained 
were  of  interest,  as  showing  the  changes  which  had 
taken  place  in  bleaching  powder  kept  at  this  :iud 
lower  temperatures ;  but  ina-smuch  as  bleaching 
powder  is  often  stored  where  it  is  subjected  for  a 
lengthened  period  to  temperatures  of  70'  or  80^ 
Fahr.,  it  seemed  desirable  to  ascertain  the  changes 
which  would  take  place  in  its  composition  when  kejit 
at  these  higher  temperatures,  and  I  have  therefore 
had  a  series  of  samples  kept  as  nearly  as  possible  at 
a  temperature  of  (1O",  a  series  kept  at  about  70  ,  and 
a  third  series  kept  at  about  80"  Fakr.  over  a  period 
of  about  twelve  mouths,  and  have  made  analyses  of 
each  series  monthly,  sho\ving  the  changes  which  have 
oeeiUTed  in  the  amounts  of  available  chlorine  and  in 
the  chlorine  existing  in  other  forms. 

It  has  been  shonTi  by  my  experiments  reported  iu 
188ii,  in  the  paper  above  referred  to.  that  bleaching 
powder  loses  available  chlorine  at  much  about  the 
same  rate  when  kept  iu  bottles  as  it  does  when  i^acked 
iu  G-cwt.  ca.sks,  and  as  it  is  much  more  convenient 
to  keep  bottles  than  casks  at  the  required  tcmpeniturus 
for  a  lengthened  period.  I  have  made  the  present 
investigation  with  bleaching  powder  kept  iu  bottles 
holding  about  *t  ozs.  each  and  closed  with  uusealed 
corks. 

The  bleaching  powder  used  was  made  by  the 
ordinai-y  manufacturing  process  from  Buxton  lime. 
After  being  weU  mixed  it  was  put  into  36  bottles. 
Eleven  of  these  were  placed  on  wooden  shelves 
inside  each  of  three  tin-plate  boxes,  about  9  inches 
square  and  1)  inches  deep,  covered -with  felt  to  prevent 
radiation  of  heat.  The  boxes  were  placed  on  a  flue 
made  of  sheet 'iron,  into  which  the  heat  from  a  small 
jet  of  biUTiiug  gas  was  made  to  enter.  A  nearly 
tuiiform  temperature  was  maintained  by  using  a 
slight  modification  of  one  of  Page's  automatic  gas 
regulators  (desciibed  in  the  Chem.  Soc.  Jom-.,  IWfi, 
I.  24).  This  was  placed  in  tlie  box  on  the  flue 
nearest  the  gas  jet  iu  which  a  temi^erature  of 
80'  Fahr.  was  re<itiired.  Tlio  required  temperatures 
were  obtaiueil  in  the  other  two  boxes  by  placing 
them  on  the  flue  fttrtlier  away  from  the  source  of 
heat,  and  l)y  interi)osing  pieces  of  felt  between  the 
boxes  and  the  flue.  A  maximum  and  minimum 
thermometer  was  placed  in  each  box,  and  the 
registered  temperatures  were  noted  every  daj'  for 
about  eleven  months. 

The  following  table  (Table  I.),  taken  from  the  daily 
record  of  the  temperatures,  gives  the  highest,  lowest, 
and  average  temperatm-es  to  which  the  bleaching 
power  was  subjected  diuing  each  month  : — 
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Table  I. 


IIii;heBt. 


January . . 
Febmnrj- . 
March...., 

.\pril 

May 

June 

July 

Anicnst,... 
September 
October... 
November 
December 


60°  Box. 


Ijowest. 


70°  Box. 


03 

55 

eoT, 

Ilk 

5k 

.59-7 

lU 

5.5 

59-8 

a 

5J 

59-7 

64 

56 

00-7 

74 

D4 

63-8 

80 

52 

flt-6 

70 

52 

59 -fi 

62 

52 

58-5 

63 

B2 

C8-2 

6-2 

53 

58-4 

62 

S2 

53-0 

Average.      niKhcst.       Lowest.       Average, 


Highest. 


80°  Box. 
Lowest. 


Average. 


73 
73 
80 
77 
71 
75 
73 
73 


67 
67 
67 
65 
66 
61 
6-2 
61 
62 
63 
63 
6S 


09-9 
6<<-6 
69-1 
69-0 
69-5 
69-6 
71-4 
71-9 
69-3 
09- 1 
69-2 
09-2 


83 


84 
SO 


82 


73 
73 

78 


70 
7(1 
70 
73 


80-0 
7»-S 
80-3 
80-3 
79- S 
79-2 
80-1 
79-6 
78-7 
79 -1 
79-3 
80-5 


The   maximum  anil  minimum  temperatiu-es  given 
above,    when    they   vai-y   much   from    the   I'pqnired 
temperatures,  tliil  not  continue  long  at  these  extremes, 
so   that   the   average    temperatures   for  the   month 
were  kept  fairly  close  to  the  temperatures  required. 
On  some  of  the  hot  days  of  June,  July,  and  August, 
however,  it  was  found  impossible  to  keep  tlie  GO 
and  70   l)oxes  sufficiently  cool,  as  the  temperature  o 
the   air  was   higher  than  these  temperatures  ;  and 
although  no  gaa  was  bm-ning  in  the  flue  exceiiting 
that  whidi  went  through  the  bye-pass  of  tlie  appa- 
ratus, yet  (lU  these  days  the  temperature  in  tlic  80 
box  reached  81   and  85  on  n  few  occasions. 

At  intervals  of  about  a  month  a  bottle  was  taken 
from  each  of  the  tlu-ee  boxes,  and  the  bleaching 
powder  they  contained  examined  for  available 
chlorine,  chlorine  existing  as  chloride,  and  chlorine 
existing  as  chlorate  . 

The  available  chlorine  was  ascertained  by  testing 
with  a  standaril  solution  of  arsenious  acid  (Peuot's 
test).  To  determine  chlorine  existing  as  chloride  a 
portion  of  bleaching  powder  in  which  the  available 
chlorine  was  reduced  by  solution  of  arsenious  acid 


was  slightly  acidified  -with  nitric  acid  in  the  cold, 
the  slight  excess  of  acid  used  was  then  neutralised 
by  cai-bonate  of  lime,  and  the  solution  titrated  with 
standaid  nitrate  of  silver  solution.  The  difference 
between  the  amounts  of  chlorine  thus  indicated  and 
the  amount  of  available  cliloriue  gave  the  chlorine 
existing  as  chloride  of  calcium.  To  determine 
chlorine  existing  as  chlorate,  a  solution  of  sulphiu-ous 
acid  was  added  to  a  portion  of  the  bleaching  jjowder 
diffused  in  water,  and  the  solution  heated  to  boiling 
to  reduce  the  chlorate.  After  the  excess  of  sulphu- 
rous acid  was  expelled  by  boiling,  two  or  three  da-ops 
of  nitric  acid  were  added  to  insure  complete  removal 
of  sulphiu-ous  acid,  carbonate  of  lime  added  to 
neutralise  the  excess  of  nitric  acid,  and  the  total 
chlorine  then  ascertained  by  titrating  with  standard 
nitrate  of  silver  solution.  The  difference  between 
the  total  chlorine  thus  ascertained  and  the  chlorine 
existing  as  available  chlorine  and  chloride  of  calcium 
gave  the  chlorine  existing  as  chlorate. 

The  results  of  the  monthly  testings  are  given  in 
Table  II.     The  figures  represent  percentages. 


Table  II. 


Samples  kept  at  about  60^ 

Samples  kept  at  about  70'. 

Samples  kept  at  aboutSO". 

Date. 

Avail- 

able 

Chlorine. 

Chlorine 

as 
Chloride. 

Clilorine 

as 
Chlorate. 

Total. 
Chlorine. 

Avail- 
able 
Chlorine. 

Chlorine 

as 
Chloride. 

Chlorine 

as 
Chlorate. 

Total 
Chlorine. 

Avail-    1  Chlorine    Chlorine 
able      ,       as               as 
Chlorine.  Chloride.  Chlorate. 

1                 1 

Total 
Chlorine. 

1887. 
Jan. 11 

Feb. 11  .... 

March  11... 

April  13.... 

Miiy  12 

June  13 

July  15 

Aus.  15 

Sept.  14  .... 

Oct.  13 

Nov.  14.... 

Dec.  13 

36- 10 
.33 -.30 

.34 -SO 
31-40 
.33 -CO 
.•B-20 
32-911 
31 -71) 
.31-10 
31-10 
3(1- 10 

0-14 
0-9* 
1-21 
1-53 
1-93 
'^-21 
2-78 
3-08 
3-77 
4-37 
4-47 
5-37 

0-09 
0-09 
0-09 
Trace 
None 
None 
None 
None 
None 
None 
None 
None 

36-.%3 
36-a3 
.35-90 
36 -.33 
36-a3 
35-81 
35-68 
35-9J 
35-47 
35-47 
.33-47 
33-47 

36-10 
35-10 
34-20 
.33-70 
.33-25 
31-110 
.30-90 
31-10 
29-90 
X9-.30 
2900 
23 -.-iO 

014 
1-14 
2-04 
2-IKJ 
3-08 
1-21 
4-91 
4-45 
4-80 
B-91 
5-01 
0-91 

0-09 

009 

0-09 

None 

None 

None 

None 

0-20 

0-31 

0-43 

0-43 

0-43 

,36-33 
,36-33 
,30-33 
30-33 
30 -,33 
,35-81 
35 -sl 
35-81 
35-04 
S5-6» 
33-04 
35-64 

36-10 
,31-00 
33-20 
30-70 
30-00 
■JO -00 
•20-10 
21-70 
-20-30 
17-30 
20-00 
19-10 

0-U 

1-ti-l 

3-Ok 

5-88 

0-73 

9-90 

9-83 

13-34 

14-40 

10-39 

lt-01 

1317 

0-09 
009 
0-09 
Trace 
Trace 
0-CO 
0-00 
0-80 
1-21 
1-45 
1-29 
1-37 

36-33 
36-33 
.36  33 
3«-58 
36-75 
30-50 
30-58 
33-90 
33-90 
35-64 
35-90 
33-I-.4 
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June— a  notable  qnantity  of  chlorine  as  chlorate — 
O'OO  per  cent.— had  made  its  appearaueo  in  this 
sample,  and  an  iut-reasing  (luantity  of  ohlorine  in 
this  form  was  fomiil  afterwards,  so  that  at  the  end 
of  the  eleventh  month  1  37  per  cent,  of  chlorine  was 
present  as  chlorate. 

The  percentage  of  total  clilorine — chlorine  in  all 
foi-ms  of  comhinatinu— was  l)ut  little  diminished 
dnriup;  the  year.  Takinfr  the  samples  as  they  were 
then  fonnd".  tlie  sample  kept  at  al)Out  CO  had  0-8G 
per  cent.  le.«s  total  chlorine  than  at  first,  and  the 
samples  kept  at  aboiit  'n  and  SO  had  each  0-C9  per 
cent,  less  tlian  at  tii-st. 


It  will  he  seen  that,  on  the  whole,  there  has  been 
a  gradnal  and  regular  lo.ss  of  available  <'hloriue  tlie 
longer  tlie  samples  have  been  kept,  the  only  notable 
exception  to  tliis  lieing  in  the  case  of  the  sample 
kept  at  SO  Fahr.  tested  in  October,  which  seems  to 
have  lost  more  than  tlie  two  bottles  tested  afterwanls 
in  November  and  December,  which  liad  been  kept 
at  the  8!\me  temperatiire.  I'ossildy  tliis  discrepancy, 
and  the  minor  discrepancies  observable  in  some  of 
the  other  samples,  may  be  owing  to  tlie  bottles 
baring  been  stopped  with  more  or  less  porous  corks, 
admitting  of  nioro  or  less  rapid  difi'iision  of  air,  and 
consciiuent  decomposition.  The  Ideaching  powder 
kept  at  t)0  has  lo.st  fi-O  per  cent,  of  available 
chlorine  during  the  11  mouths,  or  at  the  rate  of 
0'5j  per  cent,  chlorine  per  month  ;  that  kept  at  TO' 
has  lost  T'S  per  cent,  of  available  chlorine  diuiug 
the  same  period  of  time,  or  at  the  rate  of  071  per 
cent,  per  mouth  ;  imd  that  kept  at  80  has  lost 
17-0  per  cent,  of  available  chlorine  diuing  the  same 
time,  equal  to  1-64  per  cent,  per  month. 

There  has  occuned  a  regular  and  con-esponding 
increase  of  chlorine  existing  as  chloride  of  ciilcium 
in  all  the  siimples  diu-ing  the  time  the  experiments 
lasted.  Beginning  with  only  014  per  cent,  of 
chlorine  in  this  fomi,  the  samples  kept  at  CO' 
increased  to  5 '37  per  cent,  at  the  end  of  the  11 
months,  or  an  average  monthly  increase  of  0'48  per 
cent. ;  the  samples  kept  at  70  increased  to  G'77  per 
cent,  of  chlorine,  or  equal  to  0-02  per  cent,  increase 
per  month  ;  the  samples  kept  at  80'  increased  to  15'  03 
per  cent.,  chlorine  existing  in  this  form  equal  to  an 
average  monthly  increase  of  1 '  37  per  cent. 

As  in  the  experiments  made  in  188fi,  the  small 
quantity  of  chlorine  existing  at  first  in  the  form  of 
chlorate,  or  at  any  rate,  in  some  form  of  combination 
which  the  tests  for  available  chloiiue  and  chlorine 
as  chloride  failed  to  indicate,  and  which  coidd  be 
decomposed  by  heating  with  sulphurous  acid,  ceased 
to  exist  in  this  state  of  combination  in  each  of  the 
sets  of  samples  at  the  end  of  the  third  month, 
excepting  a  mere  trace  in  the  sample  kept  at  80  .  I 
have  satisfied  myself  l)y  repeated  analyses  that 
freshly-made  Ideachiug  powder  frequently  contains 
small  "quantities  of  chlorine  in  this  form  of  combina- 
tion, and  that,  in  the  com-se  of  a  few  months,  it 
ceases  to  exist  in  this  condition.  That  it  should 
thus  disappear  is  most  unexpected,  for  chlorates  are 
considered  the  most  stable  of  all  the  compounds  of 
chlorine  and  oxygen.  In  the  samples  kept  at  a 
temperature  of  CO  no  fiirthiu-  chlorate  was  formed 
after  the  disappeai-ance  of  the  small  quantity  existing 
in  this  fonu  at  the  beginning.  This  was  also  the 
case  in  all  the  samples  tested  in  188G  which  had  also 
been  kept  at  tempenitures  seldom  exceeibng  CO'. 
But  in  the  bleaching  powder  kept  at  7o  and  80', 
notable  quantities  of  chlorate  were  foi-med,  especially 
in  that  kept  at  the  latter  temperature.  In  the 
samples  kept  at  70,  after  the  disappearance  of  the 
first  formed  chlorate  in  April,  no  chlorine  was  found 
in  this  form  until  August,  when  the  sample  then 
tested  was  found  to  contain  0  •  2C  per  cent.  This,  it 
may  be  observed,  was  after  the  hot  weather  of  Jidy, 
when  these  samples  had  been  exposed  for  parts  of 
some  days  to  a  temperature  varying  from  78  to  80  . 
This  amomit  was  increased  to  0'43  per  cent,  of 
chlorine  as  chlorate  in  October,  and  the  latter 
amount  was  not  exceeded  in  the  fntiue  tests.  It  is 
probable,  therefore,  that  had  the  temperature  of  70" 
been  maintained,  little  or  no  chlorate  would  have 
been  formed.  In  the  samples  kept  at  80  ,  as  in  the 
other  samples,  the  small  quantity  of  chlorate  found 
at  first  had  nearly  disappeared  at  the  end  of  the 
third  month,  but  at  the  eud  of  the  fifth  mouth— iu 


The  following  table  (Table  m.)  gives  more  com- 
pletely the  percentages  of  the  constituents  of  the 
various  samples  at  the  beginning  and  at  the  eud  of 
the  period  of  eleven  months  : — 


A vailable ililorine  . . 
Clilorine  as  chloiicle 
Chlorine  as  chlorato 
Total  chlorine 


Caioiiim  in  all  forms,  reckonod 
as  lime 


Majrncsia 

Peroxide  of  iron 

Alumina 

Protosesquioiide  of  manganese. 

Carbonic  add 

Siliceous  matter 


on 

0-09 
30-3.3 

^5•Il 
o-si 

0-07 
0-33 
Trace 
1-39 
O-oO 


30-10 

28-SO 

S-S7 

0-91 

None 

0-43 

35-47 

.3504 

44-58 

45-14 

0-29 

0-29 

0-07 

0-07 

033 

0-2S 

Trace 

Trace 

1-35 

1-35 

0-45 

0-43 

19-10 
15-17 
137 
3S-C4 

45-78 
0-S9 
007 
0-2S 

Tiacc 
l-Sl 
0-45 


From  these  data  has  been  calculated  the  composi- 
tion of  the  various  samples  as  follows  : — 


Table  TV. 


Jan.  11, 
I    18S7. 


December  13.  ISSi, 


80° 


70° 


Calcium  chloroxide-CaOCl \  64-57 

Calcium  chloride 0-22 

Calcium  chlorate 0--M 

Calcium  carbonate 3'  lA 

Calcium  hydrate 19-41 

Ma^iesia 0'31 

Ferric  oxide 0-07 

Alumina t  0-33 

Manganese  oxide ;  Trace 

Siliceous  matter 0'50 

Water  (hy  difference) i  ll'lT 


I 


loo-oo 


I 


E3-84  I 

I 
8-40 

0-00 

3-07 

19-71  1 
0-29  I 
0-07  I 
0-33 
Trace  . 
0-45 

13-S4 


loo-oo 


60-G2 

10-80 
1  25 
3-07 

2U-30 
0-29 
0-07 
0-28 
Trace 
0-45 

12-87 


lOO-OO 


SOP 

S4l« 

23-72 
3-99 
3-11 

21  05 
0-29 
0-07 
0-28 
Trace 
0-4S 

12-98 


lOO-OO 


Mareiisi,i833.]     THE  JOURNAL,  OF  THE  SOCIETY  OP  CHEMICAL  INDUSTRY. 


191 


It  is  obvious  that  in  the  samples  kept  at  60°  Fahr. 
tlie  decomposition  represented  by  the  equation 
0  CaOCl.  =  Ca(C103V.  +  5  CaCL  cannot  liave  taken 
place,  seeing  that  no  ealcimn  clilorato  existed  in  the 
samples  at  the  end  of  the  experiment.  This  formnlii 
will  account  for  the  formation  of  the  calcium  chlorate 
and  some  of  the  calcium  chloride  found  in  the 
samples  kept  at  70"  and  SO",  Ijnt  not  the  whole  of  the 
latter  compound.  There  has  evidentl.v  been  nuich 
oxygeu  evolved  as  such  from  the  lime  converted  into 
calcium  chloride,  according  to  the  reaction  CaOCl-j  = 
C'aCl;  +  O,  in  the  case  of  all  the  samples;  and,  as 
accounting  also  for  loss  of  chlorine,  it  is  possible 
that  the  decomposition  mentioned  by  Lunge  and 
Opl  as  somelimes  occurring  when  air  is  passed  over 
bleaching  powder,  represented  by  the  equation 
(!aOCl^.=  CaO  +  CI;,  may  to  some  extent  have  taken 
place  whereby  chlorine  has  been  evolved  and  lime 
or  its  hydrate  has  been  formed.  The  above  analyses 
would  seem  to  bear  out  tliis  supposition,  for  the 
amounts  of  calcium  hyilrate  are  somewhat  higher  in 
the  samples  at  the  end  of  the  11  months  than  in  the 
samples  at  first,  and  there  has  been  some  loss  of 
chlorine. 

As  indicating  the  evolution  of  oxygen,  it  may  bo 
interesting  to  mention  that  the  cork  of  a  bottle  of 
the  same  kind  of  bleaching  powder  as  that  used  in 
all  the  experiments,  which  had  been  hermetically 
sealed  with  sealing-wax  and  kept  in  the  box  in  which 
a  tempei-ature  of  GO-  was  maintained,  was  forced  out 
with  explosive  violence,  and  about  one-third  of  the 
contents  of  the  bottle  scattered  alwut,  on  the  night 
of  the  '28th  of  .-Vpril.  The  remainder  of  the  bleaching 
powder  in  the  bottle  was  examined  at  the  time,  and 
found  to  contain  : — 

Ver  Cent. 

Av:iiIalilo  dilorinp *1'80 

Clilorinc  as  chloride 1"SS 

Chlorine  as  chlorate None 

Total  chlorine Ss;  33 

This  explosion  must  have  been  caused  by  the 
evolution  of  oxygen  almost  entirely,  for  there  was  as 
much  chlorine  found  in  the  bleaching  powder  after 
the  explosion  as  was  found  in  it  in  January. 

The  various  changes  which  the  samples  have 
undergone — the  loss  of  oxygen  and  some  chlorine, 
and  gain  of  water  by  absorption  of  moistiu-e  from 
diffused  air — probably  account  for  the  differences  in 
the  amounts  of  total  lime  reckoned  from  calcium  in 
all  forms,  and  also  for  the  increase  in  water.  If  the 
proportion  of  total  chlorine  in  relation  to  the  total 
lime  be  calculated,  it  will,  perhaps,  atlord  a  move 
coiTect  measiu'e  of  the  loss  of  total  chlorine  during 
the  period  than  by  any  other  mode  of  cnlctilation. 
In  the  original  bleaching  powder  it  is  seen  that  30 '33 
of  chlorine  is  associated  with  15 '11  of  lime.  In  the 
sample  kept  for  11  months  at  a  temperature  of  60  , 
had  the  it '58  per  cent  of  lime  it  contains  been 
associated  with  the  same  proportion  of  chlorine,  it 
ought  to  have  contained  35 '90  of  chlorine.  It  was 
found  to  contain  only  35 '4:7  per  cent,  of  clilorine, 
showing  a  loss  of  0'43  of  chlorine  in  relation  to  the 
lime.  In  like  manner,  if  the  sample  kept  at  70-  had 
had  the  same  proportion  of  chlorine  to  its  lime  as  at 
lirst,  it  should  have  had  36 '38  per  cent,  of  chlorine 
at  the  end.  The  analysis  shows  only  35 'ei:  per  cent. 
— a  loss  of  0'71  of  chlorine.  In  the  case  of  the 
sample  kept  at  80'  the  loss  is  still  greater.  Had  it 
had  the  original  proportion  of  cldorine  to  lime  it 
should  have  contained  30 '87  per  cent,  of  chlorine. 
It  had  only  35  "61  per  cent.,  showing  a  loss  of  1  "23  of 
chlorine. 


From  the  restilts  of  thece  experiments,  as  well  as 
from  those  previously  reported  in  1880,  it  will  be 
seen  that  although  the  available  chlorine  of  lileach- 
ing  powder  disappears  in  proportion  to  the  length 
of  time  it  is  kept  and  to  the  temperature  to  which 
it  is  subjected,  yet  within  a  comparatively  small 
amount  the  whole  of  the  chlorine  it  originally  con- 
tained is  still  retained  in  some  fonn  or  other  in 
combination  with  the  calcium  of  the  compound. 
This  at  any  rat-j  is  true  of  bleaching  powder  when 
kept  in  casks  or  bottles  for  about  twelve  mouths  at 
temperatures  varying  from  60   to  8()'  Fahr. 

To  answer  the  question,  then,  sometimes  submitted 
to  chemists,  whether  a  certain  sample  of  bleaching 
powder  containing  a  deficiency  of  available  chlorine 
has  ever  Iteen  up  to  the  required  commercial  standard 
of  35  per  cent,  available  chlorine,  it  will  in  most 
cases  be  sufficient  to  determine  the  chlorine  existing 
in  all  forms  in  the  sample,  an<l  to  assume  that  this 
all  existed  originally  as  available  chlorine.  It  is 
seldom  that  the  freslily-made  bleaching  powder  of 
I  commerce  contains  much  chlorine  in  any  other  form. 

j       In  cases  where  the  bleaching  powder  under  exami- 
nation has  got  wetted,  and   in  some  other  circtim- 
stances,  it   may  be  desirable  to  ascertain  the  ratio 
;  between  the  lime  and  the  total  chlorine  in  order  to 
j  learn  if  the  bleaching  powder  has  ever  been  of  the 
1  proper  strength.     It  may  be  assumed  that  in  good 
i  bleaching  powder  4."i  of  lime  will  always  be  associated 
with  at  least  35  of  chlorine.     If  the  ratio  falls  much 
below  this — say  if  15  of  lime  is  found  associated  with 
30  of  total  chlorine,  it  may  be  safely  assumed  that 
the  bleaching  powder  has  never  contained   35  per 
cent,  of  available  clilorine. 

My  thanks  are  due  to  my  assistant,  Mr.  C.  P.  Laidler, 
who  has  gi-eatly  aided  me  in  this  investigation. 

The  Chaiu3I.\>",  in  inviting  membere  present  to 
express  their  opinions  on  points  in  the  paper,  which 
would  be  fonually  discussed  next  month,  said  the 
presence  of  eaiiion  dioxide  did  not  seem  to  be  the 
cause  of  the  loss  of  chlorine,  which  seemed  to  take 
place  both  directly  and  by  resolution  into  calcium 
chloride  with  escape  of  oxygen,  and  by  converaion 
into  chlorate. 

Mr.  Fii.vxcE  said  that  the  temperatm-e  of  manu- 
factiu-e  had  much  to  do  ^rith  the  question.  At  too 
low  a  temperature  the  chlorine  was  not  absorbed  by 
the  lime,  and  when  made  at  a  high  temperature  the 
Ijleach  lost  its  chlorine  more  readily  than  when  made 
at  a  lower  temperature. 

Discussion  on  Mr.  Eidsdale's  papers  was  postponed 
till  next  meeting  on  April  11th,  when  ^Ir.  Pattinson's 
paper  wiU  be  iliscussed,  and  Mr,  .John  Watson  will 
read  a  paper  on  a  "  Volumetric  method  for  the 
determination  of  sulphur  in  burnt  pyrites." 
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PROFESSOR  CRUM   BROTTSJ   IX   THE  CnATU. 


A  NEW  ANTISEPTIC  SOAP. 

DV  ions  TIIOMSOX. 

It  is  now  over  oigliteen  months  since  I  commenoed  a 
serios  of  experiments  with  antiseptics  such  as  have 
become  known  within  recent  years  as  most  powerful 
in  retartliug  tlie  fjrowth  of,  or  destroying  absolutely, 
bacteria,  especially  those  as.sociateil  with  malignant 
or  infective  diseases. 

My  object  was  to  discover  some  convenient  and 
Biiitable  vehicle  for  the  antisej)tic  which  would  hold 
it  in  such  proportion  that  the  work  of  the  antiseptic 
should  be  done  eftectually,  the  vehicle  used  in  no 
way  restraining  or  diminishing  the  efficiency  of  the 
reagent  as  a  germicide. 

A  number  of  so-called  antiseptics  were  tried,  with 
results  more  conspicuous  for  the  extreme  limitation 
of  antiseptic  power,  or  rather  for  the  utter  useless- 
ness  of  .such  sulistances  in  retarding  decoiuijosition, 
or  in  any  way  acting  as  germicides. 

At  length  the  mercury  comijounds  were  tried,  and 
it  soon  became  evident  that  I  was  working  in  a  right 
direction. 

I  made  myself  as  fully  acquainted  as  I  possibly 
could  with  the  properties  of  tliese  compounds,  and 
especially  with  what  had  been  discovered  quite 
recently  as  to  their  valuable  antiseptic  powers. 

Bichloride  of  mercury  has  been  used  successfully 
in  solution  as  an  antiseptic.  There  were  connected 
with  its  use,  however,  several  disadvantages,  to  some 
of  which  I  shall  have  to  refer  later.  The  greater 
gennicidal  potency  of  biniodide  of  mercury,  though 
strongly  advocated  by  Sattler  and  otliers,  was  not  so 
well  known. 

Vehifle, 

T  may  liere  confess  that  the  difficulty  of  seciu-ing  a 
suitable  vehicle  remained  for  a  time  insurmountable, 
and  it  was  only  after  considerable  deliberation  that  I 
at  length  concluded  that  the  salt,  whatever  it  might 


be,  would  be  most  safely  and  most  easily  and 
conveniently  comVtined  with  some  soap. 

Now,  however,  cropped  up  the  diniculty  of  com- 
bining a  mercuric  salt  with  an  alkaline  soap  which 
■would  yield  a  good  lather. 

In  all  my  experiments  I  met  with  defeat,  as  the 
saltsemploycdiuvariably  struck  work  in  the  presence 
of  an  alkali.  Immediate  or  gradual  precipitation  of 
the  antiseptic  and  its  complete  destruction  as  an 
antiseptic  was  the  nett  result  of  months  of  labour 
and  numerous  experiments. 

At  last  I  tliought  of  biniodide  of  mercuiy  as  the 
salt  from  which  1  might  expect  better  things,  and  my 
oonfidenco  was  not  misjihiced,  as  the  salt  combined 
freely  and  at  once  with  soap  of  almost  any  kind,  with- 
out in  any  degree  losing  itffantiseptic  properties.  1 
had  now  advanced  so  far  on  the  road  to  success,  in 
obtaining  a  handy  vehicle  for  a  most  powerful  anti- 
septic. The  combination  was  such  as  might  bo  used 
by  a  physician  or  nurse  in  the  hospital  or  sick  room 
in  disinfecting  operations.  But  the  crucial  part  of  the 
work  had  now  to  be  set  agoing,  \'iz.,  that  of  discover- 
ing or  proving  tlio  potency  of  the  salt  when  in 
combination  with  the  soaji.  In  this  I  was  greatly 
assisted  by  Dr.  Ai'chibahl  and  other  friends  in  insti- 
tuting tests  ;  but  I  still  fotind  considerable  difMculties 
presenting  themselves  at  every  turn,  such  as  that  of 
obtaining  properly  sterilised  material  with  which  to 
conduct  my  experiments.  Crude  and  unsatisfactoiy 
as  the  tests  were,  they  proved  sufficient  to  justify 
my  most  sanguine  expectations,  and  to  aiTcst  the 
attention  of  professional  friends.  In  order  that 
Dr.  Archibald  miglit  test  the  matter  thoroughl,v. 
Dr.  AVoodhead  devised  a  method  which  gave  promise 
of  good  results,  aud,  after  some  preliminarv  control 
experiments,  the  task  was  comjileted. 

He  gives  the  following  report : — 

"  The  mercuric  salts  are  amongst  the  most  power- 
ful, if  not  the  most  powerful,  of  all  antiseptics  and 
germicides  at  our  command,  especially  the  liiehloride 
and  the  biniodide.  The  advantages  of  the  former 
are,  that  it  is  freely  solulile,  is  cheap,  and  is  a 
powerful  antiseptic.  Its  disadvantages  are,  its 
extremely  poisonous  properties,  the  readiness  with 
which  the  salt  is  reduced  and  ^rith  which  it  combines 
with  alluimiuoid  matter,  so  being  rendered  inert.  It 
is  also  very  difficult  to  get  it  to  fornj  a  soap,  the 
oleato  of  mercury  being  formed,  a  conipound  which 
has  little  or  no  germicidal  action.  The  biniodide  of 
mercury  is  a  much  more  powerful  antiseptic;  it  is 
not  so  poisonous,  anil  combines  with  soap  in  certain 
proportions. 

"  A  long  series  of  experiments  have  been  cariied 
on  with  tins  soaji  in  oi'der  to  determine  its  antiseptic 
value.  It  contAins  a  certain  proportion  of  the  bin- 
iodide of  merciuy  (in  a  solution  of  iodide  of  potas- 
sium or  other  solvent),  which  is  easily  incorporated 
in  tlxis  condition  with  the  soap  stock,  from  which  it 
has  no  tendency  to  separate. 

"A  series  of  comparative  experiments  has  also 
been  made  with  this  and  other  antiseptic  soaps,  and 
it  is  fotind  to  have  much  more  gennicidal  properties 
than  any  other  antiseptic  soap  i  have  lieen  able  to 
proctire.  Tlic  soaps  in  question  appear  tabulated 
under  Jiumerals.  The  organisms  on  which  the 
properties  of  the  soaps  have  been  tested  are  the 
following  :  —  (1)  Streptococcus  scarlatinie  (Klein), 
(2l  Bacillus  subtilis,  i:i)  orjinge  sarcina,  |4)  white 
liacillns  from  Tweed  water,  (5)  mixture  of  organisms 
from  putrid  urine,  (fi)  the  micrococcus  of  Osteo 
myelitis  (acute  iniiammation  of  bone),  (7)  Asper- 
gillus uigrescens,  (8)  a  mixture  of  spores  from  various 
fungi,  (9l  yellow  micrococcus  from  pus.  (101  mixed 
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putrefactive  orgauisms,  (11)  Bacterium  terino,  and 
(12)  Biicillus  scarliitinii'  ( Ellington) .  Solutions  of 
the  Inniodiile  soap  (1  Kniinine  of  soap  in  120  ec.  of 
water,  anil  1  gnmirao  in  (iO  cc,  oi-  1  in  1,0(10  and  1  in 
2,00iUpt  the  salt)  acting  for  10  minutes  on  silk  threads 
saturated  with  the  above  micro-organism,  prevented 
their  germination  most  elVectually.  In  every  case 
the  soap  was  removed  after  10  minutes  by  carefully 
washing  the  threads  in  two  distillc<l  waters,  after 
which  the  threads  were  iilunged  into  peptonised 
gelatine  in  the  usiud  ninnuer. 

"  The  other  autiseptic  and  ordinary  soaps  used  in 
similar  proportions  failed  inmost  instances  to  prevent 
the  growth  of  the  nucro-orgauism. 

"  [Sec  tallies  for  exact  results.)  Numbers  have  been 
used  in  place  of  the  names  of  the  soaps. 

"  We  have  also  had  submitted  for  biological  test  a 
cheaper  form  of  soap,  '  Carbolate  of  Merciuy  Soajj, ' 
in  which  a  (^impound  of  carbolic  acid  and  oxide  of 
mercury  takes  the  place  of  Ijiniodide  of  mercury. 
This  is  not  such  a  powerful  disinfectant  as  the  above, 
and  its  germicidal  actiiui  is  considerably  slower  ;  but 
we  find  that  silk  tiireads  steeped  in  micro-organisms 
or  infected  clothes  steeped  in  a  solution  of  one  part 
of  this  soap  in  12o  of  water  are  rendered  perfectly 
Kseptic!,  even  when  orgauisms  aie  iiscd  which  resist 
the  action  of  other  so-called  autiseptic  soaps.  We 
think  that  these  experiments  have  a  most  important 
bearing  ou  sanitation  and  disinfection,  and  we  con- 
sider that  Mr.  Thomson  has  solved  a  most  tlifficult 
pi-oV)lem,  that  of  killing,  and  not  merely  enfeebling, 
micro-organisms. ' ' 

"In  the  following  tables  the  word  '  Tiratinent' 
with  the  numbers  at  the  head  of  each  eolunni,  refers 
to  the  organism  used  in  the  experiment.  Thus,  in 
the  first  series,  Trcnfini'nt  7  means  that  the  organism 
numbered  7  in  the  list  was  used  as  the  test  organism, 
(.'•.,  the  thread  was  saturated  with  that  organism  (in 
this  instance  Aspergillus  mgi'escens)  Ijcfore  being 
placed  in  th(^  antiseptic  solution  ;  U  =  yellow  micro- 
coccus from  pus  and  so  ou." 

"  '  Conh-iil '  refers  to  the  fact  that  a  sterilised  thread, 
one  of  the  batch  to  bo  used,  was  plunged  into  the 
nutrient  gelatine  ;  if  no  growth  occuii-ed  the  thi'eads 
were  looked  upon  as  beiug  fit  for  use,  luul  the  series 
of  experiments  was  accepted.  It  wiU  be  seen  that 
there  is  always  a  minus  mark  (— )  opposite  the  word 
control,  showing  that  uo  growth  ever  occiu'red  and 
that  the  whole  of  the  threads  were  germ  free  to  begiu 
with." 

"  '  None '  refers  to  the  fact  that  no  antiseptic  was 
used  in  the  experimentsreferred  to  in  the  line  opposite. 
The  needle  was  simply  plunged  into  the  mass  of 
nricro-orgauisms  and  then  into  nutrient  gelatine.  It 
will  be  seen  that  there  was  invariably  in  such  cases 
u  profuse  growth,  indicated  by  the  two  plus  marks 
(+  +  )." 

"  '  1  didillcdwatcv  '  moans  that  after  the  thread  had 
been  soaked  in  the  micro-organisms,  it  was  thoronghly 
washed  oiico  with  distilled  water  for  10  minutes  and 
then  plunged  into  the  nutrient  gelatine." 

"  '2  iind  3  (JistlUed  I'-atcr^'  should  be  read  in  the 
same  way.  It  will  be  seen  on  refemng  to  the  tables 
that  these  washings  do  not  interfere  with  the  growth 
of  the  organisms,  as  '  -t-+  '  appears  in  every 
instance." 

"In  the  use  of  the  soap  or  of  an  antiseptic  solution 
the  method  of  procediu'e  was  as  follows  : — " 

"  Tlu'eads  wore  sterilised,  then  plunged  into  one  or 
other  of  the  organisms,  afterwards  soaked  in  the 
solution  of  soap,  &o.  for  the  time  marked  in  the 
column,  .5  minutes,  15  minutes,  &c.  They  were 
then  washed  in  two  tlistilled  waters,  lu  minutes  each, 


after  which  they  were  plunged  into  the  sterilised 
gelatine. " 

"  '  « '  after  soap  refers  to  stronger  solution  =  1  of 
soap  to  00  of  water." 

"  'h'  after  soap  refers  to  stronger  solution  =  1  of 
soap  to  120  of  water. 

'■   '  +  ' means  that  growth  has  not  Ijeen  prevented. 

"  't- +' that  growth  is  luxuriant. 

"  '  +  ?  '  that  growth  is  verj'  scanty  indeed. 

"  '  — '  that  there  is  no  growth  on  the  fourth  day. 

"  '  —  !•''  that  slight  growth  mado  its  appearance  after 
the  fourth  day." 

"No.;!,  Orange  sarcina  is  somewhat  uncertain  in 
its  growth." 

FiiisT  Seuie.s. 


Trcahncnt i  7 

Control I  — 

Xoiic ■(•  + 

I  Dijlillal  Water ;  + + 

:;       .,        Waters '  +  + 

o       ..              \  ■i-  + 

YuKuw  Soiili  „'„ I  H-  ■^  , 

,;,, «b.  I  -I--I- 

niiiiodide  Soap  ii'„=jiJi5'ii  -I- 

■)                •»               1311  —  45-JO  ~   • 

Biniodide  So)ution  ^J^n.  —  f 


+  + 
+  + 

a 

+  +  .S 

S 

+  +  n 


!  +  + 


+  + 
+  + , 
+  + , 
+  + 
-t- 

+  7 
-? 


6 

■^  + 

•1-  + 

i 

3 
1 

+      +      + 
ij  minutes. 

+  + 

-H? 

- 

+  ? 

10 

-^  + 
-f  + 
•(  ■^  » 

+  +  S 
+  +  TI 

4-  + 


FmsT  Series— co»i. 


Trcatiuctit -  -  -  - 

10 

10 

10 

13 

li 

Ck)utrol 

+  + 

-t--!- 

■f-t- 

■H- 

1  Distiilcd  "Wilier 

-*■  + 
+  + 
+  + 

t 

-f + 

1 

3 

■g 

lO 

■(-  + 
+  + 
-(-  + 

■(■  + 

-I-  + 

-n- 

■f-h-t- 

:j 

-t-4- 

-H--H 

1 

&  + 

-t-  + 

_ 

•^ 

-I-  + 

-h-1- 

+  + 

IJinioflide  Soap  „\,= 

.^., 

X    — 

*Ao 

- 

•I-? 

- 

- 

- 

Biniodide  Solution 

r'ntl 

- 

- 

- 

- 

HmosD  Sekies. 


Treatment 

Control 

None' 

1  Distilled  Water 

i       „        Waters 

3        „  

Tlioinson's  Biuiodide  in  Hypo' . . 

„        Bromide  of  Ug 

Biniodide  Soap,    a 

„       b 

Carbolate  of  Hg  Soap,    a 

„  6 


+  + 
+ 
+  +    . 

09 

U 

+  +3 

S 

+  a 


+  + 

■H-l- 
+  +    . 

++I 

-'<  a 


+  + 
+  -(■   . 

n 

a 

+  a 

in 

+   " 


-H- 

+  -1- 

+  ■!■  . 
m 
o 

+  ■*■  1 

4-     3 


WlicH  limo  ia  written  in  a  column,  it  refers  to  all 
•  H.VPO  =  lI,vposnIpliite  of  soda. 


in  that  eolnmn. 
C 


194 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMIC-VL  INDUSTRY.      [M»rch3i,i888. 


Thibd  Series. 
Threads  left  iu  Antiseptic  Sohitioii  for  Ton  Jliuiites. 


Treatment 

Control 

None 

1  DiKtillcd  Water 

2  „        'Waters 

8       

Cnrbolatc  0(  Hp  Soa|)  a.. 


Old  Biniodidc  ot  Hg  Soap  n . 


New 


+  +  + 
+  +  + 
+  +  + 
+  +  + 
-? 

-? 


+  +  + 
+  +  + 
+  +  + 
+  +  + 


«.... 


l.a.. 

1.4. . 

II.  a.. 

II.  6.. 

III. a.. 

III.6., 

IV.  o., 

IV.i.. 

V.n.. 

V.  i.. 

VI.  n. 

VI.  6. 

VII.  o. 

VII.  4. 

VI II.  a. 

VIII.  6. 

IX.  a. 

IX.  4. 


+  + 

+ 
+  + 

+ 

+ 

+ 
+  + 

+ 

+ 

+ 

+  + 
+  + 

+ 
+  + 

+ 


+ 
+  + 

+ 
+  + 

+ 

+ 

+  + 
+  + 


+  + 
+? 


+  +  +  1 
+  +  + 
+  +  + 
+  +  + 


+  +  + 
+  +  + 
+  +  + 

+  +  + 

+  ? 
+ 


+  + 
+  + 


+  + 

+ 


+ 
+  + 


+ 
+ 
+ 
+ 

+  + 
+ 
+ 

+  + 
+  + 
+  + 
+  + 
+  + 
+  + 
+  + 


Fourth  Series. 
Threads.    Ten  Minutes  of  Antiseptic  treatment. 


Treatment 

Control . 

None 

1  Distilled  Water 

2  „         Waters 

.3 

BinioiUde  Soap  !„'„„  („'„) . . 

40UO     Vi3o'' 


X. 


XI. 


Hgl  Ij  Sol. 


Tilou* 


Ilgl,  So!. 


SddS- 


1 

4 

3 

+  + 

+  + 

+  + 

+  + 

+  + 

+  + 

+  + 

+  f 

+  + 

+  + 

+  + 

+  + 

- 

- 

+  ? 

+ 

+  + 

+ 

+ 

+  + 

+ 

+  + 

+  + 

+ 

+  + 

+  + 

+ 

_  y 

_  y 

- 

+  + 

+  ? 

- 

+  + 

- 

+ 

+  + 

_  y 

_  y 

- 

- 

+  + 
+  + 
+  + 
+  + 


+  + 
+  + 
+  + 
+  + 


+  ? 
+  ? 


PlFTH   SfiBlES. 

Threads.    Thirty  Minutes  of  Antiseptic  treatment. 


1 

+  + 
+  + 

+  + 

2             3 

+  +         +  + 
+  +         +  + 
+  +         +  + 

+  +         +  + 

_.            _ « 
1 

4 

jf  one 

+  + 

1 

3                            ^                 

+  -f 

Biniodide  Soap  vJoj  (oo) 

-.tmss  (lis) 

+ 

' '  The  biniodide  soap  also  has  been  tried  in  the  treat- 
ment of  cases  of  eczoniii  witli  most  marked  success, 
especially  where  the  irritation  has  been  produced  by 
the  fennentatiou  of  accumulated  secretions  (the 
fermentation  being  set  up  by  micro-organisms). 

"  It  has  also  been  used  iu  jiarasitic  skin  diseases, 
such  as  favus  aud  ringworm,  also  with  marked 
success,  the  results  proving  that  the  activity  of  the 
biniodide  as  a  parasiticide  is  not  iu  any  way  lost  when 
it  is  comliined  with  soap.  The  importance  of  this  iu 
couuexiou  with  the  washing  of  scarlet  fever  patients 
dauing  the  period  of  desquamation  and  the  preven- 
tion of  infection  is  very  evident." 

DISCUSSION. 

Mr.  DoTT,  referring  to  Dr.  Woodhead's  statement 
that  bichloride  of  mercury  precipitates  with  albu- 
men, said  that  there  was  no  doubt  that  tliis  was  the 
case,  but  the  precipitate  dissolves  iu  an  excess  of 
the  albumen,  and  iu  Lister's  process  for  preparing 
"  serosublimated "  gauze,  that  property  is  made 
use  of. 

Mr.  AiKMAN  said  that  the  property  which  bi- 
chloride of  mercury  possessed  of  precipitating 
albumen  was  what  doubtless  made  it  valuable  as 
an  antiseptic  iu  preserving  timber.  Corrosive  sul)- 
limatc  was  for  long  one  of  the  most  widely  used  of 
antiseptics  for  this  pmpose.  It  was  now  of  coiu'se 
almost  entirely  supereeded  by  the  use  of  "creosote," 
which  like  the  bichloride  of  mercxu-y  possessed  the 
property  of  coagulating  the  albuminous  compounds 
in  the  wood. 

Dr.  WooiuiEM)  said  that,  as  regards  strength,  the 
soap  contained  from  1  to  3  per  cent,  of  biniodide  of 
mercury  dissolved  iu  iodide  of  potassium  (1  to  cl 
parts  of  the  salt  iu  100  parts  of  the  soap).  The 
watery  solution  of  soap  was  always  made  up  as  far  as 
possible  so  that  it  might  l)e  2  or  1  iu  4,000 — that  is 
that  there  might  be  one  part  of  the  salt  iu  2,000  of 
water,  or  one  pai't  in  4,000  (by  taking  one  part  of 
the  3  per  cent,  soap  in  tiO  or  120  parts  of  water). 
Touching  on  the  re-solutiou  by  albumen  the  diffi- 
culty, lie  said,  iu  preserving  tissues  was  the  hmited 
fpiautity  of  alljumeu  in  a  piece  of  tisstie.  In  liu'ge 
pieces  there  was  no  flow  through  the  tissues,  and 
consequently  at  the  siuiacc  the  albumen  was  pre- 
cipated,  the  bichloiide  having  lost  its  antisejitic 
powers,  the  centre  of  the  tissue  became  putrid  from 
the  presence  of  organisms  not  allected  by  the  mercuric 
Bait.  If  a  small  piece  of  tissue  and  a  large  propor- 
tion of  bichloride  was  used,  its  great  value  was  that 
it  practically  fixed  everything  in  exactly  the  con- 
dition in  which  it  came  in  contact  with  the  mercuric 
salt,  and  therefore  it  was  tised  with  delicate  tissues 
for  fixing  or  coagulating  the  jirotoplasm  in  the  exact 
condition  iu  which  it  was  found  at  death. 

=c<eceeee«= 


Mmxii3i,i'*'*'<]     THE  JOURNiiL  OF  THE  SOCIETY  OF  CMEMICAL  INDUBTBY. 


19& 


DISCUSSION  ON  MR.  MACADAJIS  PAPER 
ON  MANURES,  NATURAL  AND  ARTIFICIAL. 

(.JOUKNAL  Vn..,  79.) 

Mil.  Staxiiiud  I'onsidorecl  the  subject  n  very  large 
auil  very  iutorestinp  one,  Imt  he  woiihl  like  to  ask 
Mr.  Mafadaiii  whether  lie  (lid  uot  think  tlmt  the 
makiiifj  of  sohihlo  phosphate  or  miperphospliate 
was  likely  to  heeome  a  thing  of  the  past  ?  The 
hidance  of  evidence  was,  he  thonght,  in  favour  of 
the  fact  that  any  pliosphate  was  available  for  agricul- 
tural purposes,  however  insoluble,  j^rovided  it  was 
sufficiently  linely  pfround.  It  appeared  to  him  that 
the  very  troublesome  and  offensive  process  of  nuikiug 
superplujsphates  was  simply  a  roundabout  way  of 
getting  the  phosphate  into  a  line  state  of  division, 
as  it  was  luiown  that  when  superphosphate  was 
added  to  the  soil  it  assumed  the  insoluble  form,  and 
became  a  precipitated  phosphate,  which,  curiously 
enough,  in  the  analysis  was  uot  valued  nt  such  a 
high  figure  as  the  soluble.  When  the  extraordinai-y 
rapid  development  of  this  basic  phosphate  wa.s  con- 
sidered, and  the  enormous  quantity  wliich  was  Ijeing 
poiu'ed  into  the  market  (and,  he  believed,  being  used 
as  fast  as  it  was  ]iroduced),  it  certainly  did  look 
as  if  the  manufacture  of  superphosphates  would 
become  a  thing  of  the  past. 

He  believed  that  all  chemists  would  warmly 
welcome  any  general  standard  method  of  analysis 
for  manures,  provided  it  was  put  forward,  as  in 
America,  by  a  sufficiently  standard  authority. 

Mr.  DoTi  admitted  the  advantage  of  a  standard 
method  of  analysis,  b\it  there  was,  in  his  opinion, 
one  disadvantage,  and  that  was  the  tendency  to 
perpetuate  methods  of  analysis  which  might  sub- 
secpiently  be  improved  upon. 

Mr.  LiviXK  asked  if  the  agricultural  value  of 
"  ilissolved  bones,"  ami  a  manure  "  so  called,"  but 
prepared  from  mineral  jihosphate,  with  the  addition 
of  nitrogenous  matter,  and  only  sufficient  cnished 
bone  to  give  it  the  ajipenrance  of  dissolved  bones, 
was  the  same,  because,  if  not  so,  the  sale  of  such  a 
sophisticated  compound  looked  like  a  fraud. 

Dr.  MiLSK  quite  agreed  with  Mr.  Stanford  as  to 
the  probable  nou-esistence  of  artificial  manures 
by-aud-bye.  The  adoption  of  a  uniform  method  of 
analysis  would  certainly  l)e  a  step  in  the  right 
direction.  It  was  certainly  vei'y  aggravating  for 
a  chemLst,  who  was  using  what  he  believed  to  be  the 
most  accurate  process  for  the  determination  of,  say, 
phosphates,  to  have  his  results  compared  with 
auother  chemist  who  was  using  an  obsolete  process. 
The  chemists  of  America  were  certainly  to  be  con- 
gratidated  on  having  imited  in  the  endeavoiu-  to 
adopt  a  uniform  method,  which  everyone  should 
follow,  as,  except  that  was  done,  there  would  be  no 
end,  in  his  opinion,  to  discrepancies  in  the  analysis 
of  manures. 

Mr.  Macadam,  replying  to  Mr.  Stanford,  admitted 
the  possibility  of  siiperphosphates  becoming  a  thing 
of  the  jiast.  He  had  no  douljt  whatever  that  if 
phosphates  could  be  sufficiently  finely  ground  there 
would  be  very  little  necessity  for  treatment  with 
sulphuric  acid.  Many  would  recollect  Morfitt's 
process,  in  which  raw  phosphates  were  dissolved  in 
hytb'ochloric  acid,  and  the  resulting  solution  pre- 
cipitated by  lime.  The  process  had  never  come 
into  use  to  any  great  extent.  By  this  process  the 
phosphates  were  obtained  in  an  extremely  tine  state 
of  diWsion,  but  the  cost  of  manipulation  was  too 
great,  at  least  with  the  present  low  rates  at  which 


I  soluble  phosphate  could  be  purchased.  Why  "  pre- 
cipitated "  or  "  reverted "  phosphate  should  not 
have  a  greater  value  attached  commercially  to  it 
than  "  soluble "  phosphate  he  did  not  pretend  to 
say,  and  he  could  not,  within  the  limits  of  the  time 
devoted  to  this  discussion,  fairly  lay  before  the 
meeting  the  ojunions  expressed  by  tlic  advocates  on 
either  side  of  the  controversy.  In  his  own  opinion 
a  greater  value  should  be  aUowcd  for  these  "  preci- 
pitated "  phosphates  than  for  "  insoluljle  "  phosphate, 
as  the  tirst  would  be  more  readily  taken  U])  by  the 
plant  than  the  latter.  He  did  not  quite  agree  with 
a  previous  speaker  that  if  a  "  ici  oy/i  wJ  "  series  of 
processes  were  estaldished,  erroneous  methods  woidd 
be  perpetuated,  as  such  would  be  guarded  against, 
jirovided  the  committee  appointed  to  arrange  the 
processes  was  sufficiently  large  and  representative. 
He  agx'eed  with  Mr.  Ii-vine's  contention,  that  to  call 
a  dissolved  mixtiuc  containing  mineral  phosphates 
mixed  with  bones  "  bone  manure,"  was  not  descrip- 
tive of  the  article,  and  that  the  use  of  such  titles 
should  not  be  encoiu'agcd.  In  fact,  this  was  a  case 
which  the  Trade  Marks  Act  would  probably  rectify. 


The  Fifth  Mceliiig  for  this  Session  ivas  lield  in  the 
Ilooms,  207,  Bath  Street,  Glasgow,  on  Tiusdoi/, 
March  6th,  1888. 


iUl.    J.    J.    COLEMAX    IX    TUi;    CHAIK. 


ON  THE  ESTIMATION   OF  THE  C.VLORIFIC 
VALUE  OF  SOLID  AND  LIQUID  FUELS. 

BY    KKEDK.    J.    KOWAX,    C.E. 

The  estimation  of  the  calorific  value  of  fuel  has 
been  for  a  considerable  time  known  to  be  a  matter 
of  much  difficidty,  and  it  is  being  recognised  that 
the  methods  which  have  been  employed  in  such 
estimations  can  at  liest  afford  only  ai^proximations 
to  the  full  value. 

The  methods  referred  to  are  (1)  the  experimental 
method,  which  is  carried  out  by  submitting  speci- 
mens of  fuel  to  combustion  in  a  calorimeter  :  and 
(2l,  the  theori'tical  method,  wliich  consists  in  calculat- 
ing the  calorific  value  of  the  different  elementary 
bodies  existing  in  the  fuel,  as  set  forth  in  the  result 
of  an  ordinary  chemical  analysis,  and  assuming  the 
calorific  value  of  the  fuel  to  be  the  simi  of  these, 
with  certain  unimportant  corrections. 

As  long  as  the  means  employed  for  the  use  of  fuel 
in  the  arts  and  manufactures  remained  in  a  cnide  or 
imperfect  state,  there  was  no  occasion  to  qiiestiou 
the  sufficiency  of  these  estimates  of  calorific  value, 
since  they  yielded,  in  general,  higher  results  than 
were  attained  in  practice.  With  the  improvement 
of  appliances  for  the  combustion  of  fuel  on  the 
large  scale  and  for  tlie  ajjplication  and  utilisation 
of  its  heat,  which  have  followed  enlightenment  as 
to  the  true  natiu'e  and  value  of  heat,  discordant 
results  have,  however,  appeared  ;  and  there  is,  more- 
over, an  increasing  desire  in  such  matters  to  know 
what  is  the  ma.ximum  result  attaiualile,  in  order  that 
practice  may  be  compared  with  it  and  improved  in 
view  of  it. 

Recent  results  observed  in  engineering  practice 
with  coal  used  in  steam-boiler  furaaces  have  led  to 
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the  couolusion  tlmt  coal  luis  ii  {jrcater  evnporntinK 
power  as  so  used  than  its  thermal  e(|uivaleut  lis 
iisnallv  ascertaiuetl  shows  to  Ijc  possilile.  In  addi- 
tion to  tliis,  residts  repeatedly  obtained  of  late  years 
with  li<piid  fuels,  have  completely  upset  all  thermal 
ealeulations  founded  upon  their  ultimate  chemical 
composition.  It  is  of  course  easy  to  dismiss  such 
results  ;i.s  mythical,  or  to  endeavour  to  explain  them 
away  by  sugpestinp;  priminp;  of  steam  boilers  or  some 
other  abnormal  action  whieli  would  vitiate  the  result, 
but  it  is  surely  much  wiser  to  accept  them  as  an 
incentive  to  fresh  imiuiry  as  to  the  direction  in 
which  it  may  be  possible  to  improve  our  methods 
of  estimation. 

One  WTiter*  some  time  uffo  snggestecl  that  the 
temperatiu-e  of  ignition  must  be  added  in  estimating 
the  heating  value  of  fuels,  but  it  is  impossible  that 
this  element  e^iu  enter  into  estimates  of  the  quaiUifij 
of  heat  available  from  the  eomlmstion  of  fuel.  Com- 
bustion is  chemical  combination  which  is  jiossiblo 
only  under  certain  conditions,  and  these  include 
the  physical  Ktatc  of  the  sulistauces  and  a  given 
minimum  temperature  which  is  a  sialic  condition 
essential  to  the  jiroduetiou  of  the  iiheuomeua. 

Another  writerf  endeavoius  to  find  iu  the  degree 
in  which  tiie  efTcct  of  ntdiaiil  heat  is  utilised  the 
solution  of  all  questions  as  to  ditiereuec  iu  heating 
eflects.  This,  however,  although  it  may  influeuce 
the  nu'tliods  of  aj)plyiug  fuel,  cannot  help  us  in 
estimating  the  quiuitity  of  heat  which  may  be 
obtained  from  its  combustion.  The  amount  of 
radiant  heat  produced  varies  with  the  intensity  or 
temperatiue  of  combustion,  and  not  witli  the  calorific 
value  of  the  fuel. 

A  glance  at  the  defects  of  existing  methods  of 
estimation  may  enable  us  to  see  more  cleaj'ly  what 
is  recpiired  in  the  way  of  improvement. 

(1.)  The  calorinietric  method  is  olijcetionable  be- 
cause it  operates  upon  very  minute  quantities  of  the 
substance  which  is  being  tested  ;;|;  the  gaseous  pro- 
ducts of  combustion,  when  allowed  to  rise  in  bulibles 
through  the  water  in  the  calorimeter,  have  Ijcen 
found  to  be  not  completely  cooled,  thus  causing  a 
"not  imimportant  "  loss  of  heat  ;S  and  the  dense 
fumes  generally  given  oft'  "indicate  that  the  com- 
bustion itself  is  incomplete.":!  The  combtistion  is 
usually  conducted  rapidly  in  a  coulined  space,  in 
presence  of  the  rcsidting  products,  so  that  it  might 
well  be  incomplete,  liesides  being  thus  cimductcd  at 
a  low  temperat\u'e.  The  oxygcu  is  frecpiently  de- 
rived from  the  decomposition  of  some  solid  substance, 
and  the  carbonic  oxide  which  passes  off  is  necessarily 
formed  by  decomposition  of  the  carbonic  acid  iu  pre- 
sence of  the  glowing  carbon,  both  of  these  actions 
absorbing  heat.  Even  in  the  results  obtained  with 
Favre  and  Silbermann's  calorimeter,  cai'bouic  oxide 
Was  found,  and  it  is  well  known  that  this  gas  is  not 
formed  as  the  result  of  a  primary  combustion, 
although  the  amount  of  heat  absorbed  in  producing 
it  from  carbonic  acid  is  not  fully  luiown.  For  iu 
adiUtiou  to  the  absorption  of  heat  due  to  change  of 
volume,  it  is  to  be  observed  that  as  oxygen  combines 
as  O;,  work  must  be  expended  in  separating  that 
duplex  molecule  when  CO  results  from  the  action 

CO;  -I-  C  =  2  CO. 

{'2,  \  The  uutruBt worthiness  of  the  metiiod  of  cal- 
culating theoretical  cidorilic  power  is  due  to  a  variety 


•  ■■  Enffineeriii?."  S8th  Jul.v  1SS2. 

t  The  ■■  Kiifriiicvr. "  21st  October,  iind  lUli  Noveiu'jcr,  1S87. 
J  Srr  \V.  AiiiU'rvni  in  Inst.  C.  E.  kclurL*^  on  "  llc«t  iu  ild  me- 
rhunicil  iipplication.'.."    (11'*.1.) 
{  l'ero.v.     .Mtlnllurgy,  Vul.  FacI,  p.  Oil. 
ii  i,  (Joodman  in  the  "  Engineer,"  Ith  Nu>ciubcr  1887. 


of  caiises.    First  of  all,  there  is  the  uncertainty  as  to 
the  viUue  to  be  ascribed  to  the  elements  themselves. 

Favre  and  Silbermanu  found  considerable  ditVerenco 
between  the  calorific  powers  of  five  varieties  of  pure 
ciu'bou,  as  follows  :  — * 


Wood  charcoiil  . . . . 
Gas  retort  carljun  . 
Artinciiil  f^rapliitc  . 
N:ilivo firDpliitc  ... 
Diamond 


CaloriHc  Power. 


8I)S0 

SOWS 

77IH-3 

77lli;tj 

7770-1 


SiK'cific  Heat 

gnanlt). 


Spec  I 


0-2H60 

Oi'n.'XlO 
()•  111702 
0'2(ilS7 
0-14087 


SO  that  they  concluded  that  "  there  is  no  exact 
relation  between  the  calorific  power  sind  the  siiecific 
heat  of  carbon  in  the  ditTereut  allotropic  states."  It 
apjiears  also  from  these  results  that  "the  heat  of 
combustion  of  an  elementary  substance  depends  not 
oidy  upon  its  chemical  constitution  bttt  also  upon 
its  physical  state  before  combustion. "t 

I'^avrc  and  Silbermanu  noticed  that  the  density  of 
both  simple  and  compound  botlies  exerts  an  inttuence 
upon  their  calorific  value,  and  showed  that  "  the 
fuel  value  of  iJolymeric  boilies  varies  with  the  state 
of  condensation  of  their  molecules,  with  which  it  is 
in  inverse  ratio."  They  ai^plied  the  same  observa- 
tion to  simple  bodies  iu  tliffereut  allotropic  conditions, 

I  fen-  while  carbou  vapoiu-  is  valued  at  11,-214  calories, 

I  natural  graphite  is  only  7706-r),  and  diamond  7770. 
All  calculations  of  the  calorific  value  of  fuels 
proceeil  upon  the  assumption  that  the  ciu-bon  of  the 
fuel  exists  in  it  as  solid  carbon,  iu  which  state  it  is 
to  be  taken  as  of  the  value  of  wood  charcoal  burning 
to  carbonic  acid,  although  it  is  certain  that  this  is 
wide  of  the  mark  for  both  solid  and  li<piid  fuel — even 
ajiart  from  the  fact  that  a  large  portion  of  the  carbou 
must  liuru  iu  the  state  of  gas. 

In  addition  to  this  uncertainty  about  carbon,  there 
is  the  fact  that  all  estimations  of  the  calorific  power 
of  hytli-ogeu  have  l>een  made  w  ith  that  sidjstance  iu 
the  state  of  gas.  Little  is  known  about  it  in  other 
states,  but  it  is  certain  that  neither  iu  coal  nor  in 
licpiid  fuel  does  it  exist  as  a  gas,  although  it  may  be 
gasified  before  either  fuel  is  ignited.  Iu  assuming 
therefore,  that  the  calorific  jjower  of  sohd  or  liquid 

,  hydrogen  is  the  same  as  that  of  gaseous  hytlrogeu 
"  we  commit  an  error,"  as  Professor  Riicker  remai-ks,  + 

"of  the  existence  of  whii-h  we  are  certain,  while  w-o 
are  totally  ignorant  of  its  maguitude. " 

All  ordinary  analyses  of  fuels  give  simply  their 
ultimate  chemical  composition  or  the  proportions  of 
the  several  elementiu-y  boilies  into  which  they  arc 
resolved.  In  analyses  of  coal  we  have  usually  the 
perccntiige  proportions  of  ciu-bon  and  hyilrogeu  into 

'  which  the  coal  has  been  resolved   by  the  action  of 
heat. 

Of  the  proximate  composition  of  coal  but  little  is 
known,  but  it  is  recognised  that  it  consists  for  the  most 
part  of  t^olid  hyJiorarboiie  <uid  is  not  a  mere  mixturo 
of  carbon  and  hydi-ogen.  Extremely  little  progress 
has  been  made  in  isolating  any  of  these  hytU'ociu-bons 
iu  their  natural  state  by  chemical  methods,  and  it  is 
very  doubtful  if  they  can  be  successfully  separated 
from  one  another.     When  heat  is  applied  to  coal  it 


•  Set  Percy.    Fuel,  p.  1B8. 

t  ■'  Coal,  ils  history  and  uses,"  p.  213.    London,  Macinillau,  1878. 

i  Ibid.,  p.  2W. 
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is  -well  known  thnt  gBseons  hydrocarbons,  probably 

of  (lilleieiit  compoHition,  nre  fonneil  by  reactions 
tnkiiif<  plaoo  withiu  the  substance  of  the  coiil,  mid 
linallya  certain  quantity  of  so-called  "  fixed  carbon," 
or,  more  properly,  deposited  carbon,  remains  after 
nil  the  gaseous  hydrocarbons  liave  been  driven  ott'. 

Tlie  fact  is  often  overlooked  that  tlie  composition 
of  tlie  liydrocarbons  formed  by  tlie  action  of  heat  on 
coal,  as  well  as  tlie  physical  state  of  the  resultant 
carbon,  depends  upon  tlie  temperature  to  which  the 
coal  has  been  exposed  dnrinpr  distillation  or  decom- 
position,  and  since  the  caloi-ilic  value  of  the  ditferent 
liydrocarbons  varies  with  their  coustitiition  and  tliat 
of  solid  carlion  with  its  physical  state,  it  is  evidently 
not  easy  at  jjresent  to  trace  any  exact  relation  between 
the  results  yielded  by  any  given  coal  on  analysis  and 
those  found  in  practical  use.  I 


We  thns  do  not  know  what  coal  is  proximately 
composed  of — in  what  way  tlie  elements  are  combined 
in  its  substance— or  what  is  the  calorific  value  of  its 
various  ingredients  or  of  the  compoumls  which  may 
be  produced  l)y  treating  it  at  different  temperatures. 

In  the  face  of  such  elements  of  uncertaiuty  it  is 
not  surprising  that  Messrs.  Scheuier-Kestnei-*  and 
Jleunier-Dollfus  foniiil  wide  variations  between  the 
experimental  aud  calculated  calorific  valuesof  different 
varieties  of  coal,  and  also  lietween  those  of  different 
specimens  of  coal  which  yielded  practically  the  sarao 
results  on  nnnlysi.s. 

Several  of  the  most  striking  of  their  results  were 
pnbli.shed  by  Dr.  Percyf  in  the  following  table, 
whicli.  however,  contains  only  instances  in  which  the 
experimental  result  exceeded  considerably  the  theo- 
retical or  calculated  calorific  power  : — 


No. 


h; 


4 

B 
C  1 

ri 

I 

8  J 


Locality. 


Description 

of 

Co:il. 


Percentage  CnmpoBition  of  the  Coal, 
exolusivo  of  Ash  and  Water. 


Calorirtc  Power  calculated 

on  tlie  dry  Coal  free 

from  Ash. 


Carbon. 


Hydrogen. 


OxyfTcn  and 

Nitrogen. 


Experi- 
mental. 


Theoretical. 


Coke  per 
Cent. 

calculated 

on  the 

dry  Coal, 

free  from 

Ash. 


Manostiue,  Basses  Alpes  , 

Louiseiithal.  S:uirl)riick . , 
Duttueiler,  Saarliriiek. . . 
Konohamp 


Creiiiiot 


Lignite 

Lipnite 

Xot  stated  . . . 
Uol  stated  . . . 

Cakins 

-{  '  Non-cakin;^.. 
L   Authracile... 


Ce-31 
"0-57 
70 -87 
S3-8i 
88-.S3 
88-13 
!W7!l 
92  •.'iO 


4-S5 

;>u 

•l-fiS 

in 

i-U 


2S-SI 

2.3  im 

13  •4.1 
ll-oS 
7iO 
7-11 
4  (17 
3 -US 


6,<);ii 

7,3G3 
8,215 

8,721 
11,117 

ii,i;ai 

9.2M 
(),45fl 


5,782 
C.o.'W 
7,050 
7,871 

8,-i8l 
8,585 
8,5.53 


46'7li 
47 '55 
59-411 
03-53 
71-53 
SO -42 
84- 12 
88-15 


Nos.  5  and  6  illustrate  the  case  of  two  specimens 
of  coal  which  show  practically  the  same  percentage 
composition  on  analysis,  but  ha\  e  more  than  5  per 
cent,  ditl'ereuce  in  calorific  power ;  whilst  tj  shows  a 
smaller  proportion  of  carbon  combined  with  a 
pi-eater  calorific  power  than  7  exhibits,  although  the 
available  hydrogen  is  practically  the  same  in  both. 
The  difference  between  experimental  aud  calculated 
calorific  powers  amounted  in  some  instances  to  15 
per  cent. 

In  the  case  of  two  specimens  of  coal  from  England 
fuot  given  in  the  table},  the  calculated  heat  was  also 
too  small ;  but  in  the  case  of  some  kinds  of  bro-wii 
coal  from  France  aud  Germany  it  was  larger  than 
the  experimental  result,  wliile  there  was  not  much 
difference  between  the  experimental  and  calculated 
results  in  the  case  of  several  Idutls  of  coal  from 
Russia. 

The  correctness  of  some  of  these  results  was 
assailed  by  Buntc,  Stohmaun,  and  Fischer,  but 
Scheurer-Kestner*  succeeded  in  maintaining  their 
accuracy  against  the  objections  of  his  critics. 

Dr.  Percy  remarks  that  Scheurer  -  Kestuer  en- 
deavoured to  explain  the  ilifference  in  calorific  power 
between  Nos.  5  and  6  "by  attacliing  a  higher 
calorific  value  to  the  carbon  which  remains  in  the 
coke  formed  than  to  that  which  is  evolved  dni-ing 
the  process  of  coking,"  but  that  this  hypothesis  will 
not  explain  the  discrepancy  in  the  cases  of  6  and  7. 

Griinert  inclined,  it  is  said,  to  Sclieurer-Kestner's 
view,  whilst  Von  HauerJ  ascribed  an  increase  of 
calorific  power  to  increased  age  of  geological  for- 
inatiou.  The  conclusion  which  is,  however,  expressed 
by  Dr.  Percy  is  undoubtedly  the  most  weighty  which 


has  been  announced.  "It  is  the  author's  opinion," 
he  said, J  "that  a  thorough  investigation  by  com- 
petent analysts  into  the  proximate  chemical  con- 
stitution of  coal,  which  is  at  present  wholly  unknown, 
is  a  necessary  prelude  to  any  trustworthy  explanation 
of  the  differences  in  question." 

Until  that  most  desirable  goal  is  reached,  it  is 
wortli  consideration  whether  we  cannot  approximate 
our  method  of  estimating  calorific  power  more 
closely  to  the  actual  conditions  under  which  fuel  is 
used. 

If  specimens  of  coal,  for  instance,  were  resolved 
into  volatile  hydrocarbons  and  fixed  carbon  at  a 
series  of  ascending  temperatures,  or  at  a  minimum 
and  a  maximum  temperature,  the  volume  and  com- 
position of  the  gases  given  off  at  each  temperature 
respectively  could  be  observed,  as  well  as  the 
quantity  and  physical  state  of  the  "  fixed  carbon  "  in 
each  case.  The  quantity  of  sulphur,  niti'ogen,  aud 
ash  contained  in  the  coal  would  also  be  estimated, 
and  the  influence,  if  any,  of  the  nitrogen  on  the 
combustion  of  the  carbon  might  be  investigated. 

If  now  to  the  calorific  value  of  the  solid  carbon 
thus  obtained  we  were  to  add  that  of  the  hydrocai-bon 
gases  evolved,  it  is  probable  that  we  should  have  in 
result  a  tolerably  close  ai^proximation  to  the  quantity 
of  heat  yielded  by  the  coal  on  combustion  at  any 
tempei-atiu-e  witliin  the  limits  used  in  this  process. 
Moreover,  on  knowing  the  temperatiu-e  at  which  any 
sample  of  coal  had  been  thus  resolved  or  analysed 
(which  temperature  should  always  be  stated  in  the 
repoi-t  of  analysisi,  and  comparing  its  yield  aud 
quality  of  gas  and  carbon  with  staudai-d  obsena- 
tions  on  representative  kinds  of   coal  at  ilifferent 


•  See  Ann.  de  Cliim.,  ic.  Vol.  VIII.,  pp.2ii7,  '281. 
t  Jahresbericlit  Cliein.  11S7  (1374). 
t  Jahrbuch  fur  Min,  Geol.  7-27  (1363). 


Bull.  Sec.  Chem. 


•  Ann.  de  Chim.et  de  Phv 

p.  Sli. 
t  Metallurgy.    Vol.  Fuel,  p.  639; 


s.  4. 1870,  ivi.  p.  43«,  s.  4. 1872, 
J  Fuel.  p.  539. 
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tempenitiires,  it  would  proVmbly  be  a  simple  matter 
to  pstiimite  the  va!\u>  of  tlmt  paitiruliir  ooal  for  use 
lit  any  given  teniporatiuv. 

This  uietliod  wouUl  jnohalily  in  some  eases  yield 
results  similar  to  those  ot)taiiied  by  the  one  proposed 
by  M.  Connit.  eliief  engineer  to"  the  Northern  (of 
Ei-anee)  Steam  Usei-s"  Assoeiation,  whieli  he  expressed 
by  the  fonnnlik ;    - 

Q  =  8080  C  +  11,21 1  C"  +  34,402  H. 
where  Q    =  the  total  .jnantity  of  heat, 
C'  =  the  fixed  eiubon,  and 
C"  =  the  volatile  carbon,  contained  in  the 
coal. 

This  latter  metliod,  however,  takes  no  nceonut  of 
the  variation  in  thermic  value  according  to  the 
temperatiue  at  which  coal  is  decomposed,  and  con- 
seriuently  does  not  distinguish  the  calorific  values  of 
the  hydrocarbons  produced  according  to  the  tem- 
perature of  their  I'ormatiou.  It  must  thiis  fail  under 
certain  cii-cumstances,  althoiigh  it  is  a  decided  im- 
provement upon  existing  formulas. 

In  dealing  with  liquid  fuel,  we  are  upon  similar 
gnniud.  Tlie  calorific  value  of  this  form  of  fuel  has 
hitherto  been  calculated  in  the  same  way  as  that  of 
coal,  and  hence  it  appears  that  too  low  an  estimate 
lias  been  formed  of  its  value.  The  point  aimed  at, 
consequently,  in  most  of  the  trials  with  this  fuel,  has 
been  the  realisation  merely  of  a  close  approximation 
to  the  calorific  value  of  the  carbon  and  hydrogen 
estimated  by  analysis  «<  //'  c.risfinti  :^i'pamlt'ly  in  the 
f'uil.  Such  estimates  have  rarely  credited  liquid 
fuels  with  double  the  calorific  value  of  good  coal, 
but  evaporative  results,  which  could  not  l)ut  be  con- 
sidered startling  in  that  view  of  the  value  of  the  fuel, 
have  been  obtained  by  Admiral  Selwyu  and  others, 
aud,  although  they  have  frequently  been  received 
with  incredulity,  there  is  no  doubt  that  they  go  far 
towards  showing  that  the  method  of  estimation  must 
be  defective. 

There  has  no  doubt  been  a  wide  variety  in  the 
results  obtiuned  by  difterent  methods  of  using  liquid 
fuel,  and  even  with  the  same  method  under  different 
circumstances,  but  this  has  been  due  to  imperfections 
in  the  apparatus  used  and  to  want  of  experience  in 
the  best  method  of  treating  the  fuel. 

There  has  also  been  difficulty  in  understanding 
how  such  high  results  as  four  times  the  evaporative 
rate  of  coal  could  be  legitimately  obtained  with  a 
fuel  which  was  stamped  by  recognised  methods  with 
a  definite  calorific  value  very  far  below  this. 

Admiral  Selwyu  explained  the  high  evaporative 
rates  obtaineil  l)y  him  by  assuming  that  the  hydrogen 
of  the  steam  used  in  his  injectors  was  burned  ;  and 
Mr.  Kenwood,  following  in  his  steps,  has  claimed  for 
his  apparatus  that  tlie  oil  and  steam  are  so  propor- 
tioned that  the  hydrogen  is  fully  utilised  in  the  same 
way  in  his  furnaces.  But  inasmuch  as,  in  the  dis- 
sociation of  the  hydrogen  and  oxygen  composing 
steam,  an  amount  of  heat  is  absorbed  and  becomes 
latent,  which  is  the  same  as  that  developed  when  the 
hyilrogen  is  burnt  aud  again  comliines  with  oxygen 
to  form  water,  it  is  very  improbable  that  this  view 
affords  an  explanation  of  the  results  obtained.  On 
the  other  hand,  those  who  have  rejected  Admiral 
Selwyn's  view  have  not  given  proper  weight  to 
several  considerations  which  are  intimately  connected 
with  our  present  subject. 

The  estimates  which  are  usiwlly  made  of  the 
calorific  value  of  li(iuid  fuels  from  their  elementaiy 
chemical  analyses,  are  Ijased  upon  the  suppositions 
that  the  carbon  contained  in  them  exists  cut  solid 
ciii'hnn,  aud  is  to  he  burned  as  such. 

We  have  seen  that  even  in  estimating  the  calorific 
power  of  ooal  this  is  very  insecure  ground  upon 


which  to  build,  because  it  is  not  certain  that  any 
carbon  exists  as  such  in  tlie  solid  state  in  coal. 

In  li(|uid  fuels  it  is  certain  that  none  of  it  exists  in 
tliat  state,  and  hence  we  must  give  due  weight  to  the 
fact  that  wc  are  dealing  with  carbon  in  another 
physical  state,  which  represents  a  certain  store  of 
energy  in  tlie  form  of  latent  heat. 

The  late  Harrison  .\ydon,  who  was  a  pioneer  in 
the  practical  api^lication  of  liijuid  fuel,  made  reference 
to  tliis  fact  some  years  ago.  He  said  of  liquid  fuel 
that  it  was  "  naturally  prepared  the  first  stage  towards 
gasification,  because  to  eft'ect  the  same  result  artifi- 
cially 0,000  or  more  (Fahr.)  heat  units  would  have  to 
be  expended,  which  heat  would  become  latent  and 
80  lie  lost  as  usefid  work.  Now,  these  0,000  heat 
units  added  to  l."),000  heat  units  derived  from  con- 
verting or  burning  carbon  into  carbonic  acid,  would 
give  21,000  heat  units,  which  the  late  Prof,  liaukine 
stated  to  be  the  amount  due  to  gaseous  carbon." 

Aydon  then  applied  this  method  of  estimation  to 
the  case  of  American  petroleum,  and  to  the  creosote 
or  dead  oil  which  he  had  used  at  Woolwich.  Taking 
l)etroleum  of  the  composition,  carbon  SO,  hydrogen 
14  per  cent.,  it  the  value  for  gaseous  carbon  were 
emploved  it  would  give  this  a  calorific  value  of 
20-887  lbs.  of  water  per  lb.  of  oil. 

The  dead  oil,  as  analysed  by  Prof.  Church,  con- 
tained : — 

I'arbon 8i;'4S 

HyilroKPii 7'O.J 

Osy!i:cMi,  ,«;(• (!  tO 

llin-00 

Estimating  its  calorific  power  as  if  the  carbon 
were  solid,  it  would  give  an  evajjoi-ative  power  of 
17 '50  lbs.  water  per  lb.  of  oil,  while  on  the  basis  of 
gaseous  carbon  it  would  give  22 '18  lbs. 

We  must,  however,  go  even  farther  than  Aydon 
did,  for  it  is  not  merely  the  physical  state  of  the 
carbon  which  represents  so  much  latent  heat,  but 
also  that  of  the  hydi'Ogen.  Moreover,  we  have  not 
to  deal  with  hydrogen  seiiarati-l ^  in  the  lii[uid  state, 
but  with  hydrogen  already  combined  with  carbon  in 
the  form  of  hydrocarbons  of  some  kind. 

If  in  our  methods  of  estimating  the  calorific  value 
of  this  kind  of  fuel  we  are  to  approach  as  closely  aa 
possible  to  the  conditions  of  its  practical  use,  we 
must  consider  what  takes  place  in  burning  the 
various  oils  fed  into  the  furnaces,  as  they  nsiially 
are,  by  means  of  steam  jets. 

These  compounds  of  carlion  and  hydi-ogen  ai-e  veiT' 
readily  dissociated  by  heat,  *  especially  in  presence 
of  steam  of  high  temperatiu-e,  no  doubt  because  of 
mutual  decompositions  taking  place,  aud  the  resiilt 
of  this  action  is  the  formation  of  gaseous  hydro- 
carbons which  have  a  comparatively  high  calorific 
power.  There  is  reason  to  believe  that  this  result  is 
accomplished  with  the  expenditiu-e  of  only  a  mode- 
rate amount  of  "  work  "  in  the  form  of  heat. 

Tlie  temperatiu-e  at  which  steam  is  dissociated  //; 
the pi-cseiicc  nf  rjuscons  cnrlioii  must  be  less  tliau  that 
which  is  required  with  steam  and  solid  carlion,  by  at 
least  the  equivalent  of  the  quantity  of  heat  which 
becomes  latent  in  gasifying  the  carbon,  in  order  that 
it  may  iinite  with  the  oxygen  of  the  steam  to 
complete  the  reaction 

H,0  -f  C  =  H,  +  CO. 

Wlien  steam  is  thus  decomposed  there  is  present 
nascent  hydrogen  in  contact  with  carbon  in  the 
gaseous  form  in  some  of  the  heavier  hydrocarbons,  and 
the  circumstances  are  thus  favourable  to  the  formation 
of  gaseous  hydrocarbons  of  higher  calorific  power. 

*  See  Mr.  Jus.  R.  Miioarthtir  "  On  the  Analysis  of  some  Mineral 
Oil  Gases."    This  Soc.'s  Jour.,  VI..  810. 
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The  oxygen  of  the  ilecotnposed  steam  may  unite 
with  part  of  tlie  ciirlKin  to  fi)rni  caibouie  oxide,  or, 
if  left  uneoinbinpil  in  tlio  primary  reactions,  it  is 
ready  to  support  ooiubjistion  subseciuently,  and  this 
it  does,  as  is  well  known,  with  vigour. 

This  account  of  the  reactions  taking  place,  when 
liquid  fuel  is  introduced  into  fiu-naces  by  a  suitable 
method,  is  confirmed  by  the  evidence  of  the  results 
of  ordinary  oil-pas  mauufactm-e. 

In  one  important  particular — uomcly,  the  qnantlty 
of  gas  produced  from  oil— there  is  gi'eat  dilYerence 
between  the  processes  Avhich  we  compare.  Gas 
which  is  to  be  used  for  lighting  must  be  cooled  and 
p>irified  from  condensable  matters  before  being 
stored  and  conveyed,  or  distributed  in  jiipes.  Cou- 
seciuently  we  find  tliat  when  it  is  produced  by  the 
apparatus  of  Pintsch,  Keith,  Rogers,  or  others  of  a 
similar  kind,  some  of  them  employing  steam,  but 
others  distillation  alone,  whilst  it  is  said  that  from 
90  to  about  150  cubic  feet  of  gas  per  gallon  of  oil 
Jised  are  stored  for  illuminating  purposes,  there  is 
a  liqtiid  residue  from  the  manufacture  amounting  to 
about  6  gallons  per  1,000  cubic  feet  of  gas  made. 
These  figures  are  given  by  Prof.  Armstrong*  in  his 
paper  "  On  the  Manufactiu-e  of  Gas  from  Oil."  This 
liqmd  residue  is  quite  suitable  for  gas  making,  and 
in  some  cases  has  been,  with  success,  used  exclu- 
sively as  the  raw  material,  so  that  it  is  practically  of 
the  same  value  for  heating  purposes  as  the  original 
oil  which  has  been  employed. 

In  making  use  of  liquid  fuel  for  heating  operations 
it  will  readily  be  understood  that  all  the  original  oil 
is  completely  gasified,  and  therefoi'e  the  quantity  of 
gas  produced  per  gallon  of  oil  is  in  that  case, 
according  to  the  figures  quoted  above,  probably 
from  250  to  300  cubic  feet. 

The  i/uaUtii  of  the  gas  made  by  the  two  methods 
may,  however,  be  fairly  considered  as  comparable, 
since  the  conditions  can  certainly  be  made  very 
nearly  identical  in  both.  We  may  therefore  take 
as   an   example   the   following   analysis   of  the   gas 


ordinarily  produced  by  the  apparatus  made  by 
Messi-s.  Rogers,  of  Watford,  in  which  the  oil  i« 
injected  into  red-hot  retorts  l)y  steam.  The  oil 
whidi  was  used  in  producing  this  gas  was  a  heavy 
hydrocarbon,  having  a  flashing  point  of  2'>0-'  Fahr. 

AsAiYSis  OP  Gas. 

( ).t.vgon ft-  7.3 

Xilninin 5-iMi 

Lnminifcrous  h.vilrocnrbons 10'2fl 

Marsh  pis PI'  17 

HydroKCii srci 

Carbonic  oxide K'lt 

lOOMW 

This  gas  is  stated  to  be  of  .50-candle  power,  and  the 
quantity  which  is  produced  and  stored  in  the  gas- 
holder of  the  apparatus  is  from  110  to  120  cubic  feet 
per  gallon  of  oil. 

The  following  figures  give  the  thermic  value  of 
this  gas,  on  the  assumption  that  the  "  lumiuiferous 
hydrocarbons  "  mentioned  are  ethylene  of  the  com- 
position CiHj.  If  the  composition  CaH,,  had  been 
assumed  for  these  hydrocarbons,  the  heating  power 
would  have  been  considerably  higher. 

Kraporotive  power  of  ftas,  per  lb =  40"!o  lbs. 

cub.  ft.  .   =    1-6-22  ., 

Fahr.  lieiit,  uuits  per  lb 21,84.'} 

eul).  ft 8«n;i 

Calculated  sp.  pr,  of  pas •4911 

On  the  supposition  that  25  to  27  cubic  feet  of  such 
gas  are  produced  per  11).  of  oil,  these  figures  result 
in  giving  a  theoretical  evaporating  power  of  from 
40 "5  fo  43 '79  Ih^.  of  v:alir  per  lb.  of  vil  when  com- 
pletely tiu'ned  into  gas  with  steam.  That  gas  of 
even  higher  heating  power  may  be  obtained  from 
crude  and  hea^-y  oils  is  shown  by  the  following  table, 
composed  of  results  announced  by  Mr.  W.  Ivison 
llacadam,f  with  some  by  Dr.  Wallace,  and  with 
comparative  figures  about  gas  from  coal,  which 
appeared  in  the  "Glasgow  Herald,"  10th  December 
1886  :— 


Description  of  Oil. 


Specific 
!    Gravity. 


Gasper 
Gallon. 


Gas  per  Ton.     Candle  Power. 


Value  per  Ton 
in  lbs.  Spenn. 


8 

n 

10 

11 

VI 
13 

u 

15 
16 
17 
18 
19 
20 


Crude  parsSin  oil 

Green       „        

Blue         

Rcctifwd  coal  oil 

Twice  run  crude  paraffin  oil 

Xo.  1  burning  oil 

Crystal  oil 

American  petroleum 

Xo.  2  burning  oil 

West  I/Othian  oil 

'  Weslfleld  oil  (cnide) 

'  Walkinshaw  oil 

Boghead  coal 

Caimtable  coal  (1872) 

;  Haywood  coal  (1884) 

■  Lesmahagow,  Auchenheath,  coal  (18S2) 


•830 
•884 
•878 
•808 
•841 
•802 
•815 
•793 
•799 
•S.'JO 
•840 
•870 
•870 
•8.10 


Cub.  ft. 

n8-7ti 

102 • 32 

127-42 

129-93 

95-26 

106-00 

100-00 

106-62 

80-00 

100-63 

M-15 

U-56 

M-85 


Cub.  ft. 
-26,0-20 

25,977 

32,492 

33.5'29 

25,282 

29,603 

27,484 

29,928 

»,110 

27,171 

24.922 

21,383 

24,390 

23,573 

16,755 

19,464 

14,900 

ll,29t 

11,360 

13,201 


50 -.-iO 
53-24 
54-28 
54-76 
42-56 
70-02 
63-14 
54-00 
66-66 
49-76 
60-15 
66-26 
67-65 
55-29 
49-03 
40-23 
42-19 
S5-75 
32-12 
M-52 


41M 
4741 
6047 
6295 
3689 
7105 
5930 
6538 
S506 
4C35 
5139 
4702 
4322 
4169 
2815 
263.'i 
2157 
\3H 
1251 
1562 
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Tlie  quantities  of  gns  yieliled,  nnd  the  eoinpftrative 
vnlues  in  lbs.  of  sperm  nre,  of  coui-se.  given  in  this 
table  on  the  basis  of  gas  being  made  and  stored  for 
use  in  hghting. 

On  tlie  basis  of  the  previously  considered  56-oandle 
power  <iil  gas,  hovrcver,  these  liguros  reveal  a  store 
of  heat-producing  energy  in  oils  of  low  quality 
which  has  not  yet  been  utilised,  if  recognised. 

It  is  thus  evident  that  it  is  on  its  ability  to  yield 
gas  of  high  calorific  power  that  the  value  of  any  fuel, 
and  speciidly  of  the  liquid  foi-m  of  fuel,  rests,  and 
that  in  order  to  use  fuel  successfully  eft'orts  must  be 
ilirected  to  the  complete  production  and  utilisation 
of  this  gas. 

In  the  case  of  liquid  fuel  we  see  that  it  may  be 
possible  ^rith  suitable  apparatus  employing  steam  to 
obtain,  continuously,  results  equivalent  to  nn  evapora- 
tion of  from  10  to  50  lbs.  of  water  per  lb.  of  oil. 
Such  results  have  been  obtained  at  rare  intervals  in 
trials  already  made,  although  in  general  they  have 
been  considered  abnormal,  and  possibly  incapable  of 
a  reasonable  explanation. 

These  considerations  throw  the  needed  light  on 
our  present  subject,  and  show  that  what  is  requii-ed 
in  estimating  the  calorific  power  of  fuel  is,  to  imitate 
as  closely  as  possible  the  conditions  of  actual  use  ; 
turning  the  fuel  into  gas — with  or  without  steam — 
estimating  the  quantity  and  quality  of  the  gas  pro- 
duced,  and  of  coiu-se  allowing  for  the  steam  where  it 
is  used  ;  and  determining  the  calorific  value  of  the 
fuel  from  that  of  the  gas  which  is  invariably  present 
and  is  the  immetliate  cause  of  combustion  when  fuel 
is  used. 
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ilK.    CHARLES  m'NT  IN   THE   CIIAFR. 


has  endeavom-ed  to  show  the  connexion  which  exists 
between  chemical  composition  and  mechanical  jwo- 
perties.  Several  other  specimens  having  recently 
been  brought  under  his  notice,  there  appears  to  bo 
sufficient  new  material  to  deserve  a  brief  notice. 

In  a  paper  rea<l  before  the  Iron  and  Steel  Institute 
(May  18HG),  the  author  has  attempted  to  deduce  the 
composition  of  a  typical  foundry  iron  from  the 
elaborate  series  of  experiments  conducted  at  Wool- 
wich in  1H,")S.  In  tliese  experiments  5:!  representative 
specimens  of  cast  iron  from  England  and  Wales  were 
examined,  both  chemically  and  mechanically,  and, 
on  selecting  the  four  specimens  which  stood  highest 
in  order  of  quality  in  the  variotts  tests  applied,  the 
average  chemical  composition  was  found  to  be  as 
follows : — 

Per  Cent. 

Graphitic  carbon TW 

.Silicon 1-42 

Phosphorus OSI 

Sulphur O-Oil 

Manganese 0*53 

This  composition  may  therefore  be  taken  to  repre- 
sent a  typical  fotiudry  iron,  as  far  as  the  mechanical 
tests  adopted  could  serve  to  distinguish  such  a 
metal.  In  addition  to  being  specially  strong  metal, 
these  foiu-  selected  specimens  were  all  good  working 
irons,  which  is  a  point  to  be  specially  noted  in 
connexion  with  practical  use. 

In  the  author's  experiments  on  the  influence  of 
silicon  on  the  jiroperties  of  cast  iron  the  specimen 
with  the  maximum  tensile  strength  (15' 7  tons  per 
sq.  inch),  had  the  following  composition  :— * 

IVr  (cut. 

0  raphitic  carbon 1  "tVJ 

Combined 0'5il 

Silicon 1  '9<i 

Phosphorus O'ii 

Manganese 0-6i) 

Sulphur II-0.1 

This  wftB  a  soft,  sound,  good-working  iron. 

In  subsequent  experiments  conducted  at  Rosebank 
Foundry,  Edinburgh,  four  specimens  of  unusually 
high  tensile  strength  were  obtained.  In  fact,  so  far 
as  the  author  is  aware,  these  values  for  tensile 
strength  are  higher  than  any  previously  recoi'ded  for 
British  iron.t  The  tensile  strength  and  composition 
were  as  follows  : — 


Tensile  Strength—      "( 
Tons  per  Sq.  Inch.      ) 


NOTE  ON  THE  COMPOSITION  OF  STRONG 
CAST  IRON. 

BY  THOMAS  TVENEn,  ASSOC,  K.S.M.,  F.S.C.  F.I.C,  LECTURER 
OS  METALLnBGY,  MASON  COLLEGE,  BIltMI-NGUAM. 

TnE  author  has  in  several  previous  papei-s  referred 
to  the  chemical  composition  of  cast  iron  with  special 
strength  (both  tensile,  transverse,  and  crushing),  and 


Combined  carbon 

Silicon 

Phosphorus 

Sulphur 

Manganese 


1 

17-1 

IriS 

Per  Cent. 

1       OMO 

Per  Cent. 
0-53 

Percent. 
0-5> 

1-29 

1-50 

lis 

0-53 

0-47 

0-41 

(I-U6 

0-07 

0-06 

'    i-oo 

100 

ISS 

0-40 
l-SS 
0-70 

O'os 

0-65 


Shortly  after  the  Rosebanlc  experiments  5Ir.  Robert 
Buchanan,  of  the  Star  Foundry,  Dumbarton,  con- 
sulted the  author  in  connexion  >vith  the  use  of 
silicious  iron  in  the  foundry.  5Ir.  Buchanan 
himself  conducted  some  experiments  subsequently, 
and  obtained  some  unusually  high  results  with  test 


•  .1.  Chem.  Soc.  XI.VII.,  p.  577. 

t  Paper  reail  by  the  author  before  S.  Staft.  Institute  Iron  anJ 
SlA-l  \Vurls  Managerb,  March  IS37. 
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bars  tliougb  nsinpr  a  oomparotively  cheap  iron. 
.\fter  boing  mocbrtnio.illy  te.sted  tliese  bara  ■wore 
iiiwlyspil  by  the  nntliori  and  tbo  rosults  are  now 
pnbiisheil  for  tho  iirst  tinio.  Tlio  tonsilo  strength 
iind  oliemical  conipnsitiou  wore  as  follows; — 


Tonsilo  Sti-onglh— Per  Sq.  Inoli . . 


<ini|'hitic  carbon 
Combincil  carbon 

.'tjlicon 

Pliosphotns 

Riilpliur 

Mnnf^nosp 


I. 

11. 

10-cs 

i.j-s 

Pfir  Cent. 
2 -GO 

n-K 

0?,0 

1  SI 

n;-. 

ro3 

■110 

IV 11 

(i-li 

l-.'!3 

1-29 

Tlie  mechanical  tests  of  these  specimens  wore 
performed  by  Mr.  Leslie  S.  Robinson,  of  Dumbarton 
iliulnstries  II..  p.  Kil). 

In  the  first  sample  Mr.  Robinson  mentions  that 
tlie  test  piece  had  tho  skin  removod.  and  tho  first 
test  gave  a  liroakiug  stress  of  IC)' 08  tons  per  sij.  inch. 
One  of  the  broken  halves  was  turned  dowu  to  a 
smaller  diameter  and  tested  again,  in  order  to  obtain 
the  modulus  of  elasticity,  which  was  found  to  bo 
I'i.-'iOO.OOO,  giving  a  specific  extension  of  "791.  in. 
and  a  second  breaking  stress  of  IGIS  tons  j)er 
sq.  inch. 

Professor  Unwin  has  recently  called  the  author's 
attention    to    some    very    niiusnally    high    tensile 


strengths  observed  in  American  cast  iron  run  from 
tho  Wassiae  Ijlast  furnace.  Duchess  County,  N.Y. 
Tho  maximum  tensile  strength  observed  was  21'2 
tons  per  sq.  inch,  while  tho  average  of  1:5  tests  was 
18 '^G  tons.  The  tests  appear  to  have  boon  made 
with  considera))le  care,  by  dift'orent  persons,  and 
with  various  testing  machines,  so  tho  rosults,  though 
higher  than  anything  as  yet  recorded  in  this  country, 
must  bo  accepted  as  con-ect.  Otlun-  exceptional 
tensile  strengths  have  occasionally  been  recorded  in 
America  and  on  the  Continent,  but  hitherto,  so  far 
as  the  author  is  aware,  none  have  boon  so  well 
verified.  These  tests  show  that,  oven  in  the  highest 
recorded  British  tests,  the  maximum  which  may  be 
expected  has  not  yet  been  reached.  The  Wassiae 
cast  iron  had  the  following  comiMsition  I'Tnst.  C.  E. 
LXXIV.,  p.  373). 

JVrC.nl. 

Grapliilic  carbon 2'3]n 

Combined  carbon (r7S0 

Silicon I'SiiT 

I'hospborns Il-2nj 

Sulphur O'uSC, 

3Ian£:nnese» 1".'»12 

In  the  above  cases  the  author  has  referred  only  to 
teusile  tests,  partly  because  it  has  been  shown  by 
other  experimenters  that  tensile  strength  usually 
affords  an  accurate  indication  of  the  mechanical 
value  of  the  material,  and  secondly,  because  the 
author  has  olsoAvhore  shown  the  general  principles 
by  which  it  is  easy  to  iirodnco  at  will,  in  a  given 
sample,  either  the  maximum  cnishing,  trausvei-se, 
or  tensile  strength  when  the  general  chemical  and 
mechanical  characters  of  the  metal  are  known. 

On  collecting  and  arranging  the  foregoing  resulta 
we  have  the  following  table  ; — 


Woolwich      I         Silicon 
Experiments,      Experiment.^, 
1858.  Average.  ]  1883. 


Rosebault  Irons,  ISSG. 


Bumbnrlou  Irons. 


Tensile  Streneth—     > 
Ton^pi^r  S(|.  Inch.     ) 


Cimpliitic  cirljon  . 
Combined  rarbon . 

Silicon 

Phosphorus 

Sulphur 

Mang:ineiifl 


Per  Cent. 
2-59 


1-42 
0-39 
0-Ofi 
0-58 


im 


Wassiae 

Iron 

(Average), 


18-2 


10-8 


IC'4 


16-6S 


I'er  Cent. 
l'C2 

o'sa 

I'iiC 

0-os 
o-ao 


I 


Percent.  Per  Cent.   Per  Cent.  Per  Cent 


0-30 
l'2ft 

iron 

1-00 


0-53 
1-50 
0M7 
O-uT 
l-iiO 


There  were  formerly  tflo  ideas  held,  which  are 
quite  negatived  by  the  above  experiments.  In  tho 
first  place  it  was  believed  that  the  best  iron  for  fouu- 
ib-y  pui-poses  would  be  an  iron  containing  as  nearly  as 
possible  only  carbon  and  u'ou.  i.e.,  "  piu-e  cast  iron." 
But  in  every  case  tho  above  specially  good  irons 
contained  between  1  and  2  per  cent,  of  silicon  and 
several  tenths  per  cent,  of  ijhosphorus.  In  the 
second  place  many  founders  have  held  that  it  is 
possible  "to  got  any  strength,  provided  the  metal  is 
hard  enough."  and  hence  often  do  not  care  to  aim 
at  strength  for  fear  of  getting  the  metal  too  hard. 
As  a  matter  of  fact,  however,  the  irons  \N-ith  maximum 
tensile  strength  are  always  good,  soft,  close  irons, 
just  such  metal  as  is  preferred  for  general  purposes 
in  the  foundiT. 


From   the   above  table   the   following  maximum, 
minimum,  and  average  composition  is  deduced. 

• ■  SLiximnm.   Minimum. ,      Jlean, 


[ 
Per  Cent. 

Combined  carbon if  78 

Silicon 1 '  <ii; 

Phosphorus O'lO 

Sulphur O'U 

Manganese '  1  SI 


sr  Cent. 

Per  Cent. 

0-30 

0-473 

li:i 

1-431 

0-28 

0-6S7 

0  UA 

0-07» 

0-58 

1-037 
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The  mean  result  thtiB  dedjioed  agrees  very  fairly 
with  tlio  vhIuos  obtainoil  iiroviously  from  a  more 
limited  uumbor  of  experimeuts,  viz. : — * 

I'erCoiit. 

CombiiKtl  carlwn it'  K> 

Silicon r:<l 

I'hospliorus 4»*i;l 

Sulphur ('OS 

Manpniioso O'OO 

Such  an  irou  may  be  regarded  as  the  best  base 
upon  which  to  work  for  sfdal  iiwditi/  foundry 
purposes.  It  may,  of  coui-se.  as  the  author  has 
previously  showu,  be  softened  by  increasing  the 
amount  of  silicon,  or  it  may  be  hai-dened  by  reducing 
the  silicon  present.  It  is  interesting  to  oV)serve  that 
cold  blast  pig  iron,  made  fi'om  clay  ironstone  (such 
as  South  Staffordshire  .Ul  Mine  pig  irou),  approxi- 
mates very  closely  in  composition  to  what  has  been 
given  above,  while  long  experience  has  shown  the 
practical  man  the  great  value  of  sucli  irons  for  use 
in  the  foundry  when  special  quality  is  desired.  In 
cases  where  tluidity  or  other  charactei-s  are  of  more 
impoi-tance  than  strength,  of  coiu-se  a  cheaper  iron 
would  be  recommended,  which  would  contain  more 
phosphorus  and  silicon  than  that  given  above. 


•  Paper  resid  before  S.  Statt.  Inst.  1887. 


5oiirnal  antj  painitt  iitnatmr. 


I.-GENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

Corrosion  in  Sleaiu-boilers.     Bohm.  Ziit.  f.  ZuokiTind., 
1887,  3.i. 

.Scii.xinoii  attributes  the  corrosion  of  boilers  in  sugar  fiietories 
to  the  presence  of  sugar  or  fat  in  the  water,  which  give  rise 
to  the  formation  of  free  acids,  aud  these  attack  the  iron. 
The  presence  of  ammonia,  on  the  other  hand,  so  far  from 
being  injurious,  acts  frequently  as  a  protection,  by  neutralis- 
ing the  free  acids.  Copper  compounds  may  prove  destnietive 
galvanicallv. — D.  A.  I,. 


and  mesityleoe.  The  authors  consider  that  by  removing 
the  "  heavy  "  hydrocarbons  (those  absorbed  by  concentiatcd 
sulphuric  acid)  the  cruile  petroleum  could  be  made  to  yield 
a  valuable  illuminating  oil,  and  propose  to  test  the  oils  in 
this  respect  by  absorbing  them  with  sulphuric  acid  of 
sp.  {rr.  1'84  at  1.'),  a  process  which  pives  concordant 
results  with  one  and  the  same  oil,  provided  they  do  not 
contain  more  than  l.'t  per  cent,  of  the  heavy  hydrocarbons, 
and  boil  below  30o  .  They  are  also  of  opinion  tliat  Germanv 
possesses  a  supply,  sufficient  for  its  own  consumption,  of 
erode  petroleum,  which  can  be  worked  up  for  illuminating 
oils.— f.  A.  K. 


II.-FUEL.  GAS.  AND  LIGHT. 

German  Petroltum.     G.  Kramer  and  W.  Bottchcr.     Ver- 
handlung.  d.  Ver.  z.  beford.  d.  gewerbfl.,  1887,  549. 

Thk  principal  fractions  of  German  petroleum  consist  of 
hvdrocarbons  unaltncked  either  by  nitric  or  by  sulphuric 
acid,  but  all  contain  a  small  proportion  of  hydrocarbons, 
absorbed  or  acted  upon  by  these  reagents.  The  lower 
boiling  fractions  of  the  latter  consist  mainly  of  aromatic 
hydrocarbons,   toluene,  m.  aud  p.  xylene,  pseudo-cumeoe, 


t  Any  of  these  specifications  may  be  obtained  by  post,  by 
remitting  the  cost  price,  p/u*  postage,  to  Jlr.  H.  Render  Lack, 
Comptroller  of  the  Intent  OHicc,  Southampton  Buililini;s,  Chancery 
Lane,  London,  W.C.  The  amount  of  postal^  may  lie  calculated  as 
follows  :— 

If  the  price  does  not  cicced  8</ \ii. 

Above  8<f.,  and  not  eiccedin;:  U.ed Id. 

„      1«.(W is.  id lid. 

„     2J.4J 3».ld id. 


Otrmmi  I'llroliiim.     KngKr.     \'erhand.  d.  \'er.  z.  I>ef0rd. 

d.  Gewerbrt.  1887,  GS7. 
Gkilm AX  petroleum  oils  consist  of  hydrocarbons  of  the 
paraffin  series  (('„II„„t;)  which  form  by  far  the  greater 
portion  of  the  lower  boiling  fractious  of  the  oil  and  of 
hydroearbi)ns,  C„Hj„,  in  part  belonging  to  the  ethylene 
series,  and  in  part  hydrides  of  benzene  and  its  homologues ; 
farther,  they  c<mtain  varying  i|uantities  of  the  so-called 
"  paraffin,"  a  wax-like  substance  differing  from  that  obtained 
by  distillation,  and  of  benzene  and  its  homologues  and 
naphthalene.  Phenols  and  organic  acids  also  occur,  the 
latter  including  isoaiers  of  the  oleic  acid  series  and  fatty 
acids.  The  quantity  of  these  acids  varies,  as  does  that  of 
the  asphalt-like  substances  found  in  the  oil,  iKith  being 
oxidation  products  of  the  original  constituents  of  the  petro- 
leum. All  the  oils  contain  a  little  sulphur,  and  some  of 
them  nitrogen.  They  have  a  very  small  percentage  of  low 
boiling  constituents.  Oelhcimer  and  Wielzer  crude  petroleum 
gives  nothing  below  1.50",  and  hardly  anything  Indow  200', 
so  that  they  are  of  very  little  value  as  illuminauts ;  they  are, 
however,  specially  valuable  as  lubricants.  I'echelbronn 
and  Tegernsee  oils  contain  a  greater  jiroportion  of  illumi  ■ 
nating  constituents,  the  latter  being  almost  equal  to 
Pennsylvanian  oil;  in  fact,  by  employing  lamps  with  a 
sufficiently  good  draught,  all  the  (jerman  petroleum  oils 
serve  as  good  illumiuatiug  oils.  The  German  petroleum 
oils  free  from  paraffin  are  admirably  adapted  for  lubrication  ; 
the  others  must  be  freed  from  this  ingredient  befoic  being 
applied  for  this  purpose.  The  author  suggests  that  the 
residues  from  the  distillation  might  be  profitably  worked 
up  as  illuminating  oils  by  distilling  them  under  diminished 
pressure,  according  to  Krey"s  or  Kiebeck's  method. 

— C.  A.  K. 


Amyl-acetale    Standard    Lamp.     F.    v.    Hefner.     .Tour.    f. 
Ga.sl>el.  30,  -189. 

Amvi.-.V(.'ET.itk  recommends  itself  for  use  as  a  standard 
illuminant,  being  an  inexpensive  commercial  product  which 
can  be  prepared  w  ithout  difficulty,  and  giving  a  light  very 
similar  in  colour  to  that  of  gas  and  electric  incandescent 
lamps.  The  following  are  the  conditions  for  obtaining  the 
unit  of  luminosity  (one  normal  caudle)  with  an  amyl-acetate 
lamp.  The  lamp  is  fitted  with  a  solid  wick  completely 
filling  a  round  nickel  silver  wick-tuK'  S  mm.  internal  and 
8-3  mm.  external  diameter,  and  standing  out  free  25  mm. ; 
when  the  wick  is  saturated  with  aniyl-acetate,  it  is  lit,  and 
after  burning  10  minutes,  a  perfecth  steady  flame  40  mm. 
high  above  the  upper  edge  of  the  wicktube,  and  burning 
in  pure  air,  gives  an  illumiDatioa  equal  to  one  standard 
candle. — D.  .\.  L. 


A    iVeic    Occurrence  of   Petroleum  and    Sulphur.      Chera. 
Zeii.  11,  1620. 

Neau  the  small  fortress  of  Wosdwischinski,  in  the  northern 
Caucasus,  two  mountain  rivers  join,  the  greater  and  the 
lesser  Argun.  The  natives  stale  that  the  black  sand  of 
these  rivers  contains  gold.  The  les.ser  Argun,  about 
5  versts  (1  verst  =  1,006  metres)  before  joining  the  grealer 
Argun,  winds  between  rocks,  2,0U0  metres  high  on  each 
side,  which  rocks  consist  of  slate.  The  mass  of  rock  on 
the  right  bank  of  the  river  contains  a  seam  of  coal,  which  is 
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so  saturated  with  naphtha  as  to  burn  like  a  torch.     Kapbtha 

;ilsi)  springs  in  several  phici's  from  the  soil.  Thi>  mountain 
I'cinlains  a  large  cave,  in  which  thure  are  hirgo  ihposils  of 
sulphur.  The  -iiUs  of  this  cave  are  ooniposeil  of  a  light 
grev  clay,  «hii-li  i"i)uiains  from  4S  • ."»  jter  oent.  to  70  per 
cent.  S,  and  the  ground  is  co\ereil  with  a  yellow  layer  of 
flowers  of  sulphur. — S.  II. 


r.VTKNTS. 


77«-  Miinufdclurf  of  Iiijlummable  Gas  from  Oil  and  from 
Oil  mid  Cuiil.  V.  A.  McMiuu,  London.  Eng.  I'at.  12C7. 
January  27,  1837.     8rf. 

Tin:  lid  or  mouthpiece  of  an  ordluary  gas  retort  is  fitted 
with  a  socket,  through  which  an  injector  nozzle  can  be 
thrust  at  will,  and  oil  be  forced  into  the  hot  retort  at  any 
moment  uitlir>ut  interfering  with  the  distillation  of  the  coal. 
.\  plug  closes  the  hole  in  the  socket  when  the  nozzle  is 
witbdrHwn.^A.  1!.  I). 


Improvements  in  the  Manufacture  of  Gas,  and  in  Appa- 
ratus therefor.  J.  Howard  and  K.  T.  Kousfield,  Bedford. 
Kng.  I'at.  3291,  .Afarch  3,  1«87.     8rf. 

A  DKt'O.Mi'OsiXf:  retort  is  set  in  a  verlical  or  inclined 
position  over  a  furnace,  and  is  filled  with  asbestos,  per- 
forated discs,  or  other  contact  surfaces.  Oil  is  introduced 
into  the  upper  portion  of  the  retort,  and  the  vapours  pro- 
duceil  are  fixe<l  by  passing  tliroiigh  the  lover  and  hotter 
purtiou  towards  the  exit.  A  rise-and-fall  pipe  connects  the 
lower  end  of  the  retort  with  the  hydraulic  main,  and  after 
this  latter  comes  a  condenser.  If  it  be  required  to  mix  the 
gas  with  air  or  some  other  gas  of  difTerent  iinality,  this 
is  eflFected  by  the  use  of  two  or  more  revolving  bucket- 
drinns  of  such  relative  proportions  or  so  geared  or  driven 
that  the  two  gases  arc  delivered  in  the  required  ratio  into 
one  main.  If  steam  is  to  be  introduced  into  the  decom- 
posing rctort.it  is  first  superheated  by  being  passed  through 
a  pipe  suitably  placed  in  the  retort  setting. — A.  R.  D. 


An  Improved  con'iiiuous  Process  and  Apparatus  for  the 
Purijicntinn  of  Coal  Gas  from  Sulphur  (Compounds  bi/ 
tchick  Sulphur  is  recovered.  C.  Estcourt,  Manchester; 
H.  Veevers,  Dukinfield ;  aiul  M.  Schwab,  Manchester. 
Eng.  Pat.  I,"i,007.  amendeil  Specification,  Xovembcr  18, 
188C.     8(/. 

This  specification,  of  which  an  abstract  appeared  in  this 
.lournal.  Vol.  VI.,  page  71'J,  has  been  amended  by  the 
addition  of  the  words  "  and  apparatus  "  to  the  title,  and  by 
three  other  verbal  alterations  which  do  not  impair  the 
value  of  the  original  abstract.  The  claims  remain  un- 
changed.—A.  R.  D. 


Improvements  in  Iucumtiustili!e  Wicks.  A.  E.  Webb,  H.  R. 
.lohnstone,  and  H.  W.  I'anl,  London.  Eng.  Pat.  3834, 
March  U,  1887.     6f/. 

A   .MIXTIRE  of — 

Pulverised  wood 4  parts  by  weiKht. 

Pulverised  glass I  ..  „ 

Pidverised  lirociay 2 

Cotton  or  cotton  dust 1  ..  ,. 

Pidverised  sea  sand G  „  „ 

is  placed  in  open  moulds  and  fired  at  a  full  red  heat  for 
from  15  to  30  minutes.  It  is  preferable  to  damp  the 
luixture  before  placing  it  in  the  moulds,  taking  care  to  drv 
at  a  moderate  temperature  before  firing.  The  ignitioii 
causes  a  partial  volatilisation  of  the  carbonaceous  ingre. 
diects,  so  that  the  mass  is  lef^  porous,  and  oil  or  spirit  will 
rise  through  the  same  as  in  the  case  of  an  ordinarv  wick. 

—  .\.R.  D. 


III.-DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc, 

(las  Generator  for  Ilich  Coals.     My  Feraris.     Oest.  Zcits.  f. 
llerg-n-Hiittenw.  35,  407. 

TiiK  author  has  altered  his  gas  generator  for  iLon-coking  coal, 
so  that  it  may  be  u^ed  equally  tor  bituminous  coals,  a  higher 
temperature  beiug  re(|uired  for  the  former  and  a  lower  for 
the  latter.  The  average  consumption  of  coal  is  2,0U0  kilo- 
gRinis  per  day.  The  author's  experience  confirms  the 
eonectuess  of  Siemens'  \  lew,  that  the  most  advantageous 
and  rational  method  of  lieating  consists  in  unrestricted 
radiation.— V.  H.  V. 


IV.-COLOURING  MATTERS  AND  DYES. 

Constitution  of  Mixed  Azo-compouudn.  \ .  Mever. 
Ber.  21,  11. 
The  author  brings  forwartl  arguments  in  support  of  the 
view  (which  has  already  been  ])ut  forward  by  .lapp  and 
Klingemaun  (Chem.  Snc.  I'roc.  Dec.  15th,  1887))  that  all 
the  laixed  azo-compouiuls  obtained  by  the  action  of  diazn 
salts  upon  compounds  of  the  acetoacetic  ether  type,  arc 
really  ketone  hydrazides. — A.  G.  G. 


Action  of  .'intphur  upon   Dimethylaniline.     R.  Mohlail  and 
C.  W.  Krohn.     Ber.  21,  59—67. 

A  3IIXTIICK  of  dimethylaniline  (500  grins.)  and  roll  sulphur 
I  (600 — 700  grms.)  was  heated  to  boiling  for  12  hours. 
[  Hydrogen  sulphide  and  carbon  disulphidc  were  evohed, 
I    and  the  residue  on  distillation  gave  an  oil,  which  contained, 

in    addition   to   some    aniline   and    methvlaniline.    a    li<|uid 

C^H^NS  and  a  solid  C'slUX-^ 

The   liquid   compound  was  >eparated   from   the  solid   by 

solution  in  dilute  HCl,  which  leaves  the  latter  undissolved, 

and  was   obtained  pure   by  means   of  its   sparingly  soluble 

ferrocyanide.     It   proved    to  be    identical    with  Hofmaun's 

uiethenylamidophenylmercaptan — 

The  solid  compound  CgH-NS;,  which  remained  insoluble 
on  treating  the  product  ot  the  reaction  with  HCl,  was 
crystallised  from  alcohol  or  acetic  acid.  It  fonns  colourless 
prisms  of  melting-point  88' — 89',  and  boiling-point  .above 
360°  hut  btlow  440'.  It  is  easily  soluble  in  hot,  sparingly 
in  cold  alcohol  or  acetic  acid,  sparingly  in  ether  and 
carbon  disulphidc,  insoluble  in  water.  It  has  neither  acid 
nor  basic  properties.  By  heating  with  sulphur  it  is  eon- 
verted  into  methenvlamidophenvlmercaptan  with  evolution 
ofCS„andH.S. 

Hence  it  appears  that  the  compound  C,H-XS..  is  the 
primary  product  of  the  reaction  of  sulphur  upon  dimethyl- 
aniline, and  its  formation  may  be  represented  by  the 
equation  :  — 

/N ICH., 

CeH5.N(CH3),  +  2S,=  C6H/    \  |     -  +  2  11,8. 


S-CH— S 

This  would  then  give  rise  to  methenylamidophenyl- 
mercaptan  by  further  action  of  sulphur:— 

QH/    \  I       +S..=  C6H/      >CH+C.-5.,  +  H.,S. 

\S— CH— S  ■  \s/ 

If  the  compound  C',H-NS.;  is  oxidised  with  nitric  acid 
(15  pts.  of  acid  of  sp.  gr.  1  .4  and  lo  pts.  of  waters  it  is 
converted  into  the  nitrate  of  a  base  I'sH-XS.  This 
probably  has  the  constitution 

-N- CH., 


\S— CH 


—A.  G.  G. 
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a-lli/drori/iiaph lliijlmethi/llietone  (a-arelonaph Ihol), 

().  N.  witi.    Btr.  21,  321— aar.. 

a-AcKToNAiMiTiioi.  C„,H„(011).C(.).('Il3  is  forimd  as  a  by- 
jiroduot  in  sulphouLiliiii:  o-n:ipliihol  in  aretio  aiid  solution. 
It  can  also  bt-  pii'parfil  by  liiaiiii;;  a  mi.vtuie  of  niual  part.-i 
of  o-naptitliol,  aivlie  ncul,  and  zinc  chloride.  After  re- 
niovini;  nio^t  of  the  acetic  acid  by  dislilhition  the  residue  is 
)>onred  into  hot  water  ami  extracted  with  nciueous  caustic 
sotla.  The  alkaline  solution  is  precipitaleil  with  aiid,  and 
the  crude  acelonaphthol  purified  by  repeated  crystallisation 
from  alcohol. 

It  crystallises  from  benzene  in  greenish  six-sided  plates, 
of  uieltin;;-poinl  103  .  Il  is  easily  soluble  in  hot,  sparinjrly 
in  cold,  alcohol.  Il  ilissolves  in  alkalis  with  a  yellow  colour, 
nud  on  cooling  the  alkaline  sail  cr>~tulllscs  out  in  lenion- 
vellow  needles.  Hy  combination  with  diazo-coiiipounds  it 
yields  azo  colours,  which  are  yellower  iu  shade  than  the 
correspondin;;  a-naphthol  compounds.  It  does  not  form 
indophenols.  Its  alkaline  solution  gives  a  deep  reddish- 
brown  colour  on  warminj;  with  o-nitrobenzaldehydc.  By 
the  action  of  liydrox.vlamine  it  yields  a  ketoxini  which 
crystallises  from  dilute  :'lcohol  in  long  yellowish  white 
needles,  of  melting-point  IC8° — 170.  On  heating  aceto- 
naphthol  with  alcoholic  ammonia  at  180' — 20U  it  is 
converted  into  the  ketiniideC,uU|,(0H)C:(NH)"CH3,  which 
forms  long  yellow  needles,  melting  at  203  , — A.  G.  G. 


Jtenctions  of  TTiincarhonyl  Chlvride  (CSCl..).     H.  Bergrcen. 
Ber.  21,  337— .332. 

TiiiocAUBO.wi.  chloride  is  decomposed  l>y  water,  though 
not  readily,  with  formation  of  CO.,,  H^S,  and  HCl.  On 
exposure  to  light  it  changes  in  a  few  days  into  the  crystal- 
line polymeric  compound,  of  melting-point  112' 'r.  Aqueous 
or  ethereal  NHj  convert  it  into  ammonium  snlphocyanide. 
On  heating  with  NHjCl  it  decomposes  into  CS;  and  CCl^, 
the  ammonium  chloride  apparently  acting  catalytically.  It 
reacts  with  diphenylamiue  with  formation  of  Iflraphenyl- 
tliio-iircu  SC[X(.C|;Hj\,^„  of  uielting-point  19G\  Thiocar- 
bonyl  chloride  acts  upon  benzene  in  presence  of  ALClj 
with  formation  of  the  true /A/oi<'H;o;)/ienoHc  0(11.. CS.Cgll;. 
This  appears  to  be  a  licjuid,  though  it  has  not  been  isolateil 
in  a  pure  state.  It  reacts  with  hydroxylamiue,  yielding  a 
bodv  of  melting-point  138',  identical  with  diphenylketoxini, 
and  with  phenylhydrazino  forming  benzophenonephenyl- 
hydrazide  of  melting  point  137^ 

The  so-called  "  thiobenzophenoue  "  of  Englcr  differs  from 
the  foregoing  in  being  a  crystalline  solid,  of  melting-point 
140°.j;  as  it  does  not  react  either  with  hydroxylamine  or 
with  phenylhydrazine  it  is  not  the  true  thioketone,  but  is 
probably  the  duplo-compouud 

(CsH3).C<|>C(CeH3)„. 

Thiocnrbonyl  chloride  (1  mol.)  reacts  with  1  mol.  of 
sodium  ethylate  with  formation  of  ethyl  chlorotliioformate 
Cl.CS.OC'.lI^;  with  2  mols.  of  sodium  ethylate  it  yields 
diethyllhiocarbonale  CScOCjIIsV  With  an  alkaline 
solution  of  phenol  it  gives  rise  to  diphcnylthiocarbonate 
C'S(OC|;Hi)o,  which  separates  from  alcohol  in  glistening 
white  crystals,  melting  at  97  .  With  sodium  or  cupric 
aceloacetic  ether  fliiocarbonyl  chloride  )>roduces  the  so-called 
"  Tliioearliont/laretacelii- ether''  ((.';!  Is":,!^)*  of  Norton  and 
Oppcnheim.  This  body  forms  vellowish  needles  which  melt 
ut  I.^.C  — 1C2-. 

In  a  similar  manner  CSCl;  acts  npon  sodium  malonic 
ether,  sodiuni-bvnzoylacelic  ether,  and  sodinm-desoxy- 
benzoin,  yielding  similarly  constituted  "  thiocarbonyl " 
compounds,  which  havi-  not  the  character  of  ketones  since 
they  do  not  react  with  phenylhydrazine  or  hydroxylamine. 

"  Thiocarhoiiylmalonic  elher"  i\\\^Jdyi  fonns  small 
needles  of  mcltiDg-point  177"— 178°. 

•' Thiocarbonylbenznylacelir  ether"  C|;H|„0.,S  crystal- 
lise? in  yellowish  needles,  which  melt  at  162' — 164'. 

"  Thiocarhonyldexoiybenzoin"  Cj^lImOS  forms  small 
golden-yellow  needles,  of  melting-point  28C' ;  it  dissolves 
in  cone,  sulphuric  acid  with  a  very  intense  bluish-violet 
colour. — .\.  G.  G. 


Preparation  of  Substantive  Azo-ralours  for  Cotton.     H. 

Miiller.     Soc.  Ind.  Mnlhouse.     Clicm.  Zeit.  12,  181. 

Il'  the  hydrogen  of  the  hydroxyl  group  in  the  nzo-colonrs 
obtained  by  the  action  of  phenols  and  naphthols  on  diazo- 
compounds  be  replaced  byanalkyi  nidicle,  and  the  resulting 
compound  rciluieil  by  stannous  i'hl>>ridc  and  hydrochloric 
acid,  an  ass_\n;etrie  diamidt^diphcnyl  derivative  results. 
The  siinie  change  is  produceil  by  reducing  in  an  alkaline 
solution  to  a  hydinzo-couipound  and  then  treating  with 
liydroehlinic  acid,  c.y.  : — 

C,,H5.N---N.CJI:,(OCoH-)CClIj)(.l  :4)  +  H,.= 

NHo.CsU^.CjH;(Nn..)(OCi,HiKCHj). 

Similarly  a  whole  series  of  iliamidodiphenyl  deri\alivc« 
may  be  prepared,  which,  when  converted  into  tetrazo- 
conipounils,  combine  with  amines,  phenols,  naphthols,  or 
with  their  respective  sulphonic  aciils,  or  with  mixtures  o( 
one  molecule  of  each,  to  )>roduce  ^cllow,  red,  or  blue 
colours  which  dye  cotton  the  corresponding  colour  sub- 
stantively. Certain  sulphonic  acids  of  hydroxyazo-com - 
pounds  are  also  similarly  reduced  to  iliamidodiphenyl 
derivatives.  By  treating  diazobenzene  chloride  with  para- 
phenol  sulphonic  acid,  and  then  nietliylating  or  ethylating 
the  hydroxyl  group,  a  body  of  the  following  constitnlion 
results  on  reduction  with  stannous  chloride  and  hvdiochloric 
acid  :  NHo. Cf.IIj  -  C^H,.  (NIL,)  (OCIla)  (SOjH).  This 
possesses  both  basic  and  acid  properties.  The  sulphate 
is  slightly  soluble  in  water,  the  hydrochloride  more  so. 
When  diazotized  and  treated  with  the  following  substances 
the  resulting  colours  are : — with  naphthoic  acid,  red ; 
with  (3-naphthylamine  sulphonic  acid  (Bronuer),  yellowish 
red:  with  fl  iiaphthol  disidphonic  acid  I!.,  red;  with 
a-naphtol  o-sulphonic  acid,  violet;  with  ^najihthol  sul- 
jdionic  acid  (Sclmffer),  violet-red;  with  /Snaphthol  disul- 
phoiiic  acid  R.,  violet-red  ;  with  salicylic  acid,  yellow.  All 
these  ccdonrs  dvc  cotton  without  the  use  of  a  mordant. 

— C.  A.  K. 


Lenco-Deriialiies  ofsonw  Anihraiiuinnne  Dyes.    C.  Lielicr-  ■ 
mann.     Ber.  21,  435. 

Like  anthmquinone  itself,  a  number  of  dyes  derived  from 
it  give,  on  reduction,  various  interesting  leuco-derivatives. 
The  following  general  rules  may  be  oliserved  : — The  dyes 
are  not  all  similarly  acted  upon  by  the  same  reducing 
agent ;  one  and  the  same  reducing  agent  acting  on  a  ceiiain 
dye  may  give  rise  to  the  formation  of  various  successive 
reduction  stages.  The  first  reduction  product,  probably 
containing  the  gioup  HO.C  :  C.OH,  cannot  generally  be 
obtainol  in  the  pure  state,  owing  to  its  being  remarkably 
oxidisable,  whereas  the  leuco-conipound  which  corresponds 
to  anfhranole,  and  contains  the  group  HO.C  |  Oil,  is 
most  reailily  obtained  pure.  The  hydroaiithrone  stage 
OC  :  I'll.;  is  also  occasionally  met  with.  If  at  the  same 
time  that  the  reduction  takes  place  aeet>l  groui)S  are  intro- 
duced, it  is  sometimes  possible  to  prepare,  at  least,  the 
acetvl-derivates  of  the  very  unstable  compounds  containing 
the  group  HO.C;  C.OH. 

lieihiction  of  (lirysophanic  Acid:  (Viryxophanehydran- 
thrniie. — Chiysophanic  aciil  (from  rhubarb)  is  reduced  by 
boiling  with  tin  and  glacial  acetic  aciil  and  gradually  adding 
fuming  hydrochloric  acid  until  the  solution  lieconies  almost 
colourless.  The  proiluot  crystallises  from  Iwnzene  in  light 
yellow  leatlets,  and  bears  a  striking  resemblance  to 
chrysarobiu,  It  is  with  difficulty  soluble  in  alkali,  and  the 
solution  is  coloured  yellow  with  green  fluorescence.  On 
shaking  with  air  the  solution  assumes  the  red  colour  of 
alkaline  ehrysophanic  acid.  Melting  point  202-206'. 
Probably  the  boily  is  iilentical  with  one  previously  obtained 
by  the  author  on  subliming  natural  chrysarobin.  The 
formula  is  either  expressed  by — 

Ch'>*^'"-<co'>c^"^""''^ 


[/ 


CH 


^C(OH)'' 


CtH^OH. 
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Acehjkhrysophanehydroanthrone,  C3(,H^O;(C-H30)r,  melts 
at  230  — 231".  Its  formula  shows  tlmt  it  is  not  Muiplr  iin 
?Lelvl<li>ilvativc  of  chi  ysoiihanebydrantbroiic  ;  it  uiav  lie 
iv^TiU'lod  ii.<  an  aiUlitive  conipoiiuil  of  the  acitvl-ilerivativc 
with  one  niolci'iilo  of  ai'Ctie  anhviliide.  (.'hrvsophaiii'- 
hvdranthioiie  i*  al>o  obtained  on  rcduciii!;  chn^opbanir 
acid  with  zinc  powder  and  annnonia,  until  the  solution,  on 
sbakinjj,  is  no  lonjjer  coloured  a  deep  vellow.  The  product 
of  the  reaction  is  mixed  with  the  zinc  powder,  and  may  ln' 
separateil  by  treating  with  HCl  and  e.xtnietini:  with  alcohol. 

Thi  Hcduction  of  Flacopurpiiihi  is  carried  out  in  the 
same  manner  as  that  of  chrysophanie  acid  with  tin  and 
;.'lacial  acetic  acid.  The  resultiiiij  product  is  best  dissolved 
in  eblorofonn  with  addition  of  alcohol  and  precipitated  witli 
petndeuui-cther.  It  dissolves  in  alkali  with  a  yellowish- 
lirowii  colour  and  fireenish  fluorescence,  and  this  colmir 
readily  chaiifres  to  that  characteristic  of  alkaline  tlaMipnr- 
piirin  solutions.  \Vith  nionlants,  colours  simihtr  to  Persian 
berries  are  observed,  but  the  colour  is,  of  course,  not  fast 
to  soap,  for  even  this  weak  alkali  causes  oxidation.  The 
aL'etyl-deri\ative  was  anahsed,  but  the  composition  could 
not  be  ascertained  with  suffieieut  accuracy.  The  author, 
therefore,  turned  to  the  reduction  of  the  anthrauole  and 
hydroanthrone  of  tlavopurpurin.  The  reduction  was 
aecompanieil  by  an  introduction  of  an  acetyl  proup.  This 
was  etl'ectcd  by  boilinjr  the  colourin^r  matters  with  acetic 
anhydride  and  sodium  acetate  in  presence  of  zinc  jiowder. 
(This  method  is  woiiliy  of  note,  as  it  allows  of  the 
separation  of  well  crystallised  acetyl  Icuco-derivatives  of 
\arious  eolourinjx  matters,  whose  lenco-derivatives  are  very 
readily  oxidised.)  I'lavopurpurin,  reduced  in  the  above 
manner,  pives  two  bodies,  distiu<;uished  by  their  different 
solnbility  iu  {ilacial  acetic  aciit  The  less  soluble  crystallises 
in  almost  white  leaflets,  melting  at  239—240'.  Its 
colourless  alcoholic  solution  shows  a  fine  blue  fluorescence. 
The  more  soluble  body  is  identical  with  the  one  obtained 
by  reduction  of  flavopurpurin  with  tin  and  glacial  acetic 
acid. 

The  UcJiictioH  nf  Anthrapurpitriii  was  effected, as  in  the 
previous  case,  with  an  accompauying  introduction  of  acetyl 
groups.  The  body  obtained  is  very  similar  to  and  piobably 
isomeric  with  the  acctyl-deiivative  of  flavoiiurpurin.  t)u 
reducing  anthrapurpuriu  with  zinc  powder  and  annnonia, 
the  anthranole  or  hydroanthrone  of  anthrapurpurin  is 
formed. 

licductivn  nf  AntUfaijttliiA. — -The  method  employed  is 
that  gi\  en  luider  the  reduction  of  chrysophanio  acid.  The 
product  is  finally  crystallised  from  glacial  acetic  acid.  It  is 
the  anthranole  or  hydroanthrone  of  anthragallol,  and  is 
soluble  in  alkalis  with  a  yellowish-brown  colour,  which,  iii 
presence  of  air,  changes  immediately  to  violet.  This  colour 
is  not  due  to  the  formation  of  anthragallol,  but  may  be 
aceomited  for  by  assuming  an  intermediate  prfiduct  between 
the  anthranole  and  the  anthracallol,  viz.,  the  hydroxyan- 
thranole. 

Reduction  of  Anthrnflavic  Acid. — With  zinc  powder  and 
ammonia  small  white  needles  of  the  anthranole  or  hydro- 
anthrone of  this  acid  are  obtained.  Tha  triaeetvl-ilerivativc 
melts  at  105'.  Its  alcoholic  solution  shows  a  blue  fluor- 
escence. 

The  Jlcdiuiioii  <;/'  Hiifigallic  Acid,  with  accompanying 
introduction  of  acetyl,  led  to  the  corresponding  anthranole 
containing  seven  acetyl  groups. — A.  K. 


Therapeutic  Substituta  fur  Chnjsarobin.     C.  Liebcrmanii. 
Ber.  21,  447. 

The  (piincmc  group  in  chrysarobin  is  partially  reduced. 
This  accounts  for  its  great  affinity  for  oxygen,  alkaline 
solutions  absorbing  the  oxygen  of  the  air  as  perfectly  as 
those  of  pyrogallol.  The  author  is  of  opinion  that  to  this 
alone  is  due  the  therapeutic  action  of  chrysarobin.  It  has 
been  successfully  employed  in  the  treatment  of  various 
skin  diseases,  such  as  ptoriasis,  eczema  marginatimi,  &c. 
Now,  as  regards  the  great  afiinity  for  oxygen,  various  leuco- 
compounds  of  dyes  derived  from  anthra<iuinone  bear  a 
great  rc-emblauce  to  chrysarobin,  and  the  author  has  given 


his  Btteniion  to  this  matter,  iu  order  to  ascertain  whether 
these  bodies  have  a  similar  therapeutic  value,  particularly 
as  they  coulcl — gi\en  a  good  methotl  of  reduction — be  more 
readily  and  cheaply  obtaineil  on  a  large  scale  than  chrysa- 
robin. 

The  lives  are  best  reilueed  by  boiling  with  ammonia  and 
zinc  powder,  the  latter  separated  from  the  ammoniacal 
sedation  which  is  allowed  to  flow  at  once  into  HCl.  The 
precijiitate  thus  fonne<l,  after  washing  and  drying,  is  ready 
for  use.  The  ilyes  which  it  is  most  profitalile  to  employ 
are  manifestly  alizarin  and  the  purpnrins.  The  leuco- 
derivative  of  the  former  has  already  been  ileseribed  as 
desoxyalizarin,  but  the  author  proposes  to  replace  this  term 
as  well  as  the  name  given  to  this  stage  of  the  reduction 
proilucts  of  anthrai|ninonc  derivatives,  viz.,  anthranoles,  by 
the  general  term  "  Anthrarobin."  Thus  he  denotes  the 
rc<luction  product  of  commercial  alizarin  li  as  anthrarobin, 
and  the  products  from  the  piirpurins  as  anthrarobin  1'  or 
F.  Commercial  anthrarobin  is  a  yellowish-white  body 
which  when  diy  is  not  oxidised  by  exposure  to  the  air.  It 
is  insoluble  in  water  and  dilute  acids,  soluble  in  dilute 
alkalis  and  alkaline  carbonates  with  a  brownish-yellow 
colour,  which  by  oxidation  (in  contact  with  all)  changes 
tlirongli  green  to  blue  an<l  finally  to  an  alizarin-violet. 
Anthrarobin  is  also  readily  soluble  in  alcohol,  but  prolonged 
boiling  with  this  solvent  must  be  avoided. 

Dr.  Bchrend  (Herlin)  has  studied  the  therapeutic  pro- 
perties and  finds  that  the  same  diseases  are  cured  by 
anthrarobin  as  by  ehrysorobin,  but  the  action  of  the  former 
is  not  quite  so  intense.  On  the  other  hand,  anthrarobin  has 
the  advantage  of  avoiding  inflammation  of  the  skin,  and 
stains  can  be  readily  removed  with  soap  and  soda.  The 
skin  is  coloured  faintlv  brown  bv  it. — A.  E. 


PATENTS. 


Imprnvemcnts  in  the  Product iim  of  Alhijliicd Diamidubcnzo- 
phcnonaminc  Chlorides  imd  ( 'uinersioii  uf  the  same  into 
Alhi/lised  DiumidobenzophcnoHcs  and  Yellow  Colouring 
Matters  of  the  Class  of  the  "  Auramines.^^  0.  Imray, 
28,  Southampton  Buildings.  From  the  "  Farbwerke 
vonn.  Jlcister,  Lucius,  and  Briining,"  of  Ifocchst-on-thc- 
Maine,  Germany.   Eng.  Pat.  1694,  Febrnury  3,  1887.  6rf. 

In  this  process  chlorides  of  acid  radicles  arc  first  produced 
by  the  action  of  phosgene  on  tertiary  monamines  : — 

C,-,H5N(CH3);+  C0C1,,=  ClOC.CeHj.  NXCHj);  +  HCl. 

T"he  acid  chlorides  are  then  combined  with  secondary 
monamines  and  thus  give  substituted  benzamides.  Thus 
with  diphenylaminc  and  the  above  acid  chloride  the  product 
is  dimethylamidobenzodipheuylamine  :  — 

(C,H3),N.t)C.C,;H,.N(CH,U 

By  the  action  of  haloid  phosphorus  compounds,  pho.sgeue, 
or  thiophosgene,  the  benzamides  are  converted  into  haloid 
derivatives  :  — 

(CeH,),N.CCI.,.CeH^N(CH3),. 

The  latter  compounds  can  be  again  condensed  with 
tertiary  aromatic  monamines  :  — 

(CU,);NC6H3  +  (CeH,).,N.CCL.C6U^N(CH,),,= 

/C,U,N(Cn,,). 
CC  NHCelli)-  +  HCl. 

\C6H^N(Cil,-)..Cl 


The  conden.sation  products  thus  formed  when  licated 
with  water  arc  converted  into  tetramethyldiamidobenzo- 
phcnone  : — 

/C6n,N(CII,): 
€<  N{C,H,)..  +  H,0= 

I  \CsH4NCCH3)..Cl 

(CIU,,NCeH^ .  CO .  CeH.NCCH,-).  +  HCl  +  (CtlT5);NH. 

Hcafcd  with  ammonia  the  condensation  product  simihirly 
yields   "  auramine "  and  diphenylaminc.      The   follow  ing 
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examples   nre  given  in  illustration   of  the  process  :—(!.■) 

Knur  piirts  i)f  pliosjtuiio  are  mixed  «illi  '21)  jiaits  of 
ilimetlivliiniliiu-.  kepi  enlil.aml.-ix  |raits  of  (Uplieiivliiniineare 
then  ntiileil,  the  mixture  being  aflerwarils  lRate<l  for  15 — 30 
minutes  to  tli)'  C.  The  melt  is  thin  mixed  with  15  parts 
of  hydrochloric'  aciil  diluted  with  200  parts  of  water  and 
soda  Ive  adde<l  till  dimetlivlaiiiliiie  just  liejrins  to  separate. 
After  filtration  and  washing,  dinuthvlaniidohcnzodiphenyl- 
aniine  is  left  as  a  white  erystallirir  ponder,  nulling  when 
l>nre  at  178  t'.  lu  order  to  form  the  eondensation  prodiiet 
10  parts  of  the  last-named  suhstanee  are  heated  with  five 
parts  of  phosphorus  oxveldoride,  and  when  eooi  10  parts  of 
dimethvlaniliiu'  are  added.  After  the  first  spontaneous 
rise  of  ienipen\ture  the  nult  is  allowed  to  cool,  and  is  then 
heated  on  a  water  hath  for  two  hours,  when  tetramethyl- 
diumidobenzophenone-diphenylamineehloriile  is  fornu-d  as  a 
viseons  mas-  with  a  sli;:lit  metallic-  lustre,  becoming  nearly 
solid  on  eocding.  In  order  to  convert  the  eondensaticui 
prmluct  into  tetramethyldianiidolnnzophenone,  the  nu'lt  is 
digested  with  about  five  times  its  volume  of  dilute  hydro- 
ehloric  acid  at  70  ('.,  until  the  intense  red  eolour  at  first 
formed  has  changed  into  green,  brown,  or  yellow.  De- 
composition takes  place  with  the  .separation  ofdiphenylamine, 
which  is  removed  from  the  ketoiu'  base  by  washing  with 
alcohol  or  by  exti-.icting  with  hydrochloric  acid.  In  order 
to  convert  ihc  condensation  jiroduc-t  into  auramine,  the 
melt  is  digested  with  50  parts  of  20  per  cent,  aqueous 
ammonia  at  about  50°  C,  and  kept  at  this  temperature  for 
one  or  two  hours.  The  purification  of  the  auramine  from 
the  diphenylamiiie  and  excess  of  dimethylaniline  is  effected 
by  the  usual  nu-thods.  (2.)  In  the  second  example 
120  parts  of  dimethylaniline  are  mixed  with  25  parts  of 
phosgene  and  23  jiarts  of  aniline  afterwards  added.  The 
operation  is  condtu'ted  as  before,  the  product  being 
dimethylaniidobenzanilide,  a  white  crystalline  substance 
melting  when  juire  at  184°.  The  condensation  product  is 
formed  fnun  10  parts  of  the  dimethylaniidobenzanilide, 
18  of  dimethylaniline,  and  8J  of  phosphorus  oxychloride  in 
the  same  manner  as  before.  By  acids  the  condensation 
product  is  decomposed  into  tctramethyldiamidobenzophenone 
and  aniline  ;  by  alkalis  the  free  base  is  thrown  o\it,  and 
this  by  treatment  with  acids  also  furnishes  the  ketone  and 
aniline. — ]{.  M. 


a<|ncous  solution  of  nitric  acid.  The  liijuid  thread  becomes 
consistent  directly  it  enters  the  acidifiixl  water,  and  can  be 
removed  frcuu  it  at  cuice.  It  is  dried  cpiickly  in  a  current  of 
drv,  but  not  warm,  air,  and  then  reeled.  Prepared  in  this 
manner  it  is  grev  or  black,  but  it  can  be  made  any  colour 
by  dissolving  dyes  in  the  etheralccdiol  mixture.  The  new 
fibre  is  transparent,  jiliant,  cylindrical  lU'  Hat,  and  both  in 
appearance  and  to  the  touch  is  silky.  Its  diameter  is  12  to 
20  u.,  and  it  rei|uired  20 — 25  kilos,  per  si|iuue  milliunlre  to 
break  it.  (t  )ne  sample  took  30  kilos.)  It  burns  without 
favouring  an  extension  of  fire.  When  heated  in  a  dosed 
vessel  it  decomposes  slowly.  It  is  m)t  attacked  either  by 
cidd  or  hot  water  or  by  moderately  strong  acids  and  alkalis. 
It  is  insoluble  in  alcohid  and  ether  alone,  but  disscdves  in  a 
mixture  of  the  two,  and  in  acetic  acid.  Many  threads  nniy 
be  united  to  form  one  thread,  either  by  adhesion  direct  from 
the  nozzle,  or  by  a  suitable  arrangement  in  the  acid  vessel. 
This  strengthens  the  threads  and  lessens  the  liability  to 
accident  in  spinning. — D.  A.  L. 


Imptovtd    Mdiiu/iicliirc   of    ii    Melhylciic    /Hue    specially 
adaptcil  for  I'rniling  mi  Tejtile  Fabrics.     Oliver  Imray, 
Southampton    liuildings.     From   the  "  l-'arbwerkc    vorm. 
Meisler,    Lucius,   and   Briining,"    of  lIoeehst-on-Mainc, 
tiernuuiy.     Eng.  Pat.  2985,  February  25, 1887.     id. 
The  (diject  of  the  process  described  is  to  prei>are  a  methylene 
blue   free   from    zinc    chloride,   this    latter    salt    having   a 
prejudicial  effect  cm  the  fibre  of  the  goods  on  long  steaming, 
anil   also   liading   to    a   partial  destruction  of  the  colouring 
matter  itself.     The  connnercial  product,  which  is  a  zinco- 
rhloride,    is   dissolved   in   water    (ten   parts)    and   the    zinc 
precipitated   from    the  hot    sidnticm   by   any  suitable  pre- 
cipitant, such    Is  an   alkaline   carbonate,  sulphide,  oxalate, 
phosphate,   &c.      On  filtering  off  the  zinc  ecuuponnd   the 
solution   deposits   the   colonriug-matter   on    cooling    in    a 
crystalline  form. — R.  M. 


V.-TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 

All  Arlificial  Textile  Fibre  resembling  Silk.     Conipt.  Rend. 

1887,  898. 
T<>  pfeparc  this  substance  a  solution  of  3  grnis.  of  nitro- 
cellulose in  100  or  150  cc'.  of  a  mixture  of  ecpnil  parts  of 
alcohol  and  ether  is  mixed  with  25  cc.  of  a  filtered  solution 
(1:10)  of  dry  ircm  (or  zinc)  chloride  in  alcohol,  then  1  '5  cc. 
of  an  alcoholic  solution  of  tannin  is  added.  The  whole  is 
filtered  in  a  closed  aiijiaratus,  to  prevent  evaporation,  and 
the  licpiid  transferred  to  a  raised  reservoir  fitted  below 
with  a  glass  or  iilatiimm  conical  nozzle  having  an  opening 
of  0- 1  to  0-2  mm.,  and  the  edge  not  thicker  than  0- 1  mm. 
Thistnlw  discharges  into  a  receiver  filled  with  a  half  per  cent. 


I'ATKNTS. 


Improvements  in  Treatini/  U'oo/.  11.  Mason.  Glasgow, 
From  A.  Schlanm-  and  F.  a  lirassard,  both  of  .Vachen. 
Germany.     lOug.  I'at.  15,361,  November  10,  1887.     Ad. 

Tin:  inventors  dispense  with  the  preliminary  treatment  with 
an  alkali  before  carbonising,  aiul  they  use  a  much  weaker 
acid  than  is  usual. — K.  J.  B. 


Iiiipntreinents  in  tin-  Treatment  of  E.voffeuous  Fibrous 
Plants,  Fla.T,  Jute,  Jilira,  and  the  like.  ,T.  Longniore 
and  W.  L.  Watson,  Loudon.  Eng.  Pat.  3715,  March  II, 
1887. 

The  process  consists  in  treating  the  green  stems  with  a  hot 
solution  of  caustic  soda. 

Or  the  dried  stems  may  be  dipped  into  concentrated  sul- 
phuric acid  for  a  few  minutes. — E.  J.  B. 


fmproeements  in  and  in  Apparatus  for  (  'leaiisinff  or  .Seof/r- 
ing  Wool.  ('.  Kobeson,  Philadcli)hia,  U.S.A.  Eng.  Pal. 
1.5,178,  November  8,  1887.     8(/. 

The  object  of  this  patent  is  to  cleanse  or  sconr  wool  without 
the  use  of  alkaline  or  other  chemical  substances,  and  to 
leave  the  fibre  thus  treated  in  such  a  condition  that  it  is 
ready  to  be  spun.  To  effect  this,  the  fleece  is  first  moistened 
with  water,  next  subjected,  in  a  heated  chamber,  to  a  tem- 
perature of  from  110°  to  150°!".,  for  the  purpose  of  softening 
or  "starting"  the  grease  and  wax,  and  finally,  these  sub- 
stances are  removed  by  pressure  between  scjueezing  rollers. 
The  wool,  after  rinsing  and  drying,  is  in  a  condition  to  be 
carded  or  spun,  withcuit  requiring  to  be  oiled,  since,  by  regu- 
lating the  jiresstne  of  the  sipieezing,  sufficient  oil  may  be 
left  in  the  wcxil  to  dispense  with  the  usual  oiling.  A  form 
of  apparatus  suitable  for  carrying  out  these  operations  is 
described  in  the  specification.^ — W.  E.  K. 


VI.-DYEING,  CALICO  FEINTING,  PAPER 
STAINING,  AND  BLEACHING. 

Fi.vinij  Tannin  hij  Means  of  the  Donhtc  Salt  vj  Antiiiionij 
Fliioridv  and  Ammnnium  Sulphate.  E.  Dollfns.  Soe. 
Ind.  Mulhouse.     Cliem.  Zeit.  12,  184. 

The  double  salt  of  antimony  fluoride  and  anmioniuni  sul- 
phate, SbF;,.(NIl,1„S0,  (this  .lomnal  l.<87,  728)  fixes 
tannin  ccnniilelely,  but  it  has  a  prejudicial  action  on  certain 
yellow  colours  obtained  by  means  of  chromium  oxide  and  tin. 
Thisactiiui  takes  jdacc  especially  above  50°  C.and  its  extent 
depends  upon  the  dnra'.ion  of  the  steeping  in  the  bath. 

— C.  A.  K. 
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A  New  Antimony  Mordant.    A.  Frey.    Soc.Ind.  MulhouM-. 
Cheiu.  Zeit.  12,  55. 

Tins  salt  has  the  lurmula  Sl)Fj(NH,);SO„  ami  wluii 
iiiixeJ  with  half  it>  wcif;ht  of  soiln  crystals,  !•;  a  fixing  a^'cnt 
of  liittiT  (iiiaiitv  than  tartar  emetic,  and  is  much  cheaper. 

—J.  w.  r.. 


BUachimj   of    Wool   by    Hiidiuyen    I'crvxidi:      P.    Ehell. 

Chem.  Zeit.  12,  2. 
Ali'Iioliiu  raw  wool  eau  be  well  bleached  by  hydrogen 
peroxide,  it  is  not  economical  to  do  so,  as  wool  is  a  crude 
article,  and  the  cost  of  the  peroxide  in  addition  to  the  loss 
of  iveifiht  (if  the  wool  would  make  the  operation  a  very 
expensive  one.  The  bleaching  of  wool  should  rather  com- 
inencc  at  a  stage  when  the  wool  has  been  worked  up  to 
fabrics  which  are  not  sold  by  weight,  and  have  a  high  value 
in  the  market.  In  order  to  get  at  the  cost  of  this  bleaching 
operation,  the  author  made  some  experiments  with  some  fine 
woollen  cloth  of  a  dirty  yellow  colour  and  some  lace  of  a 
ilelicatc  pattern.  The  former  measured  20  by  22  cm.  = 
l)'44  si|.  m.,  and  weighed  62  grms. ;  whereas  the  latter, 
10  by  14  cm.  =  014  si|.  m.,  and  v.eighed  24  gnns.  ISoth 
were  bleached  by  the  following  three  metho<ls  :  1.  They 
were  steeped  in  3  per  cent,  hydrogen  peroxide,  well  saturated 
with  the  liiiuor,  wrung  out,  and  allowed  to  dry  at  12^  to 
17C  2.  They  were  steeped  in  an  ammoniacal  bath  of 
peroxide  at  Ij"  to  17°  C.  until  bleached.  3.  They  were 
steeped  in  an  ammoniacal  bath  of  peroxide  at  30°  C.  nntil 
bleached.  The  bleaching  liquor  in  the  latter  two  eases 
consisted  of  1 ,0i;o  parts  of  3  per  cent,  hydrogen  peroxide 
and  20  parts  of  ammonia  of  U-910  sp.  gr.  The  first 
method  recpiired  the  treatment  to  be  repeated  before  the 
stufiF  was  bleached. 

1  s;|.  m.  of  woollen  cloth  cOD$ume<l  446  grnis  HjOo. 

1  sq.  ra.  of  woollen  lace  consumed  956  grms.  H.O^. 

For  the  second  and  third  method  (bleaching  in  the  am- 
moniacal bath),  the  loss  in  peroxide  amounted  to  : 

1  sq.  ni.  of  woollen  cloth  cousumeil  455  grms.  U^O^. 
1  SI],  m.  of  woollen  laee  consumed  1,070  grms.  H;;0.. 

At  ordinary  temperatures  27  hours  are  reiiuired  for 
bleaching;  at  30°  C.  the  process  is  finished  in  8  to  10 hours. 
A  tempeniture  of  17°  to  20°  C.  is  probably  the  most  favour- 
able temperature  to  use  on  the  large  scale.  The  loss  of 
actual  hydrogen  peroxide  is  about  equal  by  all  the  three 
methods.  Loose  bulky  goods  consume  more  (>f  the'  bleach- 
ing agent  than  dense  fabrics.  As  may  be  supposed,  the 
bleaching  vat  gets  gradually  poorer  in  peroxide,  and  on  the 
large  scale  this  fact  may  be  made  use  of  by  employing  weak 
solutions  for  a  preparatorj-  bleaching,  and  passing  the  goods 
systematically  from  weak  to  strong  solutions.  In  this 
manner  the  expenses  for  peroxide  may  probably  he  lessened 
by  one-third. —  S.  H. 


PATENTS. 


ImprovemenU  in  Dyeing  Yams  and  Fabrics  Black,  Blue, 
and  other  Colours.  I{.  Chadwiek  and  J.  W.  C  Chadwiek, 
Kicblenninsler.     ling.  I'at.  4547,  March  26,  1887.     6</. 

TiiK  fabric  is  ilye<l  in  a  single  bath  consisting  of  a  solution 
of  the  dyestnffdescribed  in  Eng.  Tat.  3280,  1887,  acidified 
by  a  mineral  acid.  For  modified  shades,  other  substances, 
such  as  are  well  known  to  dyers  lor  obt^iining  such  modi- 
fications in  the  case  of  log>vood  dves,  are  also  added  to  the 
dve  bath.— W.  E.  K. 


Prodiu-ing  Jiasic  Solphocijanidcs  of  Atuimnium,  Iron,  and 
Chromium  for  Dyeing  and  Printing  Purposes.  J.  Hauff, 
Stuttgart,  Germanv.  Eng.  Pat. '5109,  April  6,  1887. 
id. 

This  invention  consists  in  wanning  neutral  aluminium  sul- 
phocyanide  or  suli>hoeyanic  acid  with  freshly-precipitated 
aluminium  hydrate,  precipated  at  a  temperature  not  above 
60°  C  Aluminium  hydrate  readily  dissolves  in  a  neutral 
alumiuiuin  sulphocyanidc  solution,  and  takes  up  as  much  as 
eight  times  the  (|uantily  of  aluminium  already  contained 
therein.  In  this  manner  easily-soluble  basic  aluminium 
sulphocyanidc  compoumls  arc  formed  which  ilo  not  decom- 
pose so  reailily  as  the  neutral  salts  when  expnsed  to  heat. 
The  neutral  sidutiou  evaporated  to  dryness  on  the  water  bath, 
<piickly  decomposes,  whereas  "  the  four  times  basic  salt " 
can  be  boiled  and  evaporated  to  dryness  without  decompos- 
ing, and  will  be  easily  soluble  again  in  water.  These  basic 
aluminium  salts  form  an  excellent  mordant  for  dyeing  ami 
printing.  In  the  same  manner  basic  iron  and  chromium 
sulphocyanxde  salts  can  be  produced.— S.  H. 


1  inproienienls  in  the  Process  and  Apparatus  for  the 
Bleaching  of  Vegetable  and  Animal  Matter,  and 
Washing  and  .Scouring  of  Wool,  A.  J.  Boult,  London. 
From  H.  K.  de  Pawlowski,  Paris,  France.  Eng.  Pat.  2354, 
February  15,  1887.     8</. 

TiiK  object  of  this  invention  is  to  avoid  all  manipulations 
in  the  decoloration  or  bleaching  of  wool,  flax,  hemp,  jute, 
esparto  grass,  &c.,  and  in  the  wathing  and  scouring  of 
wool ;  the  usual  agitation  of  these  materials  in  the  de- 
colorising or  bleaching  liquors  being  replaced  by  an 
automatic  circulation  of  the  liquors  themselves. 

The  appanitus  consists  of  a  series  of  open  or  closed 
vats  on  one  level,  and  connected  by  pipes.  The  two  end 
vessels  of  the  series  are  also  connected  writh  two  hermetically 
closed  receptacles  placed  on  a  higher  level  than  the  vati 
themselves.  In  the  vats,  the  material  to  be  treated  is 
placed  either  on  false  perforated  bottoms  or  suspended  on 
hooks  or  bars,  and  the  vats  are  filled  with  the  liquors  to 
the  action  of  which  the  material  is  to  be  subjectetl.  From 
the  top  of  each  of  the  closed  upper  receptacles  a  pipe  passes 
connecting  it  with  an  "  hydraulic  balance."  This  latter  is 
connected  with  a  vacuum  chamber,  and  is  a  form  of  apparatus 
so  arrange<l  as  automatically  to  produce  a  vacuum  alternately 
in  the  two  receptacles.  When  the  one  receptacle  in  com- 
munication with  the  vacuum  chamber  is  filled  with  the 
liquor  from  the  end  vat  with  which  it  is  in  connexion,  the 
hydraulic  balance  comes  into  operation,  and  the  vacuum 
acts  on  the  other  receptacle  whilst  the  former  one  becomes 
emptied  by  the  return  of  the  liquor  to  the  vat.  In  this 
way  an  alternate  circulation  of  the  liquors  in  the  vats  is 
brought  about  through  the  entire  series,  the  quantity  dis- 
placed being  dependent  on  the  size  of  the  receptacles.  By 
a  modification  of  the  apparatus  a  circulation  of  gaseous 
decolorising  or  bleaching  agents  may  be  effected. — W.  K.  K. 


Improvements  i«  Dyeing.    .1.  Gninhut,  South  Shields.    Eng. 
Pat.  15,432," November  II,  1887.     6rf. 

An  Improved  Process  and  Means  of  Dyeing  Cotton  and 
other  Fibrous  .Substances  in  Aniline  Black.  J.  Gnin- 
hut, South  Shields.  Eng.  Pat.  17,106,  December  12, 
1887.     id. 

For  the  purpose  of  dyeing  fibres  aniline  black,  the  first  of 
these  specifications  describes  a  preliminary  mordanting  with 
Congo  red,  azurine  blue,  chrysamine,  Hessian  purple,  or 
other  analogous  substantive  cotton  colour.  The  fibre  is 
dyed  in  the  usual  alkaline  .solution,  as  is  well  knon  n  for 
these  colours,  and  subsequently  is  dyed  in  aniline  black  by 
means  of  a  mixture  of  aniline  oil,  bichromate  of  i>otash, 
and  sulphuric  or  hydrochloric  acid,  such  as  is  usually 
employtnl  in  aniline  black  dyeing. 

The  second  s-pecification  extends  the  process  by  the 
addition  of  a  second  dyeing  in  one  of  the  substantive 
cotton  colours  after  the  yam  has  been  subjected  to  the 
aniline  black  dyeing  process.  — W,  E.  K. 


VII.-ACIDS.  ALKALIS.  AND  SALTS. 

Manufacture  of  Barium  Hydi  ale.     I.ucicn.     Bull. 
Ass.  Chim.  6,  444. 

To  prepare  barium  hydrate  from  the  earlx)nate  the  latter 
is  mixe<l  with  50  per  cent,  of  dry  coal,  containing  a  small 
percentage  of  ash  and  heated  in  puddle  furnaces  in  charges 
of  600  kg.     The  decomposition  requires  four  to  five  boats. 
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and  a  temperature  of  about  1,100'  C,  and  the  difficulty  of 
the  openition  a^i^cs  from  the  fai-t  tliat  n  lii^'h  tonipcrataie 
i>  dithcuU  to  uialiitaiu,  owiiifj  lo  the  .•.ul»l!Uice  liuiiiu  a  ''ad 
eoudui'tor ;  it  is  iieccstiarv,  thiiefoio,  lo  ha\o  a  fjood  air 
Mipplv  and  vet  preserve  a  redueing  atmosphere.  Sueeess- 
I'ullv  efl'eeled,  a  vield  of  8j  to  911  per  eeiit.  of  the  oxide 
eont;iiiie<l  iii  the  eurboiiate  taken  i-  olitaiued.  La'.el.v  l{adot's 
furuaee  has  been  nsed,  l.iOOkg.  of  earbomite,  eont;iiuinf; 
40  per  eent.  of  moisture,  being  lieated  by  hvdroearlions  from 
eoal  tar.  In  this  ease  the  bariuni  liydi-.ite  eoUeels  on  the 
bed  of  the  fnrnaee,  and  is  run  ofl'  in  the  lii|nid  slate  and 
allowed  lo  solidify.  The  redueliou  is  incomplete,  and  the 
pro«luet  obtained  eoutams  only  30  per  eent.  of  the  hydrate; 
there  is  a  great  deal  of  carbonate  which  can  be  scjiarated 
and  worked  up  again,  and  also  silicates,  &c.  'i'he  hydrate 
melt  is  ground  up,  exhausted  with  water  l>y  dccarilation  in 
vessels  provided  with  agitators,  and  the  resulting  liquiil  of 
15°  1$.  coucenlr.tled  to  40°  B.  to  obtain  crystals  for  imme- 
diate Use,  and  to  G8"  U.  if  a  solid  mass  for  keeping  be 
requireJ.  Great  care  is  necessary  throughout  the  opera-  i 
tion,  and  the  exhaustion  with  water  must  be  done  quickly 
and  ill  a  fairly  dilute  solution  in  order  to  prc\'ent  crystal- 
lisation. The  preparation  of  barium  hydrate  from  the 
sulphate  is  easier,  but  there  is  also  a  considerable  loss,  i 
The  dried  sulphate  is  mixed  with  0.')  per  cent,  of  coal,  and 
heated  for  1 — 5  hours  to  dull  redness  in  a  muffle,  the  charge 
lieing  91.">  kg.  I'he  melt,  protected  from  moisture  which 
might  bring  about  deeonipositiou  willi  ev<dution  of  sulphu- 
retted hydrogen,  is  subsecjuently  exhausted  with  waler,  and 
the  resulting  liipiid  couceutrated  to  40"  B.  For  further 
concent  ration  it  must  be  desulphurised,  which  is  best 
eflFeclcd  by  the  addition  of  zinc  o.vide  in  slight  e.\cess,  the 
zinc  sulphide  being  recovered,  burned  to  oxide,  eud  the 
sulphur  dioxide  evolved  absorbed. — C.  A.  K. 


Avtiou  of  Chlorine  on  Gold ;  Prcpariiliini  of  llie  Compound  ' 
Au„  Clf,     J.  Thoin.scu.     J.  I'lakt.  Chem.  37,  105—108. 

The  eompouiul  .Vu;Cl4  was  prepared  by  the  author  12 
years  ago  (J.  I'rakt.  Chem.  13,  337).  The  experiments 
have  l>eeii  repeated.  A  rapid  current  of  chlorine  is  passc<l 
through  a  tube  containing  a  weighed  i|uaiitity  of  gold,  the 
hitler  being  heated  to  start  the  reaction  and  then  placeil  in 
a  beaker  packed  w  ith  cottoo  wool,  or  glass  wool,  lo  prevent 
its  cooling  too  much,  When  the  absorption  of  chlorine  is 
complete  (50—70  gr.  of  gold  may  ba  ehloriiialed  in  half 
an  hour)  the  excess  of  chloriue  is  displaced  and  the  tube 
re-wcighe<l.  In  three  experiments  the  proportion  of  gold 
to  the  chlorine  absorbed  was  1:2.09,  1:2.12,  and  1:2.05, 
whence  the  compound  formed  has  the  composition  AuXI,. 
The  excess  of  chlorine  is  due  to  a  little  AiiC'lj  beiug  formed. 
Kriiss  and  Schmidt  (15cr.  20,  20")  have  obtaiued  \eiy 
different  results  in  repeating  Thomseii's  experiment. 
These  the  author  liaecs  to  their  employing  too  high  a 
temperature,  whereby  AUot'l^  would  yield  metallic  gold, 
and  An_.CI;,  and  also  lo  their  not  taking  suffieicul  pre- 
caution to  check  the  cooling  of  tube  during  the  chlorination. 

— C.  A.  K. 

yoles  on  the  Theory  of  I  lie  Sulphuric  Acid  Process. 
O.  Lunge.     Bcr.  21,  67—87. 
Thk  author  criticises  Kasehig's  latest  theory  (Annaleu  271, 
242)  on   the  reactions  going  on   in  the  vitiiol   ehambers, 
which   is   based   on   the  action  of   a  new  compound,  the 
dihydroxyamine  sulphuric  acid  : — 

SO  .^OH 

of  which  K:i.schig  himself  s:iys,  "  of  the  existence  of  which 
nothing  was  previously  known,  and  which  will  scarcely 
ever  be  prepared  in  a  free  state."  This  compound  is  said 
to  lie  fonned  whenever  sulphurous  and  nitrous  :icid  meet, 
and  is  at  once  split  up  with  an  exces>  of  nitrous  acid  into 
nitric  oxide,  sulphuric  acid,  ami  water.  The  following 
c<|uatious  represent  Kusehig's  theory  : — 

(n.)  N(OH)j  +  II.SO:.()H  =  (OlI).,.N.SOj.Oir  +  lUO. 

(6.)fOn);N.SO;.OII  +  N(Oin,=2NO  +  SO,lIj  +  2ll30. 

(.c.)  2  KO  +  O  +  3  U,U  - 2  NtOH)a. 


The  evidence  brought  forward  in  favour  of  this  startling 
llicory  has  nothing  at  all  to  do  with  the  conditions  aclnally 
prevuihng  in  the  \itriol  chambers.  Uilulc  solutions  of 
nitrites  and  sulphates  were  made  to  act  upon  each  other 
at  a  fieezing  temperature,  whereby  a  basic  salt  of  the 
dihydroxyaminesulphuric  acid  was  obtained.  At  a  higher 
temperature  and  with  emicentrated  solutions  a  copious 
evolution  of  nitrous  o\ide  took  place.  These  are  the 
argumenls  for  the  new  theory.  But  Lunge  also  shows  in 
great  detail  that,  apart  from  all  other  eousideralious, 
Kaschig's  three  eiiuatious  are  altogether  contrary  lo  the 
known  reactions  of  the  gases  and  vapours  existing  in  the 
vitriol  ehambers.  It  is  also  against  all  coiniuon  sense  that 
the  prineip;d  rea'Jtion  should  be  performed  by  a  compound 
of  avowedly  problematic  existence,  while  those  bodies 
actually  occurring  iu  the  atnio.spheic  of  the  chambers  iu 
euoniious  (|uantilies  should  only  play  a  secondary  part. 
In  previously  published  investigations  (Ihi-  Journal  1884, 
258  and  B33 — 639)  Lunge  explained  the  chamber  process 
by  the  following  e(|ualions  : — 

(  1 .)    2  SO;  +  X;0.,  +  O;  +  U;0  =  2  SU;  <  ^.[J  . 

(2.)  2S()o<^"  +H,.0  =  2  SOjH;  +  N.(^a. 

He  is  still  of  opinion  that  uitrosulphuric  acid  is 
formed  as  an  intermediary  compound,  while  the  nitrous 
acid  acts  as  oxygen-carrier.  And  whereas  these  two 
equations  express  the  principal  reactions  in  the  vitriol 
chambers,  our  present  knowledge  of  the  subject  can  now 
explain  observations,  apparently  at  variance  with  this 
theory.  Lunge  and  Naef  have  previously  shown,  that  in  a 
normally'  working  chamber  system,  the  composition  of  the 
nitrous  gases  does  not  admit  of  the  existence  of  nitrogen 
peroxide.  In  the  first  chamber  nitrous  acid  is  found  along 
with  some  nitric  oxide,  in  the  last  chamber  nitrous  acid 
only  can  be  detected.  It  may  be  contended  that  although 
the  composition  of  the  gases  corresponds  empirically  to 
nitrous  acid,  they  may  be  a  mixture  of  nitrogen  peroxide 
and  nitric  oxide.  Hut  this  supposition  must  be  dismissed, 
because  it  is  uot  likely  that  the  nitric  oxide  could  escjipc 
oxidation  in  the  presence  of  a  wry  hirge  excess  of  oxygen 
and  at  a  high  temperature.  Nor  is  it  probable  that  one 
molecule  of  nitric  oxide  would  be  accompanied  all  through 
the  chambers  by  exactly  one  molecule  of  nitrogen  peroxide. 
Again,  sulphuric  acid  forms  witii  nitrogen  peroxide  a 
mixture  of  uitrosulphuric  acid  and  nitric  acid,  and  still 
more  nitric  acid  would  be  produced  from  nitric  oxide, 
steam,  and  oxygen.  All  this  nitric  aeiil  would  dissolve 
iu  the  chamber  acid,  whereas,  as  a  matter  of  fact,  scarcely 
any  nitric  acid  is  found  in  the  ch;imber  acid  of  a  first 
chamber  well  working.  Both  nitric  oxide  and  sulphurous 
acid  act  very  slowly  on  nitric  acid  dissolved  in  sulphuric 
aeid,  and  a  reduction  of  the  nitric  acid  is  therefore  \ery 
unlikely.  Nevertheless,  wc  must  not  lose  sight  of  the  fact, 
that  reactions  may  be  different  in  different  parts  of  a 
chamber  system  owing  to  local  circumstances,  such  as  a 
change  of  temperature,  the  presence  of  very  large  <|uuntities 
of  oue  eoni|iound,  and  so  forth.  If  nitrous  acid  is  admitted 
as  the  nitrous  compound  essential  for  the  sulphuric  acid 
process,  Berzclius  and  Weber's  theory,  shown  by  the 
equatious  3  and  4,  shouM  eiiually  be  admissible  : — 
(3.)  .><t)j  +  X;0,  +  H»0  =  SOjCOH).  +  2  NO. 
(4.)  2N0-l-b  =  N..a,. 

But  this  is  not  so.  For  everywhere,  where  the  formation 
of  sulphuric  aciil  took  place,  a  corresponding  quantity  of 
nitric  oxiilc  should  be  found,  whereas  the  analysis  of  the 
greater  part  of  a  chamber  system  shows  the  presence  of 
nitrous  acid  only.  Besiilcs,  nitric  oxide  and  oxygcu  do  not 
form  nitrous  acid  in  an  atmosphere  of  sulphuric  aeid  mist, 
but  nitrogen  pero.xidc  or  nitric  acid,  according  as  water  is 
absent  or  present.  This  fact  upsets  both  equations  or 
every  theory  whieh  is  based  on  the  reduction  of  the 
nitrous  gases  lo  nitric  oxide.  However,  the  author's  two 
equations  do  not  exjihiin  the  whole  process.  As  previously 
mentioned,  Lun<!c  and  Nucf  fouml  nitric  oxide  in  the  first 
chamber  of  their  system,  and  the  author's  theory  must  be 
modified  for  the  first  chamber.  Here  siilpburoiu  acid, 
nitrous  fumes,  oxygeUj  and   steam   meet  in  the  most  con- 
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coDtrated  state,  and  it  is  quite  conceivable  that  sulphurous 
acid  is  directly  oxidised  by  the  nitrons  gases,  these  being 
reduced  to  nitric  oxide,  thus  : — 

(5.)  S0-:  +  N03  +  H;0  =  S0,H;  +  N0. 

(6.)  S0„  +  NjOj  +  H„0  =  SOjH.,  +  2  NO. 

The  nitric  oxide  is  then  immediately  oxidised  by  oxygen, 
steam,  and  sulphurous  acid  to  nitrosulphuric  acid,  thus  : — 

(7.)  2  SOj  +  2  NO  +  3  0  +  HiO=2  SO.  2S03(OH){N03). 

Even  if  by  a  local  action  any  nitric  acid  is  formed,  the 
latter  is  at  the  prevailinj;  hiph  temperature  in  the  state  of  a 
vapour,  that  is  to  say,  in  the  state  most  favourable  for  an 
immediate  reduction  by  sulphurous  acid,  thus  : — 

(S.)    S0i;  +  N03ll  =  S0,,  (OH)(NO;). 

Under  no  circumstances  can  nitrogen  peroxide  be  forme  1 
here,  as  the  formation  of  nitrogen  peroxide  from  nitric  oxide 
and  oxj-geu  depends  on  the  absolute  exclusion  of  steam. 
The  nitrosulphuric  acid  is  then  acted  upon  by  sulphurous 
acid,  thus  : — 

(9.)  2  S03(OHXN02)  +  SOe  +  2  H;0  =  3  SOjHo  +  NO. 

Now,  this  is  the  very  reaction  -which  accounts  for  the 
occurrence  of  nitric  oxide  in  the  first  chamber.  It  is  the 
same  reaction  which  goes  on  in  the  Glover  tower,  where  the 
very  same  conditions  are  prevalent,  viz.,  excess  of  sulphurous 
acid,  steam,  and  a  high  temperature.  The  theory  of  the 
sulphuric  acid  process  can  be  now  summed  up  as  follows  : 
Equation  1.  The  intermediary  formation  of  nitrosulphuric 
acid.  Equation  2.  The  splitting  up  of  nitrosulphuric  acid 
into  sulphuric  acid  and  nitrous  acid.  Besiiles  some  secondary 
reactions  take  place  in  the  first  chamber  of  a  system. 
Equation  9.  A  portion  of  the  nitrosulphuric  acid  is  deni- 
trated  by  sulphurous  acid.  Equation  7.  The  nitric  oxide 
produced  hy  this  reaction  with  oxygen,  sulphurous  acid,  and 
steam  forms  nitrosulphuric  acid.  Equation  8.  Sulphuric 
acid  reduces  any  nitric  acid  present— either  directly  intro- 
duced into  the  chambers  or  formed  there — to  nitrosulphuric 
acid.  Equations  5  and  6.  A  portion  of  the  sulphurous  acid 
is  directly  oxidised  by  the  nitrous  gases. 

As  regards  the  loss  of  nitre  in  the  manufacture  of  sul- 
phuric acid.  Lunge  di\'ides  it  in  a  "  chemical "  and  a 
"  mechanical "  loss.  The  latter  can  only  be  caused  by 
insufficient  absorption  in  the  Gay-Lussac  tower  and  incom- 
plete denitration  of  the  oil  of  vitriol  leaving  the  process. 
The  "chemical"  loss  is  less  easily  defined.  It  is  true, 
nitric  oxide  can  be  reduced  to  nitrous  oxide  and  even  to 
nitrogen,  but  the  conditious  of  the  chamber  process  are  not 
favourable  to  this  reduction,  which  is  only  caused  by  a 
large  excess  of  steam.  The  formation  of  nitrogen  peroxide 
in  the  last  chamber  of  a  system  may  lead  to  far  more  serious 
losses.  This  formation  takes  place,  if  too  large  a  supply  of 
nitrous  gases  is  admitted  to  the  chambers  ;  the  process  of 
sulphuric  acid  making  is  then  completely  finished  before 
the  gases  leave  the  last  chamber.  Xo  sulphuric  acid  mist 
fills  up  the  atmosphere  of  the  chamber,  nor  are  there  any 
appreciable  quantities  of  sulphurous  acid  present.  The 
nitrous  acid  not  being  able  to  form,  nitrosulphuric  acid  is 
oxidised  by  oxygen  to  nitrogen  peroxide.  Part  of  it  along 
with  the  excess  of  other  nitrous  gases  enters  the  Gay-Lussac 
tower,  which  is  already  unable  to  retain  all  the  excess,  and 
some  nitrous  gases  must  inevitably  escape  unabsorbed. 
Again,  if  the  supply  of  nitrous  gases  is  iusufficient,  the  last 
chamber  contains  more  than  its  fair  share  of  sulphurous 
acid,  which  by  denitrating  the  nitrosulphuric  acid,  causes 
the  formation  of  nitric  oxide.  The  abundance  of  steam  in 
the  last  chamber  reduces  one  portion  of  the  nitric  oxide  to 
nitrous  oxide,  while  another  portion  of  nitric  oxide  simply 
leaves  the  Gay-Lussac  tower  unaltered  and  unabsorbed. 
The  sulphurous  acid  entering  the  Gay-Lussac  tower  pro- 
bably also  denitrates  the  nitrous  vitriol  there  formed,  causing 
a  fui-ther  loss  of  nitrous  gases.  It  may  be  argued,  that 
(according  to  equation  7)  nitric  oxide,  sulphurous  acid, 
oxygen,  and  steam  act  on  each  other,  and  therefore  nitric 
oxide  cannot  escape  unaltered.  But  this  need  not  be  the 
case,  if  the  circumstances  are  unfavourable-  It  is  quite 
conceivable  that  these  gases  may  exist  side  by  side  without 
acting  on  each  other,  it  the  temperature  (hrops  below  that 
necessary  for    the  reaction,  and    if   comparatively  small 


quantities  of  these  gases  arc  mixed  tip  with  very  large 
quantities  of  nitrogen.  In  conclusion.  Lunge  does  not 
think  that  the  practice  of  this  branch  of  chemical  industry 
can  MOW  learn  much  from  the  theory.  The  utilisation  of 
sulphur  has  been  perfected  to  a  very  high  degree,  and  the 
con>umption  of  nitre  brought  down  to  a  very  low  proportion, 
aud  an  improvement  therefore  seems  only  likely  in  the 
apparatus.  The  process  as  now  carried  out  requires  a  long 
time,  and  accordingly  an  enormous  space.  If  by  practicable 
means  a  thorough  mixture  of  the  gases  were  brought  about, 
the  reaction  would  proceed  more  speedily.  Oxygen  in  place 
of  air  would  have  the  same  effect,  and  the  operation  might 
then  be  performed  under  pressure.  It  is  also  worth  while 
to  draw  attention  to  the  remarkable  properties  of  electrical 
discharges  in  condensing  vapours  to  liquids. — S.  H. 


Iodine  Trichloride.     B.  Fischer.     Pharm.  Zeit.  32,  694. 

ToDiXE  trichloride  has  lately  gained  importance  for  medi- 
cinal purposes.  It  is  best  prepared  bj-  passing  chlorine  into 
a  three-necked  Woulfs'  bottle,  in  one  neck  of  which  a  small 
retort  is  inserted,  from  which  iodine  is  sublimed  into  the 
bottle.  Thus  produced,  it  forms  orange  crystals,  easilj- 
soluble  in  water.  A  solution  of  iodine  trichloride  is  quickly 
prepared  by  suspending  5 -5  grms.  of  iodine  in  22  grms.  of 
water,  and  passing  chlorine  into  the  water,  which  must  be 
kept  well  cooled,  until  no  more  chlorine  is  absorbed.  The 
solution  then  contains  10  grms.  of  iodine  trichloride.  For 
testing  it  as  to  purity,  an  aqueous  solution  of  the  trichloride 
(1:20)  is  shaken  with  chloroform,  which  latter  must  not 
be  coloured  violet  at  once,  but  the  colouration  must  appear 
immediately  on  the  addition  of  a  few  drops  of  stannous 
chloride.  The  solution  or  the  crystals  must  be  kept  pro- 
tected from  light,  and  in  bottles,  the  glass-stoppers  of  which 
are  covered  with  paraffin. — S.  H. 
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Improvements  in  Apparatus  for  the  Manufacture  of  Mono- 
hydruted  Sulphuric  Acid.  .1.  Brock,  Widnes.  Eng, 
Pat.  ^430,  March  24,  18S7.     Sd. 

This  invention  relates  to  an  improved  apparatus  for  carry- 
ing out  Lunge's  process  (Eng.  Pat.  96,  1883)  of  obtaining 
mouohydrated  sulphuric  acid  (H^SO,)  from  rectified  oil  of 
vitriol  by  means  of  artificial  cold.  The  concentrated  acid, 
at^cr  having  been  cooled  down  iu  a  refrigerator  attached  to 
the  platinum  or  glass  retort,  is  conveyed  by  air  pressure  to 
a  store  tank  placed  at  a  higher  level  than  the  "  charging 
box  "  of  the  freezing  machine.  Instead  of  running  the  acid 
directly  from  the  store  tank  to  the  charging  box,  it  i) 
allowed  to  descend  to  the  ground  level,  passed  there  through 
a  worm,  cooled  by  cold  water,  aud  raised  again  in  another 
pipe  to  a  little  above  the  top  of  the  charging  box,  whence 
it  descends  b}-  a  short  pipe  into  the  top  of  the  charging  box. 
A  tap  is  inserted  in  some  suitable  place,  in  order  to  shut  off 
the  communication  between  the  store  tank  and  the  charging 
box  during  the  time  a  charge  is  being  blown  out  of  the 
latter.  The  charging  box  is  made  of  iron,  and  of  such  a 
shape  that  it  stretches  right  across  the  tank  containing  the 
freezing  cells.  It  is  divided  into  the  same  number  of  com- 
partments as  that  of  the  freezing  cells,  and  the  size  of  each 
compartment  is  such  that  it  fills  one  of  the  freezing  cells  to 
a  suitable  height.  The  latter  receive  their  charge  by 
syphons,  which  are  made  to  play  simultaneously  by  air 
pressing  on  the  surface  of  the  acid.  All  the  freezing  'cells 
belonging  to  a  particular  row  are  thus  filled  at  the  same 
time.  The)'  are  then  moved  by  means  of  a  crane  into  the 
freezing  tank,  which  contains  a  number  of  rows  of  freezing 
cells.  Each  time  a  fresh  row.  of  cells  is  ready  to  be  put 
info  the  freezing  tank,  the  row  of  cells  which  has  been 
longest  iu  the  freezing  t.ank  is  lifted  out,  while  all  the  other 
rows  are  moved  one  step  forward,  so  as  to  make  room  for 
the  fresh  row  of  cells.  The  cooled  cells  are  dipped  for  a 
few  seconds  in  warm  water,  whereby  the  frozen  mass  is 
detached  from  the  sides,  and  the  cells  are  then  tilted  into  a 


210 


THE  JOUKNAL  OF  THE  SOCIETY  OF  CHEMIC^Uj  INDUSTRY.    [Mutch  31,1888. 


dioot.  Here  on  arcbimedian  screw  crushes  up  the  frozen 
mass  ami  conveys  it  to  a  centrifugal  machine,  Avhich  rapidly 
separates  the  while  crystallised  mass  of  monoliydrated  sul- 
phuric acid  from  the  mother  li(|Uor,  consisting  of  less  con- 
centrate<l  aciiL  The  latter  is  cither  sold  in  that  state,  or 
concentrated  to  full  stren<.'th  in  the  usual  manner.  The 
solid  monohydnite  is  scooped  into  an  enamelled  iron  pan, 
■when-in  it  is  melted,  and,  by  means  of  a  ta|),  run  into  carboys 
for  storing  or  carrying  the  product. — S.  II. 


Improvemtnts     in     the     Manufacture    of     Nitric     Acid. 

.1.  Taylor,  Cheltenham.      Eng.    Pat.  4201,   March   21, 

1887.  6rf. 
yERUors  sidphiite  in  suitable  proportion  is  mixed  with 
sotlium  or  potassium  nitrate,  and  the  mixture  heated  in  a 
closed  vessel.  Nitrous  fumes  are  evolved  and  passed  into 
water,  in  which  tliey  become  converted  into  nitric  acid. 
The  residue,  consisting  of  ferric  oxide  and  sodium  or 
jiotassium  sulphate,  is  separated  bv  lixiviatiou,  the  former 
being  made  use  of  as  a  pigment,  while  the  sulphate  solution 
is  concentrated  and  allowed  to  crystallise.— S.  II. 


Improvements    in     the     Manufacture     of    Pi/rosulphates. 

II.  Bauni,  Mannheim,  Germany.     Eng.  I'at.  4241,  March 

21,  1887.  C</. 
Tnis  invention  is  based  on  the  fact  that  the  bisulphates 
of  the  alkalis  and  of  ammonia,  or  molecular  mixtures  of 
neutral  sulphates  with  sulphuric  acid,  heated  in  a  vacuum, 
become  converted  at  a  comparatively  low  temperature 
(26U'  to  320'  C.)  into  pyrosulphates,  liberating  water,  with- 
out the  formation  of  the  slightest  trace  of  sulphur  trioxide. 
The  operation  is  performed  in  a  cast-iron  retort,  provided 
with  a  stirring  arrangement  and  connected  with  an  air- 
pump.  The  retort,  while  being  exhausted,  is  heated  to 
260°  C,  and  the  temperature  is  gradually  raised  to  320°  C. 
The  water  passes  off  at  260— 280' C.  It  is  desirable  to 
introduce  between  the  retort  and  the  air-pump  a  condenser 
and  receiver,  connected  by  a  glass  tube,  so  that  the  point 
of  completion  of  the  reaction  can  be  readily  ascert;iined, 
the  fusion  being  complete  as  soon  as  water  is  no  longer 
detected  in  the  gla-^^s  tube.  Pyrosulphates  of  the  other 
alkahs  arc  produced  in  the  same  manner. — S.  H. 


Improvements  in  treating  Alkali  Waste  to  obtain  Sul- 
phuretted Hydroqeti,  and  in  Apparatus  employed  therein. 
A.  M.  and  J.  F.  Chance,  Oldbury.  Eng.  Pat.  8666, 
June  16,  1887.     Sd. 

A  MiXTritE  of  alkali  waste  and  water  as  a  thin  cream  is 
introduced  into  a  series  of  vessels  connected  by  pipes  and 
fitted  with  inlet  and  outlet  ways.  Gases  from  a  closed  Ume- 
kiln,  which  consist  almost  entirely  of  carbon  dioxide  and 
nitrogen,  are  then  pumped  through  the  contents  of  the  first 
vessel.  The  carbonic  acid  is  absorbed  by  the  free  lime  and 
by  the  calcium  sulphide  with  the  production  of  sulphuretted 
hydrogen.  This  gas  is  driven  forward,  and  meeting  with 
fresh  quantities  of  free  lime  and  calcium  sulphide  is  by  them 
absorbed  with  the  formation  of  calcium  sulphydrate.  The 
gases  issuing  at  first,  therefore,  contain  neither  carbonic 
acid  nor  sulphuretted  hydrogen,  and  are  allowed  to  escape 
into  the  atmosphere.  After  some  time  the  issuing  gases 
contain  sulphuretted  hydrogen,  when  the  outlet  from  the 
last  vessel  is  closed,  and  that  from  some  one  of  the  inter- 
mediate vessels  is  opene<l.  The  carbonic  acid  is  now  acting 
on  the  sulphydrate  fonued,  and  for  each  ecpiivalent  of 
carbonic  acid  two  equivalents  of  sulphuretted  hydrogen  are 
evolved,  thus  :  CaCSH),  +  C0.-^H.0  =  CaCl)3  -1-  2  HjS. 
This  gas  is  collected  in  a  gas-holder  and  applied  in  any  con- 
venient manner.  When  the  alkali  waste  in  the  first  vessel 
is  completely  decomposed,  it  is  disconnected,  and  another 
vessel  takes  its  place  as  the  first  of  the  series,  thus  making 
the  process  a  continuous  one.  The  apparatus  employed 
consists  of  a  number  of  vertical  cylinders  (Figs.  1  and  2) 
each  being  furnished  with  a  perforated  bottom,  b;  f  \i  the 
carbonic  acid  gas  supply  main  with  the  descending  pipes 
g,  leading  from  the  main  to  the  cylinders  lieneath  the 
perforated  bottoms  ;  A  is  the  connecting  main ;  i  is  the 
return  main  ;  and  s  the  exit  main  leading  to  the  gas-holder. 


It  will  he  understood  that  there  must  he  at  the  very  least 
three  cylinders  for  one  cycle  of  operations,  viz.  : — a  last 
vessel  from  which  the  first  gases  are  delivered  into  the 
atmosphere;  an  intermediate  vessel  from  which  the  strong 
giuses  are  taken ;  and  a  first  vessel,  the  contents  of  which 
are  carbonated  while  the  two  kinds  of  gases  are  passing 
away. — S.  II. 

A  Process  for  the  Production  of  Hijdroxylamine.     Fritz 
Raschig,  Beriin.     Eng.  Pat.  3028,  February  26,  1887.     6(/. 

In  this  process  the  hydroxylamine-disulphonates  of  potas- 
sium or  sodium  are  first  prepared  by  adding  to  a  cold 
saturated  solution  of  the  nitrite  the  amount  of  acid  sulphite 
indicated  by  the  e<iuation  ; — 

XaSOo  +  2  IlXaSOj  =  HO.NCNaSOj);  -i-  NaOU. 
To  the  mixed  solutions  cooled  down  to  O'  C.  there  is  then 
added  sufficient  potassium  chloride  or  acetate  to  convert  the 
sodium  disulphouale  into  the  potassium  salt  which  separates 
out  in  crystals  having  the  formula: — 

HO.NCStljK);   -r   2  H;U. 

Several  modifications  in  this  first  step  are  described  in 
the  specification,  amongst  them  being  the  formation  of  the 
disulphouates  by  the  action  of  sulphur  dioxide  on  a 
mixture  of  the  nitrite  w  ilh  the  hydroxide  or  carbonate : — 

2  KXO., -I-  KjCOj  -I-  4  SOo  -h  II.O =2  UO .  NCSOaK);  +  CO.. 

KNO;  +  KOH  +  2  S0.-  =  HO .  NCSO^K),. 

The  next  step  in  the  process  is  the  decomposition  of  the 
disulphouates,  which  is  effected  by  boiling  with  water  for 
some  hours  under  ordinary  pressure  or  more  rapidly  by 
heating  in  a  closed  vessel  to  about  1 30°  C 

2  HO.X(S03K).,-h4  H.0  = 
(NU3.0H),,S04-h2  K,.S04-i-HjS0v 
The  following  is  the  process  preferred: — About  10  parts 
of  the  crystalline  potassium  disulphonate  are  added  in 
small  portions  to  about  two  parts  of  boiling  water.  .Vfter 
boihug  for  two  hours  the  solution  is  evaporated  to  the 
crystallising  point  and  then  allowed  to  cool,  when  pota.ssium 
sulphate  crystallises  out.  The  mother  liquor  on  further 
evaporation  yields  a  second  crop  of  crystals,  consisting 
chiefly  of  normal  and  acid  potassium  sulphate.  By  con- 
tinuing the  firactional  crystallisation  the  crystals  at  la.st 
consist  of  almost  pure  hydroxylamine  sulphate,  the  last 
portions  being  precipit.ited  from  the  mother  liquor  mixed 
with  potassium  sulphate  by  means  of  alcohol.  The  last  por- 
tions are  then  again  purified  by  fractional  crystaUisation 
from  water  as  before K.  M. 


VIII.-GLASS,  POTTEKY,  AND 
EAETHENWAKE. 

Colouring  Porcelain  in  a  High  Temperature  Purnace. 
Chem.  Zeit.  12,  184. 

The  presence  of  small  quantities  of  iron  in  kaolin  used  for 
the  manufacture  of  porcelain  has  led  to  the  idea  that  this 
impurity  is  the  cause  of  the  yellowish  colour  which  some- 
times results,  at  least  in  cases  where  an  oxidising  flame  is 
used ;  with  :i  re<luciug  flame  the  porcelain  would  have  a 
blue-grceu  tinge  due  to  the  ferrous  salts.  This  is  not  so ; 
at  the  high  temperatures  employed  in  the  furnace  neither 
ferrous  nor  ferric  oxide  result ;  the  magnetic  oxide  of  iron 
(FcjOj)  is  formed,  and  this  colours  the  porcelain  from  grey 
to  black  according  to  the  ciuantity  present.  The  yellow- 
colour  of  porcelain  is  not  due  to  iron  at  all,  but  to  the 
reduction  of  alkaline  sulphates  to  suli)hides  by  a  smoky- 
flame.  In  the  manufacture  of  glass,  iron  behaves  similarly, 
forming  the  magnetic  oxide  of  iron  ;  by  adding  a  sufiieieut 
amount  of  ferric  oxide  to  the  melted  glass  and  allowing  it  to 
cool  slowly,  crystals  of  the  magnetic  oxide  separate  in  the 
mass. — C.  A.  K. 
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IX.-BUILDING  MATEEIALS,  CLAYS, 
MORTARS,  AND  CEMENTS. 

I'ATKNT. 


Improvemenis  in  llie  Manufaclure  of  uhit  is  known  as 
"Iron  Cemenl."  G.  0.  M.  llanlingham,  London. 
From  1*.  .1.  Grouvelle,  Paris.  Eng.  I'M.  31.5,  JaiiiMiy  8, 
188".     6d. 

Fou  a  cement  which  may  be  required  to  withstand  hifih 
tem|KTatiires  and  act  as  a  good  condnctor  of  heat,  wliile 
making  as)und  joint;  abetter  conductor  of  heat  is  sub- 
stituted for  a  jiortion  of  the  cast-iron  filings  in  the  usual 
mixtures.  A  suitable  mixture  might  contain  62  parts  of 
cast  iron  filings,  33  parts  of  gun  metal  or  copper  filings, 
and  six  parts  of  a  4  per  cent,  solution  of  glacial  acetic  acid 
with  sufficient  water  to  render  moist. — W.  G.  M. 


X.-METALLUEGY,  MINING,  Etc. 

Manganese  in  its  Application  to  Metallurgy,  and  some 
Novel  Properties  of  Iron  and  Manganese.  By  Eobert 
Abbott  Iladfield.  Proc.  Inst.  Civil  Eng.,  Session  1887— 
1888,  Xo.  8. 

Hadfield's  Steel  Foundry  Company,  Sheffield,  was,  some 
time  ago,  in  search  of  a  material  suitable  for  making 
castings  which  should  possess  hardness  and  toughness,  as 
ordinary  steel  castings  did  not  combine  these  qualities. 
Cast  steel,  unlike  cast  iron,  could  not  be  "chilled";  this 
was  »  great  disiidvantage,  for  although  steel  castings  of 
ordinary  temper  might  bo  exceedingly  tough,  as  soon  as 
hardness  was  reached,  by  an  additicm  of  carbon  or  other 
bodies,  the  toughness  rapidly  decreased,  the  material  became 
brittle,  and  did  not  possess  the  intense  hardness  of  chilled 
iron.  Even  cast  steel  mth  more  than  2  per  cent,  of  carbon 
was  comparatively  soft ;  and  whilst  chilled  iron  cylinders, 
0' 79  inch  in  diameter  by  1  inch  long,  remained  unaltered 
under  a  load  of  100  tons  per  square  inch,  cast  or  forged 
steel  cylinders,  if  uuhardened,  shortened  from  l.'i  to  40  per 
cent,  according  to  temper.  If  molten  steel  of  any  temper, 
as  hitherto  made,  was  run  into  an  iron  mould  used  for 
maViing  "  chilled  rolls,"  when  cold  the  grain  of  the  casting 
would  be  somewhat  closer  than  if  cast  in  sand,  but  still 
quite  soft,  easily  indented,  and  the  metal  might  be  turned 
in  ordinary  lathes.  The  same  article  made  from  cast  iron 
of  suitable  mixtures  would  be  intensely  hard  on  the  surface. 
Here,  then,  was  a  drawback  to  cast  steel,  as,  although  it 
might  be  hardened  when  immersed  in  water  or  oil,  this 
application  was  impracticable  to  the  many  irregular  forms 
ilealt  with  by  steel-founders  ;  besides  the  intense  strains 
brought  to  bear  by  such  hardening  process  would  cause  the 
articles  to  crack  and  break  into  pieces.  Special  attention 
was  drawn  to  what  essentially  constituted  the  peculiarity  of 
manganese  steel.  Whilst  the  belief  hitherto  held,  that  steel 
became  brittle  and  comparatively  worthless  when  the 
manganese  exceeded  2  7.5  per  cent,  was  correct,  it  had  now 
iK'cn  proved  that  by  adding  more  of  the  same  metal,  so  as 
to  obtain  in  the  material  under  treatment  not  less  than  about 
7  per  cent,  manganese,  the  result  was  a  new  metal.  'ITius, 
whilst  manganese  alloyed  with  iron,  if  present  in  the  propor- 
tion of  not  less  than  2 '75  and  up  to  about  7  per  cent.,  gave 
a  very  brittle  product,  when  its  proportion  was  increased 
to  not  less  than  7  and  up  to  about  20  per  cent.,  the  result 
was  a  material  possessing  peculiar  and  extraordinary  strength 
and  toughness.  The  brittleuess  of  the  cast  material  seemed 
to  partake  more  of  the  nature  of  glass,  or  other  similar 
substance,  than  of  a  metal  such  as  steel.  Cast  bars,  about 
2^  iuches  square  in  cross  section,  30  inches  long,  were 
supported  upon  bearings  2  feet  apart,  and  broken   under 


hydraulic  pressure,  the  breaking  load  being  carefully  noticed 
in  each  case.  One  of  these  specimens,  coutaining  0'37  per 
cent,  carbon  and  445  per  cent,  manganese,  was  fractured 
under  a  pressure  of  .3^  tons,  whilst  a  bar  of  ordinary  cast 
iron  stood  12  tons,  and  the  higher  percentages  of  manganese, 
17  and  20  percent,  respectively,  stood  29  \  and  38  tons. 
Another  instance  was  afforded  by  a  bar  casting,  containing 
4 '73  per  cent,  manganese,  being  dropped  from  a  height  of 
3  to  4  feet  on  a  floor  paved  with  cast  iron,  when  fracture 
occurred  in  two  or  three  parts  of  the  bar  at  the  same  time, 
showing  its  extraordinary  fragility.  Pieces  from  another 
specimen,  containing  0'4S  per  cent,  carbon  and  4-9  per 
cent,  manganese,  though  exceedingly  ductile  when  hot,  in 
the  cast  state  when  cold  could  be  reduced  by  a  hand-hammer 
to  fine  powder,  no  cohesion  seeming  to  exist  between  the 
particles.  On  the  other  hand,  a  specimen  of  forgeil  material, 
containing  13' 75  per  cent,  mangiinese  and  085  per  cent, 
carbon,  when  water-toughened,  had  a  tensile  strength  of 
65  tons  per  square  inch,  with  50  7  per  cent,  elongation; 
and  another  specimen,  69  tons  and  46  per  cent,  respectively. 
In  the  Litter  case,  the  tensile  load,  calculated  on  the  area  of 
the  bar  at  the  moment  of  fracture,  was  equal  to  102  tons  per 
square  inch.  The  combination  of  hardness  and  toughness 
found  in  this  material  led  to  experiments  as  to  whether  edge- 
tools  could  be  cast  from  it.  These  fools,  whilst  not  equal 
to  those  made  of  forged,  hardened,  and  tempered  steel,  had 
afforded  some  remarkable  results.  The  author  exhibited 
some  castings  as  they  left  the  moulds,  the  cutting-edges 
being  merely  ground  up,  and  neither  hardened  nor  tempered. 
These  included  a  cast  axe,  which  had  chopped  through  cold 
iron,  along  with  the  pieces  of  iron  cut  through.  Another 
axe  of  the  same  quality,  which  had  been  used  for  over  two 
years,  readily  shaved  off  the  hair  on  the  back  of  the  hand ; 
and  cast  razors  had  been  made  which,  whilst  not  equal  to 
those  of  ordinary  steel,  had  done  fairly  well.  A  cast  adze 
and  chisel  for  wood  were  also  shown,  both  of  which  bad 
been  cjonstantly  in  use  for  over  two  years,  and  had  cut 
through  the  hardest  knots  and  hard  wood.  Manganese 
steel  possessed  toughness  to  resist  severe  usage,  and  hardness 
to  prevent  permanent  set  without  bending  or  buckling. 
Some  of  the  tests  showed  that  the  material  had  these 
qualities  in  a  most  remarkable  degree.  The  tests  were  made 
with  an  ordinary  drop-tup  sliding  between  steel  rails  fastened 
to  strong  timber  supports,  which  was  allowed  to  fall  on 
Browning's  coupler-castings.  The  tup  weighed  2,324  lbs., 
and  the  drop  could  be  varied  from  1  foot  to  27  feet.  Each 
casting  was  placed  vertically  and  the  tup  allowed  to  fall 
upon  the  jaws,  the  permanent  set  being  carefully  measured 
after  each  blow.  Exact  particulars  of  the  remarkable 
results  obtained  from  the  manganese  steel  were  given.  The 
couplers  tested  were  an  American  malleable-iron  casting, 
a  manganese  steel  casting,  containing  9 '37  per  cent, 
manganese,  tested  just  as  cast,  a  tough  mild-steel  casting, 
containing  0'25  per  cent,  carbon,  having  a  breaking- 
strength  of  32  tons  per  square  inch,  with  an  elongation 
of  30  per  cent,  on  2  inches  ;  also  two  manganese-steel 
castings,  water-toughened,  containing  respectively  9  •  75  and 
14*25  per  cent,  manganese,  which  were  unbroken,  not- 
withstanding that  the  latter  had  more  than  300  loot-tons  of 
energy  expended  upon  it.  The  author  directed  attention 
to  the  peculiar  hardness  of  this  steel,  both  in  its  cast  and  in 
its  forged  condition.  The  specimens  were  so  exceedingly 
hard  that  it  was  scarcely  possible  to  machine  any  of  them 
on  a  practical  scale ;  the  hardness  was  most  intense  in  the 
cast  material,  containing  5  to  6  per  cent,  manganese,  which 
no  tool  would  face  or  touch.  A  gradual  decrease  then 
occurred,  and  when  about  10  per  cent,  was  reached  the 
softest  condition  was  attained.  Then  an  increase  again 
took  place,  and  at  22  per  cent,  it  was  very  hard,  still  not  so 
much  so  as  in  the  5  per  cent,  siiecimens.  After  passing  22  per 
cent,  the  cause  of  hardness  became  more  complicated,  owing 
to  the  presence  of  more  carbon,  2  per  cent,  and  upwards  ; 
in  fact,  the  material  began  to  partake  more  of  the  nature  of 
ciist  iron,  but  it  had  greater  transverse  strength.  The 
peculiarly  combined  toughness,  hardness,  and  stifiness  of 
manganese  steel,  either  cast  or  forged,  were  very  clearly 
brought  out  in  the  tests.  The  material  seemed  well  adapted 
to  resist  severe  stress  before  fracture,  and  yet  at  the  same 
time  to  shOTY  very  slight  alteration  luider  stress. 
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The  too  f;eneral  use  of  the  term  "  steel "  was  objected 
to.  Mr.  R.  Miishet  wrote  : — "  Your  nmtcriiil  is  really  not 
bteel,  1)111  1111  iiUoy  in  certain  proportions  of  iron  ami 
niet;Ulic  manpuiise  conlaininj;  also  carbon,  but  as  little 
of  that  as  you  can  help.  Yonr  alloy  possesses  some  of 
Ibo  properties  of  steel,  anil  it  is  to  a  certain  extent  a 
substitute  tor  steel,  just  as  brass,  wliich  is  not  copper,  is 
nevertheless  a  substitute  for  copper."  Whilst  there  was 
nuich  to  be  saiil  for  this  view,  it  was  open  to  consideration 
whether  iron  formed  actual  compounds  or  mere  mixtures 
or  alloys.  Steel  had  been  defined  by  Bresson  as  "  a  par- 
ticular state  of  iron  prodiicc<l  by  its  union  with  bodies, 
the  nature  of  which  <-an  vary.  There  are  tliree  classes  : 
First,  steels  composed  of  iron  and  carbon ;  second,  those 
of  iron,  carbon,  and  a  third  body ;  third,  those  formed  of 
iron  and  another  body  which  is  not  carbon,  such  e.g.  as 
manganese,  chroniiuni,  silicon,  or  tungsten."  It  would  be 
seen  from  the  properties  of  manganese  steel  that  this  view 
was  correct,  and  that  bodies  other  than  carbon  could  play 
a  constituent  Jiart  in  the  conversion  of  iron  into  steel ;  in 
fact  Faraday,  lonfr  apo,  was  reported  to  ha\e  made  an 
alloy  of  iridium  aud  iron  which  possessed  steel-like  pro- 
perties, althouffh  no  carbon  was  present.  When  plunged  in 
water  tlie  behaviour  of  manganese  steel  was  quite  different  to 
that  of  ordinary  carbon- steel,  no  hardening  action  takingplace. 
Water  cert.iinly  caused  the  material  to  become  stiffer,  but  in 
a  different  degree  to  hardened  carbon  steel ;  for  a  piece  of 
manganese  steel  af^er  such  treatment  was  slightly  more 
easily  touched  by  a  file ;  therefore  the  process  was  termed 
water-toughening.  After  a  large  number  of  tests  on  the 
action  of  heat  and  sudden  cooling  upon  this  material,  it 
had  been  found,  generally  speaking,  that  the  higher  the 
heat  of  the  piece  treated,  and  the  more  sudden  and  rapid 
the  cooling,  the  higher  would  be  its  breaking-load  and 
the  greater  its  toughness  or  elongation.  The  more  rapid 
cooling  of  the  other  test-bars  was  evidently  the  cause  of 
their  superiority,  the  chemical  composition  of  iiU  being  the 
tame.  It  was  also  thought  that  sulphuric  acid,  being  a 
rapid  conductor  of  heat,  might  give  good  results  as  a 
cooling  medium.  The  experiment  was  therefore  made 
with  a  bath  consisting  of  equal  volumes  of  water  and 
sulphuric  acid,  and  on  8  inches  the  extraordinary  elongation 
of  50-7  per  cent,  was  reached  with  a  breaking-load  of 
65  tons,  the  bar  being  thus  drawn  cold  4-Jj  inches  before 
fracture.  It  was  found  that  oil  had  a  beneficial  effect  on 
the  metal,  but  not  equal  to  either  water  or  sulphuric  acid  ; 
this  no  doubt  was  due  to  its  lower  conductivity.  It  was 
also  noticed  that  the  operation  of  merely  heating  the  forged 
test-bar  to  a  vellow  heat  and  cooling  it  in  air  had  a  very 
beneficial  effect,  the  elongation  in  most  instances  being 
increased  to  15  and  20  per  cent.,  the  tensile  strength  also 
rising  8  or  1 0  tons  per  square  inch.  It  was  not  easy  to 
understand  the  action  of  the  water-quenching  process.  As 
explained  by  Chernoff,  the  eflfect  of  oil-tempering  on  ordi- 
nary steel  was  to  pioduce  a  metal  of  fine  grain,  which 
possessed  much  greater  strength  than  open,  coarse-grained 
steel.  If,  however,  forged  manganese  steel  possessed  any 
difference  of  structure  after  being  heated  and  water- 
toughened,  it  was  rather  in  the  direction  of  a  more  open 
than  a  closer  grain.  An  approximate  idea  of  the  amoimt 
of  manganese  contained  in  steel  might  be  formed  by  passing 
a  magnet  over  specimens  ;  as  the  percentage  of  manganese 
increased,  the  effect  of  the  magnet  diminished.  Upon 
reaching  about  8  per  cent.,  there  was  no  attraction  in  the 
bulk,  though  fine  drillings  were  influenced ;  but,  when 
20  per  cent,  was  reached,  a  magnet  capable  of  lifting 
30  lbs.  of  ordinary  steel  or  iron  would  only  lift  pieces 
weighing  a  few  milligrams.  No  advantage  was  gained  in 
ordinary  steel  by  adding  more  than  1 '  5  to  1  ■  75  per  cent, 
of  carbon,  an  amount  above  this  not  producing  steel  with 
any  greater  degree  of  hardness.  No  one  couhl  well  mis- 
take the  difference  of  fracture  in  wrought  iron  aud  in  mild 
steel,  tboagh  both  might  give  by  analysis  the  same  per- 
centage of  iron  ;  in  fact,  wrought  iron  might  even  contain 
more  carbon  than  mild  steel,  and  yet  the  structure  in  no 
way  resemble  that  of  the  latter.  It  was  apparent,  there- 
fore, that  iron  did  vary  its  fiirui  or  structure.  This  was 
noticed  by  xtcel-castiiig  manufacturers,  who  by  judicious 
treatment  couid  iucreasc   the  clongatiuu  of  steel   as  cast 


from  8  or  10  per  cent,  up  to  30  per  cent.    Prof.  Barrett 

had  noticed  another  point  of  difference  between  this  and 
carbon  steel.  Manganese  steel,  when  cooling,  did  not  give 
any  "  after-glow." — W.  8. 


The    ValualiiiH  of  Pig-irun.     A.  K.  Tucker.     Iron   1888. 
13D— Ul. 

The  author  first  points  out  that  the  appearance  of  pig-iron 
is  no  certain  indication  of  its  chemical  composiiiim  or  of 
its  properties,  as  the  following  selected  analyses  of  two 
pig-irons  having  the  same  appearance  show:  — 

SiMILAK  FitACTDBE  PjOS. 


Graphitic  carbon ,           3*07 

Combined  carlwn i          1"12 

Silicon I           0-9C 

Sulphur O'Ol 

Phos|)horus 0'07 

Manganese I           0"24 

Totals 5-SO 

Iron,  by  difference i         94-20 


S-Otl 
0-Sl 
l-iW 
0-08 
O'tiS 

0-ea 


6-83 
93-15 


Also  that  pig-irons  of  practically  identical  composi- 
tion may  possess  different  fractures.  In  3  N.  and  3  A.B. 
(Table  I.l  the  difference  in  fracture  is  distinct,  though  not 
very  decided,  while  in  G  I.B.  and  2  L.  it  is  very  marked. 
In  the  samples  O.K.  (Table  I.)  the  silicon,  sulphur,  phos- 
phorus and  manganese  are  very  nearly  constant,  though 
the  fracture  is  in  each  case  different,  showing  that  carbon 
has  much  influence  in  determining  fracture,  this  element 
alone  varying  in  the  analyses. 

Tlie  author  observes,  "  that  fractures  are  largely  deter- 
mined by  physical  conditions, and,  it  will  be  obvious,  that 
as  fractures  are  simply  phases  of  crystallisation,  this 
crystallisation  must  have  scope,  and  the  fluid  metal  must 
be  allowed  to  cool  slowly  before  the  characteristics  of  the 
metalloids  can  establish  themselves.  It  therefore  follows 
that  we  can  have  white  irons  of  identical  appearance  with  a 
highly  phosphoric  pig  and  a  hematite  pig.  On  the  other 
hand,  as  the  metal,  through  slower  cooling,  becomes  more 
open,  the  influence  of  phosphorus  asserts  itself,  and  with 
high  phosphorus  we  get  that  sandy  appearance  so  charac- 
teristic of  cinder  pig." 

Paut  n. 

Having  seeii  that,  although  the  fraettires  of  pigs  are 
not  absolutely  independent  of  the  materials  composing 
them,  yet  they  are  quite  insufficient  to  serve  as  a  guide  in 
the  valuation  of  iron  with  that  degree  of  accuracj-  which 
the  necessities  of  the  matter  would  warrant,  the  assistance  of 
analysis  was  considered.  In  endeavouring  to  put  a  monej' 
value  to  the  losses  occasioned  by  undue  composition,  it 
was  thought  convenient,  first  of  all,  to  take  the  case  of 
an  acid  Bessemer  shop  as  representing  the  simplest  form  of 
the  conversion  of  pig  into  malleable  iron.  Supposing  the 
size  of  converters,  engines,  &e.  determine  that  the  operation 
can  be  .satisfactorily  conducted  with — 

Total  carbon 3'  32  )  ^ . » 

Silicon 1'7S  i 

and  the  other  metalloids  remaining  the  same,  the  manager 
was  compelled  to  use  a  metal  eoutaiuiog — 

Total  carbon 4>j 

Silicon s' 
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The  cost  of  the  pig  wonlrl  be  iucrcascd  (7  — 5-27)  =  l"73 
per  cent. ;  to  this,  say  jO«.,  must  be  addi'J  the  cost  of  con- 
version. Putting  it  at  lOs.,  there  is  a  waste  of  1' 73  per 
cent,  of  60s.  =-  l-03s.  per  ton  of  steel  ingots,  a  very 
serious  amount  in  it-self,  to  which,  however,  must  be  added 
the  cost  of  the  extra  wear  and  tear  of  linings,  and  therefore 
waste  of  metal,  due  to  the  increase  of  temperature  arising 
from  the  use  of  such  pig,  the  restriction  of  output,  and 
inferiority  of  product,  the  cost  of  which  would  certainly 
not  be  less  than  that  due  to  waste  of  metal.  These  items, 
therefore,  would,  in  an  ordinarj'  size  converting  house, 
if  allowed  to  go  on,  imply  a  loss  of  at  least  30/.  per 
24  hours. 

Proceeding,  then,  from. the  simpler  case  of  the  Bessemer 
converter,  the  effect  of  various  elements  on  the  value  of  pig 
in  the  puddling  furnace  could  be  discussed.  Experience 
had  est;iblished  the  fact  before  mentioned,  that  malleable 
iron  might  be  satisfactorily  produced  from  a  pig,  or  mixture 
of  pigs,  of  the  following  composition,  and  the  results  obtained 
fi'om  this  composition  were  so  excellent  that  it  might,  for  the 
purposes  of  calculation,  be  regarded  as  a  standard  mixture. 

Standard  Pic.  (Pcddlixg). 

Gmphitic  carbon 3'30 

Combined  carbon O'SO 

Silicon 1-25 

Phosphorus 1  '00 

Man^nesc O'oO 

Total (i-SS 

Iron,  by  difference 93'63 

Snch  pig  would  work  into  paddled  bar  with  a  waste  of  only 
3-^  or  3^  per  cent. 

Now,  experience  in  basic  steel  making,  as  well  as 
analytical  and  theoretical  considerations,  had  led  to  the  con- 
clusion that,  in  the  removal  of  phosphorus  and  silicon  from 
pig,  something  like  seven  times  and  five  times  their  weight 
of  iron  were  respectively  absorbed  when  oxide  of  iron 
(fettling)  was  used  for  their  removal.  Taking,  then,  these 
figures,  and  assuming  (I)  that  the  carbon  of  the  pig  was 
replaced  by  an  equivalent  weight  of  iron  reduced  iVom  the 
fettling,  and  (2)  that  best  iron  is  produced,  and  therefore 
that  the  amount  of  fettling  was  not  restricted — how  did  the 
money  value  of  such  a  pig  as  was  mentioned  compare  with 
that  frequently  used  in  a  forge  ?  An  average  analysis  of 
pigs  used  largely  in  the  Birmingham  district  for  puddling 
would  give  the  following  result.  This  was  called  No.  2 
pig,  and  the  former  No.  1. 


No.  2  Pig. 


SiUcon , 

Phosphorus. 


It  followed  that  No.  2  should  cost  (2-75  +  1  -75)  —  (1-25 
+  1)  =  2  25  per  cent.  less  from  this  result  alone.  Now, 
supposing  fettling  be  priced  at  ISs.  per  ton,  and  that  it 
contained  60  per  cent,  of  iron,  and  the  working  of  100  cwt. 
of  No.  1  and  No.  2  pigs  be  compared. 


No.  1  Pig. 

Silicon. 
1-26  X  6  =  e'25  cwt.  ot  iron 
required  for  removal, — 
Fettlin;;  required  at  60  per  cent. 

Phosphorus. 
1x7  =  7  cwt.  of  iron  required 
for  removal- 
Fettling  required  at  60  per  cent. 


Cwt.  of 
Fettling. 


:  n-m 


Therefore  22*07  cwt.  were  required  for  the  elimination  of 
the  phosphorus  and  silicon  in  100  cwt.  of  No.  1  pig  =  4-4 
cwt.  of  fettlirg  to  the  ton.  Of  course,  this  did  not  represent 
the  total  amotmt  of  fettling  required ;  perhaps  50  per  cent. 
should  be  added  to  this  on  account  of  silica  in  the  fettling 


itself,  manganese,  sulphur,  &c.  in  the  pig ;  so  that  about 
6  6  cwt.  of  fettling  must  be  used  with  No.  1  pig.*  Pro- 
ceeding in  the  same  way  with  the  pig  there  were — 

Cwt.  of 
Fettlios- 
2'75  X  5  =  13'75  cwt.  iron,—  

Fettling  at  60  per  cent =  22'91 

1-75  X  7  =  12'25  cwt.  iron,- 
Fettling  at  60  per  cent , =  2uH 

43-32 

=  8"6C  cwt.  to  the  ton,  or  adding  SO  per  cent. 
=  12'a9  cwt.  to  the  ton. 

If  the  respective  costs  of  Nos.  1  and  2  were  put  at  42s. 
and  40s.  on  100  cwt.,  210s.  and  200s.  worth  of  pigs  are  ob- 
tained. However,  we  have  2  •  2n  per  cent,  less  iron-producing 
material  in  the  one  case  than  in  the  other,  and  the  same 
cycle  of  operations  has  to  be  gone  through  as  if  this  deficiency 
did  not  exist ;  if,  therefore,  ISs.  for  fuel,  labour,  and  esta- 
blishment charges  were  added  per  ton,  the  cost  is  raised 
75s.  per  100  cH-t.  Now  2-23  cwt.  at  200  + 75s.  =  6- 18s. 
The  5  tons  of  pigs  should  therefore  be  priced  at  2 1  Os.  and 
206s.,  18s.  when  charged  to  the  puddling  fiirnaee,  and  not 
at  210s.  and  200s.  But  No.  2  pig  would  consume  64- 98  — 
33-10  =  31-88  cwt.  of  fettling  more  than  No.  1;  this  at 
15s.  =  23s.  'd.  This  meant  4s.  7rf.  on  the  ton.  Hence, 
instead  of  paying  42s.  and  40s.  respectively,  42s.  +  (40s.  + 
Is.  2d.  +  4s.  Id.)  =  45s.  9d.,  are  paid,  although  the  extra 
3s.  9<f.  was  not  paid  to  the  pig  maker.  Nor  did  this  3s.  9rf. 
represent  the  total  loss,  for  it  would  be  evident  that  there 
must  be  a  smaller  output  than  was  possible  with  a  purer 
pig ;  there  would  be  more  labour  and  more  fuel  to  be  paid 
for,  none  of  them  inconsiderable  items.  These  figures, 
therefore,  worked  out  to  a  very  large  amount. 

Again,  if  the  percentage  of  silicon  and  phosphorus  was 
greater  than  that  of  No.  2  pig,  it  would  not  be  practically 
possible  to  produce  a  first-class  bar  without  bleeding  the 
furnace,  the  latter  not  being  capable  of  holding  the  cinder 
which  would  have  to  be  produced  to  obtain  a  good  bar. 
When  the  silica  of  the  cinder  exceeded  20  per  cent.,  it  rapidly 
ceased  to  be  capable  of  absorbing  phosphorus,  and  experi- 
ments had  shown  that  at  30  per  cent,  of  silica  absorption 
entirely  ceased,  hence  the  enormous  quantity  of  fettling 
necessar)-  to  get  anything  like  a  fair  puddled  bar  from  a 
charge  of  cinder  pig. 

As  regarded  composition  and  prices  paid,  taking  the  case 

of  samples^  and  ^,  analyses  and  prices  of  which  were 

given  in  the  tables,  from  the  foregoing  remarks  it  would 
be  seen,  if  No.  5  was  worth  53s.,  No.  6  was  worth  53s.  6rf. 

Again,  in  the  series  JB,  as  malleable  iron  producers, 
there  was  no  comparison  in  price  and  composition.  No.  1 
pig  would  not  make  a  bar,  it  would  be  too  dry,  yet  if 
a  pig  were  taken  whose  composition  most  nearly  ap- 
proximated to  the  standard  pig,  say  No.  2  pig  in  the  same 
series,  a  difference  in  cost  of  no  less  than  32s.  6rf.  per  ton 
was  found.  In  AC  1  and  2,  Is.  2d.  had  been  paid  for 
apparently  no  difference  at  all ;  this  was  also  the  ease  with 
AI5  3  and  4.  In  pigs  AN  2  and  4  the  relative  costs  should 
have  been  reversed,  but  pig  2  cost  2s.  more  than  4. 
Finally,  in  JB  2  and  8,  2  should  ha\e  been  about  2s.  more 
than  8,  whereas  it  had  been  charged  at  10s.  more. 

In  eonclusioD,  were  pointed  ont — 

1.  The  unreliability  of  fracture  as  an  indication  of 
composition. 

2.  How  the  approximate  value  of  a  pig  for  forge  purposes 
might  be  estimated. 

3.  The  extraordinary  want  of  relation  between  some  of 
the  market  prices  of  pigs  and  their  real  value. 


•  On  100  cwt.  the  addition  of  50  per  cent,  would  raise  the  amotmt 
of  fettling  to  33-10  and  64-00  cwt.  rcspectivel.v. 
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Table  I. 


A.B. 

O.K. 

A.C. 

Marks 

1. 

2^ 

3. 

4. 

1. 

- 

3. 

4. 

1. 

2. 

3. 

4. 

2-6 

0-15 

4-1 

001 

1-25 

1-1 

2-05 

0-3 

3-6 

0-05 

1-25 

0-9 

2-1 

0-B2 

3-4 

007 

1-28 

0-8 

1-72 

o-s» 

3-2 

0-08 

1-3 

0-71 

21 

0-72 

1-91 

0-04 

0-63 

1-C8 

2-05 
0-S6 
1-85 
005 
0-62 
1-6 

2-96 

0-64 

2-82 

OOC 

00 

1-92 

2-78 
0-84 
1-98 
OOO 
0-63 
1-56 

2-85 

034 

4-6 

0-04 

3-5 

1-2 

2-7 

0-52 

4-5 

0-04 

358 

1-1 

2-67 

0-7 

3-7 

006 

3-6 

0-92 

2-0 

Combined  cftrbon  

0*95 

S'4 

0*03 

3-6 

Man^nese 

0-78 

Totals     

9-24 
90-70 

8-75 
91-25 

8-17 
91-83 

7-85 
92-15 

7-08 
92-92 

6-72 
93-28 

8-2 
91-80 

7-85 
92-15 

12-53 
87-47 

12-44 
87-50 

11-55 
88-45 

10-71 

89*29 

41*. 

40». 

40a.  3(2. 

39s.  id. 

62». 

51*. 

60s. 

COS. 

32s.  c<;. 

31s.  *d. 

31*. 

30s. 

AN. 

S.H. 

N. 

5far)ts  

1. 

2- 

3. 

4. 

1. 

2. 

S. 

4. 

I. 

2_ 

3. 

A. 

2-75 
0-33 
3-70 
0-04 
0-90 
1-10 
8-82 
91-18 

2-65 
0-50 
3-00 
0-06 
0-88 
0-9 

2-1 

0-84 

2-7 

0-07 

0-84 

0-8 

1-6 

0-98 

2-0 

0-08 

0-84 

0-7 

2-72 

0-2 

31 

0-05 

2-8S 

1-3 

2-64 

0-4 

2-67 

0-04 

2'89 

095 

2-S2 
0-72 
2-27 
0-06 
3-00 
1-00 

1-84 

0-99 

1-8 

007 

2-9 

0-9 

1-55 
0-55 
302 
0-08 
1-68 
003 

1-75 
0-96 
2-79 
0-15 
1-71 
0-24 

2-05 
0-61 
2-09 
0-03 
1-54 
1-06 

2-15 

0-69 

2-4 

0-05 
2-79 

Manganese 

0-57 

Totals 

7-99 
92-01 

7-35 
92-65 

6-2 

93-8 

10-25 
89-75 

9-59 
90-41 

9-37 
90-63 

8-5 
91-5 

7'23 
92-77 

7-6 
92-4 

7-33 
92-62 

8-65 
91-45 

B2«. 

50«. 

60s.         4S«. 

36*. 

36s. 

35s. 

34». 

34s. 

S4S. 

-1 

Sis.  6d. 

Table  II. 


J.B. 

L. 

Marks 

1. 

2. 

3. 

4. 

6. 

0. 

7. 

8. 

1. 

2. 

S. 

2-15 
0-60 
0-46 

0-u 

0-72 
0-52 

275 
0-3* 

i-ss 

0-1 

0-9t 

0-82 

2-85 
0-29 
2-63 
0-02 
2-52 
0-68 

2-65 
0-43 

2-lS 
0-OG 

0--C 

0-93 

2-6 

015 

309 

0-01 

1-34 

0-'3S 

2-9 

0-1 

2-8S 

0-04 

1-05 

1-08 

2-7 

0-16 

3-0 

0-O4 

1-93 

0-94 

2-5 

0-2 

2'1 

0-05 

1-34 

0-35 

31 

01 

3-0 

0-04 

1-05 

1-0 

3-3 

0-32 

2-28 

0-06 

1-19 

0-61 

2-M 

0-45 

Silicon 

2-14 

Sulphur 

0-08 

Phosphorus  

Maniranese 

1-63 
0-25 

Totals 

4-62 

95 -as 

6-83 
9317 

8-99 
91-01 

7-01 
92-!iO 

7-52 

92 -4S 

8-05 
91-95 

8-77 
91-23 

6-84 
93-16 

8-29 
91-71 

7-66 
92 -M 

6-99 

Iron,  bv  difference 

93-01 

Price  at  works 

S2s.Cd. 

60j. 

32s.  6d. 

47s.  6d. 

40».  id. 

5is.  Gd. 

40s. 

40.. 

64s. 

42s.  Cd. 

40s.  2d. 

M.K. 

i 

• 

> 

UarVs      . ,           

1. 

2. 

S. 

4. 

5. 

1. 

2^ 

3-06 

0-51 

1-96 

008 

0-62 

0-62 

s. 

4. 

5. 

6. 

1-7 
0-55 
111 
0-03 
0-13 
1-21 
4-73 
93-27 

0-94 
0-9 
20 
0-M 
0-67 
1-39 
5-94 
94-50 

3-3 

0-08 

SO 

0-08 

0-1 

0-52 

2-05 
012 
2-97 
0-59 
0-27 
0-43 

1-24 
0-36 
213 

o-o» 

0-65 
1-2 

3-42 
0-28 
2-41 
0-O4 
0-04 
1-2 

3'S2 

0  73 

1-7 

002 

0-09 

1-15 

2-52 
0-87 
1-49 
0-14 
0-57 
034 

2-S 

0-8 

1-86 

0-04 

0-66 

0-86 

!'4 

0-73 

1-39 

0-11 

0-43 

1-1 

Totals 

7-08 
92-92 

6-93 
W-07 

6-52 

94-48 

1 

7-39 
92-61 

8-86 
93-16 

6-91 
94-09 

6-93 
94-07 

6-42 
93-68 

6-21 

93-79 

\ 

Jnknowi 

. 

66s. 

82s. 

52s. 

60s. 

68s. 

60s. 

—O.K. 
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The    Rrduction  of  Gold   Chloride    by    Wood    Charcoal. 

A.  Giirz.  Zeitsclir.  f.  angew.  Chcm.  1888,  C3— fi5. 
Is  reducing  gold  from  the  soliilion  resulting  from  llie 
treaiment  of  ore  by  l'lattuci"s  or  other  net  processes,  the 
precipitant  used  is  either  ferrous  sulphate,  hydrogen 
sulpliide,  or  charcoal.  The  metal  deposited  by  the  first  of 
these  remains  long  sns|)cnded  in  the  solution,  a  ]>ortion  is 
always  lost  as  float  L'old,  and  if  chlorine,  bromine,  calcium 
hypochlorite,  magnesia,  soda,  or  nitric  acid  he  present,  the 
precipitation  is  incomplete  ;  whilst,  on  the  olher  hand,  the 
presence  of  lime  in  the  liipiid  causes  a  precipitate  of  calcium 
sulphate  with  the  gold.  The  application  of  hydrogen 
sulphide  is  troublesome  and  costly,  and  is  unsatisfactory  in 
dealing  with  arsenical  !ii|uids.  The  charcoal  method  {sec 
this  .Journal,  1887,  824'),  which  is  inexpensive,  and  yields 
a  pure  metal  that  may  he  deposited  and  melted  without 
ditficulty,  is  therefore  rapidly  superseding  the  others. 
K.xperiments  were  made  by  the  author  to  determine  the 
oircuuistances  fa<ourable  to  a  combination  of  rapidity  willt 
completeness  of  ])recipilation.  He  found  that  at  ordinary 
temperatures  some  50  i)er  cent,  of  the  gold  was  deposite*! 
fairly  quickly,  but  that  the  remainder  was  thrown  dow  n  far 
more  tardily,  the  iireeipilation  being  incomplete  even  after 
several  days.  By  warming  the  solution  to  67^  (\,  the 
action  was  ipiite  complete  in  a  few  luuirs.  At  a  boiling 
temperature,  howevi-r,  the  deconipositi<ui  was  very  rapid  aiul 
complete.  The  proportion  of  charcoal  used  to  gold  obtained 
was  as  1000:106;  by  lowering  the  proportion  to  730  or 
."iOO:  100  the  end  of  the  reduction  was  delayed.  The  metal 
is  deposited  on  the  charcoal,  never  on  the  sides  or  bottom 
of  the  vessel,  and  none  is  found  suspended  in  the  liquid  or 
floating  on  the  surface ;  the  presence  of  salt  is  immaterial. 
In  regard  to  the  theory  of  the  action;  Konig,  of  Penn.syl- 
vania,  experimenting  to  find  whether  re<luction  is  due  to 
the  :irKaline  carbonate  of  the  charcoal  ash,  to  gas  condensed 
in  the  charcoal,  to  catalytic  action,  or  to  oxidation  of  the 
carbon,  ascribes  it  to  simultaneous  phy.sical  and  chemical 
.iction.  Davis  considers  it  solely  chemical  in  nature  :  — 
That  the  carbon  oxidises  at  the  expense  of  the  water,  and 
the  liberated  hydrogen,  then  combining  with  the  halogen  of 
the  chloride,  sets  free  the  gold  as  a  precipitate.  By 
effecting  the  reduction  in  a  flask  and  passing  the  gases 
evolved,  after  careful  drying,  through  a  weighed  COn 
apparatus,  and  thence  over  heated  copper  oxide,  and 
through  weighed  tubes  for  estimating  the  water  and  carbon 
dioxide  thus  ])rodnced,  the  author  also  is  led  to  the  con- 
elusion  that  the  reduction  is  due  entirely  to  chemical  action ; 
and  that  besides  gold,  carbon  dioxide,  hydrogen,  oxygen, 
and  hydrochloric  acid  are  finally  obtained. — W.  G.  SI. 


Some    Methods  of  recovering    Tin  from  Tin-plate  Scrap. 

E.   Donath  and   F.   Milliner.     Ber.   d.  ost.  Ges.  z.  Fiird. 

d.  them.  hid.  1887,  130. 
TirE  methods  hitherto  used  have  been  either  physical  and 
mechanical,  chemical,  or  electrolytic.  For  very  large  works 
the  last  named  is  most  economical,  and  possesses  the 
advantage  that,  in  addition  to  the  tin,  a  saleable  iron 
preparation  is  also  obtained.  But  the  comparative  costliness 
of  the  plant  hinders  its  adoption  in  smaller  installations  ; 
and  for  these  the  chemical  process  of  stripping  with  mixed 
hydrochloric  and  nitric  acids  and  recovering  with  zinc 
scrap  is  in  greater  favour.  The  authors  have  experimented 
with  a  view  to  adopting  the  most  economical  process.  For 
stripping  in  the  cold,  a  mixture  of  10  parts  commercial  HCl 
with  1  part  HNO3  and  10  parts  H„0  is  best  suited  :  a 
larger  proportion  of  nitric  ai;ii  hastens  the  action,  but 
dissolves  more  iron,  which  yields  a  basic  salt  during  the 
precipitation,  thus  hindering  the  deposition  of  tin,  and 
increasing  the  difficulty  of  dealing  with  the  sponge. 
100  kilos,  of  average  scrap  (with  r>  per  cent,  tin)  re(|uired 
42  kilos,  of  such  a  mixture,  containing  20  kilos,  of  HCl  and 
2  kilos,  of  HNO3;  the  first  portions  of  scrap  treated  being 
more  rapidly  attacked  must  be  removed  sooner  from  the 
bath.  The  solution  was  effected  in  earthen  vessels,  and  was 
continued  so  long  as  solvent  action  was  discernible.  For 
the  boiling  process  the  concentration  should  not  be  lower  than 
lOpartsof  HCl  with  1  of  HN'Oa  and  30—40  of  H.,(),  otherwise 
the  action  w  ill  be  too  feeble.  Thus  it  is  clear  that  the  use  of 
the  more  conceittrated  acid  in  the  cold  is  more  economical. 


directly  in  the  quantities  of  acid  needed,  and  indirectly  in 
the  lower  cost  of  the  stripping  vessels  and  in  the  absence  of 
expenditure  for  fuel.  For  the  subsequent  reduction  of  tlie 
tin  by  zinc  .scrap,  the  stronger  solutions  from  the  cold 
process  must  he  diluted  with  three  to  four  limes  their  bulk 
of  water,  or  the  action  will  become  too  violent ;  the  solution 
will  heat  and  a  white  basic  salt  will  deposit.  The  tin  sponge 
filtered  through  sailcloth  bag-filters  must  be  washed  most 
thoroughly  free  from  iron  and  from  acid,  as  very  small 
(juantities  of  basic  salt  act  prejudicially  in  the  melting  of  the 
metal.  In  drying  the  sponge,  partial  oxidation  is  inevitable, 
and  it  is  better  to  work  up  the  moist  precipitate  into  tin 
salt.  For  fusion  it  should  be  well  pressed,  air  dried,  mixed 
with  tar  till  a  pasty  mass  is  obtained,  and  melted  with 
10 — 15  per  cent,  of  granulated  tin  in  a  Hessian  crucible. 

— W.  G.  M. 

Transparenci/ of  Platinum.  By  E.  v.  Aubel.  Chem. 
Zeit.13  (.71,  21-29). 
A  TRANSPAitE.VT  deposit  of  platinum  can  be  obtained  by 
covering  the  bottom  of  a  glass  dish  with  a  mixture  of 
platinic  chloride  and  glycerol ;  this  is  evaporated  to  dryness 
;ind  finally  washed  with  alcohol  to  remove  the  product  of 
decomposition  of  the  glycerol.  The  metallic  deposit  is 
perfectly  transparent,  the  transmitted  light  being  of  a  dark 
blue-grey  tint.  The  commercial  method  of  producing 
platinum  mirrors  by  reducing  the  chloride  with  essence  of 
lavender  and  heating  the  containing  vessel  np  to  the 
temperature  at  which  the  glass  softens,  does  not  yield  a 
sufficiently  cohesive  product.  Transparent  layers  of  plati- 
num and  mirror  deposits  of  iron,  nickel,  and  cobalt,  ean 
also  be  obtained  by  eltctroljtic  methods.  It  is  noted  that 
the  iron  mirror  rotates  the  planeof  polarisation,  the  direction 
of  which  varies  with  the  direction  of  the  electric  current. 

— Y.  H.  V. 

The  Non-homogenous  Nature  of  Thomas  Pig  Iron. 
C.  Reinhardt.  Rep.  Anal.  Chem.  7,  "42. 
The  proportion  of  phosphorus  and  manganese  is  almost 
invariably  greater  at  the  edges  of  a  section  of  the  melt  than 
it  is  in  the  centre.  In  the  case  of  slowly  cooled  grey 
cast  iron  the  quantities  of  phosphorus  and  manganese 
vary  throughout  the  mass,  but  appear  to  do  so  together. 
In  a  mass  of  the  metal,  pliosphorus  is  very  unevenly 
distributed  in  the  various  layers,  and  its  amount  appears 
to  be  greatest  at  the  surface.  The  same  may  be  said  of 
manganese,  and  with  a  rapidly-  cooled  meit  both  metals  are 
found  in  the  largest  proportion,  not  only  in  the  surface 
layer,  but  upon  the  whole  exterior  surface  of  the  pig  iron. 
Detailed  directions  for  sampling,  in  accordance  with  the 
above  observations,  are  given. — C.  A.  K. 


Investigations  on  the  Cause  of  Explosiotis  in  Coal  Mines. 
B.  Franke.  J.  Prakt.  Chem.  37,  91—101. 
The  author  comments  upon  the  necessity  of  taking  a  series 
of  regular  observations,  including  the  reading  of  the 
thennometer  and  b.arometer,  and  also  the  analysis  of  the 
fire-damp  in  one  and  the  same  part  of  the  working,  in 
order  to  obtain  results  which  may  aid  in  tracing  the  cause 
of  explosions. 

The  fire-damp  consists  of  carbon  dioxide,  oxygen,  marsh 
gas,  and  nitrogen,  and  is  fi'ee  from  hydrogen.  For  the 
analysis  of  the  mixture  the  following  appar.atus  is  described  : 
— The  burette  (as  previously  described  by  the  author, 
J.  I'rakt.  Chem.  35,  259)  is  connected  on  the  one  side 
with  the  pressure  flask  B,  on  the  other  with  the  combustion 
vessel  ec,  and  the  pear-shaped  vessel  A,  the  last  being 
connected  with  C  ;  cc  contains  a  piece  of  platinum  foil 
which  can  bo  heated  to  a  white  heat  by  two  Bunsen  cells. 
The  process  of  analysis  is  first  to  absorb  the  carbon  dioxide 
with  caustic  potash  solution,  next  the  o.xygen  by  means 
of  an  alkaline  solution  of  pyrogallol,  and  then  to  determine 
the  marsh  gas  bypassing  it  through  the  combustion,  tube 
until  it  is  completely  burned ;  the  nitrogen  is  taken  by 
difference.  To  collect  the  sample  the  burette  is  filled  with 
water,  taken  to  the  working,  and  the  taps  o,  b,  and  c 
opened ;  as  soon  as  the  last  drop  of  water  has  run  out  the 
taps  are  closed.  The  burette  is  then  placed  in  a  vessel  of 
water  which  has  attained  the  temperature  of  the  room  (the 
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borette  being  held  in  the  reversed  position  to  that  in  the 
figure)  and  the  taps  6  and  c  opened,  and  b  quickly  closed 
again  when  the  burette  is  filled  with  gas  (100  cc.)  at  the 
temperature  and  pressure  of  the  room.  To  determine  the 
carbon  dioxide  the  cap  ca  is  removed,  and  the  reservoir 
between  a  and  b  filled  with  caustic  potash  solution.  The 
cap  c  is  then  introduced,  and  b  is  opened  when  the  liquid 
enters  the  burette,  where  it  is  well  mixed  with  the  gas  by- 
shaking  ;  by  holding  the  burette  in  a  horizontal  position 
the  alkali  is  allowed  to  flow  into  the  reservoir,  whence  it 
is  poured  away  and  replaced  by  water  in  a  similar  manner 
to  the  above.  After  washing  the  gas  the  burette  is  again 
placed  in  a  vessel  of  water,  the  tap  b  opened,  and  the 
volume  of  gas  read  off;  the  absorption  represents  the 
percentage  of  carbon  dioxide.  Similarly  the  oxygen  is 
absorbed  by  an  alk;dine  solution  of  pyrogallol.  To  bum 
the  marsh  gas  the  burette  is  fixed  as  shown  in  the  figure. 
The  water  is  replaced  by  air  or  oxygen,  and  thus  exactly 
100  cc.  of  the  mixed  gases  obtained.  By  raising  C,  A  and 
cc  are  filled  with  v.ater ;  the  burette  is  attached  at  s  and 
the  platinum  foil  heated  by  the  battery.  By  alternately 
raising  B  and  C  the  gas  is  sj-phoned  backwards  and 
forwards  between  the  burette  and  the  pear-shaped  vessel  A, 
I.e.,  over  the  glowing  platinum  in  cc.  The  marsh  gas  is 
completely  burned  (to  ascertain  this  read  off  the  volume 
of  the  gas  in  the  burette,  pass  the  gas  through  cc  and  read 
again)  by  4 — 6  passages  over  the  platinum,  provided  a 
large  excess  of  oxygen  be  present.  ITie  gas  is  finally 
transferred  to  the  burette,  the  carbon  dioxide  formed  by  the 
combustion  absorbed  by  caustic  potash,  and,  after  washing, 
the  volume  of  the  ga.s  read  off  as  before.  One-third  of  the 
contraction  represents  the  percentage  of  marsh  gas.  As  a 
check  the  residual  oxygen  may  be  determined,  and  knowing 
the  quantity  originally  added,  the  difference  gives  the 
amount  burned  by  the  marsh  gas,  from  which  value  the 
percentage  of  marsh  gas  may  be  caculated.  The  second 
figure  shows  the  arrangement  used  by  the  author  when  the 
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mixture  contains  above  2  per  cent,  of  Mar»h  gas,  and  the 
combustion  is  effected  with  air.  The  pis  is  then  syphoned, 
afttT  the  iibsorption  of  the  oxygen  and  the  carbon  dio.xide, 
from  the  ordinary  (100  cc.)' burette  to  a  second  larger 
(200  cc.)  burette,  where  it  is  mixed  with  air  and  burned, 
as  already  described.  In  cases  where  the  percentages  of 
carbon  dioxide  and  of  marsh  pas  are  very  small  the  author 
employs  a  5U0  ce.  burette,  having  2')  cc.  of  the  scale 
graduated  to  0-05  of  a  cc.     (To  be  concluded.) — C.  A.  K. 


PATENTS. 

Improvements  relatinij  to  the  Extraction  of  Aluminium  from 
Substances  containing  the  same.  C.  Netto,  Dresden, 
Germany.     Eng.  Pat.  4228,  March  21,  1887.     llrf. 

A  MIXTURE  of  100  parts  by  weight  of  cryolite  with  30  to 
100  of  decrepitated  common  salt  is  fused  in  a  covered  lire- 
clay  crucible  at  a  red  heat,  and  when  completely  melted, 
35  parts  of  metjillic  sodium  ai'e  thrust  down  to  the  bottom 
of  the  pot.  The  sodium  should  be  free  from  cavities  and 
from  hydrocarbons,  and  it  is  therefore  preferred  to  remelt 
the  metal  into  one  mass,  at  a  low  temperature,  immediately 
before  use.  It  may  be  introduced  into  the  aluminium  bath 
by  fixing  it  to  the  end  of  a  long  iron  rod,  which  passes 
through  a  slot  in  a  perforated  iron  cover-plate,  also  attached 
to  an  iron  rod  and  introduced  simultaneously  with  the 
sodium.  Violent  action  immediatelj'  ensues,  but  the  rise 
of  the  sodium  to  the  surface  is  checked  by  the  cover-plate, 
so  that  comparatively  little  escapes  from  the  crucible ; 
hence  a  great  economy  is  effected  as  compared  with  the 
older  processes,  in  which  about  70  per  cent,  was  wasted. 
The  increase  of  temperature,  consequent  upon  the  reaction, 
promotes  extreme  tluidity,  so  that  the  aluminium  unites  for 
the  most  part  into  one  mass,  and  the  whole  may  be  poured 
immediately  into  an  ingot  mould.  The  short  duration  of 
the  process  prevents  the  metal  taking  up  large  quantities 
of  silicon  or  iron  ;  the  metal  is  therefore  purer,  and  but 
little  is  wasted  by  solution  in  the  bath,  as  occurs  in  the 
processes  in  which  it  is  obtained  in  a  state  of  finer  sub- 
division. Other  fluxes  may  be  used  instead  of  sodium 
chloride,  and  the  method  of  introducing  the  sodium  may 
be  varied  at  pleasure. — W.  G.  M. 


Improvements  in  the  Manufacture  of  Alloys  of  Aluminium 
with  other  Metals.  A.  Mann,  Twickenham.  Eng.  Pat. 
9313,  June  30,  1887.     6(1. 

An  alkaline  chloride  mixed  with  aluminium  sulphate  is 
heated  in  a  retort,  and  is  afterwards  mixed  with  calcium 
hydrate  and  left  aside  for  some  weeks,  during  which  time 
a  chloride  of  lime  is  formed.  Aluminium  sulphate  is  then 
mixed  with  a  reducing  agent,  such  as  carbon  or  zinc. 
Equal  portions  of  these  two  products  are  now  to  be  fused 
with  the  required  amount  of  the  alloying  metal.  Zinc  or 
brass  is  to  be  added  to  copper  aluminium  alloys  when 
malleabilitj'  or  softness  are  required. — W.  G.  M. 


Improvements  in  Apparatus  for  Extracting  Metals  from 
their  Ores  by  Aiiuilgamation.  V{.  K.  Lake,  London. 
From  A.  Vogelmann,  Magdeburg,  Germany.  Eng.  Pat. 
16,495,  November  30,  1887.     8rf. 

In  the  bottom  of  a  rotating  conical  pan  is  a  concentric 
perforated  plate,  with  a  wooden  box  and  central  well,  to 
retain  amalgam  beneath ;  communicating  with  the  space 
beneath  the  perforated  plate  is  a  hollow  shaft  with  hopper 
above  for  the  introduction  of  ore.  Within  a  short  distance 
above  the  first  vessel  is  a  similar  cone,  with  an  inverted 
conical  centre,  through  which  a  pipe  for  delivering  the  ore 
passes  centrally.  Mercury  placed  in  the  rotated  vessel  is 
driven  over  the  bottom  surface  by  centrifugal  force,  and 
the  ore  fed  in  beneath  the  perforated  plate  passes  upwards 
through  the  apertures,  and  traversing  the  space  between 
the  two  cones  in  contact  with  the  mercury  is  finally  passed 
into  a  circumferential  overflow  channel.  Amalgam  may 
be  drawn  out  from  the  well  when  necessary,  by  means  of 
a   cock       To  prevent   the   sickening   of   the    mercury  a 


current  of  electricity  is  caused  to  flow  constantly  through 
the  amalgamator  from  an  electro-magnetic  generator.  This 
latter  consists  of  permanent  fixed  horse-shoe  magnets 
beneath  the  apparatus,  and  over  them  is  constantly  rotated 
a  copper  ring  fixed  to  the  underside  of  the  l)an.  The  pan 
is  insulated  from  the  central  rotating  shaft  by  a  layer  of 
felt,  and  the  mereurv  by  the  wooden  box  above-mentioned. 

— W.  G.  M. 

Improvements  in  the  Treatment  of  Cupreous  Pyrites  to 
separate  Gold,  Silver,  Copper,  and  .Sulphur,  and  to 
obtain  Oxide  of  Iron,  and  in  Apparatus  emptoyed  therein. 
Jas.  and  Jno.  llargrcavcs  and  T.  Kobinsou,  Widnes, 
Lancashire.     Eng.  Pat.  3704,  March  II,  1887.     8rf. 

Thi.s  is  an  improvement  on  Kng.  Pat.  5G81  of  1886,  by 
which  the  copper,  silver,  and  gold,  and  the  sulphur  in  the 
pyrites  are  obtained  separately,  and  the  oxide  of  iron  is 
useful  as  a  pigment  or  in  blast  funuices.  After  roasting  in 
the  kilns  or  pyrites  burners  fully  described,  the  burnt 
pyrites  are  moistened  with  strong  solutions  of  iron  sulphate 
or  chloride  or  sulphuric  or  hydrochloric  acids,  and  heated 
in  closed  vessels  in  a  current  of  air  and  steam  to  render  the 
valuable  metals  soluble  ;  the  acids  are  subsequently  recon- 
densed.  Sulphur  is  collected  as  such,  and  sulphur  dioxide 
is  absorbed  in  alkali  waste.  After  their  removal  the  iron 
oxide  is  heated  to  400°  F.,  after  which  it  may  be  mixed 
with  lime  and  pressed  into  blocks  for  use  in  the  blast 
furnace.  In  the  solution  the  addition  of  hot  chloride  of 
lead  solution  facilitates  the  deposition  of  gold  and  silver  by 
means  of  iodides ;  and  in  precipitating  the  copper,  ferric 
salts  are  first  reduced  to  the  ferrous  condition  by  hydrogen 
sulphide  or  by  sulphides,  so  that  the  iron  used  for  precipi- 
tation shall  not  be  unduly  wasted.  Or  the  copper  may  be 
entirely  precipitated  as  sulphide  with  agitation,  washed 
with  alkaline  sulphides  to  remove  antimony  and  arsenic, 
dried  centrifugally  and  exposed  to  air  containing  aqueous 
vapour  at  a  temperature  of  900°  F.,  to  yield  oxide  or 
sulphate.— W.  G.  M. 

Solubility  of  Type-metal.    R.  Schiitze.     Ztschr.  f.  Chem. 
Ind.  1887,  300. 

Five  grms.  of  coarse-grained  type-metal,  containing  90  j)er 
cent,  of  antimony,  were  treated  with  the  following  liquids 
(a)  at  ordinary  temperatures  for  20  hours,  (6)  at  a  boiling 
heat  for  two  minutes.     The  liquids  were  :   1.  Town's-water. 

2.  Nitric    acid   of  5    per   cent,    and    30   per  cent.  NO3H. 

3.  Sulphuric  acid  of  16  per  cent,  and  98  per  cent.  SO^H.,. 

4.  Hydrochloric  acid   of  4  per  cent,  and  30  per  cent.  HCl. 

5.  Glacial  acetic  acid.  6.  Vinegar  of  4  per  cent.  C2H4O2, 
and  7.  Sodium  hydrate  of  4  per  cent,  and  30  per  cent. 
NaOH.  The  calcareous  town's-water  had  no  action  at  all. 
At  ordinary  temperatures  the  scale  of  attack  was  thus  : 
Concentr.icted  nitric,  dilute  nitric,  concentrated  hydrochloric, 
glacial  acetic,  dilute  acetic,  concentrated  snlphuric,  dilute 
hydrochloric,  dilute  sulphuric  acid,  dilute  sodium  hydrate, 
concentrated  sodium  hydrate.  At  boiling  heat  the  scale  of 
attack  was  thus  :  Concentrated  nitric,  dilute  nitric,  concen- 
trated sulphuric,  concentrated  hydrochloric,  glacial  acetic, 
dilute  hydrochloric,  dilute  acetic,  dilute  sodium  hydrate, 
dilute  sulphuric,  and  concentrated  sodium  hydrate. — S.  H. 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

PATENTS. 

Improvements  in  the  Electrolytical  Treatment  of  Ores  for 
Facilitating  the  Extraction  and  Recovery  therefrom  of 
Gold,  Silver,  or  Copper,  and  in  Apparatus  therefor. 
H.  Liepmann,  London.  Eng.  Pat.  2390,  February  15, 
1887.     8rf. 

The  ore  to  be  treated  is  crushed,  preferablj-  rather  finely, 
placed  on  a  floor  and  mixed  with  a  solution  of  common  salt 
or  other  suitable  chloride  or  mixture  of  chlorides.  Into 
this  are  inserted  carbon  electrodes,  or  a  vessel  containing 
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such  and  some  of  the  above  sohition.  The  ore  is  sometimes 
mixe<l  -with  crushed  carbon  to  render  it  more  porous  so 
that  nir  ninv  permeate  it,  or  sonicliines  it  is  placed  in  a 
closed  vessel  ami  air  fnroed  or  drawn  tliroiif;li.  An  electric 
current  is  passed  through  for  two  honrs.an  interval  allowed 
for  the  liberated  chlorine  to  act  on  the  ore,  and  the  current 
passed  8<rain,  but  reversed  in  direction  ;  the  same  cycle  of 
operations  is  jrone  through  several  times  until  the  liquid 
that  drains  through  shows  no  more  sign  of  precious  metal. 
The  valuable  metal  is  then  extracted  from  the  liquor  by 
protosulphale  of  iron  or  any  other  suitable  process. — E.  T. 


Jmproiemettis    relat'itiy   lo  the    Manufaclure   of  Plates  or 

Eleelrodes  fur  rrimarii  or  Secnndarij  Electric  lialleries, 

and  to  Apparatus  therefor.     C.  L.  R.  E    Menjrcs,  the 

Hague,  Netherlands.     Rng.    Pat.    11,923,   February   19, 

1987.     8d. 

TnK  improved   iilatt-s  have  the   appearance  of  trellis-work, 

for  which  form  the  inventor  claims  advantage  in  conducting 

power,  a  better  circnlalion  of  the  liquid  and  gas,  and  sim- 

plicitv  of  manufacture  of  the  electrode.      Vertical   sections 

through  any  hole  show  that  the  two  sides  that  slant  upwards 

have   a  V  shape,   and  the    two    that   slope   downwards  a 

V-groove  shape.     15y   this   means   it   is    claimed   that  the 

active  material  is  more  firmly  held,  and  cannot  readily  fall 

out.     The  remaining  part  of  the  invention  relates  to  means 

of  enabling  the  upper  part  of  the  mould  to  be  removed 

obliquely  from  the  lower  part  without   damaging  the  form 

of  the  perforations. — f'.  T. 


Improvements  in  Electric  Batteries.  The  Electrical 
Power  Storage  Company  and  H.  W.  Butler,  London. 
Eng.  Pat.  47S1,  March  .30,  188".     Crf. 

Bv  this  invention,  perforated  or  reticulated  sheets  of 
Celluloid,  vulcanite,  porcelain,  prepared  cardboard,  or  other 
suitable  material,  are  placed  between  the  plates  of  the 
battery  to  act  as  separators.  Upon  the  separators,  or  on 
frames  supporting  them,  are  distance  pieces  in  the  form 
cither  of  vertical  ribs,  or  of  pins  or  knobs,  riveted  or 
screwed  in,  and  of  course  made  of  insulating  material.  In 
some  cases  more  than  one  separating  sheet  is  employed 
between  each  pair  of  plates. — E.  T. 


Improvements  in  Galvanic  liatteries.  H.  H.  Lake,  London. 
From  J.  O.  Whitten,  Boston,  US.A.  Eng.  Pat.  17,157, 
December  1.3,  1887.     Crf. 

TiiF.  porous  pot  of  the  battery  is  made  circular  in  inside 
section,  but  has  a  portion  of  its  wall  made  double  so  as  to 
form  a  second  cell  of  crescent  section,  to  act  as  a  reinforcing 
cell.  The  ziuc,  in  the  form  of  a  cylinder,  nearly  surrounds 
the  porous  pot,  and  rests  in  a  gutter  formed  on  the  base  of 
the  latter,  and  containing  mercury.  The  outer  vessel  (which 
is  provided  with  a  watertight  cover)  and  the  porous  pot 
contain  dilute  sulphuric  acid,  and  the  reinforcing  cell  strong 
sulphuric  acid.  The  porous  cell  also  contains  a  carbon  rod 
or   plate,  surrounded   by  crushed  carbon  and  manganese. 

— E.  T. 


XII.-FATS,  OILS,   AND   SOAP 
MANUFACTURE. 

The  action  of  Concentrated  Sulphuric  Acid  upon  Oleic 
Acid  and  upon  its  Triglyceride.  A.  C.  Geitcl.  J.  Prakt. 
Chem.  37,  53—90. 

TiiK  author  reviews  the  work  done  on  the  subject  by  Muller- 
Jacobs,  Liechti  and  >Snida,  and  others,  and  calls  attention 
to  the  increased  yield  of  siilid  fatty  acids  obtained  from 
tallow,  when  the  saponification  is  eflecled  by  means  of 
concentrated  sulphuric  iicid.  Tlie  oleic  acid  used  in  the 
following  experiments  was  prepared  by  completely  saponi- 
fyinj;  tallow  with  alkali,  and  decomposing  the  soap  with 


hydrochloric  acid ;  the  separated  fatty  acids,  after  being 
Well  washed,  were  melted  into  a  cake  and  the  oleic  acid 
removed  by  pressing.  To  further  purify  the  latter  the 
whole  was  crystallised  by  cooling  to  3°  C.  several  times, 
and  the  resulting  paste  pressed  in  a  filter-press  cooled  by 
ice.  Thus  prepared,  oleic  acid  forms  a  light  brown  liquid, 
solidifying  at  4°- 8.,  and  melting  at  13 — 14°.  Its  acid 
value  is  aoo  (i.e.  1  gr.  requires  200  m.  gr.  of  canstic  potash 
for  neutralisation)  and  its  iodine  value  892  (i.e.  I  pr. 
absorbs  892  gr.  of  iodine).  Triolein  from  olive  oil  was 
similarly  purified  by  cooling  and  filtering  through  a  cold 
filter  prcs>^.  It  remains  clear  at  0";  it  has  a  saponification 
value  of  192  (i.e.  1  gr.  needs  192  gr.  caustic  potash  for 
saponification)  and  an  iodine  value  of  840. 

Action  of  Concentrated  Sulphuric  Acid  on  Oleic  Acid. — 
Oleic  acid  treated  with  sulphuric  acid  (sp.  gr.  1'836)  in 
molecular  proportions,  at  5^  forms  a  thick,  brown,  very 
hygroscopic  mass,  in  which,  after  cooling  and  allowing 
to  stand  for  some  time,  needle-shaped  crystals  appear.  On 
adding  water  a  dark  oil  separates,  and  on  diluting  largely 
the  whole  dissolves  to  a  clear  yellow  solution.  In  order 
to  determine  huw  nuich  of  the  oleic  acid  had  been  changed 
into  a  sulphonic  acid  by  this  treatment,  the  "acid  value" 
of  the  mixture  was  determined  before  and  afterwards,  and 
with  due  allowance  being  made  for  the  "  acid  value  "  of 
the  sulphonic  acid  formed.  As  a  check  on  this,  the  amount 
of  oleic  acid  (and  other  tmsaturated  compounds)  remaining 
was  also  found  by  determining  the  iodine  value.  The 
dilution  of  the  acid  solution  and  the  titration  with  alkali 
do  not  decompose  the  sulphonic  acid  formed,  and  thus  the 
above  method  of  determining  the  quantity  of  combined 
oleic  acid  is  sound.  By  adding  one  equivalent  of  pure 
sulphuric  acid  (sp.  gr.  t  •841)  to  one  of  oleic  acid,  70  per 
cent,  to  84  per  cent,  of  the  latter  is  changed ;  this  pro- 
portion and  strength  of  acid  yields  the  best  result. 
Considerably  higher  results  are  obtained  by  determining 
the  iodine  value  before  and  after  treatment  than  when 
the  acid  value  is  employed,  and  the  difference  increases 
with  the  time  the  mixture  has  been  allowed  to  stand. 

The  product  of  the  reaction  of  sulphuric  acid  on  oleic 
acid  may  be  freed  from  the  excess  of  sulphuric  acid  by 
treatment  with  a  .solution  of  sodium  sulphate,  and  can  be 
extracted  with  ether.  On  removing  the  latter  by  distillation, 
stearic  acid  a-hydrogc7i  sulphate  remains  behind  as  a  thick, 
brown  mass,  soluble  in  water,  alcohol,  and  ether,  insoluble 
in  dilute  acids  and  salt  .solutions.  Its  constitution  is  repre- 
sented by  the  formula  C,sU3,-CH,.CII(SOjH).CO.OH, 
and  not  bv  that  proposed  hv  Ssabauejew,  C15H3,  — CH  (OH) 
-CH  (.SO;. OH). CO. OH— for  on  fusion  with  caustic 
potash  or  soda  it  is  only  partially  decomposed  into  hydroxy- 
stearic  acid,  and  no  trace  of  a  dihydroxy  acid  is  formed. 
It  could  not  he  obtained  free  from  water,  and  therefore  was 
not  analysed.  Boiled  with  water,  alkali,  or  dilute  acid,  an 
anhydride  is  formed,  and  on  prolonged  standing  crystals  of 
hydrosystearic  acid  separate.  Of  the  salts  of  the  stearic  acid 
hydrogen  sulphate,  the  Sodium,  potassium,  and  ammonium 
salts  form  soaps,  which  are  neutral  salts.  The  sodium  salt 
is  crystalline.  The  barium  salt  is  a  yellow  powder,  and  the 
copper  salt  a  pale  green  precipitate;  on  treatment  with 
acetic  acid,  acid  salts  result.  The  silver  salt  is  gelatinous, 
the  zinc  salt  a  yellow  and  the  iron  salt  a  brown  oil 
Analyses  of  some  of  these  salts  are  given.  By  boiling 
stearic  acid  hyilrogen  sulphate,  or  its  salts  with  dilute  acid, 
the  corrcspondmg  a-hydroxy-acid  results,  which  m.ay  be 
purified  by  repeated  crystallisation  from  ether.  It  forms 
white  crvstals  melting  at  81°  to  Sl'o,  and  has  the  formula 
C,sH3,-lTL.CH  (OH).CO.OH.  The  calcium,  copper, 
and  lead  salts  are  characteristic.  AVhen  heated  to  200^  C. 
hydroxystearic  acid  yields  an  anhydride  ;  this  is  a  brown 
syrup,  which,  in  presence  of  aqueous  solutions  of  the 
alkalis,  readily  forms  salts  again.  A  second  anhydride 
crystallises  in  small  plates,  which  melt  at  47°  to  48°.  This 
appears  to  be  an  inner  anhydride  (lactone)  of  the  formula  : — 

C„Hm-CH-CH..-CH.; 

I     ■    r 

O CO 

this  readily  takes  up  water  to  form  the  salts  of  y-hydroxy- 
stearic   acid.      The  calcium    and    lead    salts   have    been 
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prepared;  when  treated  with  an  acid  the  anhydride,  and 

not  the  free  acid,  aiiiin  result;;. 

Action  fifi^oucoitrated  Sulphuric  Acid  on  Tri-olciit. — Well- 
cooled  olive  oil  treated  with  conoeiitrated  sulphuric  acid  also 
forms  a  thick,  brown,  hvfiroscopic  mass.  There  is  no  evolu- 
tion of  sulphur  dioxide.  Mixed  with  ice-cold  water,  n 
slightly  opalescent  solution  results,  which  is  decomposed  on 
warininj:,  with  the  separation  of  a  thick,  white  oil.  This 
dissolves  in  a  larf.'e  excess  of  water,  and  is  re-precipitated 
from  its  solution  by  acids  and  salts.  Three  molecules  of 
sulphuric  acid  to  one  molecule  of  tri-olein  give  the  best 
yield.  The  chief  product  of  the  reaction  appears  to  be 
tri-ole'ie  sulphuric  acid,  which  separates  as  a  .ielly,  and  is 
readily  converted,  either  by  water  or  by  dilute  acids,  into 
an  acid  sulphuric  ester  of  tri-olein.  This  could  not  be 
obtained  free  from  tri-olcMn.  A  second  acid,  soluble  in 
water,  alcohol,  and  ether,  is  also  formed.  This  is  a  yellow 
oil.  The  barium  and  copper  salts  are  also  oils.  The  author 
rejjards  this  acid  as  a  tri-trlyeeride  of  oleic  acid,  stearic 
sulphuric  acid,  and  hydroxystearic  acid.  Its  acid  value  is 
171 '9  — 173-9  m.  irrm.  KOII,  and  its  iodine  value  52C>  to 
54- 8.  When  decomposed  by  an  alkali,  the  potassium  salts 
of  oleic,  stearic-sulphurie,  aud  hydroxystearic  acids  result, 
and  also  a  further  product,  probably  a  distearic-sulphate 
of  the  following  formula:  (C,5H3,-CII~-CH.CO.OH).j. 
SOj.  This,  however,  could  not  be  isol.ated  in  the  pure 
state,  and  attempts  to  prepare  its  salts  seem  to  show 
that  the  acid  is  decomposed  by  dissolving;  in  water  or  by 
neutralisation.  This  laist  acid  woulil  be  sure  to  yield 
a-hydroxystearic  acid  when  heated  with  an  acid  ;  and  the 
author  considers  that  it  must  be  regarded  as  the  intermediate 
product  to  which  the  higher  yield  of  fatty  acids  obtained  by 
saponifying  oleic  acid  and  triolein  with  concentrated  sul- 
phuric acid  is  due.  Hence  a  low  temperature,  excess  of 
sulphuric  acid,  aud  good  dry  oils  (or  fats),  which  are  con- 
ditions favourable  to  the  production  of  the  neutral  distearic 
sulphate,  and  indirectly  to  th.it  of  the  o-hydroxystearic 
acid,  arc  conset|uently  also  the  conditions  which  increase 
the  yield  of  solid  fatty  acids  formed  by  saponification. 

-C.  A.  K. 


Bnne  Fat.     E.  Valenta.     Ztsch.  f.  Chem.  Ind.   1887,  2G5. 

The  following  conditions  for  the  examination  of  bone  fat 
are  given  by  the  author  :  — 

Moisture. — Dry  a  sample  at  110'  C. 

Ash. — Take  the  ash  of  5 — 7  gr.  of  fat  in  a  platinum  dish, 
and  determine  the  calcium  in  it. 

Total  Fatty  Acids.  —  Saponify  5 — 10  gr.  of  fat  with 
caustic  soda  of  38'  B.  diluted  with  twice  its  volume  of 
alcohol.  Distil  off  the  alcohol,  add  water,  and  decompose 
the  soap  with  dilute  sulphuric  acid.  Heat  on  the  water 
bath  until  the  fatty  acids  become  clear,  add  h  gr.  stearic 
acid,  melt  the  whole,  and  allow  it  to  solidify.  Melt  the 
resulting  cake  twice  in  pure  water,  dry  with  filter  paper, 
transfer  it  to  a  platinum  dish,  again  melt  it,  dry  finally  at 
110°,  and  weigh.     The  stearic  acid  added  is  to  be  deducted. 

Free  Fatly  Acids. — lioil  5  —  G  gr.  of  fat  in  a  flask  with 
absolute  alcohol,  allow  the  solution  to  cool,  and  titrate  it 
with  ^  normal  caustic  alkali  with  phenol  phthalein  as  the 
indicator.  Knowing  the  saponification  value  of  the  fat  the 
percentage  of  free  fatty  acids  is  reckoned  from  the  amount 
of  alkali  used. 

.Saponi^licatioJi  aud  Iodine  Value.  -Saponify  10  gr.  of  fat 
ns  above,  precipitate  the  fatty  acids,  and  melt  them  three  or 
four  times  under  water.  The  determinations  may  he  made 
by  the  author's  method  or  bv  that  of  Hiibl  (this  Journal, 
1884,  p.  641). 

Melting  Point.  —  This  is  best  determined  by  Pohl's 
method. 

In  most  cases  the  determination  of  the  total  fatty  acids, 
of  the  melting  point,  and  of  the  free  fatty  acids  is  sufficient. 
The  melting  point,  saponification,  and  iodine  equivalent  of 
the  fatty  acid.;  extracted  from  commercial  bone  fat,  either  by 
benzine,  carbon  bisulphide,  &c.,  or  by  boiling,  show  only 
comparatively  slight  differences,  but  they  very  often  differ 


from  those  of  the  fatty  acids  sold  by  the  bone  boilers. 
Ten  analyses  of  bone  fat  from  different  sources  arc  given. 
The  .ash  varies  in  these  analyses  from  •)•  11  to  2  per  cent. ; 
the  water  from  1  "S.l  to  ,'iU8  per  cent,  (in  one  very  impure 
sample,  almost  black,  it  reaches  631  per  cent.);  the  total 
fatty  acids  from  90' 4  to  93 '7  per  cent,  (in  the  above  im- 
pure sample,  89 '8  per  cent.)  ;  the  melting  point  of  the  fatty 
acids  from  41°' 5  to42  •";  the  free  fatty  acids  from  14-8 
to  26'.')  per  cent. ;  the  saponification  value  from  200  to  207  ; 
the  iodine  value  (by  Hiibl's  method)  from  48  to  55-8. 

— C.  .\.  K. 


A  new  Vegetable  Oil.    T.  V.  Hanausek.     Zeits.  d.  allgem. 
osterr.     Apotheker-Vercins,  1887,  No.  30. 

The  seeds  of  Labiata  Lallemantia  iberica  Fisch  et  M.  yield 
a  very  cheap  and  generally  useful  oil  ;  it  is,  however,  little 
known  in  the  counuercial  world,  altlniugh  it  has  been  in  use 
for  a  very  Imig  time  in  Persia,  Syria,  and  Kurdistan,  both 
for  cuUnary  purposes  and  as  an  illuminaut.  One  plant  will 
produce  2,500  seeds,  they  are  black  and  resemble  sunflower 
seeds  in  size  and  fiirm.  Analyses  by  Wildt,  and  more 
recently  by  L.  Kichter,  show  the  following  jjereentage 
composition  of  dry  matter  : — 


Wildt. 

Seeds. 

Straw  and 
Chaff. 

h.  Eichter. 

Crude  albnmenoids 

Fat 

26-87 

2.1 -50 

16-35 

21-92 

5-30 

14-06                 23-79 

(2-2-38  albumen) 

2-7S             "    33-52 

32-87        !           21-37 

Non-nitrogenous  extract 
Ash 

35-80                   17-36 
14-49                      3-9G 

The  relation  of  albnmenoids  to  fat  in  other  oil-seeds  is  as 
follows :  — 


Rape. 

Linseed. 

Hemp. 

Lallemantia. 

Albumeuoids  . 
Fat 

32-00 
43-18 

23-37 
42-20 

18-56 
38-27 

22-38 
S3-52 

The  oil  keeps  well,  solidifies  at  —  34  to  —  35',  and  its 
sp.  gr.  is  0-9336  at  20— 21°.— 1).  A.  L. 


Drying-unsaturaled   Acids  in  Fats   and  Oils.     K.  Hazura. 
Monatsh,  1887,  260—270. 

FitOM  a  series  of  experiments  the  author  concludes  : — that 
the  drying-acids  of  fats  and  oils  contain  linolenic  CisHjqO^ 
as  well  as  linoleic  acid  C',<,H3|,(J2  ;  when  unsaturated  fatty 
acids  are  oxidised  with  potassium  permanganate  OH  groups 
are  added,  and  saturated  hydroxy-acids,  containing  the  same 
number  of  carbon  atoms  in  the  molecule,  are  formed.  The 
dctermiDatiou  of  the  oxidation  product  affords  a  means 
for  the  qualitative  analysis  of  fats  and  oils. — F.  S.  K. 


Volatile  Organic  Acids  in  Suint.    A.  Buisine.    Bull. 
Soc.  Chim.  48,  639. 

After  a  period  of  from  8 — 10  days  the  formation  of 
volatile  organic  acids  by  micro-organism  in  suint  reaches  a 
maximum.  To  separate  these  acids,  which  are  combined 
with  potash,  the  solution  is  evaporated  to  dryness,  and 
the  residue  extracted  with  alcohol.  After  removing  the 
iilcohol  the  aqueous  solution  of  the  potassium  salts  is 
treated  with  an  excess  of  free  phosphoric  acid  and  distilled 
in  steam.     The  free  acids  are  now  converted  into  the  ethyl- 
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ethers,  and  these  sepnrated  hy  ftactionBl   ilistillntions  »s 
follow  : — 

37— W"  small  quantity  of  cth.vl  ether  formed  during  the  process. 

54°     a  little  ethyl  fonnatc. 
75—77°  ethyl  aootnto. 
86—99°  clhyl  propionate. 

124°   ethyl  butyrato. 

135°   ethyl  vnlerianate. 

ieC°   ethyl  caproato. 

210°  ctcyl  benzoate. 

The  author  also  prepared  the  barium  salts  of  the  acids  by 
decomposition  of  the  ethers  with  baryta  water.  The  com- 
position is  stated  below  : — 

Formic  acid  Trace. 

Acetic  acid 00  per  cent. 

Propionic  acid 25        „ 

Butyric  acid 5        „ 

Valerianic  acid   4        » 

Caproic  acid 3        „ 

Caprylic  acid  Trace. 

Benzoic  acid 3        „ 

Phenol Trace. 

The  formic  acid  was  detected  in  the  aqueous  distillate  by 
ammoniaeal  silver  solution. 

The  caprylic  acid  separated  in  drops  on  the  surface  of 
the  liquid,  owing  to  its  slight  solubility  in  water. 

Pure  calcium  acet:!te  was  prepared  from  the  aqueous 
solution  by  Liebig's  metho<l— partial  saturation  of  the  acids 
with  calcium  carbonate  and  distillation  of  the  uncombined 
acids — and  the  author  hopes  in  this  way  to  obtain  acetic 
acid  on  the  large  scale  from  suint.  In  northern  France 
alone,  he  calculates,  1,000,000  kilos  couUl  be  prepared. 

— O.  H. 


XIV.-TANNING,  LEATHER,  GLUE,  AND 
SIZE. 

PATENTS. 

Improvements  in  Treating  Leather.     H.  Golding,  London. 
Eng.  Pat.  3860,  JIarch  14,  1887.     6rf. 

The  object  of  this  invention  is  to  increase  the  durability 
and  water-repellent  properties  of  leather  by  impregnating  it 
with  a  hot  solution  of  resinous  gums,  linseed  oil,  and 
turpentine. 

For  treating  the  soles  of  boots  the  following  is  suitable  : — 
8  lbs.  of  gum  anime  or  ordinary  powdered  resin  are  added 
to  3  gallons  linseed  oil  and  j  lb.  each  of  litharge  and  sugar 
of  lead  as  "  driers."  These  materials  are  boiled  together, 
and  while  still  hot,  but  not  boiling,  5J  gallons  of  hot  tur- 
pentine are  stirred  in.  The  boots  to  be  treated  are  w  armed, 
and  the  hot  solution  applied  with  a  brush.  The  boots  are 
then  left  to  dry  for  several  days. — B.  H. 


Improvements  in  Leather  Compositions,  applicable  to 
various  Useful  Purposes.  E.  Tuteur  and  J.  Goulborne, 
both  of  Loudon.    Eng.  Pat.  3027,  February  2G,  1887.    6d. 

To  make  a  composition  suitable  for  soles  and  heels,  cricket 
balls,  writing  desks,  wall-decoration  material,  &c.,  leather 
flock  is  soaked  in  a  solution  of  marine  glue  or  india-rubber 
dissolved  in  mineral  naphtha,  and  the  pulp  is  pressed  in 
suitable  moulds.  If  hardness  and  inflexibility  are  desired 
the  composition  is  vulcanised  by  adding  sulphur  and  baking 
the  product.  The  finished  composition  is  oilproof  and 
waterproof.  For  other  objects  where  water-resisting  property 
is  of  less  importance  the  leather  flock  is  compounded  with 
Tutcur's  belting  glue  dissolved  in  turpentine.  Receipts  for 
making  compositions  suitable  for  various  purposes  are 
given. — B.  H.  .^^ 


XV.-AGRICULTURE,  MANURES,  Etc. 

A  New  Manure  Fraud.    J.  Konig,  Allg.  Brauer-w.    Hop- 
fenzeit.,  1887,  1650— 1G51. 

Tub  author  draws  attention  to  the  fact  that  a  cheap 
mixture  of  basic  slag  and  kainite  is  fouud  in  commerce 
under  the  name  of  auuuoniuni  phosphate,  a  more  valuable 
and  more  expensive  manure  stuff. — D.  A.  L. 


Kainilc  as  a  Protection  against  Wire-tvorm.     Siichs.  landw. 

Zeit.,  1887,  685. 
Ax  oat  field  was  in  places  left  unmanured,  whilst  other 
parts  received  either  Chili  saltpetre  and  precipitated  lime, 
or  the  same  manures  with  kainite  in  addition,  or  Chili  salt- 
petre, basic  slag,  and  kaiuitc.  The  crop  on  those  parts 
receiving  kainite  was  good,  whilst  where  this  constituent 
was  omitted  the  plants  were  more  or  less  severely  attacked 
by  wire-worm. — D.  .\.  L. 


Moss  in  Meadows.     L.   Dumas.     Jour,   d'agricnlt.   prat., 

1886,  86. 
The  growth  of  moss  is  favoured  by  the  sterility,  humidity, 
tenacity,  and  aiidity  of  soil,  and  its  presence  indicates 
excessive  moisture  and  insufficient  aeration.  Trenching 
and  draining  are  recommended,  especially  when  ranunculus, 
carex,  colchicum,  &c.  are  also  prevalent ;  whilst  alkaline 
manures  are  to  be  used  to  overcome  the  acidity. — D.  A.  L. 


Injurious  Action  of  .Sulphurous  Acid  on  Vegetation. 
L.  Just.     Bied.  Centr.,  16,  790. 

Certain  roots  were  grown  in  the  vicinity  of  a  cellulose 
factory,  and  in  the  direction  of  the  most  prevalent  winds 
blowing  across  the  factory.  The  plants  were  all  more  or  less 
charred,  and  analysis  showed  tliat  the  injury  was  due  to 
sulphuric  acid ;  some  of  the  results  are  given  below,  the 
figures  being  sulphuric  acid  in  1,000  of  dry  matter. 


Distance  from  Factory. 


Healthy  Leaves.    Sickly  Leaves. 


1.  Immediately  under  factory 

2.  15  metres  distant 

3.25      , 

4.  50      „  „        

5.400     „  , 


The  figures  in  the  second  row  show  that  although  leaves 
arc  apparently  healthy  judging  from  the  exterior,  they  may 
really  be  sickly.     (Compare  this  .Toin-nal,  1887,  733.) 

— D.  A.  L. 


Manurial  Experiments  with  Thomas   Slag  on  Sugar  Sect. 
E.  v.  Proskowitz.     Hied.  Centr.  16,"  "39— 742. 

TuK  experiments  were  conducted  on  a  heavy  humus 
swampy  soil,  poor  in  lime,  which  had  during  the  three 
preceding  years  grown  wheat  top-dressed  with  Chili  salt- 
petre, afterwards  sugar-beet  manured  with  dung,  following 
a  clover  crop.  All  crops  received  Chili  saltpetre,  and  in 
addition  some  received  6  kilos,  of  basic  slag,  some  8  kilos,  per 
100  sq.  metres,  applied  either  in  the  autumn  or  in  spring,  the 
remaining  plots  receiving  4'  2  kilos,  of  superphosphate  or  no 
additional  nmnure.  The  slag  was  of  medium  fineness,  and 
contained  20-. "i  per  cent,  of  phosphoric  acid,  and  only  0'04 
soluble  in  citrate.  The  superphosphate  had  17 "3  per  cent, 
phosphoric  acid,  of  which  12  44  was  soluble.  The  results 
were  irregular,  hut  taking  the  average,  under  the  prevailing 
conditions,  superphosphate  gave  a  greater  increase  than 
slag ;  whilst  the  period  of  sowing  the  latter  made  no  material 
difference  in  the  yield.  The  percentage  of  sugar  was  not 
affected  by  the  variations  in  manuring. — D.  A.  L. 
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ETperimental  Cultivation  of  different  Varieties  of  Potatoes. 
H.  Schmiilt,  Landw.  Ceiitr.  f.  d.  Provitiz  Toseii,  15,  273. 

Seventeen  different  sorts  of  potatoes  were  prown  for  three 
successive  years  oii  a  draiiieil  and  cultivated  loamy  sand 
soil,  with  clay  subsoil,  in  West  Prussia.  A  table  is  piven 
showini;  the  yield  of  tubers  and  starch  each  year.  At 
harvest  1887  the  haulms  of  Gelbe  Hose,  Dabersche,  and 
Aurora  were  dead ;  of  Warschauer,  Odin,  and  Aurelie, 
J  dead ;  Kornblume  and  Audcrscu,  i  dead ;  Hermann, 
Juno,  Aniarant,  and  Charlotte,  quite  green.  Attention 
is  drawn  to  the  speedy  degeneration  of  the  plant  in  some 
cases  (the  Odin  potato  for  example),  and  to  the  fjreat 
effect  of  the  character  of  the  season  on  the  yield  of  some 
varieties.  These  experiments  show  that  Warschauer  and 
Hermann  were  the  best  yieldin>»  potatoes  under  all  con- 
ditions, that  Gelbe  Rose,  Aurora,  and  Dabersche  have  pood 
ipialities  for  cultivation.  Aurelie,  Amarant,  Charlotte,  and 
Andersen  require  further  trial  before  they  can  be  recom- 
mended for  cultivation  on  a  larpe  scale,  whilst  Odin  and 
Kornblume  proved  of  smallest  value.  Warschauer  potatoes 
are  oulv  fit  for  fodder. — D.  A.  L. 


Manuring  Hops.     C.  Kraus.     Bied.  Centr.  16,  "85 — 78. 

TuE  best  results  are  obtained  with  manures  containing 
potash,  phosphoric  acid,  and  nitrogen,  and,  in  addition, 
putreseible  organic  matter;  the  latter,  by  its  steady 
decomposition,  ensures  a  gradual  supply  of  nutritive  matter, 
which  is  observed  to  be  favourable  to  the  hop  plant. 
Hence,  guano  is  better  as  a  hop  manure  than  either 
potassium — ammonium — superphosphate,  or  mixtures  of 
Chili  saltpetre  and  superphospliatc.  Using  rape-cake  meal 
for  feeding  makes  good  hop  manure.  Excessive  dressings 
of  nitrogen  are  injurious  to  hop  plants,  although  nitrogen 
itself  is  of  the  utmost  importance.  Dressings  of  nitrogenous 
manures  on  a  poor  soil  deficient  in  potash  and  phosphoric 


acid  are,  however,  followed  by  incomplete  and  unremunera- 
tive  results  (even  on  richer  soils  the  disadvantage  of  such 
one-sided  manuring  becomes  apparent  after  a  time)  ;  similar 
remarks  apply,  to  a  certain  extent,  to  manuring  with  potjish 
and  ]ihosphoric  acid  alone.  Nevertheless  these  two  manures 
may  be  employed  to  advantage  when  experiment  has  shown 
that  a  soil  already  contains  sufficient  nitrogen,  and  that, 
therefore,  any  addition  of  nitrogen  in  manure  would  simply 
increase  the  yield  at  the  expense  of  (|uality.  Dung  is  an 
excellent  manure  for  hops,  but  arlifuial  manures  may  be 
mixed  with  it  to  advantage,  especially  where  circumstances 
render  dung  comparatively  dear. — D.  A.  L. 


The  liehaviour  of  different  Plants  tvhen  supplied  with 
Nitrogen  in  the  fnrm  of  Nitrate  in  Experimental  Sand 
Cultivations.  K.  Wolff  and  C.  Kreuzhage.  Bied.  Centr. 
16,  793—808. 

This  communication  furnishes  the  details  of  an  important 
series  of  experiments,  the  conclusions  from  which  have 
already  appeared  (this  Journal,  1887,  667).  The  following 
numerical  illustrations  will  be  found  of  great  interest. 
The  experimental  soil  consisted  of  washed  river  sand,  and 
the  various  plants  were  grown  : — I.  in  the  sand  alone ; 
H.  in  the  sand  with  addition  of  dicaleium  phosphate, 
calcium  carbonate,  magnesium  sulphate,  and  potassium 
carbonate  ;  III.  same  as  II.,  with  part  of  the  potassium 
carbonate  replaced  by  nitrate  (=  33 '3  kilos,  nitrogen  per 
hectare  for  all  the  plants  except  peas,  where  the  smaller 
quantity  of  nitrogen  =  83'2  kilos,  per  hectare).  IV.  same 
as  II.,  with  all  the  potassium  carbonate  replaced  by  nitrate 
(nitrogen  =  133 '2  kilos,  per  hectare,  and  for  the  peas 
332-8  kilos.). 

Tables  showing  yield  in  dry  matter  and  nitrogen  in  the 
overground  portions  of  the  plants  (exclusive  of  stubble  and 
roots)  in  kilos,  per  hectare  : — 


Condition  of  Soil. 


Oats. 


Field-beans. 


Lupins. 


Eed-clover. 


Sand-pea. 


Dkied  ScnSTASCE. 


I.  TJnmanured 

II.  Salts  alone 

III.  Salts  with  small  quantity  of  nitrogen 

IV.  Salts  with  lar^e  quantity  of  nitrogen 


1,482 
l,51-2 
4,169 

14.180 


4,677 
9,568 
C,M2 

7,^17 


4,38t 
13,408 

8,336 
12,572 


4,297 

9,233 

9,742 

10,307 


6,152 
33,184 
47,720 
63.074 


XlTROGEX. 


I.  As  above i  14-8 

II.        „        16-5 

III 45-4 

IV 139-4 

I.  As  boforo I  —  9-0 

II.        ,.        -  8-3 

III I  -11-7 

IV I  -16-3 


99-1 
187-6 
129-3 
164-2 


111-9 
382-9 
215-7 
352-6 


135-8 
S34-1 
352-1 
376-1 


97-G 

477-8 

739-6 

1,013-8 


-f  57-7 
-1-146-2 
+  54-0 
-^  89-3 


-H  88-3 
-^398-3 
-H58-8 
-H95-8 


•f  135-8 
■V  334-1 
^•318•8 
4-242-9 


■¥  84-7 
-H  464-9 
■^  643-5 
-h  668-1 


It  must  be  remembered  that  seed  planted  contained 
nitrogen  amounting,  in  the  oats,  to  23  ■  8  kilos,  per  hectare  ; 
the  beans  to  41-4;  the  lupins,  23-6;  the  peas,  only  12-9; 
and  in  the  clover  seeds,  to  a  small  amount  only.  The  third 
table  represents  the  amount  of  nitrogen  in  the  above 
(overground)  yields  -t-  or  —  the  total  nitrogen  applied 
(both  in  seed  and  as  nitrate)  to  each  plant. 


If,  in  addition  to  this,  the  underground  growth  be  taken 
into  consideration,  the  quantity  of  nitrogen  in  the  oat  crop 
will  still  be  below  that  supplied  to  it,  whereas  the  surplus  of 
the  nitrogen  of  the  leguminosa;,  already  large,  will  be 
further  augmented.  These  figures  illustrate  very  forcibly 
the  conclusions  already  given  (loc.  cit.). — D.  A.  L. 
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The  state  of  Combination  of  Sulphur  and  of  Phosphorus  in 
PhiHt.i,  Soil,  and  Humus,  and  the  Determination  of  these 
£:iemcnts  therein.     Uorthelot  and  Andr^.     Compt.  Kcud. 

105.  vn:. 

To  determine  the  sulphur  and  phosphorus  the  sample  is 
dried  at  100"  and  then  burned  in  a  current  of  oxygen,  the 
vapours  being  led  over  a  long  layer  of  pure  anhydrous 
sodium  (or  potassium)  carbonate.  The  carbonate  is  heated 
in  a  hard  glass  tube  almost  to  redness,  but  not  sufficiently 
to  melt  the  carbonate  or  to  cause  it  to  act  upon  the  glass;  a 
blind  test  should  be  made  10  lie  sure  that  the  glass  is  free 
from  suljihur.  When  the  organic  matter  has  boeu  com- 
pletely burned  away,  the  current  of  oxygen  is  alloncd  to 
continue  for  a  short  time  in  order  to  convert  any  alkaline 
sulphide  into  sulphate.  The  whole  is  let  cool,  when  the 
contents  of  the  tube  are  dissolved  in  much  water,  the  solu- 
tion is  acidified  with  lU'l,  boiled  and  precipitated  with 
barium  chloride.  If  the  ashes  of  the  plants  arc  siliceous, 
the  silica  is  separated  in  the  usual  way.  Thus  total  sulphur 
is  determined.  The  filtrate  from  the  barium  sulphate 
contains  the  phosphorus  as  phosphate  which  can  be  pre- 
cipitati-d  by  ammonium  nitro-molybdatc.  Sulphur  and 
phosphorus  may  exist  in  the  soil,  in  humus,  and  in 
plants  :— ( 1.)  As  sulphate  or  phosphate  soluble  in  water  or 
dilute  acids.  (2.)  As  ethereal  compounds  such  as  ethyl 
sulphates  or  phosphoglycerides,  in  which  case  the  contained 
phosphorus  and  sulphur  would  be  oxidised  in  the  wet  way 
to  phosphoric  or  sulphuric  acid  respectively.  (3.)  As 
sulphide,  sulphite,  hyposulphite,  and  salts  of  other  sulphur 
acids,  the  phosphorus  as  phosphide,  phosphite,  hypo- 
phosphite,  &c.  Oxidation  would  be  effected  as  in  the  last 
case.  (4.)  As  organic  compounds  such  as  taurin,  cystin, 
sulphouic  acids,  albumen,  and  as  triethylphosphine 
oxide,  phenyl  phosphines,  and  cerebrin  respectively.  The 
sulphur  and  phosphorus  in  these  cases  would  not  be  com- 
pletely oxidised  in  ihe  wet  way.  The  authors  determine 
the  sulphur  and  phosphorus  in  soil,  &c.  by  extracting 
first  with  dilute  hydrochloric  acid,  and  estimating  the 
sulphur  and  phosphorus  in  the  extract,  then  with  nitric  acid, 
and  .igain  determining  the  sulphur  and  phosphorus 
oxidised,  and  finally  they  determined  the  total  sulphur  and 
phosjihorus  eontaiucd  by  the  method  described  above.  The 
results  show  that  these  substances  like  nitrogen  are 
contained  iu  a  variety  of  forms  in  plants,  soil,  and  humus, 
in  part  .soluble  in  hydrochloric  acid,  in  part  oxidised  to 
sulphuric  and  iihosphoric  acid  by  nitric  acid,  and  agiiin  in 
part  only  completely  oxidised  by  decomposition  at  a  red 
licat,  hence  this  method  alone  is  suitable  for  their  determi- 
nation.— C.  A.  K. 


Ratio  beltcein  Lime  and  Phosphoric  Acid  in  lionc  Vust. 
C.  I.  van  Lookeren-Campagne.     Chem.  Zcit.  2,  24^25. 

The  author  has  obtained  the  following  results  : — 
Jaw-bone  of  horse,  CaO:l'.().  =  134-8: 100. 
Leg  of  sheep,  CaO:P;Oi=  134-5: 100. 
Skull  of  cow,  CiO:PoOs  =  134-6: 100. 
Bones  which  had  been  buried,  CaO:P3Cs=  135- 6: 100  and 
138-9:100. 

The  bones  used  had  been  thoroughly  well  cleaned  so  as 
to  exclude  any  error  arising  from  .adhering  calcareous  soil. 
Taking  the  ratio  in  round  numbers  13.") :  100,  the  author  has 
compared  the  per  cent,  phosphoric  acid  calculated  from  the 
lime  with  that  obtained  by  analysis. 

Fresh  bones  :  CaO  =  25-38  1'^^=  18-78  (determined) 
18-80  (calculated). 

Ground  bone  freed  from  fat:  CaO  =  3r48  rjOi=23-30 
(determined)  23-32  (calculated). 

Bone  meal  in  natural  state:  CaO  =  23-98  l'o06=  I^-Sd 
(determined)  17-77  (calculated). 

Bone  freed  from  gelatin,  itc  :  (80=43- 12  l'.05  =  32-13 
(determined)  31-95  (calculated).— J.  \V.  L. 


PATENTS. 

Imprnvemcnls  in  the  Manufacture  of  Fertilizers  or  Manuring 
Compounds.  J.  Davenport,  Stoke-on-Trent,. Stiitfordshire. 
Kng.  Pal.  15,309,  Xovcmber9,  1887. 

luox  pyrites  or  any  pyritiferous  compound  is  ground  to 
powder  and  applied  to  the  land  either  alone  or  mixed  with 
spent  plaster  or  disused  moulds  from  the  potteries,  gypsum, 
silica  or  silicious  rock,  burnt  clay,  or  iiluminous  earth. 

"  —J.  M.  H.  M. 

A  Method  of  Treating  and  Mixing  or  Compounding  Phos- 
phatic  I  'ompounds  fur  Artificial  Manures.  A.  Campbell, 
Upton  Park,  Kssex.     Eng.  Pat.  2459,  February  17,  1887. 

Ki'.iioxD.v  or  Alta  Vela  phosph;ite  or  similar  material  is 
calcined  :ind  then  finely  ground.  The  caleine<l  redonda 
phosiihate  contains  as  much  as  48  per  cent,  of  phosphoric 
acid  soluble  in  alkaline  ainniouium  citrate,  and  is  to  be 
mixed  with  low  grade  superphosphate,  or  with  compound 
numurcs  containing  nitrogen  aud  potassium  as  well  as 
phosphoric  acid,  in  order  to  increase  the  percentage  of 
available  phosphoric  acid  in  the  resulting  mixtures. 

—J.  M.  H.  M. 


XVI.-SUGAE,  STARCH,. aUM,  Etc. 

Examination  of  Manna.  C.  Daudt.  Pharm.  Zeit.  32,  G93. 
According  to  the  test  of  the  (xerman  pharmacopicia 
5  parts  of  manna  boiled  with  100  parts  of  alcohol  should 
give  a  neutral  solution,  whereas  the  residue  should  he  solid 
and  not  slimy.  The  author  states  that  he  has  never  yet 
met  with  a  specimen  of  manna  communis  which  gave  a  solid 
residue,  and  the  solution  has  mostly  an  acid  reaction. 
JIanna  canellata  gives  a  solid  residue,  but  its  solution  is 
acid.— S.  H. 

Extraction    of   Sugar  from     Sorghum.      Xeue    Zcils.    f. 
Zuckerind.  19,  173. 

Bv  neutralising  liquors  with  calcium  carbonate  and  using 
American  machinery  instead  of  German,  good  results  have 
been  obtained  at  Fort  Scott.  One  ton  of  cane  yielded 
113  lbs.  of  sugar,  polarising  92  and  15  g.als.  of  syrup,  which 
in  its  turn  gives  20  lbs.  of  second  product  sugar  and  12  gals, 
of  residual  syrup;  making  in  all  a  yield  from  loO  sorghum 
of  6-66  of  sugar  and  7-54  of  syTup. — D.  A.  L. 


Manufacture    of   Milk    Sugar.      Grandeau.      Jour.    fab. 

Sucre,"  28,  44. 
In  .Switzerland,  and  more  especially  in  the  neighbourhood 
of  Marbaeh,  large  quantities  of  milk  sugar  are  manufactured. 
The  crude  sugar  is  obtained  as  ;i  coarse  dirty  powder  by  the 
direct  evaporation  of  whey,  50,000  litres  yielding  1,250  kilos, 
daily.  The  crude  sugar  is  refined  by  dissolving  in  water  at 
65''  in  copper  pans,  and  adding  :,  to  1  kilo,  of  alum  or 
aluminium  sulphate ;  the  liquid  is  filtered  through  animal 
charcoal,  bi>iled  down  to  a  syrup,  and  then  allowed  to 
crystallise  slowly  on  wooden  rods.  The  yield  is  from  55  to 
60  per  cent,  of  the  crude  sugar. — D.  A.  L. 


Manufacture  if  Invert  Sugar.     Zeits.  f.  Zuckerind,  37, 894. 

Takixc.  into  consideration  the  various  processes  for  the 
manufacture  of  invert  sugar,  and  more  especially  those  of 
Maumene  (employing  hydrochloric  aeiil  and  silver  or 
sulphuric  acid  and  barium  carbonate)  ;  of  Seyberlicli  (nitric 
acid  and  sulphur  dioxide) ;  of  Sachseuroder  and  Gottfried 
(tartaric  or  citric  acids) ;  and  of  Follenius  (carbonic 
aidiydride  and  pressure);  Ilerzfeld  regards  the  carbonic 
anhyilriile  process  as  the  most  rational,  but  without  restric- 
tion to  Follenius'  apparatus  aud  method.  The  analogous 
sulphur  ilioxide  method  rcipiircs  trial.  It  is  however, 
always  important: — to  em[iloy  only  pure  high  percentage 
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white  sugar,  aud  wheu  workiug  at  a  couceutration  of  15  to 
2C  per  cunt,  to  keep  the  temperature  as  low  as  will  possilily 
permit  a  rapid  inversion  ;  to  avoiil  any  excessive  heating, 
especially  in  acid  solutions;  to  neutralise  most  carelully 
(very  necessary  in  thick  liquors)  ;  and  to  concentrate  in  as 
complete  a  vacuum  as  possihle  at  the  lowest  workalilc 
temperature. — 1).  A.  L. 

Composition  of  a  Deposit  o«  a  Filter  Press  used  for  Thick 
Siiijar  Liijuors.     1).  Zuckerind,  12,  1303. 

When  filtering;  thick  sugar  beet  li«|Uors,  the  filtration 
is  Crequently  interrupted  by  the  cloppnp;  of  the  filter  by 
a  deposit  which  has  hitherto  been  rcfrardcd  as  consisting 
of  gummy  organic  compounds.  Lippmann  has  now  cx- 
amined  one  of  the.se  deposits,  and  finds  it  coiisists  almost 
entirely  of  hydrated  silica  and  alumina  mixed  with  magne- 
sium salts  of  fatty  (oleic,  palmitic,  stearic)  acids.  The 
inorganic  constituents  are  derived  from  the  chalk  used  for 
neutralisation,  whilst  the  organic  salts  originate  in  the 
partial  saponification  of  the  beef  or  mutton  fat  employed  to 
arrest  frothing  during  the  saturation.  To  prevent  the 
inctinvenience,  it  is  recommended  to  boil  rigorously  after 
saturation,  to  filter  the  boiling  solution  mechanically  and 
under  slight  pressure,  and  to  avoid  all  animal  and  vegetable 
fats.— D.  A.  L. 


Do  the  Cereals  contain   Sutjar  ?     A.   v.  Asboth.     Chem. 
Zeit.  12,  25—26,  and  53. 

Ik  the  residue  of  the  alcoholic  extract  of  the  cereals  be 
tested  for  sugar  after  inversion,  only  a  trace  is  fouiul,  and 
this  the  author  suggests  is  probably  due  to  the  small 
amount  of  dc:xtrin  dissolved  by  the  alcohol.  The  author 
has  experimented  with  the  methods  of  t>chlosiug,  Koenig, 
and  J.  Bell  for  the  estimation  of  sugar,  aud  finds  that  a  gum 
and  also  small  quantities  of  dextrin  are  extracted  from 
cereals  by  these  processes  which  reduce  Kchling's  solution. 

—J.  W.  L. 


On  Organic  Constituents  in  Bcetroot-Juicc.     Ucutsche 
Zuckerind,  H,  153". 

LirpMANX  isolated  cholesterin  from  the  fat  layer  on  the 
surface  of  syrup  in  the  state  of  "  froth-fermentation." 
The  cholesterin  proved  identical  with  Hesse's  phtytosterin. 
The  fact  that  beetroot-fat  frequently  contained  phosphorus, 
led  Seheibler  many  years  ago  to  the  conclusion  that  beet- 
root contains  a  complicated  body,  similar  to  protagon, 
which  readily  decomposes  into  a  fatty  acid,  glycerol-phos- 
phorie  acid,  and  betaine,  the  existence  of  which  substances 
in  beetroot  were  proved  by  him.  Lippmann  extracted  large 
amounts  of  beetroot  with  ether  and  alcohol,  aud  on  evapo- 
rating obtained  a  yellow  slimy  mass,  a  lecithine.  On  boiling 
with  barium  hydrate,  it  decomposed  into  oleic  acid,  glycerol- 
phospboric  acid,  and  betaine,  thus  proving  Scheibler's  prog- 
nostication. The  simplest  formula  of  this  complicated  body 
is  probably  C„IIs..O,jPN.  Its  platinum  salt  forms  yellow 
flakes,  soluble  in  ether  (C„H8,()8P^;CI)2PtCI^.  On  the 
repetition  of  the  experiment  a  similar  mass  was  obtained, 
but  this  gave  on  decomposition  other  fatty  acids  besides 
oleic  acid,  ami  choline  instead  of  betiiine.  The  beetroot  also 
contains  nucleines,  the  prodocts  of  decomposition  of  which 
(the  xanthine  compounds)  are  found  in  the  molasses. — S.  H. 


XVII.-BREWING,  WINES.  SPIRITS.  Etc. 

Cooling  and  Aerating    Wort  in   Breweries.     J.  C.  Holm. 

Zeits.  f.  d.  gesammt.  Branwesen,  18S7,  450. 
A  COOLING  apparatus  is  described,  which  is  so  constructed 
as  to  allow  ingress  to  steiilised  air  only  ;  moreover  the 
aeration  of  the  wort  is  effected  by  forcing  sterilised  air  into 
the  liquid  while  cooling.  These  precautious  keep  the  wort 
iu  good  condition. — D.  A.  L. 


Vanillin  in  Spirit.    Zeits.  f.  Spiritus  lud.  10,  331. 

j  IJOTII  Salzer  and  Keinke  have  detected  vanillin  in  spirit ; 
the  former  regards  it  as  an  adulterant  added  to  mask  the 
odour  of  fusel  oil,  whereas  the  latter  author  attributes  its 
formation  and  presence  to  the  action  of  air  and  the  spirit 
during  the  storage  of  the  latter  in  vessels  made  of  certain 
kinds  of  wood. — D.  A.  L. 


The  Temperature  of  the  I'crmenldlioii  Chumlier  in  Dis- 
tilleries. Oesterr.-ungar.  15reiinerei-Zeit.  H^  27<j. 
Vauiations  in  temperature  are  as  injurious  as  draughts  of 
air  to  fermentation  ;  conse(iuently  it  is  emphatically  asserted 
by  Christek  that  the  temperature  of  the  fermentation 
chamber  should  generally  be  the  same  as  that  of  the 
principal  mash,  or  1 — 2'  higluT  or  lower  if  a  quicker  or 
slower  fermcutatiou  is  desired. — D.  A.  L. 


Injurious  Action  oj  Coal  Gas  on  (ireen-niall  while  on  tlie 
Floors.  C.  Cabanis.  Norddcutsche  Braucr-Zeit.  1887, 
379-380. 

Under  the  influence  of  coal  gas  or  of  many  products  of 
combustion  the  development  of  green  malt  is  weakened  and 
the  germs  gradually  die  off,  whilst  the  rootlets  contract, 
curl  up,  and  wither.  It  is  hence  important  to  have  the 
malting  rooms  well  ventilated  and  lofty. — D.  A.  L. 


Preparation  of  .irtificial  Yeast  for  the  Production  of  pure 
Alcoholic  Fermentation  in  hiyhlg  concentrated  lirandy 
Mashes.  J.  E.  Braucr.  Zeits.  f.  d.  Chem.  Ind.,  1S87, 
210. 
The  mash  for  the  cultivation  of  the  yeast  may  be  made 
from  potatoes  or  cereals  with  a  little  malt ;  if  a  strength  of 
25'  by  Balling's  saccharometer  is  aimed  at,  no  water  must 
be  added  during  the  mashing.  The  cultivation  is  conducted 
in  the  following  manner  :  80  litres  of  mash  and  2  litres  of 
acid  yeast  are  well  mixed  iu  a  vessel  of  loo-litre  capacity, 
5  kilos,  of  new  malt  recently  crushed  fine  or  3 -4  kilos,  of 
crushed  kiln-dried  malt  are  then  worked  in  and  the  whole 
brought  to  58'  8°  and  left  at  rest  in  a  closed  vessel  for  two  or 
three  hours  until  the  formation  of  sugar  is  complete.  The 
temperature  is  now  raised  to  at  least  75',  and  retained  at  this 
temperature  for  10  to  15  minutes  (to  destroy  or  weaken 
injurious  ferments),  the  mass  is  cooled  to  68-7°,  and  durino- 
the  souring  must  not  fall  below  47-5'  as  soon  as  the  desired 
acidity  2  ■  5  to  3  ce.  of  normal  soda  is  reached  it  must  be 
rapidly  cooled  to  from  16-2  to  17 '5'.  From  this  point  until 
the  ripening  of  the  yeast,  about  10 — 12'  of  the  original 
saccharometer  indications  of  the  mash  will  be  fermented. 
When  taken  for  use  the  yeast  is  mixed  with  i  or  1  per  cent. 
of  sulphuric  acid  to  prevent  bacterial  fernientation.  The 
author  is  convinced  that  higher  yields  of  alcohol  will  be 
obtained  by  the  use  of  this  yeast. — D.  A.  L. 


Means  for  rendering  Alcohol  unfit  for  Consumption  "  De- 
naturation."  A.Schneider.  I'harm.Centr.  II.  N.  1'.  8  620. 
The  author  contends  that  the  official  method  of  rendering 
alcohol  unfit  for  consumption  is  inefiicient,  because  on 
distillation,  with  a  slight  excess  of  sulphuric  acid,  the 
methyl  alcohol  first  comes  over,  then  follows  spirit  having  a 
pleasant  odour,  while  it  is  only  in  the  last  portion  of  the 
distillate  that  the  objectionable  smell  of  the  substances 
contained  in  crude  wood-spirit  and  of  pyridine  appear.  He 
further  holds  that  the  addition  of  0-5  per  cent,  of  petroleum 
spirit  of  b.  p.  100— 200' as  previously  recommended  by  him, 
is  the  best  means  of  preparing  an  alcohol  unfit  for  con- 
sumption. Spirit  thus  treated  possesses  a  slight  smell  of 
petroleum  spirit,  but  this  in  no  way  deteriorates  its  value  for 
cleaning  purposes,  burning,  &c.  It  burns  without  smoke, 
whilst  the  presence  of  the  petroleum  is  at  once  detected  by 
the  turbidity  produced  on  the  addition  of  a  few  drops  of 
water.  The  petroleum  cainmt  be  completely  precipitated  by 
water,  nor  can  it  be  separated  by  fractional  distillation  even 
after  the  addition  of  water.— C.  A.  K. 
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Hemarks  on  Enzymes.     0.  Loew.     J.  Frakt.  Chem.  37, 
101—104. 

The  niithor  has  obtained  good  active  preparations  of  the 
pancreas  ferment,  and  of  malt  diastjise  by  treating;  the  crude 
ferments  with  acetate  of  lead,  a  method  recommended  by 
Wiirtz.  Iloth  g!>ve  the  characteristic  reactions  for  albumen, 
the  latter  still  contained  dextrin,  and  was  not  sufficiently 
pure  for  analysis.  On  this  ground  Lintner's  analysis  of 
malt  diast.a.se  is  considered  unsatisfactory.  It  is  suggested 
that  the  enzymes  contain  a  very  unstable  groiip  of  atoms, 
as  is  shown  by  the  changes  produced  by  aciils,  alkalis,  and 
by  warming  to  80",  and  that  this  may  consist  of  amido, 
and  aldehyile  groups.  'I'hey  do  not  reduce  an  amnioniaeal 
silver  solntion,  whence  the  aldehyde  group  must  be  in  a 
comparatively  inactive  polymerized  form,  e.g. : — 

0-15  gr.  of  hydroxylamine  destroys  the  activity  of  10  gr. 
diastase  in  24  hours,  but  the  same  quantity  does  not  affect 
10  gr.  dia.stase.  Kquivalent  quantities  of  ammonia  and  of 
caustic  soda  killed  the  enzyme  in  both  eases.  Nitrous  acid 
also  acts  destructively  on  diastase  at  40°.  The  action  of 
formaldehyde  is  still  more  marked.  Pepsin  and  diastase 
Icfl  in  contact  with  a  15  per  cent,  solution  of  formaldehyde 
for  one  day  are  destroyed  ;  emulsin,  papayotin,  trypsin,  and 
many  other  albuminoids  give  precipitates  with  this  reagent, 
which  are  insoluble  in  acids  or  alkalis.  This,  according  to 
the  author,  seems  to  point  to  the  presence  of  amido  groups 
in  the  ferments. — C.  A.  K. 


An  improved  Fermcntatloii  Apparatus.    E.  Bauer.    Ztschr. 
f.  angew.  Chem.     1888,11. 

In  the  apparatus  in  which  the  carbon  dioxide  evolved  in 
course  of  fermentation  escapes  through  sulphuric  acid, 
there  are  many  sources  of  error.  Owing  to  the  retention 
of  carbon  dioxide  a  restraining  influence  is  exerted  on  the 
ferment  action,  and  if  the  fermentation  should  be  at  all 
vigorous,  a  portion  of  the  acid  may  be  carried  away 
mechanically,  while,  on  the  other  hand,  the  gases  are  not 
completely  deprived  of  their  moisture.  The  author  fits  a 
two-holed  cork  to  the  fermentation  flask,  through  one 
perforation  passes  a  long  tube  carried  to  the  bottom  of  the 
flask,  and  closed  above  by  an  india-rubber  cap  ;  through 
the  other  is  the  tube  of  the  drying  apparatus.  This  consists 
of  a  mirrow  glass  tube  sealed  through  the  bottom,  and  pro- 
longed inside  nearly  to  the  top  of  a  stoppered  glass  tube 
of  wider  bore,  which  is  filled  with  asbestos  saturated  with 
sidphuric  acid ;  on  the  side  and  close  to  the  bottom  of  the 
latter  is  sealed  a  second  narrow  tube,  bent  vertically 
upwards  close  to  the  joint,  and  so  carried  outside  nearly 
to  the  top  of  the  apparatus,  where  it  is  again  bent 
horizontally.  Gases  evolved  from  the  flask  thus  pass 
through  the  inner  tulR'  to  the  top  of  the  absorption  tube, 
and  passing  downward  through  the  asbestos  ladcu  with 
sulphuric  acid,  give  np  their  moisture  and  pass  away  through 
the  lower  narrow  tube.  To  prevent  absorption  of  atmos- 
pheric moisture  by  the  asbestos,  the  last-named  tube  may 
be  connected  with  a  calcium  chloride  drying  apparatus.  The 
carbon  dioxide  remaining  in  the  flask  at  the  end  of  the 
openition  is  replaced  by  removing  the  cap  of  the  long 
tube  and  drawing  air  through  the  apparatus. — W.  G.  SI. 


Composition  of  Cognac.  E.  C.  Morin.  Compt.  Ii«nd. 
105,  1019. 
Tub  author  distilled  92  litres  of  pure  cognac,  prepared  in 
1863  from  Charente  Inferieur  wine  in  Claudon  and  Morin's 
apparatus.  The  first  portion  of  the  distillate  contained  the 
more  volatile  bodies,  the  second  consisted  of  tolerably  pure 
ethyl  alcohol,  the  thinl,  the  higher  boiling  alcohols,  &c. 
The  residue,  chiefly  water,  was  tested  for  free  acids, 
isobutylglycol  and  glycerol. 

The  first  three  portions  were  then  fractionated,  5  hires 
of  light  alcohol,  .')5  litres  of  pure  ethyl  alcohol  and  3" 5 
litres  of  higher  boiling  compounds  being  obtained.    The 


latter  fraction  smelt  strongly  of  fusel  oil  and  possessed  a 
burning  taste.  The  water  remaining  behind  was  added  to 
that  already  obtained.  The  fractions  were  then  redistilled 
in  Le  Bel  and  llenniger's  apparatus.  The  fusel  oil  portion, 
which  after  dehydration  by  potassium  carbonate  weighed 
3  J2  grms.,  gave  : — 

Gnus. 

Water 7 

Etliyl  alcohol 130 

NoriD.  propyl  alcohol 23 

Isobut.vl  alcohol G 

Am.vl  alcohol 17S 

Furfurol 2 

Wine  oils 7 

The  water  contained  a  little  acetic  and  butyric  acids  and 
a  small  quantity  of  a  viscous  liquid,  which  distilled  un- 
decomposed  under  diminished  pressure  and  appeared  to 
consist  of  isobutyl  alcohol  and  glycerol.  The  residue  con- 
tained tannin,  together  with  substances  extracted  from  the 
wood. 

In  the  following  table  :  I.  shows  the  compounds  contained 
in  10(1  litres  of  the  cognac  ;  II.  shows  the  same  obtained  by 
the  fermentation  of  100  kilos  of  sugar. 


Aldehyde 

Ethyl  alcohol  

Norm,  propyl  alcohol 

Isobutyl  alcohol 

.Vmyl  alcohol 

Furturol  bases   

Wine  oil 

Acetic  acid 

ButjTicacid 

Isobutyl  glycol 

Glycerol 


I. 

11. 

Grms. 
Trace 

Grins. 
Trace 

60837-0 

60G15-0 

27-17 

2-0 

C-52 

1-5 

190-21 

51-0 

219 

0-0 

7-61 

2-0 

Trace 

Trace 

2-19 

4-38 

.. 

Butyl  alcohol  was  absent ;  furfurol  was  detected  directly 
by  the  addition  of  aniline  to  the  cognac,  a  red  colouration 
being  produced  in  presence  of  acetic  acid. — O.  H. 


PATENTS. 


Improvements  in  the  Manufacture  of  Yeast.     A.  Walker, 
Glasgow.     Kng.  Pat.  4271,  March  22,  1887.     6rf. 
The  yeast  is  grown  in  a  mash  prepared  from  malt  or  grain, 
partly  saccharified  by  diastase  and  partly  by  mineral  acid. 

— G.  H.  M. 


A  Process  and  Apparatus  fur  Purifying  Crude  Spirit  and 
liegcnerating  the  Purifying  Agent.     J.  A.  F.  Bang  and 
M.  C.  A.  HulEn,  Paris,  France.     Eng.  Pat.  5337,  April 
12,  1887.     8d. 
Tuis  patent  relates  to  improvements  in  Eng.  Pat.  10,870, 
1884  (this  Jour.  1885,  506),  and  in  Eng.  Pat   783,  1886 
(this  Jour.    1887,   147).     The   improvements   consist  of  a 
process  and   apparatus  whereby   the  spirit   to  be    purified 
is   passed   through    heavy    petroleum   oil,   and   the    oil   is 
regenerated    so   that    the   process   can  be  carried  on  con- 
tinuously on    a    given  quantity  of  spirit    during   the  time 
necessary  for  its  purification. — G.  H.  M. 
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XVIII.-CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  AND  DISINFECTANTS. 

(.1)— CIIKXIISTRY    OK    FOOD. 

Arlificiid  Mineral  W'alers.     C'hera.  Zeit.  12,  58. 

Tin;  following  legiihilions  have  been  sugfiestud  by  tlir 
l'olizoi-l'r:n-siiliuni,  of  Herliii.  (1.)  The  workshops  of  tlie 
factory  sliuU  be  well  ventilated,  large,  and  light.  (2.)  The 
iiso  of  spring  water  is  not  allowed.  (3.)  The  salts  nsed  in 
the  manufaeture  must  possess  the  pinity  ascribed  to  them 
by  the  pharniaeopoeia.  (J.)  The  bottles  containing  car- 
bonic acid  in  water  under  pressure  are  to  he  covered 
dnri]ig  the  operation  of  corking  with  a  wire  gauze. 

—J.  W.  L. 

Benzoic  Acid  in  MM.    F.  M.  Horn.     Ztsclir.  Chem. 
Ind.  2,  329. 

Benzoic  acid  when  added  to  milk  to  prevent  coagulation 
is  readily  detected  by  Mcissl's  test,  but  the  method  is 
inaccurate  for  its  ipiantitative  determination.  To  determine 
it  quantitatively  10  —  1.')  g.  of  the  previously  shaken  milk 
are  mixed  with  10 — 15  cc.  of  distilled  water  and  wanned 
with  dilute  hydrochloric  or  acetic  acid  (1:100)  until  it 
coagulates.  After  filtering  and  washing  the  precipitate 
with  warm  water  the  filtrate  is  evaporated  to  dryness,  and 
the  residue  taken  up  with  40 — .")0  per  cent,  alcohol, 
filtered  and  washed  with  dilute  alcohol.  Two  or  three 
drops  of  ammonia  are  added  to  the  filtrate,  the  excess 
boiled  off,  and  the  solution,  which  must  be  filtered  if  not 
quite  clear,  exactly  neutralised  and  treated  with  its  own 
vohime  of  absolute  alcohol.  The  benzoic  acid  is  then 
precipitated  with  a  dilute  solution  of  copper  sulphate,  and 
the  copper  benzoate  weighed  after  drying  at  100^  on  a 
weighed  filter  paper.  Provided  the  solution  is  neutral 
and  alcoholic  the  precipitation  is  complete.  The  copper 
benzoate  can  then  be  treated  with  nitric  acid,  and  the 
copper  oxide  weighed,  or  it  may  be  reduced  to  cupr(uis 
sulphide  or  metallic  copper  in  a  Rose's  crucible.  For  the 
(|ualitativc  detection  of  benzoic  acid  the  above  alcoholic 
filtrate  may  be  extracted  with  ether,  and  the  ethereal 
solution  allowed  to  evaporate  spontaneously.  If  the  residue 
be  heated  on  the  water  bath  the  benzoic  acid  will  sublime, 
and  may  be  recognised  by  its  characteristic  odour. 

— C.  A.  K. 

A    New    Saccharine    Preparation.       Schumacher  -  Kopp. 

Chem.  Zeit.  12  (7),  106. 
TuK  firm  of  Spriingli  and  Son,  of  Zurich,  have  recently  intro- 
duced into  commerce  a  preparation  of  saccharine  cocoa,  free 
from  oil,  which  will  doubtless  be  applied  as  a  convenient 
method  of  administeringjsaccharine  to  persons  suffering  from 
diabetes  and  stomachic  catarrh.  This  preparation  is  a  fine 
powder  of  extreme  solubility,  possessing  a  sweet  taste  and 
a  faint  acid  reaction.  Analyses  pointed  to  a  complete 
absence  of  metallic  impurities,  and  of  falsification  witli  meal. 
The  following  results  were  obtained  : — 

Per  Cent. 

Moisture S'89 

Ash 6'45 

Vat 28-78 

Phosphoric  acid Ki'JW 

Siicchnriuo "70 

The  results  for  the  ash  and  phosphoric  acid  show  that 
the  preparation  is  free  from  fatty  substances. — V.  H.  V. 


Breathing  is,    therefore,  a    puri^-ing  process  as    far    a.s 
microbes  are  concerned,  as  has  been  previously  recognised 

by  Lister. 

Kxpcriments  by  Granchcr,  and  also  by  Charrin  and 
Karth,  have  furtlier  shown  that  the  air  exhaled  by  con- 
sumptive people  is  free  fnuu  microbi.s, — C.  A.  K. 


(i?)— SANITARY  CHEMISTRY. 

The  Absence  of  Microbes  in  expired  Air.     J.  Straus  and 
W.  Uubreuilh.     Compt.  Rend.  105,  1128. 

The  authors  have  shown  by  bacteriological  experiments 
that  the  air  exhaled  by  man  and  animals  is  free  from 
microbes,  by  allowing  it  to  act   on  sterilized  meat  extract. 


The  Injurious  Action  of  several  Gases  and  Vapours  of 
fli/gienic  and  Technical  Importance.  M.  v.  Pettenkofer 
and  K.  IJ.  Lchniajin.  Sitzungsbcr  d.  Math.  Phys.  CI. 
il.  K.  haver.  Akad.  d.  Wissensch  zu.  Miinclien.  1887, 
I TJ. 

Exi'EUiMEXTS  made  on  this  subject  with  the  following 
substances  go  to  show  that  the  general  information  con- 
tained in  the  text  books  needs  cimsiderable  correction. 

IJi/drochloric  acid  yas. — Animals  exposed  to  air  con- 
taining 3-4  per  cent,  of  the  gas  for  l\  hours,  were  seriously 
affected  ;  rats  withstand  the  gas  best  ;  cats  and  rabbits  died 
the  following  day  from  the  above  dose.  A  strong  man  can 
only  stand  air  containing  0-0.5  per  cent,  of  the  gas  for  a 
short  time,  and  the  limit  for  l^  orkmen  who  have  become 
used  to  it  is  put  at  0- 1  per  cent. 

Ammonia  resembles  hydrochloric  acid  gas  in  its  action, 
but  it  is  not  .so  injurious.  0-3  percent,  in  air  is  dangerous, 
and  0-5  per  cent,  to  those  accustomed  to  it. 

Chhirine. — 0-001  per  cent.  toO-OOj  per  cent,  affects  the 
respiratory  organs  ;  0-01  percent,  to  0-06  per  cent,  pro- 
duces dangerous  .svmptonis,  and  0  ■  6  jier  cent,  soon  proves 
filial. 

liromlne  acts  like  chlorine.  Men  cannot  stand  more 
than  0-002  per  cent,  to  0-004  per  cent,  if  not  habituated; 
if  habituated,  not  more  than  0-01  percent.  This  shows 
that  fumigation  with  chlorine  or  bromine  in  the  case  of 
cholera  epidemics  is  of  no  value,  since  to  produce  fatal 
effects  on  bacteria  they  must  be  exposed  to  air  containing 
3  per  cent,  of  chlorine  for  3  hours,  or  if  it  contains  0-4  per 
cent,  for  24  hours. 

Sulphuretted  hydrogen  is  less  poisonous  than  chlorine  or 
bromine,  doses  of  O'?  per  cent,  in  air  being  needed  to  kill 
animals  exposed  to  it  for  5  hours. 

Carbon  bisulphide  was  found  to  \ary  greatly  in  its  action 
in  different  samples,  although  quite  free  from"  sulphuretted 
hydrogen,  the  chief  poisonous  action  appearing  to  be  due 
to  unknown  impurities  it  contained.  A  cat  placed  in  air 
containing  2-3  m.  gr.  of  carbon  bisulphide  to  the  litre  for 
7  hours  expired  10  hours  afterwards. 

Aniline. — 0-1  per  cent,  in  air  proves  dangerous,  cats 
being  especially  sensitive,  while  rabbits  and  guinea  pigs  are 
comparatively  slightly  affected. 

Nitrobenzene  vapour,  even  in  large  quantities,  produces 
no  serious  effect. 

The  authors  consider  that  these  gases  and  vapours  do 
not  only  produce  local  effects  and  changes  on  the  body  or 
on  the  blood,  but  that  the  central  organs  of  the  nervous 
.system  are  acted  upon  ;  also  that  the  more  highly  developed 
the  organism  is,  the  greater  is  its  .sensibilitv.— C.  A.  K. 


Antiseptic  value  of  P-yuphllwl.  C.  Bouchard.  Compt. 
Rend.  105,  702. 
The  author  considers  that  in  cert;iin  cases  /3-naphlol 
possesses  advantages  over  all  kiu)wn  antiseptics,  a  fact 
due  mainly  to  its  insolubility.  02  gr.  of  uaphthol  dis- 
solve in  1,000  parts  of  water";  1  gr.  in  1,000  parts  of  water 
containing  5  per  cent,  of  alcohol,  and  2  gr.  in  1,000  parts 
of  water  containing  10  per  cent,  of  alcohol.  0-33  gr.  in 
1,000  gr.  of  meat  extract  or  of  gelatin  completely  prevents 
the  development  of  various  forms  of  microbes  and  micro- 
cocci ;  the  same  quantity  restrains  the  growth  of  the  typhoid 
fever  bacillus  and  to  some  extent  that  of  the  tuber'colosis 
bacillus.  S-naphthol  also  prevents  the  decomposition  of 
urine,  and  in  the  proportion  of  0-2  gr.  per  litre  of  water 
stops    further    decomposition.      Its    antiseptic    action    on 
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microbes  is  four  times  as  great  as  that  of  carbolic  acid, 
but  sixtcon  times  loss  than  that  of  uicrcuiy  di-ioclide.  The 
toxic  dose  for  rabbits  is  253  mori'  than  tlmt  of  nuTciirous 
iodide,  so  that  in  cqiiivaleiit  phvsiolofrioal  doses  its  anti- 
septic power  is  14 — Ij  times  greater.  2jO  gr.  iiapbthol 
per  65  kg.  body  weight  is  tlie  toxie  dose  for  man,  while 
2-5  gr.  daily  sufEces  as  an  intestinal  antiseptic.  Injected 
subcutaneoiisly  3  gr.  per  1  kilo,  body  weight  is  fatal.  The 
antiseptic  dose  of  this  substance  is  considerably  less  than 
that  of  iodoform,  iodol,  or  of  naphthalene,  while  the  toxic 
dose  is  greater  (with  the  exception  of  iodol). — C.  A.  K. 


ammonium  would  destroy  the  lead-pipe.  From  these 
results  it  would  appear  that  an  analysis  of  a  water  will  at 
once  decide  as  to  its  capacity  for  dissolving  lend. — D.  A.  L. 


The  Cause  of  the  Aelioii  of  Various  Waters  on  Lead-pipes. 

M.  Midler.  J.  pnikt.  Chem.  36,  317. 
TiiK  author  has  paid  special  attention  to  the  carbonic 
anhydride  and  oxygen  dissolved  in  water,  to  which  he 
attnbutes  their  action  on  lead  pipes  ;  even  distilled  water 
cooled  in  contact  with  the  air  contains  these  gases  and  will 
attack  lead.  If  the  carbonic  acid  present  is  by  volume 
double  that  of  the  dissolved  oxygen  then  the  action  is  very 
energetic  ;  on  the  other  hand,  the  action  of  oxygen  is  very 
feeble  in  the  absence  of  carbonic  anhyibiile,  and  there  is  no 
visible  corrosion  when  the  water  contains  the  norniLd 
proportion  of  dissolved  oxygen  of  about  Ij  or  more  vols, 
per  cent,  of  the  carbonic  anliydride.  The  product  of  this 
action  on  lead  has  not  a  constant  composition  ;  an  analvsis 
pave:— ILO  3-49,  COo  11-89,  and  PbO  84-41  per  cent. 
In  all  cases  when  active  distilled  water,  either  alone  or  with 
carbonic  anhydride  added  to  it,  was  broiight  in  contact  with 
lead,  after  some  time  more  or  less  of  the  metal  w  as  dissolved : 
the  quantity  dissolved  increasing  with  the  amount  of 
carbonic  anhydride  present.  The  dissolution  proceeds  but 
slowly  and  reaches  a  ma.ximuu],  beyond  which  point  the 
lead  again  disappears  from  the  solution,  this  is  due  to  the 
fact  that  lead  carbonate  is  practically  insoluble  in  pure 
distilled  water,  but  is  dissolved  in  tangible  quantities  by 
■water  contaiuing  carbonic  anhydride ;  consequently  the 
lead  is  dissolved  as  long  as  there  is  free  carbonic  anhydride 
iu  the  water,  but  directly  this  is  removed  by  combining 
with  the  lead  oxide  or  basic  carbonate,  then  also  the  lead  in 
solution  is  soon  deposited.  The  action  of  natural  waters  on 
lead  will  therefore  vary  with  their  aeration  and  the  amount 
of  carbonic  anhydride  they  contain,  but  as  previous  investi- 
gators have  not  recognised  this  fact,  they  have  been  led  to 
attribute  this  action  to  various  causes  which  have  in  their 
tarn  given  rise  to  the  contradictory  statements  on  this 
subject.  The  protective  action  of  ammonia  is  simply  due 
to  its  combining  with  the  carbonic  anhydride,  and  even  then 
this  action  is  limited  to  small  quantities,  since  when 
ammonia  is  present  in  a  water  iu  larger  quantities  either  as 
mono-  or  bi-carbonatc,  or  iu  the  presence  of  free  carbonic 
anhydride  small  quantities  of  lead  always  pass  into  solution. 
Solutions  containing  lime,  or  soda  free  from  carbonic 
anhydride,  attack  lead  vigorously  in  presence  of  dissolved 
oxygen,  but  not  at  all  when  the  oxygen  is  excluded  ;  this 
explains  the  destruction  of  lead  pipes  set  in  walls  with 
cement ;  if,  however,  the  wall  remains  dry,  this  action 
does  not  take  place.  Sodium  carbonate  in  small  quantities 
will  render  active  distilled  water  inactive,  but  when  the 
water  is  well  aerated  it  does  not  prevent  lead  being  dissolved; 
sodium  bicarbonate,  on  the  other  hand,  not  only  prevents 
lead  being  dissolved,  but  also  precipitiites  lead  already 
ilissolved,  and  the  lead  becomes  slowly  covered  with  a  very 
tenacious  white  deposit.  Calcium  bicarbonate  acts  in  a 
similar  manner  and  therefore  would  act  protectively  in 
waters  containing  it.  The  action  of  sulphates  appears  also 
to  be  connected  with  the  dissolved  carbonic  anhydride, 
inasmuch  as  water  containing  gypsum  and  calcium  bicar- 
bonate does  not  dissolve  any  lead,  but  when  gypsum 
alone  and  in  addition  free  carbonic  anhydride  are  present 
then  lead  soon  passes  into  solution  in  unlimited  quantities. 
The  chlorides,  nitrates,  ammonia  compounds,  and  organic 
substances  present  in  river  or  well  waters  when  in  small 
quantities  exert  neither  a  protective  nor  injurious  action  on 
lead.  When,  however,  there  are  large  quantities  of  organic 
matter,  then  by  its  decomposition  the  waters  become  rich 
in  carbonic  anhydride  and  attack  lead-pipe,  provided  calcium 
bicarbonate  is  absent.     In  sewage  the  abnormal  quantity  of 


(O— DISINFECTANTS,  &c. 

Softiiim    Siilpliibeti2oate   as   an    Antiseptic   Agent    in    the 

Tmilinent    of    Wovnds.      K.    Heckel.      Compt.    lieiid. 

105,  89G. 

SODtVM  snlphibcnzoate  is  the  name  given  by  the  author  to 

the  product  obtained  by  dissolving  benzoic  acid  iu  a  cou- 

'   ccntrated  solution  of  sodium  sidphite ;  it  is  easily  soluble 

!   in  water,  and  is  quite  harmless,  even  in  large  doses,  while 

it  readily  sterilizes  very  many  forms  of  microbes.     It   has 

been  tried  as  an  antiseptic  in  several  hospitals,  and  Foutan 

reports  that  4 — 5  gi-.  dissolved  in  1  litre  of  water  acts  as  an 

excellent  antiseptic  in  washing,  or ag-ainst  ferments;  also  in 

the  healing  of  wounds.     It  is  better  than  carbolic  acid  and 

equal  to   mercury  salts   in   its  antiseptic   power,  while  its 

harmless  nature  renders  it  preferable  to  the  latter ;  compared 

with  iodoform,  it  is  cheaper,  and  has  no  smell. — C.  A.  K. 


Antiseptic  Action  of  Iodoform  and  of  Ethereal  Oils,  and 
the  Absorption  of  (iaseous  Antiseptics  bij  Gelatin.  G. 
Riedlin.     Arch.  f.  Hygiene  7,  309. 

loDOFOUM  has  hardly  any  antiseptic  action  on  yeast,  but  is 
a  powerful  antiseptic  against  cholera  germs,  its  vapour  being 
sufficient  to  prevent  their  growih.  Turpentine  stops  the 
growth  of  bacteria,  and  when  dissolved  in  gelatin  (1  :  200) 
also  that  of  toruhie.  Lavender  oil,  eucalyptus  oil,  and 
rosemary  oil  are  good  antiseptics,  the  first  espcci.ally  against 
forms  resembling  the  typhus  bacillus ;  the  emulsions  of 
these  oils  have  hardly  any  anti.septic  action.  Clove  oil  is 
also  an  antiseptic.  Iodol  has  no  action  on  cboler.i  or  on 
any  other  bacteria.  Peru  balsam  acts  powerfully  on  the 
cholera  bacillus  and  on  the  forms  allied  to  the  typhus 
bacillus.  A  5  per  cent,  solution  of  sodium  sulphoichtyolicum 
hinders  the  growth  of  torulae  but  does  not  kill  them. 
Aniline  oil  and  so  called  aniline  water  are  good  antiseptics. 
As  regards  the  absorption  of  gases  by  gelatin,  the 
author  finds  that  ammonia,  carbon  bisul])hide,  and  allyl 
mustard  oil  diffuse  into  it  most  readily ;  then  chloroform 
and  the  vapours  of  iodoform,  potassitmi  cyanide,  and 
strong  acetic  acid  iu  the  order  given  ;  the  degree  of  ab- 
sorption depending  on  the  volatility  and  on  the  molecular 
weight  of  the  substance. — C,  A.  K. 


XIX.-PAPER,  PASTEBOARD,  Etc. 

Agalith,  a  New  Weiyhtiny  Material  for  Paper  Manufac- 
ture.    Monit.  de  la  i)apeterie  franc^aise,  1887. 

Agahth  is  found  in  large  quantities  in  the  United  States 
of  America.  It  is  a  hydrated  magnesium  silicate  containing 
small  quantities  of  iron  and  alumina,  resembling  asbestos  in 
its  composition.  In  colour  it  is  white,  with  a  greenish  tinge ; 
it  has  a  sp.  gr.  of  2-2-2-5,  and  can  be  readily  ground  up. 
I'sed  for  weighting  paper,  it  produces  an  excellent  restdt, 
whilst  the  mechanical  loss  of  paper  and  of  weighting 
material  is  extremely  small. — C.  A.  K. 


XX.-FINE  CHEMICALS,  ALKALOIDS. 
ESSENCES  AND  EXTRACTS. 

$-Naphthol.     15.  Fischer.     Pharm.  Zeit.,  1887,  632. 

3-N.M'iiTiioi.  may  be  obtained  crystalline  for  medicinal  pur- 
poses by  simply  crystallising  the  commercial  product  from 
light  petroleum  or  benzene. — D.  .\.  L. 
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Strophanlhus.    H.  Helbing.     Phann.  Zeit.,  1887,  664. 

Stroi'iiantihis  fruit  from  tlio  Niger  is  long,  thin,  and  slemler, 
externally  greyish-black,  furrowed  in  the  direction  of  its 
length  with  numerous  bristly  hairs,  and  studded  with  small 
grey  excrescences.  The  seed  is  rather  small,  brown,  and  in- 
tensely bitter.  The  pappus  is  brown  and  short,  whilst  the 
feathery  tuft  is  huig  haired.  Seeds  from  Winncbah  are 
not  very  liui;;,  and  of  medium  width.  Some  strophanlhus 
seeds  of  commerce  were  found  to  consist  of  at  least  \\\o 
varieties,  which  is  an  important  point,  since  the  various 
kinds  of  strophanlhus  may  possibly  vary  considerably  in 
strength.— D.  .V.  L. 


Fiibiana  I,nbricata.     G.  Nivierc  and  E.  Liotard.     Jour. 
Pharm.  Chim.,  1887,  389. 

This  plant  is  recommended  in  liver  and  urinary  complaints. 
Fabiana  imbrieata  belongs  to  the  Solanaceoe.  The  twigs  arc 
covered  with  very  small  scaly  leaves  overlapping  one 
another  like  tiles  ;  the  blossom  is  white  and  the  stem 
tubular,  like  nightshade.  The  odour  of  the  plant  resembles 
that  of  feverfew. 

Dried  at  110"  it  loses  its  odour.  It  contains  no  alkaloid, 
the  medicinally  active  agent  appears  to  be  a  glucoside  like 
aesculin.  The  residue  left  after  extraction  with  carbon 
bisulphide,  yields  a  blue-fluorescent  alcoholic  solution  at 
85°,  which  is  turned  violet-blue  by  a  few  drops  of  sulphuric 
acid.  On  evaporating  the  alcoholic  extract  it  leaves  a 
residue  soluble  in  w  ater,  and  when  this  solution  is  heated 
with  a  little  sulphuric  acid,  it  reduces  Fehling's  solution, 
and  like  aesculin  gives  a  yellow  precipitate  with  lead  acetate. 

— D.  A.  L. 


Conesaa  Bark  and  Seeds.     K.  Blondel.     Les  nouv.  reraed. 
1887,411. 

C0NE68A  hark  has  been  known  for  over  200  years  as  a 
remedy  against  dysentery,  and  has  from  time  to  time  under- 
gone numerous  changes  of  name.  There  are  many  varieties 
of  the  tree,  and  the  active  variety  so  closely  resembles  an 
inactive  variety  as  to  be  scarcely  distinguishable  from  it ; 
this  f[.ct  is  supposed  to  account  for  the  many  names  the 
plant  has  received,  as  well  as  for  the  inactivity  frequently 
noticed  in  the  commercial  conessa  barb.  To  clear  up  this 
matter  the  author  has  made  a  careful  study  of  the  two 
varieties,  and  has  published  a  detailed  botanical  description 
of  them ;  but  the  simple  fact  that  the  seeds  from  the  inactive 
are  sweet,  whilst  those  from  the  active  tree  are  bitter,  he 
considers  sufficient  to  prevent  natives  from  collecting  bark 
from  the  wTong  tree,  and  attributes  the  inactivity  of  the 
commercial  drug  to  the  collection  of  useless  bark,  either  old 
or  too  young,  or  from  dead  wood. — D.  A.  L. 


Phenacetiii,  a  new  Antipyretic.     E.  Utescher.     Apotb. 
Zeit.  1887,  2,  436. 

PiiE.SACETiN  is  very  reliable  as  an  antipyretic,  and  quite 
free  from  injurious  secondary  effects  ;  in  doses  of  0'5  to 
0"7  gr.  it  reduces  the  temperature  2°  to  2''. 5.  (This 
Jonrnal,  1887,  676.)  Chemicallv  it  is  para-acetphenetidine, 
its  formula  being  CjII^O  -  C^Hj  -  XH .  C-,H30.  It  forms 
small  white  (slightly  pink)  crystalline  scales,  which  possess 
neither  taste  nor  smell  ;  they  are  very  difficultly  soluble  in 
cold  water,  more  readily  so  in  warm  water  or  in  glycerine, 
and  dissolve  easily  in  alcohol.  The  melting  point  is  132° '5. 
It  is  recognised  by  heating  with  alcohol  and  sulphuric  acid, 
when  the  characteristic  smell  of  ethyl  acetate  is  observed  ; 
by  healing  a  few  drops  of  the  solution  thus  formed  with 
caustic  potash  solution  and  chloroform  the  carbylaniine 
reaction  is  obtained ;  boiled  w  ith  caustic  potash  alcohol  is 
formed,  and  may  be  recognised  by  the  iodoform  test.  This 
last  reaction  serves  to  distinguish  it  from  acetanilide  (anti- 
fcbrin),  as  does  its  m.  p.  (antifebrin  melts  at  112'),  and 
also  the  fact  that  a  few  drops  of  fuming  nitric  acid  turn  it 
permanently  yellow,  while  antifebrin  first  becomes  brown, 
then  blue,  and  finally  colourless.  This  new  febrifuge  is 
manufactured  by  F.  Bayer  and  Co. — C.  A.  K. 


Pure  Guaiacol.    Zeits.  f.  angew.  Chem.  1888,  12. 

The  use  of  this  body  as  n  drug  (for  phthisis)  having  been 
proposed  by  Sahli,  tests  for  the  purity  of  commercial 
samples  are  needed.  Pure  guaiacol  (CjH^.OlI.O.CH,) 
|irepared  from  beech  tar  creosote  has  a  sp.gr.  of  1'1171 
at  1.)°,  and  boils  at  200',  according  to  Ulasiwetz  and  Gonip, 
its  alcoholic  solution  affording  an  emerald  green  colour  with 
ferric  chloride.  For  its  preparation,  crude  guaiacol  of 
B.P.=  200°  -  205'  is  shaken  repeatedly  with  ammonia 
.solution,  fractionated,  dissolved  in  a  like  volume  of  ether, 
and  mixed  with  concentrated  alcoholic  potash ;  the  pre- 
cipitate is  recrystallised  from  alcohol  and  decomposed  with 
dilute  sulphuric  acid.  The  so-called  commercial  guiacol 
contains  only  about  35  per  cent,  of  the  pure  product,  and 
needs,  therefore,  careful  pniitication  previous  to  its  use  in 
medicine.  The  following  three  tests  have  been  apphed  :  — 
(1.)  2  ce.  of  the  commercial  compound  shaken  with  4  cc.  of 
petroleum  benzine  at  20°  gave  a  clear  solution  ;  whilst  the 
pure  guiacol  separated  out  completely.  (2.)  5  cc.  of  the 
commercial  (35  per  eent.1  and  pure  substance  mixed  with 
10  cc.  of  glycerin  of  1'19  sp.  gr.  gave  similar  results  ;  a 
70  per  cent,  guaiacol  was  for  the  most  part  precipitated. 
(3.)  2  ce.  of  pure  guaiacol  adrled  to  2  cc.  of  caustic  soda 
solution  of  1  ■  3  sp.  gr.  became  heated,  but  on  cooling  to  the 
temperature  of  the  room  yielded  a  white  crystalline  mass  ; 
the  impure  compound  (even  when  containing  70  per  cent, 
of  the  pure  substance),  remained  liquid  under  like  con- 
ditions. A  combination  of  the  third  test  with  specific 
gravity  and  boiling  point  determinations  is  therefore 
recommended. — W.  G.  M. 


Tincture  of  Iodine.     C.  Daudt.     Pharm.  Zeit.  32,  694. 

The  tincture  is  best  prepared  by  dissolving  1  part  of 
iodine  in  9-2  parts  of  absolute  alcohol,  and  adding  0-8  parts 
of  water  afterwards.  lodiue  dissolves  very  quickly  in 
absolute  alcohol,  but  its  solution  in  spirits  of  wine  is  a  very 
tedious  operation. — S.  H. 


Sozoiodol.     B.  Fischer.     Pharm.  Zeit.  32,  700. 

H.  Trojimsdorf,  of  Erfurt,  Germany,  lately  brought  out 
under  this  name  a  preparation,  which  is  intended  to  replace 
iodoform,  its  principal  advantage  being  a  complete  absence 
of  smell.  Sozoiodol  has  the  formula— (  S03H)C5H3(OH) .  I, 
and  forms  a  white,  glittering  powder  of  slightly  acid  taste, 
slightly  soluble  in  cold  water,  more  easily  in  hot  water. 
On  heating  it  is  decomposed,  giving  off  violet  vapours.  As 
a  test  for  purity  0  •  5  grms.  of  sozoiodol  are  shaken  with 
10  cc.  of  water  and  filtered.  Silver  nitrate  added  to  the 
filtrate,  produces  a  white  precipitate  of  sozoiodol-silver, 
which  must  be  completely  soluble  in  dilute  nitric  acid.  A 
white  or  yellow  residue  shows  the  presence  of  chlorides  or 
iodides  respectively. — S.  H. . 


A  New  Alkaloid  in  Solanum  Grandijlora.     D.  Freire. 
Compt.  Rend.    105,  1074. 

The  fruit  of  solanum  grandiflora,  var.  pulverulentum  (fruit 
de  lonp),  which  grows  in  Brazil,  has  the  shape  of  a  large 
pear.  It  is  green,  smells  very  badly,  and  has  a  bitter  and 
unpleasant  taste.  The  powdered"  fruit  was  mixed  with 
slaked  lime  and  with  some  water,  and  then  allowed  to 
stand  for  four  hours.  It  was  then  dried  on  the  water- 
bath,  extracted  with  absolute  alcohol  and  the  solution 
evaporated  to  half  its  volume.  A  resinous  substance  is 
precipitated,  which  is  filtered,  the  filtrate  concentrated  to 
a  small  volume  and  allowed  to  cool.  A  solid  residue  is 
obtained,  which  is  treated  with  water  and  a  few  drops  of 
hydrochloric  acid,  filtered  and  precipitated  with  ammonia. 
The  precipitate  is  washed,  dried  in  a  ^acnum  over  sulphuric 
acid,  when  it  forms  a  white  powder,  which  is  very  bitter, 
insoluble  in  water,  easily  soluble  in  alcohol  and  dilute 
acids ;  heated  with  potassium  hydrate  it  gives  off  ammonia 
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copiously  and  the  substance  exhibits  the  usual  reaction 
of  alkaloids.  With  n  drop  '(f  conroiitrated  tiulphuric  acid 
and  a  little  nianjianose  peroxide  it  jrives  a  yellow  colour, 
which  i|uickly  turns  into  pecu  and  ultimately  into  violet. 
With  concent  nittnl  nitric  acid,  it  ;;ivcs  a  yellow  colour, 
rapidly  chaufriui;  into  purple.  The  author  proposes  to 
uame  the  new  alkaloid  "  Graudifloriu." — S.  JI. 


Cocaine.     By.  A.  Kinhorn.     Ber.  2],  •!"— ^I- 

The  homologues  of  cocaine  can  he  prepared  by  passin;; 
hydrochloric  acid  into  a  solution  of  l)enznylcc;,'onine  in 
the  corresponding  alcohol ;  these  ethereal  salts  have  already 
been  described  by  Merck. 

Succinic  acid  is  formed  when  anhydroecffonine  orecgonine 
is  oxidised  with  potassium  permaupinaie.  10  grms.  ecgonine 
hydrochloride  yield  about  2  •  2  grms.  succinic  acid.  Ecfionine 
hVdrocldoride  yields  succinic  acid  on  oxidation  with  boiling 
nitric  acid,  from  2  grnis.  of  the  salt  about  1  grni.  succinic 
acid  is  obtained. 

The  formation  of  succinic  acid  shows  that  the  side  chain 
ill  the  cocaine  derivative  must  be  either  in  the  a  or  3 
position,  and  the  group  C.CH».CH^.C  contained  in  the 
succinic  acid  origiuates  from  the  reduced  pvridinc  ring. 

— F.  S.  K. 


Oh  Colchicine.     S.  Zeisel.     Monatsh.  Chem.  9,  1 — 30. 

The  author  has  previously  shown  that  colchicine  C.v;H„.XOg 
is  a  methyl  ether  of  an  acid — colcliiccine  Co,H|v,NOb — into 
which  it  is  converted  by  boiling  with  aiiueous  XaOH.  By 
the  action  of  ammonia  colchicine  is  converted  into  the  amide 
of  colchiceine  CjiHjiX^Oi.  If  colchiciiine  is  heated  with 
cone.  HCl  on  the  water  bath,  acetic  acid  is  eliminated,  and 
a  compound,  C,,H„,X»0.,  (trimethylcolchic  acid),  is  formed. 
By  longer  heating  with  HCl  demethylation  takes  place,  and 
the  compounds  C,,H|^>.'()i  and  C,5H,5>rOj  (dimethylcolchic 
acid  and  colchic  acid)  are  formed.  Hence  these  compounds 
bear  to  each  other  the  following  relation  : 

C,eH,.;XOi=C,5H5(OH)3(NH„)CO.H,  colchic  acid. 

C,8Hi,X05=C,5H,(OH)(OCH3);(XH„)CO;H,  dimethyl- 
colchic acid. 

C,9Ho,N05  =  C,5H,(OCH3)3(NHj)CO»H,  trimethylcolchic 
acid. 

C;,H»3N06= C,5H9(OCH3)3(NH . CO. CHOCO^H,  colchi- 
ceine (aeetyltrimcthyleolchic  acid). 

C.,Hj,N20i= C^HsCOCHj^aCXH .  CO .  CH3)CO.  NH.,, 
amide  of  colchicc'ine. 

CaHaX05  =  C,5lL,(.OCH3)3(Xn. C( ) . Cn,,)C0.,CH3,   col- 
chicine. 

Colchic  acid,  CigHi^NO;  is  prepared  by  completely  de- 
methylating  colchiceine  by  heating  it  with  four  parts  of 
cone.  HCl  at  140'.  Its  hydrochloride  is  very  soluble  in 
water.  Chlorine  water  priHluccs  no  coloration ;  platinic 
chloride,  mercuric  chloride,  mercuric  potassium  iodide, 
cadmium  icnlide,  picric  acid,  phosphomolybdie  an  1  phospho- 
tungstic  acids  produce  yellow  precipitates  ;  auric  chloride 
gives  a  brown  precipitate.  Fe.^Clj  produces  a  deep  brownish- 
red  coloration,  which  is  not  taken  up  by  chloroform.  On 
adding  a  trace  of  a  nitrate  to  the  solution  in  cone.  HjSOj  a 
dull  red  colour  is  produced,  which  changes  lo  a  splendid 
red  colour  on  adding  excess  of  ammonia. 

Vimelhi/lrntchic  acid  C|,n,,jN()5  + -lUI/)  form>  micro- 
hcopi:  yellow  prisms,  of  melting-point  141° — 142°.  Its 
hydrochloride  CigHuNOj,  HCl  +  HjC)  forms  sparingly  soluble 
while  micro.scopic  needles.  Its  solution  gives  the  following 
precipitates  :  —  Mercuric  chloride  and  cadmium  iodide, 
whitish,  soluble  in  HCl ;  mercuric  potassium  iodide,  yel- 
lowish, darkened  by  HCl  ;  auric  chloride,  brown  ;  picric 
acid,  yellow  j  platinum  chloride  and  tannic  acid,  none.  It 
dissolves  in  cone.  H^SU,  with  an  orange  colour,  and  on  the 
addition  of  a  trace  of  a  nitrate  gives  the  same  colour  reaction 
85  colchiceine. 


Trimethylcolchic  acid,  C„H5,N05  + 2  IT.O,  forms  micro- 
scopic prisms,  melting  at  l.^B'.  Its  hydrochloride  forms 
glistening  yellowisb-white  plates,  moderately  soluble  in  cold 
water  with  a  yellow  colour.  Its  reactions  closely  resemble 
those  of  colchiceine  Chlorine,  bromine,  aiiil  iodine  water 
give  white  to  brown  precipitates ;  cadmium  iodide,  a  yellowish 
white  precipitate  which  <li-.solves  on  warming  ;  picric  acid, 
a  yellow  crystalline  precipitate ;  auric  chloride,  a  brown 
precipitate.  Fc^CIf,  produces  a  garnet  reil  solution  with  green 
dichroism  ;  on  turther  addition  of  K.jC'If.  it  becomes  green  and 
then  gives  with  chloroform  the  same  reaelion  as  colchiceine. 
The  platinoehloridc  (C,,jlL,Nt)-,  }IV\).  PtClj  +  2  ILO  forms 
small  yellow  needles. 

Amide  of  colchiceine  (acetyltrimelhylcolcliic  amide) 
C;,H.,,N.,05,  forms  crystals  nearly  insoluble  in  cold  water, 
but  readily  in  dilute  HCl.  The  latter  solution  gives  yellow 
precipitates  with  mercuric  chloride,  cadmium  iodide,  pota.s- 
sium  mercuric  iodide,  plm-pliomolybdic  acid,  phosphotungstic 
acid,  picric  acid,  and  tannic  acid.  AVith  potassium  nitrite 
a  splendid  violet  coloration  is  produced.  The  acpieous 
jdcoholic  solution  of  the  amide  gives  with  ferric  chloride  a 
deep  brown  coloration  with  a  rose-red  dichroism. 

—A.  G.  G. 


Conduraiigo  aud  (iiiai/aijiiil  and  Mexico.     Chcra. 
Zeit.ll,  IGUl  — 1602  ;  12,  26—27. 

A  STECiMEN  of  condurango  from  Guayaquil  eonsisteil  of 
chips  of  twigs,  with  the  bark  adhering  and  measuring 
0*4 — 1-3  cm.  From  a  microscopical  examination  they 
appeared  to  belong  to  two  different  plants,  although  of  the 
same  family.  All  the  pieces  had  a  coating  of  soft  yellow 
cork  which  was  not  quite  uniform.  At  parts  where  the 
cork  was  divided  the  colour  was  almost  black.  In  Fig.  1 
(n)  is  cork,  (4)  a  green  line,  inside  of  which  come  bast 

Fig.  1 


cells  (C).  The  bark  measures  about  3  of  the  whole  dia- 
meter. The  woo<ly  part  (rf)  is  light  yellow  and  very  porous. 
Between  this  and  the  pith  is  a  radially  striped  part  (e). 
The  pith  has  disappeared  to  a  great  extent. 

Fig.  2. 


The  cork  (Fig.  2)  is  formed  from  the  under  epidermis, 
and  some  of  the  thickened  cells  of  the  latter  may  be  seen. 
The  Kcuador  condurango  shows  these  also.  The  cork  cells 
are  large  and  longer  than  broad  (i),  and  swell  up  rapidly 
when  moistened  with  water;  in  the  ICcuador  condurango 
these  are  flatter.  Inside  the  cork  cells  is  a  tissue  consisting 
of  thickened  collcnchymatous  cells  full  of  chlorophyll,  a 
constituent  apparently  absent  from  the  gonolobus  condu- 
rango.    Calcium  oxalate  crystals  of  large  size  are  present  in 
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this  part  of  the  structure.    The  remainder  of  the  tissue 
eousisis   of    rouiukd    culls    (Fig.    3)    eontsiiniiig    starch. 


Strongly  thickened  bast  fibres  .ippear  at  regular  intervals  ; 
they  are  however  much  thinner  than  those  of  the  Kcuador 
couduranpo.  The  structure  of  the  wood  is  very  charac- 
teristic ;  that  part  nearest  the  pith  is  radially  striped,  tliis 
being   visible  to   the   naked  eye.     The   vessels  are  pitted, 

Fig.  If 


Tig^.  5 


excepting  those  nearest  the  pith,  which  are  spiral  (Fig.  5  a), 
(6)  secondary  wood,  (c)  vessel  of  the  secondary  wood. 
The  medullary  rays  of  the  secondary  wood  (Fig.  4.  a) 
distinguish  it  from  the  primary  wood,  which  contains  none. 
'I'he  structure  of  the  Ecuador  conduningo  does  not  possess 


the   peculiarities  of  the  primary  wood  of  the  Guayaquil 

drug,  and  the  medullary  rays  are  in  much   greater  number. 
Mexican  condurango  ditYers  from   the  S.  American   in  that 

Tiff     6 


there  is  a  strong  collenchyma  next  the  bark  (Fig.  6.  n), 
whilst  nearer  the  pith  again  is  a  layer  of  thickened  bast 
fibres,  containing  verv  large  crvstals  of  calcium  oxalate  (c). 

—J.  W.  ].. 


Juniniheba.     Chem.  Zeit.  12,  87. 

Two  ]ilants  of  this  name,  Suliiiium  paniculalum  L.  and 
Solanuiii  manimosuin  L.,  are  found  in  South  -Vnierica.  The 
former  is  a  valuable  purgative,  the  latter  is  poisonous. 
Solanum  paniculalum  L.  (Kostcletzki  Med.  Pharm.  Flora 
3,  938)  is  a  bush  l-j  to  2  metres  high,  the  branches  being 
covered  with  a  white  down.  The  lea\es  are  serrate  cordate, 
with  smooth  upper  and  hairy  under  surface  ;  the  stems  are 
thorny.  A  specimen  of  the  iilant  imported  as  a  drug, 
eonsisted  of  roots,  leaves,  and  pieces  of  branches,  all 
broken  small.  A  transverse  section  of  a  piece  of  branch 
is  represented  in  Fig.  1.     The  cuticle  of  the  bark  consists 


of  C  to  8  layers  of  rather  large  cork  cells,  next  to  which 
several  rows  of  coUenchymatical  thickened  cells  are  seen. 
Some  of  the  bast  cells  contain  calcium  oxalate  crvstals. 
The  roots',  berries,  and  scids  will  lie  shortlv  described. 

— f.  W.  L. 


Withaiiia  coaynlans  {syn.  Pimeeria  coai/ulaiis').     Clicm, 
Zeit.  12,  54. 

The  ferment  contained  in  the  seeds  of  this  plant,  which  is 
used  in  India  for  cheese-making,  is  extracted  as  follows  : — 
The  seeds  are  treated  with  a  5  per  cent,  sodium  chloride 
solution,  2  per  cent,  hydrochloric  acid,  3  per  cent,  sodium 
carbonate,  or  with  water.  The  sodium  chloride  extract 
proved  the  most  active  with  milk  at  38°,  and  its  action  is 
destroyed  by  boiling.  It  is  soluble  in  glycerol,  and  is 
precipitated  by  alcohol,  but  it  loses  nothing  of  its  ferraen- 
tive  property  by  this  treatment.  The  great  drawback  to 
its  general  use  is  that  it  colours  the  whey  brown.  The 
concentrated  solution  appears  to  give  the  best  results. 
The  berry  is  1 — I'ocni.  in  diameter,  is  dark  red  or  dark 
brown  coloured,  and  contains  a  large  number  of  flat 
yellowish  seeds  measuring  2  mm.  by  1 -j  mm.,  and  which 
are  finely  pitted. 
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Fi(f.  I  represents  the  section  through  the  seed,  showing 
the  thin  .'^hcll,  the  eudospcnn,  and  the  embrvo. 


Fig,  I 


Fijr.  2  is  a  transverse  section  of  the  shell  of  the  seed 
(  X  75),  (I)  the  testa,  (2)  a  layer  of  very  flat  cells,  (3)  the 
te<nneii. 


fi9  2 


Figs.  3  and  4  represent  transverse  sections  through  the 
cells  of  the  epidermis,  the  former  showing  the  structure 
of  the  inner  side,  the  latter  that  of  the  top  side.  Phloro- 
glucol   in   hydrochloric   acid  colours  the   seed  husk  red, 


excepting  the  inner  thickened  coat  of  the  cells  of  the 
epidermis.  With  a  solution  of  iodine  in  zinc  chloride  the 
seed  husk  is  coloured  yellow,  excepting  the  inner  thickened 
coat,  which  becomes  blue.  The  endosperm  (Figs.  2,  4) 
and  the  embryo  contain  oil  and  alcurone. — J.  W.  L. 


A  new   Source  of  Germanium.      By  G.   Kriiss.      Ber.  21, 
131—133. 

Oxide  of  germanium  is  contained  in  the  mixture  of  acids 
which  is  obtained  by  fusing  cuxenite  with  hydrogen 
potassium  sulphate.  The  residue  is  first  boiled  repeatedly 
with  hydrochloric  acid  until  free  from  iron,  washed,  anil 
digesteil  at  lOo'  in  closed  \essels  for  eight  days  with  several 
Utres  of  freshly-prepared  ammonium  sulphide.  The  extract, 
together  with  the  wash  water,  is  evaporated  down  and 
treated  according  to  Winkler's  method  for  the  prejiaratioii 
of  germanium  ;  the  white  precipitate  of  germanic  sulphide 
obtaineil  on  passing  sulphuretted  hydrogen  into  the  sulphuric 
acid  solution,  contains    a    considerable    quantity   of   free 


sulphur,  which  is   got  rid  of  by  heating  in  a  current  of 
carbonic  acid. 

A  suuill  portion  of  this  product  was  reduced  to  germanous 
sulphide  by  heating  gently  in  a  current  of  hydrogen ; 
another  portion  was  reduced  to  metal  by  heating  more 
strongly. 

Finely  divided  germanium  is  somewhat  volatile ;  on 
heating  it  is  converted  into  a  white  oxide,  which  is  soluble 
in  water  and  melts  under  borax  to  a  grey-white  rcgulus. 
A  few  drops  of  germanium  chloride  were  prepared  by 
carefully  heating  a  snuiU  quantity  of  the  metal  with  eight 
times  its  weight  of  dry  mercuric  chloride. 

Euxenite  contains  about  ^  per  cent,  of  germanium. 

— F.  S.  K. 


TTterapeutic  Substitutes  for  Clirysarobin,     C.  Liebermann. 
Ber.  21,  447. 

See  p.  205. 


XXI.-PHOTOGMPHIC  MATERIALS  AND 
PROCESSES. 

A  Sensitive  Orthochromalic  Collodion   Emulsion  Process. 
Phot.  Rundschau. 

F.  Malmann  and  Ch.  Scolik  have  recently  made  experi- 
ments with  a  view  to  preparing  a  colour-sensitive  collodion 
emulsion.  They  found  that  the  greatest  sensibility  is  shown 
by  an  emulsion  prepared  with  an  excess  of  bromide  and 
coloured  by  eosin-silver,  or  prepared  by  precipitation  with 
ammoniacal  silver  oxide.  The  exposure  can  take  place 
with  or  without  a  yellow  glass  plate. — S.  H. 


Reactions  of   the    Photochloride   of   Sik-er.     Carey   Lea. 
Phot.  Mittheil.  24,  220. 

If  photo  chloride  of  silver  be  exposed  to  light  its  original  pink 
colour  is  changed  to  purple  and  purple-black.  It  seems  as  if 
in  the  silver  chloride,  blackened  by  the  light,  the  subchloride 
is  combined  with  the  normal  chloride  according  to  the 
manner  of  lakes,  and  not  in  equivalent  proportions.  By  a 
continued  action  of  the  light  the  decomposition  should  be 
greater  than  is  actually  the  case. — S.  H. 


Sepia-Brown  Platinum  Prints.     Phot.  Rundschau.  1,  224. 

Three  hundred  grms.  of  potassium  oxalate  are  dissolved  in 
1 ,000  grms.  of  water.  Ten  grms.  of  oxalic  acid  and  100 
grms.  of  a  concentrated  cupric  chloride  solution  are  added 
to  the  potassium  oxalate  solution.  The  whole  is  warmed 
to  80°  C,  and  the  exposed  platinum  paper  is  drawn  through 
it.  Tlie  temperature  has  great  influence  on  the  shivde  of 
the  print.  The  latter  is  then  treated  with  very  dilute 
hydrochloric  acid  and,  after  washing  with  water,  it  is  steeped 
in  a  5  per  cent,  ferrous  sulphate  solution.  Finally  it  is 
again  well  washed. — S.  H. 


Identity  of  the  Substances  producing  the  Latent  Image  in 
Photography  with  the  "  Photo-salt."  Carey  Lea.  Phot. 
Rundschau.  18«7, 1,  244. 

.Sodium  hypophosphitc,  in  the  entire  absence  of  light, 
produces  exactly  the  same  effect  as  light  on  the  haloid 
silver  salts,  the  latent  image  produced  behaving  in  the  same 
way  towards  photo-chemical  reagents  as  the  latent  images 
produced  by  light.  With  silver  chloride  a  positive  image  is 
formed,  and  with  the  bromide  a  positive  or  a  negative  image 
may  be  obtained.  The  latent  images  thus  got  are  destroyed 
t)y  potassium  iodide,  while  with  potassium  bromide  or 
chloride  the  development  of  the  image  is  only  slowed. 

— C.  A.  K. 
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Developer  for  Instantaneous  Photographs.   Photog.  Archiv. 

1887,  28,  •')8-<- 
Ttii;  following  mixture  is  recoiiiiiiended  as  a  convenient 
iluvi'lopi'i-  for  instantaneous  photiifiraplis  :  a  solution  is 
raailc  of  240  i;inis.  potassium  carlmnate,  1 80  prms.  potassium 
o.\i>late  in  9U0  cc.  water,  to  wliiili  is  aililed  three  drops  of 
sulphuric  acid ;  another  .solution  is  made  of  120  firms,  of 
fen'ous  sulphate  in  800  ec.  water.  I'or  use,  four  parts  of 
the  former  are  added  to  <»ne  part  (►f  the  latter.  'I'o  hasten  or 
complete  the  dewlopiuff  proi'ess  two  drops  arc  added  of  a 
solution  of  6  frrms.  ammouium  bromide,  6  firms,  ammonia, 
and  1  grm.  sodium  thiosulphate  in  water. — V.  }(.  V. 


A  cheapCopying  Process  in  Photograph;/.    M\  W.  Lagrange. 

Phot.  Wochenbl.  1887,  13",  418! 
In  order  to  reduce  the  amount  of  silver  salts  iu  copying 
negatives,  the  author  suggests  the  following  process  :  a 
blue  print  of  the  negative  is  obtained  in  the  nrdiuarj' 
manner  by  ammonium  ferric  oxalate  and  potassium  ferri- 
cyanide,  which  is  subsequently  washed  with  water  acidulated 
with  hydrochloric  acid  and  floated  on  a  dilute  solution  of 
silver  nitrate.  The  picture  disappears  as  silver  ferricyanide 
and  basic  ferric  nitrate  are  formed ;  it  is  then  reproduced 
by  ferrous  oxalate  as  a  fjelatin  negative.  It  is  advisable  to 
expose  the  picture,  before  developing,  for  a  short  time  to 
sunlight,  in  order  to  obtain  a  black  tone. — V.  II.  V. 


Ammoniacal  Solution  of  (Cuprous  Chloride  as  a  Developer. 

Phot.  Wochenbl.  1887, 13,  417. 
Ax  ammoniacal  solution  of  cuprous  chloride,  prepared  in 
the  ordinary  way,  may  be  tised  as  a  developer,  provided  that 
air  is  as  far  as  possible  excluded.  The  chemical  change  is 
as  follows:  2  AgI3r+CuXl.,=  Ago  +  CuCL  +  C'uBrj;  but  in 
the  presence  of  air  the  developing  solution  is  (juickly 
oxidised  and  the  cujiric  salt,s  formed  destroy  the  negative. 

—V.  H.  V. 

Uranium  Nitrate  for  Printing  Photoi/raphs.  By  C.  T.  Roche. 

Phot.  Wochenbl.  1888,  14,  5.  " 
Photographic  paper  is  floated  on  a  solution  of  uranium 
nitrate,  and  then  dried  in  the  dark.  Copies  arc  taken  in 
sunlight,  the  time  of  exposure  varying  according  to  circum- 
stances. The  paper  is  washed  with  a  dilute  solution  of 
potassium  ferricyanide, which  produces  a  brown-toned  picture. 
The  above  solution  can  also  be  used  for  toning  silver- 
bromide  pictures,  as  recommended  by  Vogel.  —V.  H.  V. 


PATENT. 
Improvements  relating  to  Means  for  Fixing  and  Clearing 
Photographic  Pictures  or  Images.  H.  B.  Berkele}', 
London.  Eng.  Pat.  17,693,  December  23,  1887.  6d. 
After  the  image  has  been  developed  the  positive  or 
negative  is  placed  without  being  washed  iu  a  clearing  and 
fixing  solution  containing  a  sulphite,  bisulphite,  and  thio- 
sulphate ;  by  the  employment  of  this  solution  it  is  claimed 
that  discolouration  is  prevented. — O.  H. 


XXII.-EXPLOSIVES,  MATCHES,  Etc. 

PATENT. 
Improrcments  in  the  Method  of  and  Apparatus  for  Manu- 
facturing Lucifer  Matches.  J.  Eraser,  London.  Eng. 
Pat.  3554,  March  8,  1887.  8(/. 
Bv  methods  already  known  the  si)lints  are  cut  and  arranged 
parallel  to  each  other,  but  at  small  intervals  upon  a  travel- 
ling band.  The  improvements  consist  in  makini;  this  band 
of  such  a  width  that  one  or  both  ends  of  the  spliuts  project 
beyoud  it,  and  then  windiug  it  (still  carrying  the  splints) 
upon  a  spool,  so  that  the  middle  or  body  of  each  splint  is 
firmly  held  between  two  adjacent  convolutions  of  the  band. 
The  projecting  ends  can  then  be  dipped  in  the  composition 
reipiisitc   to   complete    the   manufacture    of    the    matches. 

—A.  R.  D. 


XXIII.-ANALYTICAL  CHEMISTEY. 

.1  Neio  Dialyser.  E.  Bauer.  Zetschr.  f.  angew.  Chcui. 
1888,  11. 
TiiK  fluid  to  be  dialysed  is  introduced  into  a  flask  of  suitable 
form,  over  the  bottom  of  which  the  membrane  is  stretched. 
The  flask  rests  b}  a  projecting  rim  on  the  lower  vessel,  and 
between  the  two  is  placed  an  india-rubber  ring.  The  lower 
vessel  is  provided  with  an  overflow  tube,  which  serves  to 
keep  the  level  of  the  liijuid  constant,  and  allows  the  dialysed 
solution  to  be  recovered  without  loss.  The  upper  flask  is 
closed  with  a  cork  carrying  a  thermometer  in  one  perfora- 
tion, and  iu  the  other  a  glass  tube,  through  which  the  li(iuid 
is  introduced  under  the  control  of  a  Marriotte's  flask. 

— W.  G.  M. 

Laboratory    Apparatus.     A.    Beutell.      Chem.    Zeit.   12, 
24,  53,  8C. 

Waterbuth   Regulator. — The   supply  water  is  contamed 
in  a  large  flask.     Through  the  stopper  a  syphuu  passes  and 


is  connected  with  e  (Fig.  1).    The  tube  B  is  also  connected 
with  the  supply  flask  by  means  of  a  tube  which  only  passes 
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to  the  under  side  of  the  stopper.  A  number  of  \iuter  baths 
uiav  l>e  connected  witli  this  regulator  at  c'.  As  the  water 
first  flows  out  of  the  supply  tlns'K,  air  passes  throiijjh  D 
(which  is  open  to  the  atmosphore)  ami  B,  to  rophuo  the 
water.  So  soon  as  the  surface  of  the  hitter  readies  the 
under  end  of  15,  the  ooiumunication  with  tlie  air  is  cut  off, 
and  the  sy]>hon  stops  supplying  water.  .V  eonveiiiint  width 
for  B  is  1  '3  cm. 

Kckul^'s  waterbath  may  be  readily  converted  into  a 
regulator  such  as  thi'  above.  The  letters  in  Fig.  2  refer  to 
the  tut>es  having  the  sanic  functions  as  in  Fig.  l,aliove 
described. 


I'iO  3. 


Valve  for  Wash-hollle. — Fig.  ."?  represents  the  bottom 
end  of  the  long  tube,  which  is  partly  closed  at  the  montli 
and  has  a  constriction  a  little  above  this.  A  small  glass 
bulb  is  inserted  beforehand,  which  prevents  the  water  from 
falling  back  into  the  flask  after  use  whilst  the  constriction 
at  the  upper  part  prevents  the  glass  bulb  from  rising 
too  far. 


Valre  for  ]Vash-botfh'  ccnttttitiijig  Ammoniitm  Suljthide, 
ifc. — A  third  tube  is  inserted  through  the  stopper,  lient 
downwiirds,  and  a  small  piece  of  india-rubber  tube  attached 
which  may  be  closed  bj-  the  hacd  when  in  use.  By 
releasing  it  the  vapours  issue  through  this  instead  of  into 
the  nioiitli  of  the  operator. 


Valre  to  Exclude  Air. — lu  Fig.  4  the  tube  between  the 
two  bulbs  is  very  narrow  and  contains  a  drop  of  mercurv. 

AlmurjilioH  Apparatus  for  Overflow  llurtilts. — In  order 
to  exclude  carbonic  acid  from  barium  hydrate  solution  the 
apparatus  described  in  iig.  .I  is  useful.  A  contains  soda- 
hme.  In  B  is  a  drop  of  mercury  just  sufficient  to  close  the 
end  of  A.  In  F  there  is  always  the  •same  quaulitv  of  the 
solution  which  elfectually  excludes  the  atmosphere.' 

—J.  \\.  L. 


Improvement  in  the  Construction  of  the  Sitrometer. 
G.  Lunge.     Ikr.  21,  376. 

The   three-way   tjip   which   connects  the  funnel   with   the 
measuring  tube  is   replaced  by  a  tap  of  Greiner  and  Fried- 
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rich's  cou-itructioii.     Its  application  and  object 
from  the  accompaiiyin?  illustrations.— S.  H. 


The  Value  »f  the  ifinroieope  in  deteclinj  Slarch  in  Choco- 
late.    V.  Zipperer.     Chem.  Zeit.  12,  26. 

Is  carefnlly  proparol  chocolates,  containing  respectively 
1  pt,  3  pts.,  and  5  pts.  potato  starch  in  5,000  pts.  chocolate, 
even  the  former  was  readily  recognised  under  the  micro- 
scope ;  the  reagent  nsed  was  iodine  solution.  The  author 
suggests  that  in  deciding  the  ipiestion  of  adulteration  of 
chixolates  with  starch,  the  latter  should  be  estimated 
cheuiically,  the  niicrosco|)e  being  too  delicate. — J.  \V.  L. 


evirlent 


A  LahoTatory  Apparatus  for  Fraclionai  Distillnlion. 
(i.  K.  Claudon  and  K.  C.  .Morin.  Bull.  Soc.  Chim.  48, 
H04. 

The  following  form  of  apparatus,  made  from  refined  copper, 
is  proposed  for  the  disiillation  of  large  quantities  of  liquids 
in  a  short  time.  It  consists  of  (Fig.  1 )  an  oven  A,  a  boiler  B, 
a  column  C,  an  apparatus  D  for  separating  foam,  a  cooler  K, 
liesides  subsiiUary  apparatus,  such  as  a  manometer  K,  and 
test-vessel  V.     The  ovetj  A  has  two  series  of  ring  burners. 


rUih  ol  which  can  Ik-  regulated  at  will ;  the  boiler  is  provided 
with  a  cock  >l,  a  gauge  L,  a  charging  pipe  N,  and  a  cork 
for  the  manometer  K  ;  the  boiler  is  slightly  inclined  towards 
the  cock.  The  column  C  consists  of  an  external  sheath 
consisting  of  ten  plates  as  siiowu  at  II  ;  in  the  axis  is  a 
tube,  the  water  tiowing  through  which  may  be  regulated  ; 
at  the  upper  end  of  the  column  is  a  thermometer. 

The  signal  manometer  K  (Fig.  2)  consists  of  a  pin  ending 
in  a  piece  of  platinum  wire  p:i5sing  through  the  copper 
piece  b  ;  this  is  fastened  by  means  of  d.  c  is  contact  with 
b,  whileyis  insulated  from  b,  and  is  coutact,  by  means  of  ^, 
with  the  platinum  wire  dipping  into  the  mercurj".  When 
the  gas  flame  and  flow  of  water  are  properly  regulated,  c  is 
so  placed  that  the  end  of  the  point  of  the  platinum  wire  is  a 
few  millimetres  above  the  level  of  the  mercurv,  so  that  an 


increase  of  temperature  and  of  vapour  prrssure  eau  at  once 
be  signalled.  The  test-vessel  F  (Fig.  3;  serves  to  deter- 
mine the  specific  gravity  of  the  distillate  and  to  charge  the 
receivers,  the  apparatus  (Fig.  4)  serving  to  signal  when  the 
receiver  is  full,  consists  of  a  glass  tube  a  opened  at  the 
lower  end  and  at  the  side.  In  a  is  a  small  float  c.  A  plate 
of  wood  or  ebonite,  fastened  by  two  bolts,  bears  a  copper 
rod  /;  on  to  which  a  second  piece  g  is  fastened  by  means  of 
the  screw  A.  If  the  receiving  flask  is  full  the  float  comes 
in  contact  with  the  small  platinum  plates  /  and  m,  whereby 
the  circuit  is  closed  and  the  electric  bell  rung. 

It  is  necessary,  for  the  apparatus  to  work  well,  that  the 
distillation  should  be  commenced  slowly,  and  the  gas 
flame  gradually  raised.  A  mixtnre  of  alcohol  and  water 
can  be  distilled  at  the  rate  of  4 — 5  litres  per  hour,  while  a 
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mixture  of  Inityl  aud  amyl  alcohols  can  beilistilled  at.  double 
the  rate.  The  appuratus  also  serves  for  the  distillation 
of  crude  petroleum,  benzene,  and  aniline.  Tts  efficacy  is 
equal  to  that  of  Lc  Bel  Hciininger  column  with  15  bulbs  ; 
it  is  constructed  by  Wiesnegg,  of  Paris. — V.  H.  V. 


PATENT. 


Improvements  in  Apparatus  for  use  in  estimathii/,  measuring 
and  comparintj  Colour^  Texture,  and  Appearance  of 
Liquid  or  Solid  Bodies,  Materials,  or  Fabrics,  viewed  by 
transmitted  or  rijlvcted  Liyht.  J.  W.  Loviboud,  Salisbury. 
Kng.  I'at.  3859,  March  14,  18S7.     Srf. 

The  apparatus  described  is  an  improvement  on  Eng.  Pat. 
12,867  of  1886  (this  Journal  1887,  522).  Instead  of,  or  in 
addition  to,  the  coloured  glasses  described  in  that  specifica- 
tion, the  patentee  employs  a  glass  vessel  having  its  front  and 
rear  walls,  which  are  of  clear  glass,  inclined  towards  each 
other  so  as  to  fonn  a  vessel  of  rectangular  cross  section  and  of 
wedge-like  form,  the  height  of  the  vessel  being  about 
12  inches,  the  width  at  the  top  \\  inches,  tapering  down  to 
i  inch  at  the  lower  end.  The  lateral  walls  of  this  vessel  arc 
made  of  wood  on  which  is  marked  a  scale  denoting  the 
distance  apart  of  the  front  and  rear  walls.  By  means  of  a 
ra<k  and  pinion  the  vessel  can  be  raised  and  lowered  ojiposite 
the  end  of  one  of  the  tuK-s,  the  vessel  containing  either  a 
standard  colour  or  the  solution  to  be  tested.  For  testing  or 
comparing  the  colours  of  opaque  objects,  a  small  stage  is 
fitted  opposite  the  ends  of  the  two  lubes,  so  that  the  objects 
under  examination  can  be  illuminated  bj'  reflected  light, 
otherw  ise,  the  method  of  testing  is  similar  to  that  for  trans- 
parent objects. — O.  H. 


Applications  of  Nitro-compounds  in  Analytical   Chemistry. 

H.  Borntrager.  Rep.  Anal.  Chen>.  7,  "-JI — 742. 
Thk  most  important  of  these  compounds  is  nitrosulphonio 
acid,  which  occurs  as  a  by-product  in  the  manufacture  of 
sulphuric  acid.  It  can  be  used  for  the  following  pur- 
poses : — I.  The  precipitate  of  manganese  dioxide,  which  is 
formeil  in  flasks  and  burettes  by  the  reiluction  of  potassium 
permaugimale  solution,  can  be  immediately  dissolved  out  by  a 


mixture  of  equal  parts  of  nilrosulphonic  acid  and  cone.  HCI. 

II.  The  same  mixture  (even  in  the  cold)  rapidly  dissolves 
gold,  whereas  ]ilatinum  is  not  attacked  by  it.  An  alloy  of 
the  two  metals  can  therefore  be  analysed  by  treating  it  in 
the  cold  with  a  mixture  containing  e(iual  ]>arts  of  nilro- 
sulphonic acid  and  HCI.  After  neutralising  with  caustic 
soda  the  gold  is  precipitated  by  ferrous  sulphate;  the  pp.  is 
boili'd  with  strong  hydrm-hloric  acid,  and  weigheil  as  metal. 
If  the  iindissoheil  platiruim  contains  any  iridium,  it  should 
be  boiled  with  aqua  regia,  which  diss(dves  the  platinum  and 
traces  of  the  iridium.  The  solulicm  is  precipitated  with  H.,S, 
the  sulphides  are  filtered  olf,  heated  to  redness,  and  again 
treated  with  hot  a(iua  regia  ;  tlic  platinum  dissolves  out, 
whereas  the  iridium  sulphide  is  not  attacked.  The  platinum 
is  converted  into  the  double  chloride,  heated  to  redness,  and 
weighed  as  |>latinuni :  the  iridium  is  weighed  partly  in  the 
metallic  form,  partly  as  sulphide.  III.  Kitrocompounds 
furnish  the  best  means  of  liberating  iodine  from  its  com- 
pounds. This  proi)erty  can  be  utilised  on  the  large  scale 
for  the  extraction  of  gold  from  auriferous  sands. — D.  E.  J. 


Semarks  on  the  Analysis  of  Clays.     Meineke.     Uep.  Anal. 
Chem.  7,  "57 — 758. 

Ix  a  previous  communication  (Kep.  Anal.  Chem.  7,  214) 
the  author  had  recommended  that  after  the  bulk  of  the 
silica  contained  in  the  sample  had  been  determined  in  the 
usual  way,  the  alumina  and  oxide  of  iron  precipitated  by 
ammonia  should  be  again  dissolved  in  dilute  sulphuric  acid, 
aud  the  undissolved  silica  added  to  that  already  found.  He 
now  pt)ints  out  that  this  method  may  lead  to  incorrect 
results  if  the  ammonia  used  has  been  kept  (as  is  usually  the 
case)  in  glass  bottles  ;  such  ammonia  always  contains  silica 
in  solution,  and  alumina  precipitated  by  means  of  it  is  never 
free  from  silica.  Almost  all  oxides  precipitated  from  ammo- 
niacal  solution  contain  silica,  c.i/.,  MnO..  when  precipitated 
by  bromine  or  hydrogen  peroxide  and  ammonia.  Manga- 
nese sulphide,  on  the  other  hand,  even  when  precipitated  in 
presence  of  excess  of  ammonia,  contains  only  traces  of 
silica.  Six  analyses  of  clays  are  given  in  support  of  these 
statements.  In  each  case  a  solution  was  prepared  which 
was  entirely  free  from  silica.  In  the  first  five  analyses  the 
iron  and  alumina  were  precipitated  from  these  solutions  in 
vessels  of  porcelain,  and  in  the  last  analysis  a  platinum  dish 
was  used.  The  precipitated  oxides  were  found  to  contain 
from  03  per  cent,  to  1  '0  per  cent,  of  ijiO;. 

It  is  therefore  necessary,  before  proceeding  to  the  estima- 
tion of  the  alumina,  to  remove  all  silica  by  repeated  evapo- 
ration; and  any  silica  which  may  be  found  in  the  precipitated 
alumina  must  then  be  regarded  as  not  having  been  contained 
in  the  substances.  The  presence  of  this  co-precipitated 
silica  is  probably  the  reason  why  so  many  analyses  of 
silicates  add  up  to  more  than  100. — D.  E.  J. 


Estimation  of  Sodium  Hydrate  along  with  Sodium  Car- 
bonate. Isbort  and  Venator.  Zeits.  angcw.  Chem. 
1888,  109. 

.V  KNOWN  quantity  of  the  sample  to  be  tested  is  dissolved 
in  water,  cooled  if  necessary,  aud  tinged  with  a  few  drops 
of  an  alcoholic  solution  of  rosolic  acid.  Standard  acid  is 
then  run  into  the  solution  until  a  distinct  yellow  colour  is 
produced,  which  jioint  can  be  clearly  seen.  The  iiuantity 
of  acid  used  corres]ton»ls  with  the  amount  of  sodium  hydrate 
present.  The  solution  is  then  heated  to  boiling,  when  the 
red  colour  is  restored  aud  a  further  addition  of  standard 
acid  is  made,  until  on  boiling  the  yellow  colour  becomes 
permanent.  The  amount  of  acid  used  gives  the  total 
alkalinity,  while  the  difference  is  ecjuivalent  to  the  sodium 
carbonate  present.-- S.  H. 


Estimation   of    Manganese    in    Pig-iron.      C.    Reinhardt. 
Zeits.  a'ngew.  Chem.  1888,  108. 

IIami'e's  method  for  the  estimation  of  manganese  is  not 
suitable  for  iron  which  contains  much  silicon,  as  the 
presence   of  relatively  large  quantities  of  silicic   iicid   in 
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suspension  causes  a  violent  bnmping  of  the  solution  on 
boiling,  whereby  a  loss  is  inevitable.  Belami's  modified 
process  is  preferable.  Three  or  four  grammes  of  iron 
boriii<,'s  are  dissolved  in  30  to  40  ec.  of  hydrochloric  acid 
(1-lS  sp.  gr.),  addinj;  a  little  potassium  chlorate.  The 
solution  is  boiled  until  it  is  reduced  to  half  the  volume,  and, 
after  addiu*;  an  equal  quantity  of  hot  water,  filtered  into  a 
500  ec.  flask.  The  filter  is  washed  and  15  to  20  cc.  of 
strong  nitric  acid  added  to  the  filtrate,  which  is  subsequently 
boiled  until  it  assumes  a  light  yellow  colour.  It  is  then 
cooled,  neutralised  with  zinc  oxide  suspended  in  water 
filled  up  to  the  mark,  shaken,  and  filtered  through  a  dry 
filter.  230  cc.  of  the  filtrate  are  taken  for  the  precipitation 
of  the  manganese,  which,  after  boiling,  is  effected  by 
sodium  acetate,  bromine  water,  and  zinc  oxide.  The 
precipitate  of  manganese  peroxide  is  reduced  with  a  known 
quantity  of  oxalic  acid,  and  the  excess  of  the  latter  is 
determined  by  titration  with  potassium  permanganate. 

— S.  H. 


prove  of  value  in  ash-determinations,  is  due  to  the  formation 

of  silver  carbide,  which  is  readil)'  burned,  and  that  oxygen 
absorl>cd  by  the  silver  at  the  temperature  of  ignition  helps 
to  oxidise  the  carbon. — C.  .\.  K. 


Volumetric  Determination  of  (^arhon  in  Iron.     J.  Wiborgh. 

Jernkontor  Ann.  42,  "-t. 
The  method  is  based  on  the  measurement  of  the  carbonic 
acid  given  off  on  oxidising  a  sample  of  iron.  The  apparatus 
used  consists  of  a  strong  test  tube  14  cm.  long  and  2  cm. 
■wide,  which  is  inserted  in  a  brass  case.  This  tube  is  closed 
with  an  india-rubber  stopper  with  two  holes,  through  one 
of  which  passes  a  funnel  with  a  tap,  and  through  the  other 
a  glass  tube.  The  latter  is  connected  by  tubing  with  a 
glass  tap,  which  is  fixed  in  a  stopper  with  two  holes,  the 
other  hole  carrying  a  funnel  with  tap.  This  stopper  closes 
the  top  of  a  Bunte  burette,  the  bottom  of  which  has  a  tap 
which  is  connected  by  tubing  with  a  bottle  filled  with 
water.  The  gas-burette  is  surrounded  by  a  cylinder  con- 
taining water,  to  avoid  fluctuations  of  temperature.  The 
sample  to  be  heated  must  be  powdered  very  finely. 
0-2  grm.  are  weighed  out  for  wroucrht  iron  or  steel, 
0"1  grm.  for  cast-iron.  The  sample  is  introduced  into 
the  dry  test  tube  aud  4  cc.  of  a  concentrated  copper 
sulphate  solution  are  poured  upon  it  and  allowed  to  act 
for  10  minutes.  If  a  smell  of  hydrocarbons  is  noticed, 
the  oxidation  is  at  once  proceeded  with.  I  "2  grms.  of 
crystallised  chromic  acid  are  added  to  the  contents  of  the 
test  tube,  which  is  gently  shaken  and  eventually  cooled  by 
water.  In  the  mean  time  the  burette  is  filled  with  water 
by  means  of  the  bottle  and  the  funnel  until  the  water 
reaches  the  glass  tap.  The  test  tube  is  then  dried,  inserted 
in  the  brass  case,  closed  with  the  stopper  and  connected 
with  the  gas-burette.  The  level  bottle  is  lowered,  so  that 
a  partial  vacuum  prevails  in  the  burette  throughout  the 
test.  8  cc.  of  sulphuric  acid  of  1""  sp.  gr.  are  then  very 
gradually  introduced  into  the  test  tube  by  means  of  the 
funnel  and  carefully  heated  to  boiling.  After  10  minute.-' 
boiling  the  sample  of  iron  ^vill  be  dissolved.  The  tube  is 
then  cooled,  when  the  water  in  the  burette  will  rise.  After 
cooling,  water  is  run  into  the  tube  to  drive  the  gas  into  the 
the  burette.  When  this  is  done,  the  test  tube  is  discon- 
nected from  the  burette  and  the  volume  of  gas  read  off 
in  the  burette.  10  per.  cent.  pota.ssium  hydrate  solution  is 
then  run  into  the  burette  by  means  of  the  funnel  at  the 
top,  and  the  burette  shaken  until  the  carbonic  acid  is 
absorbed.  By  reading  off  the  volume  of  gas  remaining  the 
amount  of  carbon  can  be  calculated. — S.  H. 


Combustion    of    Coke   and    Graphite    with    Silver    dust. 
F.  Stolba.    Listy.  Chem.  12,  63. 

TuK  addition  of  silver  dust  (prepared  in  the  wet  way  by 
the  reduction  of  silver  chloride)  facihtates  the  combustion 
of  coke  and  of  graphite.  1  gr.  of  coke  requiring  four  hours 
for  combustion,  is  completely  burned  in  two  hours  on 
addition  of  its  own  weight  of  silver  dust,  while  with  graphite 
with  the  addition  of  the  silver  the  complete  combustion  is 
eight  to  twelve  times  as  rapid  as  without  it.  The  burning 
is  promoted  by  mixing  the  contents  of  the  crucible  ;  the 
platinum  is  in  no  way  injured.  The  author  is  of  opinion 
that  the  action  of  the  silver  in  this  process,  which   may 


Rapid  Method  for  the  Determination  of'  Mani/anese  in  Piy- 
iron,  Steel,  i'c.     G.  Weissmann.     Chem.  Zeit.  12,  206. 

Pkkillos's  volumetric  methwl  for  the  determination  of 
manganese  in  pig-iron  only  gives  appro-xiniate  results. 
The  author  dissolves  0'4  gr.  of  the  borings  in  30  to  40  cc. 
of  a  solution  containing  10  parts  of  nitric  acid  (cone), 
10  parts  of  water  and  2  parts  of  sulphuric  acid  (cone). 
To  this  solution  4  to  5  grs.  of  chemically  pure  peroxide  of 
lead  are  added,  and  the  whole  boiled  for  two  minutes, 
allowed  to  settle,  again  boiled  for  two  minutes  and  allowed 
to  settle  again.  The  permanganic  acid  is  then  filtered  off 
through  well-ignited  asbestos,  and  the  residue  washed  until 
the  washings  are  no  longer  coloured.  The  manganese  is 
then  titrated  with  a  1  per  cent,  solution  of  ferrous  ammonium 
sulphate.  The  method  yields  concordant  results,  and  only 
takes  one  hour.  Special  attention  must  be  paid  to  the 
purity  of  the  peroxide  of  lead. — C.  A.  K. 


On  the  Chendcal  Examination  of  Blackiny.     V,  Holbling. 
Zeits.  f.  angew.  Chem.  1888,  12—15. 

The  author  describes  the  method  adopted  by  him  to  estimate 
the  quantities  of  the  raw  materials  used  in  the  manufacture 
of  blacking,  from  the  results  of  an  analytical  examination 
of  the  finished  product.  These  raw  materials  usually  consist 
of  molasses  from  beet  or  potato  sugar,  or  starch  (such  as 
potato  pulp) ;  concentrated  sulphuric  acid,  bone  black,  a 
fat,  fiequently  glycerine,  and  a  tannate  of  iron  produced  by 
mixing  gall-nut  extract  and  ferrous  sulphate,  and  sometimes 
soda  or  chalk  to  neutralise  excess  of  acid.  By  mixing  the 
molasses  aud  acid  cold,  much,  hut  by  no  means  all,  of  the 
sugar  is  carbonised  according  to  the  equation  ; — 

CfiHi-Oe  +  2  HjSOj  =  5  C  +  COj  +  2  SO..  +  8  H^O. 

Xi  a  higher  temperature  more  is  converted,  and  at  the 
boiling  point  of  the  acid  (320°— 330°  C),  when  all  water 
would  be  expelled,  the  action  is  complete  ;  but  in  this  case 
the  carbon  is  not  so  thoroughtly  subdivided  as  it  should  be 
for  blacking  manufacture,  and  no  sugar  being  left  uncon- 
verted it  is  non-hygroscopic.  All  sug;»r,  whatever  its 
source,  is  converted  by  the  acid  into  invert  sugar,  and  as 
this  only,  it  is  found  therefore  in  the  manufactured  article. 
The  bone  black  is  also  attacked  by  the  acid,  its  calcium 
triphosphate  being  converted  into  di-  or  mono-phosphate, 
or  free  phosphoric  acid  and  calcium  sulphate,  according  as 
the  acid  is  in  small  or  large  excess.  The  added  chalk  or 
soda  also  yield  sulphates.  The  fat  moreover  is  converted 
by  excess  of  acid  into  its  fatty  acid  and  glycerin.  Thus  in 
finished  blacking  there  will  be  found  : — carbon,  phosphoric 
and  sulphuric  acids  (partly  combined,  partly  free),  lime, 
soda,  iron,  and  in  negligible  quantities,  alumina,  magnesia, 
pota.sh,  silica,  &c. 

The  unconverted  sugar  may  be  readily  determined,  but  it 
is  impossible  to  separate  the  carbon  resulting  from  the 
molasses  from  that  introduced  in  the  bone-black.  Since, 
however,  the  latter  alone  contains  a  notable  quantity  of 
phosphoric  acid,  the  estimation  of  this  body  will  give  an 
approximation  to  the  amount  of  original  bone-black  and  its 
associated  carbon,  provided  that  the  composition  of  the 
bone-black  departs  but  httle  from  the  average  (  =  84  per 
cent.  Ca3(P04)» ;  6  per  cent.  CaCOj ;  and  10  per  cent.  C). 
Thus  the  bone-black  carbon  is  found  aud,  being  deducteii 
from  the  total  carbon,  gives  that  due  to  the  molasses  ;  and 
from  this,  by  the  above  equation,  the  original  proportions  of 
sugar  and  acid  may  be  approximately  estimated. 

The  actual  analysis  is  conducted  as  follows  :  a  weighed 
quantity  is  boiled  with  water,  washed  on  a  tared  filter  until 
the  washings  are  colourless  (they  are  at  first  of  a  deep 
yellow).  The  aqueous  extract  is  made  up  to  (say)  500  cc. 
and  reserved  for  use.  The  filter  and  precipitate  are  dried  at 
100°  and  weighed ;  the  fat  is  then  extracted  in  a  Soxhlet's 
apparatus  by  petroleum  ether,  and  weighed  after  distilling 
off   the   ether.     The   residue  containing   only   carbon    and 
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ioorgnnic  matter  is  incinerated  and  weighed ;  the  difference  | 

in  wi'iijlit  {rives  the  total  oiirbon.  The  inorganic  matter  is 
estimateil  bv  ineineniting  a  fresh  portion  ot  the  original 
hlaeking  ;  the  a-h  is  ilissolved  in  IlCl,  filtereil,  niixe<l  with 
citric  acid,  and  the  lime  iirecipitiited  as  oxalate;  the  [ihos- 
phorio  acid  in  the  tiltr.ite  is  thrown  down  as  the  ammonium 
magnesium  suit;  ami  the  iron  and  sulphurie  aeid  are 
<letermined  in  alii|Uot  j>arts  of  the  filtnite  from  the  phosphate, 
the  soila  Ix-ing  then  found  liv  difference.  The  nature  of 
the  fat  employed  may  l>e  found  by  Kottsdorfer's  saponifica- 
tion process '(Z.  <imil.  1879,  19!'),  or  by  v.  Hiibl's  iodine 
method:  aftersaponiliiation,  by  shakingwith  petroleumether, 
the  nnsaponifiable  fat  will  bie  dissolved  and  may  thus  be 
estimated. 

In  2j  ce.  of  the  aqueous  extraet  obtained  as  above  the 
invert  sugar  is  determined  by  Herzfeld's  method  (Zlsclir. 
Ziickrr  1885,  967)  by  weighing  as  copper  oxide  the 
suboxide  produced  in  an  alkaline  copper  solution,  and 
calculating  by  aid  of  the  table  given  in  the  original 
description. 

Ucichl's  test  serves  for  the  detection  of  glycerin ;  two 
ilrops  of  the  aqueous  extract  are  heated  carefully  to  120° 
with  a  like  quantity,  each  of  melted  phenol  and  strong 
sulphuric  acid ;  the  presence  of  glycerin  is  indicated  by 
the  formation  of  a  brown  mass,  soluble  in  ammonia  with 
eannine  colour.  Quantitatively,  the  method  of  v.  d.  Becke 
and  Mayer  (Z.  Aitiil.  18S0,  291)  is  applied  to  100  ce.  of 
the  extract.  The  presence  of  more  than  1  to  2  per  cent, 
of  iron  probably  indicates  the  use  of  tannate.  A  portion 
of  the  aqueous  extnict  is  therefore  acidified  with  hydro- 
chloric acid,  shaken  with  ;icetic  ether  and  separated  in  a 
separating  fininel ;  the  ether  is  poured  into  water  and  boiled 
to  expel  the  former,  and  the  liquid  tested  by  ferrous 
sulphate,  or  otherwise,  for  tannic  acid.  If  this  body  be 
present  it  is  dissolved  from  an  aliiinot  portion  of  the  extract 
bv  acetic  ether,  and  titrated  with  potassium  permang-anate 
(Lowenthal,  Z.  Aiiiil.  1877,33  and  201;  1881,91").  The 
extract  matter  from  ga'Inut  aiul  molasses  is  finally  deter- 
mined by  incinerating  the  weighed  residue  from  a  fraction 
of  the  aqueous  extract  ;  the  loss  of  weight,  after  allowing 
for  the  glycerin,  sugar,  and  tainiic  acid,  gives  the  number 
sought  for.     The  water  is  foimd  by  drying  at  100". 

As  an  example  of  this  method  of  calculation,  the  author 
gives  the  following  ;tualysis  : — 

Percent. 

Water  12-36 

H.SO,(rrcc) I-3S 

Glycerin S'45 

Invert  supar 10*49 

Extract  matter 3'37 

Mineral  oil 40i 

Boneful  4Sii 

Carbon lift-! 

CaO 10-06 

SOj 10-04 

V,0, 12-ft-. 

Pe,Oj 0-at 

Nn.O  5-7S 

Hence  :  the  1 2  •  65  pts.  PM.  correspond  to  27  -  62  CajCl'OjV. 
or  to  32-87  bone  black,  and  therefore  to  3-28  bone  black 
carbon.  But  since  there  were  12-63  total  carbon,  that 
Iroin  the  sugar  must  be  12-63  —  3-28  =  9-35,  and  this 
corresponds  to  28-ilj  sugar  originally  used,  and  by  adding 
the  10-49  still  unconverted,  the  total  is  found  to  be  38-54. 
But  the  molasses  used  contained  24-7  per  cent,  (reckoned 
a-  invert  sugar),  thus  the  molasses  equivalent  to  38-54  is 
156-03.  The  sulphuric  acid  required  to  carbonise  the 
above  quantity  of  converted  sugar  is  30-54,  and  hence  the 
total  acid  used  was  44-22;  and  finally  the  sodium  carbonate 
from  Xa«<)  found  is  5' 78  Thus  the  original  ingredients 
should  have  been  mixed  as  follows  : — 

Itnnc  black 32-87  or  :« 

Mula«es 15fl-i)»  „  15« 

Sulphuric  acid tfii  „  44 

.■^oda '.t-SS  „  10 

Mincraloil 4-«2  „  4 

Bone  (at 4-8!)  „  S 

Gl.vcerin 3-45  „  3-5 


Obviously  the  results  obtained  might  differ  considerably 
from  the  amounts  actually  used,  if  the  raw  materials  did  not 
approximate  to  the  average  composition  taken  as  the  basis 
of  the  calculations. — W.  (i.  M. 


Studies  in  the  Atiali/.iis  of  the  Raw  Materials  and  Products 
of  the  Iron  Induslri/.  C.  Meincke.  Zeits.  f.  angew. 
Cheni.  1888,  3—7. 

On  the  Precipitation  ttf  Manyanese  us  Sulphide. — This 
methotl  of  separating  manganese,  although  much  safer  than 
the  peroxide  precipitation  (in  which  the  oxide  obstinately 
retains  considerable  qu;intities  of  lime,  magnesia,  and  silica) 
has  not  found  general  favour,  because  the  red  sulphide 
usually  (ditained  in  the  presence  of  but  little  ammonium 
ehloriile  ami  anunonia  filters  badly  ;  moreover  there  is  a 
tendency  to  form  oxides  and  hyposulphites  which  pass 
through  and  render  the  filtrate  turbid  ;  the  separation  from 
the  above-inenti(Uied  bodies  is,  howevei-,  complete.  If  the 
manganese  can  be  precijiitated  as  the  green  (anhydrous) 
sulphide,  all  the  difiicnlties  vanish  ;  it  can  be  washed  ea.sily 
by  decantation,  settles  well,  and  finally  filters  quickly 
without  tendency-  to  oxidise.  Classen  obtains  the  green 
modification  by  adding  a  little  potassium  oxalate  to  the 
solution,  heating  to  boiling,  rendering  weakly  ammoniacal, 
and  at  last  adding  ammonium  sulphide,  but  this  method  is 
not  well  suited  to  a  separation  from  calcium  salts. 

Good  results  always  attended  the  use  of  the  following 
method  : — The  solution  was  boiled,  a  large  excess  of 
ammonia  added,  then,  without  interrupting  the  boiling  anil 
neglecting  any  precipitate  jiroduced  by  the  ammonia,  a 
sufficiency  of  ammonium  sulphide  w;is  added,  the  boiling 
was  continued  for  a  few  minutes  and  the  solution  was 
allowed  to  stand  for  five  minutes  before  filtration.  A  little 
manganese  still  remains  in  the  filtrate,  but  not  more  than 
in  the  precipitation  at  ordinary  temperature  and  long 
standing,  it  should  be  recovered  by  evaporating  off  the 
free  ammonia,  decomposing  the  excess  of  ammonium  sul- 
phide with  hydrochloric  acid,  filtering  from  sulphur,  and 
precipitating  with  a  few  drops  of  bromine  water  and 
ammonia.  In  very  accurate  work  the  trace  of  residual 
sulphide,  clinging  to  the  walls  of  the  precipitating  ves.sel, 
may  be  also  redissolved  in  a  few  drops  of  HCl  and  thrown 
down  with  bromine.  The  excess  of  annnonia,  though  fatal 
in  cold  precipit;itioiis,  is  (piite  harmless  when  the  sulphide 
is  obtiiined  from  boiling  solutions.  By  a  series  of  test 
analyses  (pioted,  the  ;iuthor  shows  that  neither  large 
additions  <d"  ammonium  chloride  and  acetate,  ainmoni:i 
or  sodium  chloride,  nor  the  presence  of  lime  or  magnesia 
salts,  cause  any  appreciable  diminuti(ui  iu  the  accuracy 
of  the  process.  The  usual  method  of  weighing  the  sulphide 
as  such,  after  ignition  with  sulphur  in  a  current  of  hydro- 
gen, is  unsatisfactory,  as  it  requires  special  apparatus, 
and  is  inaccurate  owing  to  the  oxidation  during  incineration 
of  that  port'on  of  the  precipitate  which  adheres  firmly  to 
the  filler  paper,  and  as  Fresenius  has  shown,  Mn^Oj  once 
produced  i<  never  completely  sulphurised  again  under  the 
usual  conditions.  It  is  nmch  safer  to  burn  the  sulphide  at 
first  gently,  but  afterwards  at  a  full  red  heat  in  an  oxidising 
atmosphere,  by  s'lanting  the  crucible  over  the  burner,  and 
in  order  to  decompose  any  sulphate  that  might  be  produced, 
a  little  ammonium  carbonate  is  added.  Heating  for  30 
minutes  is  sufficient  for  the  convei-sion  of  even  large 
quantities  of  the  sulphide. 

Estimation  of  Iron  hi/  yilroso-$-Naphlhol. — V.  Knorre 
and  Ilinski's  method  (fier.  1887,  283,  itc),  is  so  far  appli- 
cable to  iron  deterininatic^ns,  tlntt  this  metal  is  precipitated 
by  it  ;  and  the  author  has  experimented  as  to  its  suitability 
for  irim  works  practice.  The  iron  should  be  present  in 
the  solution  as  sulphate  or  chloride,  and  nitrates  umst  be 
carefully  excluded  ;  the  metal  should  preferably  be  in  the 
condition  of  peroxide,  as  the  ferric  eompouiul  with  the 
nitrosonaphthol  filters  better  than  the  ferrous  ;  the  peroxi- 
dation is  effected  by  a  few  drops  of  bromine.  The 
solution  is  now  carefully  neutralised  with  ammonium  car- 
bouate  until  a  slight  permanent  precipitate  appears,  which 
is  redissolved  in  one  drop  of  hydrochloric  acid.  The  boiling 
solution  of  nitroso-J3-naphthol,  containing  about  I  gram  per 
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0"  I  pram  I'\'  (lissiilviMl  in  50  per  cent,  acetic  acid,  is  intro- 

(liircil  ilri)]!  h\  ilnipnith  cniistaiit  Stirling  ""til  u  (Iri)]) 
renidViMl  I'roiii  tlic  oli'iir  sdlution  gives  ii  roil-lirowri  pn- 
cipitiitc  willi  rnhiilt  sol"tion.  V.  K"oiT('  ri'e(ii""n'ii(ls 
pri'cipitatidii  in  a  Imilin^j  soliitioM,  Init  the  luitlior  (ircfers 
trciil"u-Mt  i"  llif  I'cild,  because  s"cli  a  ncatral  solntio" 
whe"  built'd  tends  to  tlirow  dow"  basie  elilorides  which 
would  interfere  witli  the  result ;  agai",  i"  the  hot  s<d"tio" 
the  nitidso-/3  iia))lithol  precipitate  for"is  hard  liiinps  q"ite 
impenetrable  by  the  wash  watei- ;  and  finall.v,  the  |)recipi- 
tiite  is  distinctly  solnble  in  licit  water,  which  invcdves  much 
loss  of  time  i"  coolin;^. 

Precipitated  in  the  cold,  and  with  stiniri;.',  the  iron  com- 
poui"l  filters  well,  and  is  washed  until  a  drop  of  the 
washiufrs  ■.'ivcs  "o  longer  a  residue  when  heateil  on 
platinum  (oil ;  it  is  then  so  far  dried  on  the  funnel  that  the 
filter  may  be  removed  without  tearing.  The  upper  rim  of 
the  paper  is  then  folded  over  the  ])recipitate,  and  the  whole 
is  transferred  to  a  weighed  poicelaiii  criu'ible.  The  latter, 
lightly  c<n-ered,  is  iio>\'  cautiously  lieated  over  an  asbestos 
plute  at  a  wry  low  temperature  until  slight  explosions  are 
observed  (they  are  quite  harmless,  as  the  jirecipitate 
reraiiins  sin'rouiulcd  with  the  yet  nncarbonised  filter).  Wheu 
these  cease,  the  fciuin'rature  is  gradually  raised  ;  and  it  is 
finally  heated  o\er  a  powerful  flame  with  free  access  of  air. 
It  is  weighed  as  FcjO,.  Too  rapid  healing  causes  the 
precipitate  to  swell  up,  and  sometimes  occasions  loss  by 
spirting,  and  on  this  account  the  treatment  of  large  preci- 
pitates is  a  lengthy  opcratim!.  The  author  reeomnieiuls, 
therefore,  that  not  more  than  0- j  grui.  of  an  ore  should  be 
used  ;  but  if  a  larger  cpiantity  be  employed,  the  precipitate 
should  be  distriiuited  over  several  filters.  An  objection  to 
this  process  is  that  copper  and  cobalt,  which  are  freipiently 
]>resent  in  iron  ores,  and  even  phosphoric  acid,  are  preci- 
pitated with  the  iron.  Experiments  would  show  that 
usually  the  co-precipitation  of  these  bodies  is  complete,  so 
that,  by  carefully  estimating  their  amounts  in  other  ways, 
and  deducting  them  from  the  weight  of  ferric  oxide  obtained, 
the  true  weight  of  iron  rc(]uired  shoidd  be  found.  Thus, 
the  process  should  be  useful  for  control  determinaticins, 
though  iti  one  experiment  the  whole  of  the  phosphoric  acid 
was  not  thrown  down  with  the  iron,  which  would  have 
invalidated  the  proposed  correction. — W.  G.  il. 


A  simple  Eslimalimi  nf  Poliissiiim  hj  Pltitbium  (  '/iloriile  in 
presence  of  Suip/uiles.  K.  Bauer.  Zeits.  f.  Angew. 
Chem.  1888,  11. 

TuK  sulphuric  acid  is  first  accuratt;ly  estimated  in  a  sample 
of  the  .substance ;  the  portion  under  examination  for 
potassiimi  is  then  acidified  with  hydrochloric  acid  and, 
avoiding  excess,  an  amount  of  standard  baryta  solution 
almost  equivalent  to  the  sulphuric  acid  present  is  added. 
The  potassium  can  be  directly  estimated  in  the  filtrate. 

— W.  G.  M. 


Eslimntion  of  Lead  in  Tin  Alloys.     Y.  Schwartz.     Chem. 
Zcit.  12,  52. 

One  grm.  of  the  alloy,  which  has  been  rolled  out  into  very 
thia  sheets,  is  wanned  gently  with  20  cc.  concentrated 
hydrochloric  acid  for  about  half  an  hour.  Bromine  water  is 
now  added  until  any  undissolved  metal  is  brought  into 
solution,  the  excess  of  bromine  is  expelled  by  boiling  and 
the  solution  diluted  to  100  cc.  This  is  poured  into  a 
solution  of  40  grm.  sodium  snlphydratc  in  150  cc.  water, 
the  hitter  being  constantly  agitated.  After  allowing  the 
precipitate  to  .settle,  it  is  filtered  and  washed  with  very 
dilute  ammonium  snlphydratc.  The  precipitate  and  filter 
are  treated  in  a  porcelain  dish  with  10  cc.  concentrated 
nitric  acid,  and,  after  the  first  violent  reaction  is  over,  5  cc. 
sulphuric  acid  arc  added.  Heat  is  iu)w  applied  gently  until 
the  solution  is  almost  colourless,  and  tlie  precipitate  filtered, 
washed,  and  weighed.  The  weighed  sidphate  of  lead  is 
dissolved  in  basic  aunnonium  tartrate,  and  any  stannic  oxide 
which  it  may  contain  is  filtered,  weighed,  and  subtracted. 

—J.  W.  L. 


Analyses  nfthe  Mineral  Waters  Los  liaucloa. 

L.  Darapsky.     Chem.  Zeit.  12,  54. 

Sp.  gr.   at    15°  =  l-007f,.      The    residue   dried   at    160' 
weighed  11 -544  grm.  per  litre. 

SiOj 0-i7:i 

SOj  ll'l.'iO 

COj  (combined) O'OSB 

CI l-Sl.l 

AljOj  +  VcjOj 0-088 

t'aO 0-768 

MgO 0-017 

NujO 2-7-Jii 

KjO 0-.-!8V 

MjO 0-135 

Or  eipiivalent  to — 

SiOj 0-27.3 

AliOj  +  Fi-jOs 0-088 

CaCOa 0  •  106 

CaSO, 0-254 

CnCU  1097 

MkCI. 0-035 

NaCl 5144 

KCl 0-732 

hiCl    11-382 

—J.  W.  L. 


On  the  reactions  of  Conyo-rcd  towards  acids  and  salts. 
K.  Briicke.     Monatsb.  Chem.  9,  31—41. 

Fkom  an  extended  series  of  experiments  the  author  eomcK 
to  the  conclusion  that  except  in  certain  cases,  Congo-red 
caimot  be  used  as  an  indicator  for  volumetric  analysis. 

This  is  chiefly  owing  to  the  fact  that  the  jiresenee  of  any 
salt  in  the  solution  entirely  destroys  the  precision  of  the 
change  of  coloui-,  probably  from  the  partial  formation  of  an 
acid  salt.  The  cobuir  then  passes  through  various  shades 
of  violet  aiul  reipiircs  the  presence  of  a  considerable  excess 
of  acid  before  it  becomes  blue.  If  a  salt  such  as  sodium 
chloride,  aijunonium  chloride,  or  sodium  sulphate,  is  added 
to  a  solution  of  Congo-red  which  has  been  turned  blue  by 
sulphuric  or  hydrochloric  acid,  the  colour  is  changed  back 
again  to  red.  Alcohol,  glycerol,  and  sugar  produce  a  similar 
effect.  Weak  acids,  such  as  carbonic  acid  and  boric  acid, 
change  the  colour  of  Congo-red  to  violet  but  not  to  blue. 

—A.  G.  G. 


Testing  Chloroform.  L.  Seholvien.  rharm.  Zeit.  32,  686. 
A  SAMi'i.K  of  chloroform  tested  by  the  author,  and  which 
as  regards  its  sp.  gr.,  boiling  point,  and  reaction  with  both 
silver  nitrate  and  sulphuric  acid,  satisfied  the  tests  prescribed 
by  the  pharmacopoeia,  smelt  of  aldehyde.  A  piece  of  solid 
caustic  potash  soaked  in  the  chloroform  turned  brown,  the 
chloroform  itself  beconu'ng  yellow.  After  treating  this 
solution  with  alcoholic  annnonia  and  gently  distilling  off 
the  ihloroform,  the  residue  gave  the  characteristic  smell  of 
aldehyde-ammonia,  and  on  shaking  the  distillate  with  water 
and  adding  Schiff's  reagent  (SOo  solution  of  rosaniline)  to 
the  aqueous  solution,  the  yellow  colour  was  quickly  turned 
to  \  iolet-red.  The  aldehyde  may  be  removed  by  saturating 
the  chloroform  with  <lry  ammonia,  extracting  it  with  water 
and  removing  the  chloroform  from  the  a<|ueous  extract  by 
aspirating  a  current  of  air  through  the  warm  solution.  If 
the  solution  be  now  distilled  after  the  addition  of  dilute 
sulphuric  acid  the  aldehyde  passes  over.  In  the  case 
examined,  the  distillate  smelt  of  a  mixture  of  aldehyde  and 
paraldehyde,  and  gave  the  characteristic  aldehyde  reactions. 
The  author  points  out  that  owing  to  chloroform  being  now 
prepared  lo  a  considerable  extent  from  acetone,  this  sub- 
stance is  likely  to  occur  as  an  impurity,  the  boiling  points 
of  the  two  bodies  only  differing  by  o°.— t'.  A.  K. 


Testhiij  Chlorofiirin.  G.  Vulpius.  Arch.  Phorm.  25,  SflS- 
AcuouDiNo  to  the  phannacopoeia  ^>ater  shaken  with  twice 
its  volume  of  chloroform  must  not  affect  silver  nitrate 
solution  or  blue  litums  paper.  Several  chloroform  samples 
satisfying  the  above  condition'.;  were  found  to  show 
an  acid    reaction   when    treated    as  fidlows  : — To    1    cc.  of 
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water,  one  drop  of  phenol-phtnk-'iii  Boliition  and  one  drop 
of  ceutinormal  caustic  potash  solution  r.rc  adiU-d  and  then 
shaken  willi  5  oo.  of  the  cliloicforin.  In  four  cases  the 
solution  was  decolorised  in  two  minutes.  On  adding  a 
second  drop  of  the  caustic  potiush  solution  decolorization 
apain  took  place,  and  with  one  sample  this  was  the  case 
after  addition  of  two  more  drops  of  the  alkali.  Vrom  this 
it  appears  that  the  substance  giving  the  acid  reaction  is  more 
soluble  in  chloroform  than  in  water,  wlience  the  aqueous 
extract  remained  neutral  to  litmus  paper. 

As  a  further  check  on  the  purity  of  chloroform  the  author 
suggests  that  10  cc.  shaken  iu  a  stoppered  bottle  with 
2  cc.  of  water  coloured  with  two  drops  of  phcnol-phtaleiu 
solution  and  one  drop  of  decinormal  caustic  potash  solution 
should  not  decolorise  the  latter  in  24  hours. — C  A.  K. 


Determination  of  the   Purity  (J'  licetrool   Siii/ar.     A.  Ihl. 

Cheni.  Zeit.  12,  25. 
MExnYLENE-Bi-rE,  added  to  a  boiling  solution  of  beetroot 
sugar  containing  some  sodium  cnrbonate,  becomes  reduced 
and  decolorised  iu  presence   of  the  smallest   quantities   of 
inverted  sugar,  grape  sugar,  or  dextrin. — J.  W.  L. 


jVew   Peptone   Reaction.      E.  Bauer.       Ztschr.   f.    angew. 
Chem.  1888,  11. 

On  neutralising  a  malt  peptone  solution  (prepared  according 
to  Schulze  and  Barhieri's  method)  with  phosphoric  acid, 
after  submitting  it  to  the  biuret  >eaction,  a  cherrj-red 
precipitate  is  obtained.  Tannic  acid,  however,  always  gives, 
in  the  61trate,  a  precipitate,  which  is  somewhat  soluble  in 
water.— W.  G.  JI. 

On   the  Estimation   of  the  Ash    in    Onjanic    Substances. 
H.  Krouberg.     Chem.  Zeit.  UJ  IGOO. 

Ix  the  case  of  substances  which  froth  up  or  are  more 
or  less  explosive  when  heated,  it  is  better  to  weigh  the 
substance  in  a  tube,  and  add  it  in  very  small  portions  at  a 
time  into  the  crucible.  If  much  carbon  is  left  it  is  some- 
times expedient  to  moisten  the  cooled  mass  with  water,  dry, 
and  ignite  again.— J.  W.  L. 


Determination  of  Tannin.     F.  Gaunter.    Zeits.  Anal.  Chem. 

26,  680. 
The  author  compares  the  rekitive  value  of  ferric  acetate 
and  powdered  hide  as  a  precipitating  agent  in  the  estimation 
of  tannin  by  Lowenthars  process  with  a  standard  solution 
of  potassium  permanganate.  It  wa.s  found  that  the  results 
obtained  by  the  use  of  hide  were  always  higher  than 
those  obtained  when  ferric  acetate  wa-s  used.  It  is  also 
shown  that  difference  between  the  results  varies  with  the 
quantity  of  substance  employed  for  the  analy.sis;  thus  in 
one  case  when  2  grams  of  the  material  were  dissolved  in  a 
litre  of  water,  the  result  obtained  by  the  use  of  powdered 
hide  was  10  per  cent,  higher  than  when  ferric  acetate  was 
used,  whilst  in  another  case  when  20  grams  of  material  w ere 
dissolved  iu  the  same  quantity  of  water,  the  dilference  only 
amounted  to  1  per  cent. — G.  D. 


The  Reicherts  -  Mcissl  Method  for  teslini)  Butter,  and 
WoUni/'s  Modification  of  the  same.  F.  Goldmann. 
Chem."  Zeit.  12,  IK3,  184,  and  216. 
The  concordant  results  obtaine<l  by  Wollny's  modification 
of  the  above  method  (this  Journal  1887,  8.31)  are  confirmed 
by  the  author,  but  he  raises  the  (piestion  whether  the 
numbers  obtained  really  represent  the  whole  of  the  butter- 
fat  contained,  or  only  a  fraction  thereof.  WoUny  states 
that,  whereas  the  first  distillate  of  100  cc.  of  the  volatile 
fatty  acids  required  in  a  special  instance  28- 10  cc.  of  a 
decinomal  baryta  solution,  the  twelfth  distillate  recpiired 
33-95  cc,  and  considers  that  this  difTerenee  remains 
proportional  even  after  several  distillations,  and  therefore 
that  nothing  is  to  be  pained  by  repeating  the  distillation. 
This  view  is  opposed  by  the  author,  who  states  that  by 
continuous  distillation  the  whole  of  the  volatile  fatty  acids 


may  be  distilled  over  and  titrated  together  in  the  distillate. 
In  carrying  out  the  operation  Wollny's  directions  arc 
foUoweil  in  the  main.  Attention  is  called  to  the  necessity 
of  protecting  the  caustic  soda  and  baryta  solutions  from 
carbon  dioxide,  also  to  the  fact  observed  by  AVollny,  that 
the  whole  of  the  alcohol  cainiot  be  removed  by  distillation 
on  the  water  bath.  To  counteract  the  error  introduce<l  by 
the  presence  of  carbonate  in  the  alcoholic  caustic  .soda 
solution  used  for  sajionifying,  a  blind  experiment  should  lie 
made  with  2  cc.  of  the  caustic  soila  sohition,  10  cc.  of 
alcohol,  and  5  cc.  of  dilute  sulphuric  acid  (1:4).  A 
constant  error,  equal  to  O'l  cc.  of  the  dcciuorual  baryta 
solution,  was  found,  which  amount  is  therefore  to  be 
subtracted  from  the  final  result.  To  remove  the  last 
traces  of  alcohol,  w  hich  after  decomposing  the  soap  with  acid 
would  introduce  a  plus  error,  owing  to  the  forumtiou  of 
"  esters,"  distillation  in  the  ordinary  manner  by  steam  is 
resorted  to  ;  the  seccmd  flask  containing  the  soap,  the  first 
flask  water  jireviously  boiled.  After  distilling  over  50  ec. 
into  the  receiver  the  distillate  was  found  to  be  perfectly 
tree  from  alcohol,  and  contained  within  0'05  per  cent,  of 
tlio  alcohol  employed.     (To  be  continued.) — C.  A.  K, 


Delictioti  of  and  Determination  of  Aldehyde  in  Commercial 
Alcohol.     U.  Gayon.     Compt.  Rend.  105,  1182. 

To  prepare  a  sulphurous  acid  solution  of  rosaniline  for  the 
detection  of  aldehyde,  20  cc.  of  a  solution  of  sodiuu> 
bisulphite  of  30  B.  are  added  to  1  litre  of  fuchsin  solution 
(1:10(10),  allowed  to  stand  for  one  hour,  and  when  quite 
colourless  treated  with  10  cc.  pure  concentrated  hydrochloric 
acid.  If  the  hydrochloric  acid  be  added  before  the  bisulphite, 
the  reagent  is  readily  coloured  by  pure  ethyl  alcohol.  This 
solution  is  specially  sensitive,  and  with  it  1  part  of  aldehyde 
in  500,000  of  alcohol  may  be  detected.  To  carry  out  the 
test,  dilute  the  alcohol  to  a  strength  of  about  50',  and  to 
2  cc.  add  1  cc.  of  the  above  solution,  shake,  and  allow  to 
stand.  The  quantitative  determination  of  the  aldehyde  is 
effected  colorimetrically,  the  tint  being  compared  with  that 
gi%-en  by  alcoholic  solutions  of  aldehyde. — C.  A.  K. 


Application  of  the  Azotumeler  to  the  Determination  of 
Ailrogen  hi/  KjcUtahl's  Method.  U.  Schonhcrr.  Chem. 
Zeit.  i2,  217. 

Bv  using  P.  Wagner's  modification  of  the  azotometer  the 
nitrogen  in  blood  manure,  horn  manure,  dung,  &c.  may  be 
as  readily  determined  according  to  Kjeldahl's  method  (this 
Journal  1886,  17M)  as  by  distillation  into  standard  acid. 
The  method  is  quick  and  gives  concordant  results.  The 
decomposition  is  effected  in  a  round-bottomed  flask  having 
a  graduation  mark  of  150  cc.  3  gr.  of  dung  are  treated  with 
15  cc.  of  sulphuric  acid  (consisting  of  two  parts  of  con- 
centrated to  one  part  of  fuming  sulphuric  acid)  ;  in  the  case 
of  blood  or  horn  manure  and  the  like  2  gr.  of  substance 
are  taken  and  treated  with  20  cc.  of  sulphuric  acid  con- 
taining 100  gr.  of  phosphorus  pentoxide  per  Htre.  The 
heating  is  continued  until  the  solution  is  colourless,  when  it 
is  oxidised  with  potassium  permangan.ate.  After  cooling 
the  strongly  acid  solution  is  nearly  neutralised  by  cautious 
addition  of  caastic  soda  solution  containing  280  gr.  sodium 
hydrate  per  litre,  and  then  diluted  up  to  the  150  cc.  mark  ; 
20  cc.  of  the  solution  are  then  treated  in  the  azotometer 
with  50  cc.  of  sodium  hypobromite  as  usual.  If  the  solution 
turns  brown  owing  to  the  liberation  of  bromine,  the  neutra- 
lisation with  alkali  was  insufficient.  The  quantity  of 
nitrogen  absorbed  by  the  70  cc.  of  liquid  must  be  alloweil 
for  and  the  resulting  nitrogen  must  be  calculated  on  the 
total  amount  of  substance  taken.  Manures  containing 
9  per  cent,  of  nitrogen  give  30  cc.  of  gas,  and  hence  the 
method  is  capable  of  great  accuracy ;  parallel  analyses 
seldom  differ  more  than  003  to  O'OG  per  cent.  The  purity 
of  the  acid  employed  and  the  fact  that  the  azometer  is  air- 
tight, should  be  tested  by  a  blind  experiment  with  sugar. 
It  is  important  that  the  cooling  vessel  of  the  azotometer  is 
sufficiently  large,  and  that  the  water  has  attained  the  tem- 
perature of  the  room.  The  whole  operation  requires  only 
occasional  attention. — C.  A.  K. 
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(  't'iticism  of  and  Improvement  on  Goldenberg\s  Method  for 
the  Determiiialioii  of  Tartaric  Acid.  N.  Lorenz.  Chem. 
Z.it.  12,  215— 216. 

The  author  has  fnumi  that  in  his  improved  form  of  Golden- 
bcrp's  im-thod  for  the  di-termiuatioii  of  tartaric  acid  in 
wino-leos,  &o.  (Zcit.  Anal.  Chum.  22,  270)  an  average  of 
18  in.  pr.  of  cream  of  tartar  remain  di>solved  iu  the  mixture 
of  acetic  acid  and  alcohol  used  to  precipitate  it.  The  sjime 
error  applie.<  to  (ioldenber<;'s  original  method,  and  as  in 
this  case  I'Sgr.  of  substance  are  taken  a  minus  error  of 
1-2  per  cent,  of  cream  of  tartar  is  introduced.  This  error 
is  compen.suted  for  to  some  extent  hv  a  second  due  to  no 
allowance  beinj;  made  for  the  space  occupied  hv  the  pre- 
cipitated calcium  carbonate  ou  makinj;  up  the  solution  to 
100  CO.  after  treatiuf;  the  ori^nal  substance  with  2  to  2  '.t  pr. 
of  potassium  carbonate,  an  error  which  increases  with  the 
richness  of  the  sample  in  calcium  tartrate,  and  which,  when 
deducted,  niav  leave  a  total  minus  error  of  0-5  to  0' 7  per 
cent.  In  the  author's  modified  form  of  Goldenberg's 
methml,  (this  Journal  188S,  p.  136)  3  gr.  of  substance 
arc  tested,  and  thus  the  former  of  the  above  errors  only 
amounts  to  O'G  per  cent.,  while  the  compensating  error 
owing  to  the  precipitated  calcium  carbonate  brings  the  total 
error  down  to  0"1  percent,  in  the  case  of  pure  cream  of 
tartar.  With  commerc-ial  calcium  tartrate  the  total  error 
amounts  to  to  O'l  per  cent,  on  the  plus  side.  The  modified 
method  compares  still  more  favourably  with  the  original 
when  applied  to  the  analysis  of  wine-lees.  A  number  of 
comparative  analyses  by  the  two  methods  are  given.  The 
modified  method  yields  higher  results  :  in  the  analysis  of 
calcium  tartrate  (3  analyses)  the  percentage  of  cream  of 
tartar  is  0-63  percent.  toO'95  per  cent,  higher  ;  in  that 
of  cream  of  tartar  (7  analyses)  0-58  per  cent,  to  1-72  per 
cent,  higher,  and  in  that  of  wine-less  (4  analyses)  1'83  per 
cent,  to  2' 87  per  cent,  higher  than  the  results  obtained  by 
the  original  method. — C.  A.  K. 


On  KjeldahFt  Nitrogen  Determination.    E.  Bauer.    Ztschr. 
f.  angew.  Chem.  1888,  11. 

In  a  determination  by  mercaric  oxide,  the  oxidation  by 
potassium  permanganate  was  omitted,  as  the  solution  was 
perfectly  clear.  But  in  the  distillation  the  vapours,  by  an 
oversight,  were  allowed  to  escape  freely  without  coming  in 
contact  with  the  acid.  A  distinct  odour  of  mcthylamine 
(di-  aiul  tri  methylamines)  was  now  observable.  This 
cannot  affect  the  determination  of  the  nitrogen  by  titration, 
because  the  amines  are  equivalent  to  ammonia  for  volu- 
metric purposes,  but  a  gnivimetric  reading  as  platinum- 
amine-chloride  would  give  false  results  unless  the  platinum 
were  weighed  in  the  metallic  state.  This  throws  some  light 
on  the  action  of  the  permanganate,  which  would  oxidise  the 
amine  into  the  corresponding  aldehyde  or  aeid,  or  even  to 
carbon  dioxide  and  water,  while  the  nitrogen  would  pass  off 
as  ammonia,  thus  : — 

N(CH3),H  +  O.,  =  2  CH.,0,  +  NHj 

2  CHjOj    +    O;    =    2  CO;    +     2  H;0. 

— \V.  G.  M. 


Anali/ses  of  North  Carolina  Wines.     J.  P.  Veiable  and 
W.  B.  Phillips.     Chem.  Zeit.  12,  54  and  87. 

A  NTMBER  of  these  wines  have  been  analysed.  The  method 
used  is  that  suggested  by  the  German  commission  on  wine 
analysis,  as  published  by  Barth.  The  acidity  was  deter- 
mined before  and  after  boiling,  the  difference  being 
calculated  as  acetic  acid.  The  tannin  was  estimated  by  the 
colorimetric  method.  The  extraction  was  continued  in  the 
water  bath  2j  hours  at  about  97%  which  may  make  the 
results  differ  slightly  from  those  obtained  at  100 — 110',  as 
according  to  Barth.     The  results  obtained  were  : — 


Brand. 


Tear.  ,   Sp.  6r. 


AlTOhol,^  Alcohol,    Tartaric  ' 
Weight. 


by  Vol.        Acid. 


-Vcetic    1    Total 
Acid.     ,    Acids. 


Sugar.      Tannin. 


Extract.       .\sh 


Dry  Mish 

Dry  Mish 

Sweet  Mish  

Dry  Imperial  Scuppemong ' 
Dry  Imperial  Scuppemong 
Dry  Black  Scuppemong  . 

Sweet  Scuppemong  

Dry  Norton  , 

Sweet  Norton 

Dry  Bulay , 

King  Grape 

■White  Victory 

Sweet  Martha 

Sweet  Concord 

Thomas  Arger 

(N.  C.  Clar«t)  Ives  Seedling 

Clinton  Port 

Dry  Scuppemong. . . 
Sweet  Scuppemong. 


1884 

0-S916 

1885 

0-9S57 

1885 

1-0S36 

'    1884 

0-9949 

1883 

10009 

1886 

0-9944 

1884 

1-0323 

1    1S85 

0-9965 

1    1883 

1-0381 

1    1885 

0-9951 

;    1835 

0-9933 

!    18S5 

1-0392 

'     1884 

1-0382 

1884 

i-ojnr 

•  • 

1-0365 

'     1884 

0-S952    ; 

1885 

10314 

1885 

0-9931 

18S4 

1-0S47 

Percent. 
9-64 

9-51 

9-71 

9-36 

9-37 

8-48 

9-07 

9-14 

907 

8-38 

12-77 

12-88 

11-15 

10-85 

11-54 

10-46 

12-92 

13-80 

11-85 


Per  Cent. 
11-96 

Percent. 
0-368 

11-81 

0-655 

12-15 

0-501 

11-61 

0-713 

11-62 

0-770 

10-47 

0-6SS 

11-26 

0-647 

11-35 

0-724 

11-26 

0-693 

10-40 

0-818 

15-77 

0-770 

15-30 

0-733 

13-81 

0-708 

13-43 

0-578 

14-27 

0-554 

12-96 

0-963 

15-96 

0-886 

1702 

0-655 

14-65 

0-809 

Percent.  Per  Cent. 
0-Wl  0-609 


0-044 
0-028 
0  035 
0-0-22 
0-026 
0-015 
0-041 
0-013 
O-081 


0-014 


0-699 
0-SS9 
0-765 
0-792 
0-681 
0-062 
0-765 
0-706 
0-819 
0-770 
0-756 
0-708 
0-578 
0-554 
0-963 
0-886 
0-669 
0-809 


Per  Cent. 
0-31 

0-60 

5-50 

0-08 

2-20 

0-20 

5-75 

0-25 

4-75 

0-45 

1-75 

4-25 

2-95 

8-00 

3-00 

0-25 

200 

0-50 

3-00 


Percent. 
0-023 

0-020 

0-025 

0-025 

0-025 

0030 

0-020 

0-025 

0020 

0-015 

trace 

trace 

0-005 

0-010 

0-010 

0-030 

trace 

0-005 

0-005 


Percent. 
2-439 

3-162 

14-275 

.    2-597 

4-259 

2-385 
18-889 

2-785 
14-927 

2-179 

3-320 
16-616 
13-103 
13-448 
14-931 

3-137 
10-9SS 

3-686 
l«-300 


Percent. 
0-128 

0-12-2 

0-lOS 

0-110 

0-106 

0-139 

0-112 

0-224 

0-197 

0113 

0173 

0-106 

0-148 

0-20t 

0  090 

0-174 

0-202 

0116 

0-140 
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^rU)  jBooks. 


OlTI.lNKS  OF  QCALITATIVE  AXiLVSIS.      liv  GKOKGK  W.  SLITTER, 

F.l.r..  K.C.S..  *c.     London:   Tlios.  Murb.v.  S.  Ludgnte  Cireas 

IUntdiii)rs.  K.C 
SvtLLSvu.  vohimo.  iKimid  in  il"tli  »nd  containins  IVtfacc  Tabic 
of  Conten(s.  IiitnKliution,  two  |fflprcs  devotod  to  '  1  mIuI  Ilinls. 
two  to  •■  Apparalus  K«|uirfd."  117  paitos  to  Giiieral  Miliji-.l-niattcr. 
sevrn  l)a*r.s  to  Tabulat.-d  Matter,  and,  linally.  four  liafres  to  ii 
Sfloction  ot  Questions,  Willi  tlip  toit  arc  nilirspcrsed  some  half 
idoien  wood-cnts.  Amoiicsl  ilu>  tablos  eivcn  ut  the  end  of  the 
little  work  arc  one  of  '■  Solubilities."  and  one  eivini  the  systf  matie. 
and  also  the  commercial,  names  of  salts  with  the  formulip  ;  more- 
over, not  onlv  the  f.<rnmla-  (or  the  conversion  of  the  thermometric 
scales,  hut  afso  of  the  hydrometer  scales  of  Twaddell  and  ]iaiim6 
into  each  other  and  into'speeillc  gravity,  are  given. 


(Tii-ntif  lUpovt. 

(^FroiH  the  Board  of  Trade  and  other  Journals.) 

KBRiTA.— February  No.— The  table  at  the  top  of  p.  1«  refers  to 
Xitrale  of  Soda,  and  the  first  table  on  p.  Ut.  under  ••Mineral 
Resources  ot  the  Vnited  States,"  refers  to  Quicksilver  Statistics 
for  the  United  Kinwlom. 

HOAliU    OF    TRAVE   XOTICES. 

SIiNE  OF  Valle  Impekixa. 

The  ISoard  of  Trade  have  reieived  from  the  Italian  Consul- 
Goneral  a  pamphlet  on  the  mine  of  Valle  Imperiiia.  near  Acordo. 
Il  is  written  by  P.  Toso,  engineer  in  the  Royal  School  of  Mines, 
and  is  printed  at  R<i'>ie.  This  mine,  the  wealth  of  which  has  been 
known  for  live  centuries,  has.  since  1S43.  been  the  ciclusive  property 
ot  the  State.  It  produces  zinc,  iron,  copper,  sulphur,  and  arsenic. 
The  writer  believes  that  the  importance  of  the  mine  is  likely  to  be 
creallv  increased  bv  the  extension  ot  the  railway  from  Treviso  to 
Belluno,  and  bv  improvements  in  the  processes  used  for  eiiractiug 
the  mineral  products.  In  particular  he  suggests  the  sale  of 
material,  which  is  now  wasted,  tor  use  in  the  manufacture  of 
sulphuric  acid  in  Venice.  Tu.seaiiy.  Bavaria,  and  elsewhere,  and 
cheaper  and  more  cipeditious  methods  ot  dealing  with  the  copper 

The  Consul-General.  in  f.rwardiiig  this  publication,  states  that 
it  is  the  intention  of  the  Italian  Government  to  dispose  of  the 
mine,  and  to  give  every  inducement  to  its  becoming  a  private 
undertaking. 

FiKBS  ixcinr.ED  under  the  Uussiax  Customs 
Regulatioss. 
V  communication,  dated  the  •2M\  February  last,  has  been  received 
from  the  Foreign  Ollice  with  reference  to  numerous  complaints 
that  have  l)een  received  from  commercial  bodies  in  England  of  the 
inllirtion  of  heavy  fines  by  the  Russian  Customs  authorities  It 
is  iwinted  out  that  in  manv  cases  fines,  which  are  incun-ed  m 
accordance  with  the  strict  letter  of  the  Russian  Customs  Regula- 
tions, arc  not  enforced,  hut  that  nevertheless  the  eiiwrter  is 
charged  in  the  account  bv  dishonest  clearing  agents,  as  though  the 
fine  had  reallv  lieen  eiacted.  It  is  theretore  advisable  that  in  all 
cases  agents  should  lie  callwl  upon  to  produce  the  oHicial  receipts 
for  lines  stated  by  them  to  have  been  paid. 


Classification  of  Articles  in  Ctuloms  Tariff. 

.V«f < .— I'oiid  =  30  lbs.  avoirdupois.    Gold  rouble  =  »«.  id. 

The  following  decisions  affecting  the  ela-ssification  of  articles  in 
the  Russian  Customs  Tariff  have  recently  been  itiven  by  the 
Russian  (iovcnimeiit  :— 

Fluor  siwr. -Section  It.  Vart  1.     Duty,  4  copeck*  |M-r  pond. 

Apparatus  of  alloys  of  zinc  and  antimony,  and  with  [tarts  of  other 
materials,  for  pniduciiig  hydrogen, — Section  177.  Duty,  H8  copecks 
iK-r  poud,  with  an  addition  ot  2»  per  cent,  on  each  rouble  ot  duty 
leviable. 

France. 

Changes  in  Customs  Tariff. 

The  following  is  a  statement  of  the  Customs  duties  now  leviable 
in  France  on  the  importation  cf  the  under-mentioned  articles, 
which,  in  consequence  of  the  lapse  of  the  Tri'aty  of  l*si  between 
France  and  Italy,  now  [kiv  under  the  French  General  Tariff  instead 
of  (>ayiD^  conventional  nitea  as  formerly. 


TARIFF  CHASGKS  AXD    CUSTOMS 
REGULATIOyS. 

Russia. 

77ie  Sew  Customs  and  Excise  Duties  on  Matches. 

The  Juunial  de  SI.  Peltrst^mrg  for  the  3(ith  January  UHli 
February- 1  last.  »itli  relerenee  to  the  imposition  ot  certain  new 
duties  u'|>on  matches  in  Russia,  says:  — 

•  By  an  order  of  the  Imperial  Council  approved  bv  the  Kinpcror 
on  the  4th  Janiuiry  last,  matches  made  ill  Russi:i  will  pay  an  excise 
dutyot  one  quarter  copeck  \vc  lioi  of  less  than  73  iiiatelies,  and 
one  copeck  per  box  ot  fi-oiii  75  to  3iKi  matches. 

"Matches  iuiporlcd  from  al'road  will  jiay  a  duty  of  one  half 
cojieek  per  Iwx  of  75  iiuitches  or  less,  and  ot  S  cojKcks  per  box  of 
from  75  to  3<«l  matches. 

"The  license  for  factories  will  be  at  the  rale  of  M  roubles  per 
year  tor  those  in  which  the  work  i»  performed  by  hand,  of  luO 
roubles  per  year  for  lliasc  workine  with  machinerv-  niovc<l  by  horses, 
and  of  ISO  roubles  ix'r  year  for  those  where  steam  is  used. 

■•Uealers  in  matches  may  scl!  the  remainder  of  their  stores  of 
matches  without  excise  stamp  fer  a  month  sut)s«-(iucnt  to  the 
enforcement  of  the  new  taxes,  after  which  all  boxes  of  matches 
must  be  providol  with  stamps  attesting  that  the  Excise  has  been 

"  'The  new  Excise  duties  will  come  into  operation  on  the  1st  May 
18*8." 


Cla.ssifiration  of  Articles. 


Rates  of 

Duty  now 

leviable. 


Madder 

Sumac  and  fustic 

G.iU-nuts  and  acorn-cups  . 
Graphite  or  plombagine  . 
Boracic  acid 


Fr.  CIS. 
Free. 

Free. 

Free. 

Free. 

Free. 


Potash  and  carlionate  of  ix>ta.sli : 

OfEuroiieanproductiou.ifimporteddirect.ic.  Free. 

Do.    do.,    otherwise  imported 100  kilos.    2*46 

Vegetable  ashes Fr«e. 

Sulphate  of  qtlinilie 5°oO<i«>ol. 

Chemical  products,  not  specially  mentioned  in  ; 

tariff,  including  extracts  ot  quinine  and  phos-  , 

phor  paste 5  "  ,  od  roJ. 

Ochres,  ground  or  prepared  for  painting loo  kilos.    0'i5 

Italian,  sienna  and  umber  carllis „         0"50 

Talc,  pulverised „         0'i5 

Perfumeries,  other  than  soaps ; 

Alcoholic 


Non-alcoholic . 


•37-50 
1400 


To/^.— The  articles  stated  alwve  as  being  now  flrce  of  duty  under 
the  French  General  Tariff  were  also  previously  free  in  virtue  of 
the  Franco-Italian  Treaty. 

SwiTZEBUkSD. 

Classijictition  of  Articles  in  Customs  Tariff, 
-Vofe,— Quintal  =  2W*  lbs.  avoirdupois.    Franc  =  !ii''id. 

On  Categor>-  S<j.  "  bichloride  of  mercury "  is  to  be  added  after 
*'  corrosive  sublimate.*^ 

Ammoniscal  sulphate  of  copper  (for  use  in  destroying  mildew). 
Categorj'  IC,    Duty  ;i(i  centimes  per  quintal. 

In  the  note  attaehcfl  to  Category  17  •'acetate  of  lead"  (Saturn 
salts)  should  l>e  inserted  in  the  place  ot  •'  pyrolignite  ot  lead,"  which 
is  taken  out^ 

Madagascar. 

Customs  Tariff. 

The  I'l-emh  Aniiales  ilti  Commerce  Ezierieur  for  tlie  month  of 
November  last,  state  that  the  treaties  concluded  with  the  Hova 
Government  fix.  the  duties  to  l>e  collected  on  imports  into  and 
exports  ti-uin  Madagast-ar  at  a  maximum  of  lit  per  cent.  a<i  ralorem. 
For  a  cert^iin  number  ot  articles,  however,  the  duty  ot  10  per  cent. 
ad  caJort  m  has  been  temporarily  rejilaced  by  specidc  duties,  as 
shown  in  the  following  table  : — 


Proiisional  Export  Duties. 


Classification  of  Articles^ ' 


Rates  of  Duty. 


Ft.  Cts. 
Bones !  Per  100  kilos.   0-50 


AVax 

Gum  copal 

Ginger 

Hides,  salted  and  tanneil . 

Horns 

Caoutchoiio 


SO-00 

12-00 

•»'00 

Per  hundred  iS'W) 

Per  100  kilos.  12'00 


•  In  addition  to  Excise  duty. 
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Product. 


Aconite 

Ether  (of  all  kinds) 

Essential  oils 

Caustic  potash 

Caustic  soda 

Alum 

Alum  (powdered  and  crj*stnls)  , 

Alunitc 

Albumin 

Alizarin 

Alizarin  paste 

Alkaloids 

Alcohol 

Alcoholic  varnish 

Various  alcoholic  substances . . , 

Aluminium 

Ammonia 

Ammonium  carbonate 

Ammonium  acetate 

Ammonium  sulphate  (crude)  . . 

Do.  (pure)  ... 

Other  ammonium  salts  (crude) . 

Do.  (pure) . . 

Aqueous  ammonia 

Amyl  alcohol 

Starch  

Aniline 

Aniline  arsenate 

Aniline  d;es 

Crude  aniline  oil 

Aniline  salts 

Anthracene 

Antimony  (metal) 

Do.      (rcgulus) 

Ores  of  antimony 

Arrowroot . , 

Arsenious  acid  (crude) 

Arsenious  acid  (other  sorts) 

Metallic  arsenic 

Sulphide  ot  arsenic 

Arsenic  acid 

Prepared  medicines 

Asbestos  (rough) 

Do.      (prepared) 

Asphalt 


CcsTOHs  Tabifvs  von  CiiEsiicAt.  Troducts. 
(CAcm.  Zeil.  12,  88.) 


t'ustoms  Turil;  per  100  Kilos,  in 


America.        Gcnnany. 


France. 


Italy. 


D0II.S. 
Kreo 

220 

25  7o 

20 

2-20 

1-32 

1-32 

Free 

Free 

Free 

25  7o 

2 
•32  per  Gal, 

40  "/o 

• 

Free 

20  7o 
20% 
65 
20  ", 'o 
20  ',„ 
20  ',0 
20 ','0 
40  "/o 
10  °!o 
20°/, 
20  7o 
Free 
35  7o 
Free 
Free 

10  7o 
10  7o 
Free 
80  7o 
Free 
20  7o 
20  °  o 
207= 

40  7o 
Free 
25  "/o 
Free 


M. 

Free 

20 
20 
4 

i 

3 

3 

3 

Free 

Free 

Free 

Free 

180 

20 

20 

Free 

Free 

Free 

Free 

Free 

Free 

Free 

Free 

Free 

Free 

9 

Free 

Free  to  20 
Free 
Free 
Free 
Free 
Free 
Free 
9 
Free 
Free 
Free 
Free 
Free 
Free 
Free 
10-CO 
Free 


Fr. 


0-50 
O-'M 


Free 


30  per  h.  I. 
SO 

500 


Free 

7-75 

3 

7-73 

6-25 
Free 


Free 

Free 

G 

Free 

Free 
Free 
Free 
57= 


Free 


4 
300 

5 
0-50 
0-30 

Free 
Free 
Free 
Free 
1,200 
SO  per  h.  1. 
30 

5 

5 

4 

4 
0-5 
0-5 

4 

4 

38  to  47 
8  to  13 
Free 

Free 
10  to  13 

Free 
8 

1-0 
Free 
8  to  13 
Free 
Free 

10 

4 

Free 

120 


Austria- 
Hungary. 


Fl.  (Gold). 

21 
10 
4 

4 
1-30 

Free 
G 
10 
10 
10 
21 
24 

Free 

1-5 

3 

10 

1-5 

1-5 

10 

10 

Free 

10 

6 

1-30 

10 
1-5 


Free 

Free 

10 

0'50 

0-JO 

0'50 

0-50 

10 

24 


Switzerland. 


Eussia. 
per  Poud. 


Fr. 


1 
1 

0-30 


0'2pcr  gr.  tr. 


3 

I'O 
2 

Free 
0-2 

Free 
0-2 

7-0 
0-CO 
1-0 


1-0 

1-5 

1-5 

1-5 

10 

0-30 

0-30 

3 

1-0 

1-0 

40 


0-30 


Rbl.  (Gold). 


15-85 


0-25 
0-30 
0-07 
0-33 
15 
15 


1-50 
1-20 
1-20 
1-20 
O'CO 
0-50 
1-20 
1-20 

GO 
1-20 


15 
0-22 
0-22 

1-30 
0-65 
0-55 
0-55 


O'OCtoO-13 


•  Two  dollars  per  sallou  for  the  alcohol  contained  in  the  substance,  plus  23  7^. 
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United  States. 

Ottsfows  Dt^risfi>H,'i. 

Straw  pulp,  for  iMpcr-mnkors'  uso,  is  hold  to  \if  dntinblo  al  tlie 
mio  of  10  IKT  ooiit.  ml  raliirem.  iiiulor  tlii>  provision  in  Sclioilnle  M. 
(T.  1..  SiiS)  for  "jiiilp,  drictl,  for  piipor-ni^kirs'  use."  sncli  straw 
pulp  not  lioinir  ifif  pnlp  of  tlic  "  Kspnrto  or  Spanish  (crass,  and 
other  k-nisscs"  which  is  specified  in  Ihe  freo  list  (T.  I..  (Sll). 

Certain  earthenware  enieililes  nianufaetured  of  while  clay  arp 
held  to  \>e  dutiable  at  the  rate  of  r.r,  j)er  cent,  nil  f/i'or«m,  under 
the  provision  in  Seheilulo  B.  (T.  I.,  li")  tor  "all  other  earthen, 
stone,  and  croek'-ry  war.\  white,  (.'lazed,  or  edjsed,  composed  of 
eartliy  or  mineral  subst.iiices,  not  specially  eiuimeratod  or  provided 
for." 

Certain  Rclatine  sheets,  clairaetl  by  the  importer  to  consist  of 

f>aporand  pi^latine.  hut  which  upon  invest i;rat ion  wore  found  to 
>e  thin  transparent  sheets  made  wholl.v  of  celatine,  and  containing 
neither  paper  nor  cellulose,  are  held  to  be  dutiable  at  the  rate  of 
SO  per  cent,  al  ra'orem,  under  the  provision  in  Schedulo  A. 
(T.  I.,  S)  for  "  Kclatine  and  all  similar  preparations." 

New  Ccstoms  Tariff  of  Italy. 
See  Board  of  Trade  Journal  for  March,  pp,  200-274. 


Tit  AVE   nETWEEN  SPAIN  AND    THE 
UNITED  KINGDOM. 

Lmi-outs  into  the  United  Kingdom  feom  Spain. 


Peiscipax  Abticles. 


January 
1S87. 


Chemical  products  unenumerated  .Value  £ 

Copper  ore  and  regulus [  y^,u"^j 

f   Tons 
(  Value  i 

Pyrites  of  iron  or  copper [  vllue'i 


Manganese  ore U-aluc£ 

LV 

r 

Bags,  Esparto {value£ 


Lbs. 


QuicksUver {vi!i'„e£ 

Tons 


4,713 

3.021 
03,746 

900 
!I00 

."11,122 
102.S14 

cno.ooo 

58.500 

S.900 
2.-J,623 


January 

18!k<. 


4,810 
111,738 


55.117 

94,967 

770,960 

102,798 

9,511 
66,350 


Total  Value. 


1887. 


1388. 


January . . 
Febniary . 


£118,935 
£890,692 


£993,680 
£883,003 


Expobts  of  BRiTisn  and  Irish  Produce  from  the 
United  Kixgdo.m  to  Spain. 


PnixcirAL  Articles. 


A"""i {v'a]^£ 


January        January 

1SS7.  1SS8. 


Caoutchouc,  manufactures  of Value  £ 

Cement 


f    Tons  ' 
•  1  Value  £ 


Chemical  products  (including  dye 
stulTs) Value  £ 

Coal,  products  of  (including  naphtha 
aiul  paralTine) Value  £ 

GIa«a  manufactures Value  £ 

Grease,  tallow,  and  animal  fat. . .  {y^i^,'''|. 

Manure Value  £ 

Painters'  colours  and  materials. . .  .Value  £ 


Paper  of  all  sorts. 
Soap...... 


■U 


Cwts. 
aluo£ 
<■  Cwts. 
•I  Value  £ 


20.501 
7,627 


293 
567 

3,922 

3,135 
327 
965 

1,050 

2,486 

987 

426 
1,176 

291 
251 


17,860 
5,000 

96S 

300 
721 

1,909 

1,650 

625 

1,202 
1,191 

17,587 

2,230 

716 

137 

184 
185 


January  

February  

£235320 
£297,122 

£280537 
£309328 

UNITED  STATES  IMPOIiTS  AND  EXPORTS 
IN  1880  AND  8887, 


Imports  of  Merciiandibe. 


Quantities. 


Articles. 


1887. 


1886. 


Free  o/Duli/. 

Asphaltum,  crude,  lbs. . . 

Chemicals  :— 
Lime,  chloride  of,  lbs. . 

Potash,  muriate  of,  lbs. 

Soda,  nitrate  of,  lbs.. . . 
Sulphur  or  brimstone, 

crude,  tons 

Diamonds,  uncut,  includ- 
ing glaziers*  

Fertilizers  :— 

Ouano.  tons 

Phosphates  for  fertiliz- 
ing, tons 


Another 

Ores : — 
Gold-bearine  . 


02.216,885 

103,086,079 

40,891,063 

163,776,049 

90,705 

10,195 
24.19; 


Values. 


18S7. 


Silvcr-bearinz 

Plaster  of  Paris,  un- 
ground, tons 

Platinum,  unmanufac- 
tured,lbs 


PluniKago,  cwts 

Tins,    bars,    block.s    or 
pigs,  grain,  lbs 

Duiinblf. 
Brass  and  mainifacturcsof 


Cement,  barrels  1,500,721 

Chemicals  :— 
Potash,  nitrate  of,  lbs.        9.601,381 
Soda,    bicarbonate    of, 

lbs  1,803,183 

Soda,     carbonate,     sal 

sola  and  soda  ash,  lb,«.   280,777,383 


06,129,889 

1 
101,974,020 

47.0e2,9fr» 

139,.3S1,060 

10I,(54» 

13,344 

30,837 


133,601 

6,277 

187,101 

29,34 1,553 


1880. 


Soda,  caustic,  lbs 

Soda,  all  other  salts  of 

Clays,  including  kaoUnc, 

tons 

Coal,  bituminou-s  tons  . . 

Copper  :— 

Ore  (fine  copper  con- 
tained therein),  lbs.. 

Pigs,  bars,  in--ots.  old. 
and  unmamifactnred, 
lbs 

Manufacttires  of 

Earthen.  stone,  and 
china  ware 

Glass  and  glass-ware  .... 

Iron  and  steel  and  manu- 
factures of 

Jewellery,  of  cold,  silver, 
and  precious  stones  . . . 

Lead  and  manufactures 
of  

JIarble.  stone,  and  manu- 
factures of 

Metals,  compositions,  and 
manufactures  of,n.e.8.; — 
Bronze  manufactures 

Another 

Mineral  substances,  n.e.s. 

Salt,  lbs 

Zinc:— 
Spelter,  and  manufac- 
tures of,  in    blocks, 
pigs,  and  old  


S9,IC>,85« 

16,171,130 

42,487 

850,331 


141,600 

3,511 

119,428 

29,531,35.'i 


916,152 

10432,805 

3,417,803 

.301,96.3,864 

79,746,941 

10,593,681 

32,501 

861,021 


3,935,432 
212,539 


4>795,050 
531,789 


Manufactures  of  . 


712,444,637 


0,517,070 


■92,937,313 


4,791,521 


Dollars. 

97W 
1,686,742 

507,588 
2,238,806 
1,401,050 

286,072 

252,205 
206,933 
792,620 

14,028 

4,228,107 

147,228 

503,716 

376,554 

6,921,948 

378,290 
1.469,183 

264,560 

31,603 

2,843,802 

1,651,337 

51,665 

293,4.39 

2,620,975 

199,006 

13,086 

107,100 

6,138,769 

7,687,051 

30,420,5»0 

11,684,830 

608,10} 

901,037 

814,020 
2,277,401 

145,325 
1,267,111 

309,74-4 
4t,7U3 


Dollats. 

108,528 
1,418,023 

723,010 
2,373,068 
1362,041 

300,220 

302,154 

310,413 

1,447,336 

est 

2,S3»,9i9 
150,58(1 
373,941 
231,692 

0,728,908 

410,907 
96.1,225 

278,859 

59.907 

3,244,700 

1,553,138 

40,770 

201,504 

2,515,879 

346,781 

40,381 
126,722 
5,402,524 
6,757,108 
41,630,779 
10,208,152 
1,061,617 
963,268 

782,890 
2,157,185 

191,233 
1,450,634 

150,101 
48,278 
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KxponTS  OF  FoBBiox  Merchandise. 


Quantities 


1887.  1888. 


Free  vf  Duly. 

Asplmltuin,  criulc,  lbs... 

Cliomicals  :^ 
Lime,  cliloridc  of,  lbs.. 

Potash,  muriate  of.  lbs. 

Kmla,  iiitniteof,  lbs.... 
Sulpiitir  or  brimstone, 

rnuie,  tons 

Diiimonds,  uncut,  includ- 
in,ic  Rliiziers" 

Fertilizers: — 

Ounno.  tons. 

rho-spbiites  for  fertiliz- 
ing, tons 


All  other 

Ores:— 
Gold.bearin^  . 


170,518 
15,000 

0,3.11,101 
20 

4,000 


Silver-bearinff 

Piaster    of     Paris,    un- 

cronnil,  tons 

Phitinuin,      mimonufae- 

turcd, lbs 

Pbnnbnpo,  ewls 

Tins.  bars.  bloeks,orpif^s. 
trrain,  lljs 

Dutiable. 

Brass,  and  manufactures 
of 


Cement,  barrels 

Chomirals  : — 
I'otasb,  nitmto  of,  lbs. . 
Sofia.    bic:irbonato    of. 

lbs 

Sod«.  carbonate,  sal 
Koda  aud  so<Ia  ash.  lbs. 

Boila,  c.iUBtic.  lbs 

Soda,  all  other  salts  of 

Clays,  including  kaoline, 

tons 

Coal,  bituminous,  tons  . . 

Copper  :— 

Ore  (line  copper  con- 
tained therein),  lbs.. 

Pips,  bars,  ineots.  old, 
and  unmanufactured, 
lbs 


Manufactures  of . 


Earthen,  stone,  and  china 
ware 

Glass  and  ^lass-waro. . . . 

Iron  and  steel,  nnd  manu- 
factures of 

Jewellery,  of  Kold,  silver, 

and  precious  stones. . . 

Lead,  and  menufactures 

■      of 

Marble,  stone,  and  mimu- 
fucturcsof 

Metals,       compositions, 
and  manufactures  of, 
n.c.s.  :  — 
Bronze  manufactures 

Another 

Mineral  substances,  n.c.s. 

Salt,  lbs 

Zinc  :— 

Spelter,  3nd  mannf:ic- 
turcs  of,  in  blocks, 
pigs,  and  old 

SInnufacturcs  of 


308,600 

58.') 
9,878 

.T«n,231 

«,4ns 

39,302 
1,237,903 

1 
176 

48.724 
900,459 


038,137 
14,919 

36,598 

9 

18,250 

15 


151,^68 


8,502 

67,113 

184,901 

1,189,023 

24,470 

28 

7,226 

213,288 
82,76.8 


Values. 


1887.  1886. 


1,788,010 


13,495 


1,939,451 


1,435 


Dollars. 
8,995 

315 

1.36,753 

400 
800 

2,3:0 


600 

22,800 

100,980 

10,1  ft'i 
12,005 

10,t35 
016 
542 

24,3S3 

IS 
1,997 

4,890 

94,145 
12,094 

14,759 
26,878 

149,808 

27,096 

286,229 

3,738 

l,.i97 
48,716 

3,270 

175 

IS 


Dollars. 

8,031 

511 

2  323 

181 

2,506 

295 
1,821 


32,886 

2,183 
11,511 

1,100 

2,213 

24.242 

286 

277 

24,102 

22,199 

5,831 
8,063 

17,718 
11,471 

242,702 

,TO,e39 

478,077 

2,251 

1,031 
46,145 

3,509 

59 

427 


ExPOnTS   OF  DOUESTIC   MEltCIIANUISE   IN    1S8C   AXU  1887. 


Articles. 


Brass,  and  manufactures 
of 


Bricks . 


Chemicals  :^ 
Acids 


Ashes,  pot  and  pearl,lbs, 


Coal  :— 
Anthracite,  tons. 


Bituminous,  tons. 

Copper  :— 
Ore,  tons 


Ingots,  bars,  and  old, 
lbs 


Sheets,  ll>s.. 


All  other  manufactures 
of 


Fertilizers,  tons 

Gunpowder    and    other 
explosives 

Iron,  steel,  and  manufac- 
tures of 


Jewellery,  and  manufac- 
tures of  sold  and  silver 

Load,  and  manufactures 
of 


Lime  and  cement,  bbls.  . 


3larble,  slate,  and  stone, 
and  manufaetures  of . . 


Mineral  oils : — 
Crude,  galls... 


Be  fined 

Ore,  gold  and  silver  bear- 
ing  

Paints     and      painters' 
colours 


Quantities. 


18S7. 


1880. 


Values. 


1887. 


917,024 

825,l.8« 
706,361 

23,00  i 
12,347,507 

123,880 

221,272 


83,247 


80.050,286  ,76,!M6,4S0 


572,159 

607,076 
541,768 

20,876 

19,50  t,0S7 

■49,334 


ParafHne  and  par.   wax, 
lbs 


Quicksilver,  lbs 

Salt,  lbs 

Tin,  mivnufactures  of ... . 

Zinc,  and  manufactures 
of:- 

Orc  or  oxide,  tons  . . 

Pig,  bars,  plates,  and 
sheets,  lbs 

AH   other  manufac- 
tures of 


33,135,338 

895,413 

4,683,680 


235 
1.30,070 


27,441,126 

■177,332 

4,82.8,803 


1,311 
917,229 


Dollars. 
275,01? 

80,543 

97,916 
39,203 

3,109,166 
2,001,906 

2,774,464 

1,22.3,200 

21,008 

92,064 

1,105,501 

482,949 

10,2;i3,922 

463,950 

140,003 

97,771 

541,932 

5,141,833 

11,757,009 

87,601 

■197,470 

2,018,001 

455.790 

27.213 


1880. 


Dollars. 
183,686 

104,724 

100,113 
28,681 

2,718,143 
1,440,631 

2,341,164 

1,960.189 

8,.383 

76,.186 

1,090,715 

450,319 

14,86-.087 

■128,320 

1.30,600 

123,6S4 

593,728 

5,068,409 

43,076,795 

56,731 

401,060 

1.843,004 

210,833 

29,580 


172,561        151.55S 


17,286 

9,017 

10,789 


49,lo3 
73,192 
13,526 


f  2 
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FXTIf.iCTS  FJtOM  DIPLOMATIC  AND 
COysULAIt  UEPORTS. 

Laud  M.vnE  from  Cotton-seed  Oil  in-  America. 

\  (losniiti-Ii.  dated  tho  intli  F.>hruar.v  last.  '1ms  born  received 
from  Sir  L.  Sackville  West.  II.  r  Majesly's  Minister  at  Wasliiiigton, 
enclosinit  a  uieinoranvlmii  mi  Hie  sale  of  lard  made  from  eolton- 
seedoil.  the  produeliori  of  whieh  is  said  to  lie  seriously  afToclinK 
that  of  real  lard  in  tho  ITnited  States.  The  following  is  a  copy  of 
the  niemomiidum  ir.  question  :— 

••  .\  Dill  is  now  Iwfore  the  Senate  tor  reKulatinir  the  sale  ot 
lululterated  lard,  that  is  to  say,  lard  made  from  eotton-sei-d  oil.  liy 
the  imposition  of  a  tax  of  one  eent  per  11>.  The  cot  ton-jrrowini; 
Stales  have  mc>niorialis«l  Congress  .aiainst  this  me.isiire.  Ihey 
assert  thai  the  imposition  of  siieh  a  tax  will  practieally  destroy  the 
mannfaelure  of  eotton-seed  oil,  render  worthless  the  mills  in  which 
millio'is  of  dollars  of  the  hard  earnint's  of  the  entire  country  are 
invested,  throw  out  of  employment  thousands  of  poor  operators  and 
lahoiiri'i-s.  and  drive  ti-om  the  markets  ot  the  world  one  o(  tho  chief 
pro<lucts  of  tho  United  Slates. 

"  The  extent  to  wliieli  oolton-sced  oil  is  used  as  an  adulterant  of 
lard  is  admitted  liv  those  who  use  it.  .\  linn  in  Galveston  (Teiius) 
has  admitted  that  thev  alone  consumed  one-fifth,  or  from  3,01111.000 
toSOlKHlOO  gallons  ot  the  total  eotton-oil  jn-odnct  of  the  Vnited 
States  in  the  manufaeture  of  lard,  and  tliat  the  linn  made  and  sold 
1-i.st  year  (Hi.OOo.OOO  U)s.  of  so-called  relined  lard,  ot  which  only 
lit)  per  cent,  wai  lard,  the  remainder  Ijcing  cottou-secd  oil  and  beef 
fat. 

"  Tho  ■  Cotton-Seed  Oil  Trast,'  which  monopolises  the  industry 
of  produeinK  the  oil,  works  it  may  hero  be  observed,  some  of  the 
laricsl  lard  factories  in  the  United  States.  The  consnmers  ot  lard 
do  not  complain  tiiat  cotton-seed  lard  is  an  injurions  production, 
but  that  thev  have  no  means  of  knowini;  when  they  are  ])urcliasing 
real  lard,  aiid  lieuce  they  seek  for  some  legislative  measure  to 
establish  the  liiffercnce  between  the  two  productions." 

TitADE  IX  Explosives  in  Fkance. 

Tho  followiutf  particulars  of  the  import,  export,  and  production 
of  explosives  in  l-'ranco  in  1SS5  and  issi;  have  been  furnished  to 
J[r  .T.  .\.  Crowe,  Her  JIajesty's  Commercial  Attachi-  for  Kurope,  by 
the  Directors  of  Commerce  and  Indirect  Taxes,  and  are  contained 
in  his  report  dated  the  13th  February  last  :— 

*'  As  repards  imports,  we  should  remember  that  gunpowder, 
pun-cotton,  nitro-Klvceriue,  picratc,  and  fulminate,  are  all  iiro- 
hibited,  that  dynamite  is  allowed  to  enter  at  a  duty  of  2  francs 
no  (•.•utimes  per  kilos-'.,  lunler  special  regulations  j  and  that  loaded 
cartridges  are  admitted,  tnider  special  arrangements,  at  a  duty  of 
23  fniiies  per  100  kilos. 

•'The  imports  of  dvnamite  and  loaded  cartridges  into  France  in 
ISSB  were  as  follows ;— From  Belgium,  fts.lio.i  kilos,  ot  dynamite, 
and  cartridges,  nil;  from  Knglaud,  dynamite,  nil,  and  VVA  kilos. 
of  cartridges  ;  from  Italv,  dynamite,  nit.  and  18  kilos,  of  cartridiies  ; 
from  Switwrland,  dvnamite,  nil.  and  1,+oS  kilos,  of  cartridges; 
giving  totals  of  08,005  kilos,  of  dynamito  and  l.COa  kilos  of 
cartridges. 
"  Belgium  is  the  solo  importer  of  dynamite. 
"The  exports  of  explosives  have  been  as  follows i—JIilitary 
powiler.  '.lill  kilos  in  ISSli,  and  nil  in  1S8.5;  sporting  powder, 
3fl,m,S  kilos,  and  l.l.tiit  kilos.;  mjnin;j  and  foreign  trade  powder, 
(««,li>l  kilos,  and  i<17.7T'J  kilos. 

"The  iiroduction  of  dvnamite  and  gunpowder  is  controlled  by 
the  Excise,  and  ollicial "  returns  show  the  sales  to  have  been  as 
follows :— Sporting  powder,  i:v>,518  kilos,  in  1880  and  .liiO„W2  kilos. 
ill  1885;  mining  powder,  2,5.ii).128  kilos,  and  2,815.258  kilos.; 
military  fwwder. KU.SSG  kilos,  and  171.SS8  kilos.;  powders  sold  of 
all  kinds  on  the  Swiss  lind  Italian  frontier-districts  of  Corsica, 
M<maco  and  Tunisia,  l+s.m,?  kilos,  and  lOO.l'.iS  kilos.;  dynamite, 
S!io,filS  kilos,  and  447,3511  kilos.;  nitro-plycerine,  008  kilos,  and 
774  kilos. 

"Tho  total  amount  of  gunpowder  that  paid  Excise  was  ■4,16!>,081 
liilos.  in  1880,  and  l,4oii,G(il  kilos,  in  1885. 

"The  Excise  on  gunpowder  gave  12,!I70,255  francs  (518,808?.)  in 
188B,  as  against  13,802,411  francs  (hai.vM.)  in  1883." 

Danish  Institute  fou  Encouhagement  of  Ixdusiky. 
Sec  Board  of  Trade  Journal  tor  Marcb,  p.  283. 


MISCELLANEOUS  TRADE  NOTICES. 
Change  of  the  Orikntal  Mi.sEtM  or  Vienna  into 

AN    AfSTHIAN    CoMMEltCIAI,   MuSElM. 

The  Moniletir  Offlcicl  du  Commerce,  in  its  issue  ot  the  2iitli 
January  last,  with  reference  to  the  change  of  the  Oriental  Museum 
of  Vienna  into  the  Austrian  Commercial  Museum,  says  :  — 

"  A  recent  Imperial  decree  has  authorised  the  Oriental  Jlnseum 
to  take  hencefoith  tlii>  .title  of  'ImiH'iial  and  lloyal  Austrian 
Commercial  Museum.'     This  title,  which  implies  to  some  extent 


Govemmenfprotcction,  is  only  granted  generally  to  a  very  small 
number  of  scientille  and  other  societies. 

"This  sovereign  favour,  as  well  as  the  new  charter  duly 
sanctioned  by  the  propi'r  authorities,  confirms  the  change  of  tho 
Oriental  Museum,  which  has  been  in  question  tor  more  than  a 
year. 

"  Founded  in  1873,  at  the  time  ot  the  last  international  universal 
exhiliition  which  was  held  at  Vienna,  that  is  to  -say,  at  a  time  when, 
notwithstanding  the  vicinity  of  the  East,  the  articles  peculiar  to 
those  regions  were  still  very  little  known  in  Austriii,  the  Oriental 
Museum  has  largely  contributed,  during  the  U  yi-.irs  of  its 
existence,  to  spread  the  tiuste  in  tliat  ilireition.  It  may  be  said 
that,  under  this  impetus,  a  certain  number  ot  lininehes  of  Austrian 
industry  have  adopted  the  Oriental  style,  ami  have  succeeded  in 
accurately  reproducing  many  clever  and  elegant  examples  ot  it. 

"The  principal  means  bv  which  the  Oriental  Museum  has 
attained  its  object  have  been"  by  frequent  exhibitions  of  art  iijiplied 
to  industry,  organised  sometimes  at  Vii'niia  and  sometimes  in  the 
provinces";  the  permanent  exhibitions  of  Oriental  collections ;  the 
introduction  into  technical  schools  o(  Oriental  models  innl  designs; 
finally,  the  very  active  campaign  in  favour  ot  Drientiil  art  which 
has  been  conducted  by  authorised  writers  in  the  review,  entitled 
(Eslcrrcicliisehe  Monatsschrift  fur  iltn  Orient. 

•'  The  Oriental  JIuscum  has  besides  endeavoiii-ed  to  knit  still 
closer  the  old  commercial  relations  of  Austria-Ihingary  with  tho 
Eastern  countries,  to  develop  them,  and  to  extend  til  'ir  range  to 
the  regions  ot  the  extreme  East.  It  is  principally  in  this  direction 
that  its  activiiv  lias  been  exercised.  The  increasingly  higher 
returns  of  trade  lietwcen  Austria-Hungary  and  the  East  Indies  arc 
the  indisputable  ivsnlt  of  its  clforts.  It  has  applied  itself,  moreover, 
to  forming  mercantile  associations  and  syndicates  dealing  chiefiy 
with  exports  to  distant  countries;  to  puljlishing  works  intended 
to  convey  further  infurniation  as  to  the  iieople  and  manners  ot  India 
and  .\sia;  finally,  to  estaljlishing  connexions,  by  means  of  corre- 
spondents, between  the  mercantile  world  of  the  East  and  the  manu- 
facturers and  merchants  of  Austria. 

"  Tlie  Minister  for  Foreign  Affairs  has  apjiointed  a  member  ot 
the  Consular  Service  to  assist  during  the  period  of  change.  He  has 
also  entrusted  to  him  the  publication  ot  consular  trade  reports 
of  .\ustria-Hungarv.  This  department,  as  well  as  that  ot  Commerce 
and  Public  Instruction,  will  be  represented  in  the  sittings  of  the 
Administrative  Council  liv  special  deleL'ates.  Thus  the  Commercial 
Museum  of  Vienna  enjoys  equiilly  the  iinitection  of  the  (iovern- 
mcnt  and  that  of  the  representatives  of  commercial  and  industrial 
interests  in  tho  Empire. 

"Article  3  of  the  Articles  ot  Constitution  indicates  some  of  the 
new  olijeets  which  this  new  commercial  museum  will  endeavour 
to  efl'ect ; — 
"  1.  The  development  of  collections  ot  artistic,  and  ethnographical 
specimens  already  commenced;  the  temporary  exhihition 
of  these  irlUetiolis  in  the  provinces. 
"2.  The   establishment  of  a    bureau   for    giving    inforination 
respecting   Customs    tarills,   costs  of  transport,  ways   of 
comiuunication,   and   decisions   of    foreign    tribiuials    in 
commercial  cases. 
"3.  The  enlargement  of  the  library. 

"i.  Correspondence  with  members  of  the  institute,  as  well  as 
with  the   most   important   scientific  and  commercial  cor- 
porations. 
"  5.  'i  he  study  of  economic  progress  in  foreign  countries. 
"  0.  Th  •  establishment  ot  a  laboratory  for  the  analysis  of  raw  and 

industrial  products  ot  loreign  countries. 
"  7.  The  organisation  of  meetings  and  conferences  upon  subjects 

of  interest  to  trade  and  geographical  i-esearch. 
"8.  The  issue  of  publications  dealing  with  the  question  of  the 
establishment  of  similar  institutions  in  foreign  countries, 
and  rontainiug  miscellaneous  information  respecting  com- 
mercial interests  generally." 

Patents  for  Inventions  in  Switzwerland. 

The  following  information  respecting  patents  tor  inventions  in 
Switzerland  is  extracted  from  the  Muniteur  dis  Inttrtts  Matcricls 
for  tile  I'.ith  I'ebniary  last  :— 

"  In  July  last,  the  Swiss  people  accepted,  by  203,300  votes  against 
57  8ip  an  addition  to  the  Federal  Constitution,  which  places  within 
the  jurisdiction  of  the  Coufederalion,  le^tislation  'upon  the  pro- 
tection of  new  designs  and  models,  as  well  as  ot  inventions 
represented  bv  models  and  applicable  to  industry.'  Tins  provision 
requires  two  distinct  laws,  'llic-  bill  relating  to  industrial  models 
and  desiirns  has  iml  vet  appeared,  but  an  cxtra-parliamentary 
commission  of  10  memliers  lias  iminired  into  tho  project  of  the 
Federal  Department  of  Commerce  and  Agriculture  with  reference 
to  patents  for  inventions. 

"  The  result  of  their  labours  has  been  that  the  Federal  Council 
adopted,  in  its  sitting  of  the  20th  January,  a  message  to  the 
Federal  Assembly  and  a  iirojet  de  loi  ot  32  articles  upon  invention 
patotlts. 

"  The  Constitution  refers  only  to  inventions  represented  hil 
models.  This  condition,  which  does  not  exist  in  any  other  country, 
will  give  to  the  Swiss  law  ii  peculiar  character.  It  has  for  its 
object  to  exclude,  and  it  does  exclude  from  protection  and  limi- 
tation c,t  the  law  upon  patents,  llie  chemical  industries.  It  will 
also  n'siilt  in  eliininaling  pal.'iils  taken  out  for  inventiolis  badly 
matured,  and  ot  which  the  authors  arc  unable  to  explain  the 
technical  working. 
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**  The  first  article  descrilns  a  model  as  any  plastic  representation 
of  an  invention  which  shows  clearly  the  natnre  nna  use  of  the 
lattor.  The  Federal  Council  dot's  not  consider  that  the  deposition 
of  the  model  hy  the  inventor  stiould  Ih:  made  obliKatory,  but  will 
bo  contented  with  proof  that  this  model  exists. 

•'In  the  pmjet  <1e  lot  it  is  laid  down  that  the  delivery  of  the 
patents  will  \h:  submittrd  ton  preliminary  examination,  the  sole 
tibjei't  of  which  is  to  draw  the  attention  of  tm*  inventor  to  nullifyinsr 
causes  which  nii^ht  imjudice  his  fnitent ;  the  refusal  of  the  patent 
is  only  to  be  iustitied  if  the  necessary  formalities  of  deposition 
have  not  been  fultilled. 

"InonU-r  to  reconcile  the  necessity  of  istatinj?  ihe  ownership  of 
an  invention  at  ilie  time  when  it  is  conceived,  and  of  the  required 
proiluction  of  a  model,  the  pvojet  provides  for  the  delivery  of  a 
provisional  imtent,  demande<I  at  the  time  of  the  invention,  the 
only  effei't  of  which  will  be  to  maintain  for  three  years  the  claim 
of  the  inventor  to  a  linal  patent  (rrauted  uiK)n  proof  of  the  existence 
of  Ihemtxlel;  the  final  patent  alone  will  confer  on  the  proprietor 
an  exclusive  rinht  to  his  invention. and  the  power  of  prosecuting 
those  who  infringe  it," 

Coal  in  Tcrket. 

The  'Helffian  Consul  nt  S.ilonioi.  writing  t^  the  Belcian  SuUetin 
du  Muxee  Comin  rcial  of  the  Hth  of  Febniary  last,  stales  that  an 
rttensive  bed  of  coil,  discovered  in  l^^tj.  is  now  beinic  examined 
close  to  (fheoifhely  niilway  station,  not  far  from  Salonica.  At  first 
the  pntsih^cts  of  minini;  did  not  appear  very  hopeful,  but  of  late 
there  had  l»een  reason  to  believe  the  bed  to  be  richer  than  was  at 
tirst  9uppoNe<l.  The  Government  has  not  yet  been  persuaded  to 
give  any  company  a  firman  i>ermitting  them  to  work  the  mine. 


AxTiMOXY  rs*  Turkey. 

The  Belgian  BuJletin  du  Muxee  Commercial  for  the  18th 
February  quotes  from  i\\v.  Journal  de  la  C/tumbre  de  Commerce  de 
Constant iti'ipJe  the  statement  that  M.  Miltiades  Constaiitinidis, 
who  is  the  proprietor  of  a  mine  of  antimony  in  the  island  of  Samos. 
is  r<'ceiving  offers  from  various  capitalists  with  a  view  to  the 
working  of  this  mine.  The  latter  is  said  to  lie  very  rich,  and  a 
certain  quantity  of  the  ore,  lately  examined,  produced  from  5S  to 
GO  per  cent,  of  antimony. 


Spain'. 

The  Andalusian  Sulphur  Indusiry. 

The  production  of  sulphur  is  one  of  the  principal  industries  in 
An<lalusia.  Its  centre  is  in  the  neighlK>urhood  of  Alineria.  where  it 
has  attaine<l  a  high  degree  of  development.  Rich  sulphur  mines 
are  found  in  various  parts  of  the  mountains  in  that  district.  An 
old-established  and  very  successful  sulphur  refinery,  situated  just 
outside  Almeria,  has  recently  passed  from  the  possession  of  a  local 
bank  into  tliat  of  a  company  called  "Sociedad  Minero  Industrial 
de  Almeria,"  and  since  that  the  works  have  been  so  much  extended 
that  they  wilt  soon  be  able  to  export  thousands  of  tons  of  its  two 
siKjoialties— Mowers  of  sulphur  and  washed  sulphiur.— C'Aemis^  and 
Druggist. 


SpAidsH  Colonies. 

Quicksilver  in  Cuba. 

Tl  is  thought  that  the  unsatisfactory  condition  of  sugar-growing 
will  cause  greater  attention  to  l)e  paid  to  the  development  of  the 
immense  mineral  resources  of  Cuba.  Amonff  the  mines  for  which 
titles  Imve  l)ecn  granted  by  the  Government  are  two  quicksilver 
mines,  covering  an  area  of  27  hectares,  and  one  for*  antimony, 
coverinir  Co  hectares.  The  Government  are  wilUnir  to  offer  all  the 
advnntugis  iw>ssibte  with  a  view  of  developing  the  country,  but 
there  wnnld  be  a  dillicuUy  from  insutEciency  of  lal)our  for  working 
on  a  large  scale — :i  ditficulty  which,  however,  could  easily  be  sur- 
mounted by  im|x>rting  miners  from  Spain  or  elsewhere.— C'/iemis^ 
and  Druggist. 


The  Cbehical  Tbade  in  Russia. 

The  chemical  industry  in  the  Moscow  district  is  represented  as 
U'ing  in  a  very  flourishing  condition,  and  huvin?  greatly  extended 
the  market  for  its  j)roducts  durinvr  the  year  iHs7.  Some  of  the 
Russian  works  are  now  about  to  undertake  the  manufacture  of  the 
finer  chemicals  and  pharmaceuticJil  preparations,  which  liave 
hitherto  \m^-i\  supplie<l  to  Russian  consumers  by  foreign,  principally 
German,  manufacturers.  It  is  said  that  the*  output  and  sale  of 
hvdrochloric  acid  in  particular  is  very  rapidly  increrisimr  in  Russia, 
from  which  it  may  be  inferred  tuat  the  alkali  industry  in  that 
country  is  also  assuming  lanrer  proportions.  Meanwhile  the 
rumours  that  Russi.i  intends  to  adopt  ^oalething!ike  a  free-trade 
policy  towards  liritish  gomls,  or  at  least  concede  to  the  latter  much 
more  favourable  terms  than  she  drn's  to  articles  of  German  pnxluce. 
are  persistently  revived.  If  adopted,  such  a  policy  would  certainly 
not  tend  to  improve  the  commercial  relations  between  Germany 
and  Russia,  but  Great  Britain  would  no  doubt  reap  a  considerable, 
if  temporary  benefit.— CAemiX  and  Druggist, 


Straits  Settlemexts. 

Essential  Oils. 

Essential  oils  of  lemon  gra^s,  patchouli,  nutmeg,  and  other 
aromatic  plants  form  fairly  important  items  of  export  from  Singa- 
IK>re.  At  present  there  an*  but  twodistillinz  works.  Th.-  distillers 
are  themselves  cultivators  of  the  plants  they  distil,  among  which 
lemon  grass  holds  a  prominent  place.  There  are  also  factories  of 
essential  oils  in  Ceylon  and  India,  and  competition  is  pretty  close. 
As  per  trade  statistics,  the  experts  of  ess«'ntial  oils  of  all  sorts, 
quantities  not  stated  (they  are  sold  per  oz.).  amounted  in  l*^*^  to 
15.1S7  dolls.,  and  in  1SS5  tolI.7otJdolU.  These  aniounis  are  probably 
incorrect,  much  more  being  Iioth  manufactured  and  export<-d,  but 
proliably  not  repc»rted  to  the  export  otfice.  There  is  such  an 
abundance  of  aromatic  leaves,  flowers,  roots,  barks,  and  woods  in 
Malaysia  that  it  surprises  one  that  the  industry  is  not  being  more 
extended. — Chemist  and  Druggist. 

The  Puodcctiox  of  Cctcii. 

Vfc  hear  from  Rangoon  that  there  is  some  probability  of  a  serious 
diminution  of  the  proiiuction  of  cutch  in  Upper  Bunnah,  as  indeed 
there  has  already  l>een  a  palpable  decline  in  the  exports  frrmi 
Rangoon  during  the  hist  few  years.  In  1N83-HI  the  quantity 
exported  via  Allonmyo  was  very  nt-arly  150,000  mannds,  the  follow- 
inir  year  it  fell  to  lOl.'uOO.  and  in  1SS5-80  to  only  70,0iX»  mannds.  The 
last-named  year  being  the  t;rst  of  the  occupation  of  King  Theebaw's 
dominions  by  the  British,  trade  suffered  owinc  to  the  unsettled 
state  of  th-s  country;  but  in  1S.S*>-H7,  although  the  coimtrv'  was 
proljably  quieter  than  it  had  been  durin?  the  decline  of  Theelww's 
reign,  there  was  a  further  falling  off,  and  the  quantity  exported  was 
only  tJi.WO  maunds.  The  decrease  in  exports  via  Tonnghoo  from 
lii.o<M)  to  four  maunds  onlv  need  not  cause  any  surprise,  since  the 
disturbed  state  of  the  Nyngian  and  Teroethen  districts,  which 
produce  the  cutch  broueht  into  Tounsho*^.  suiliciently  accounts  for 
the  entire  collapse  of  this  trade.  In  tlie  Irawaddy  district,  too,  the 
trade  has  decayed.  The  cause  of  this  decline  is  to  bt;  found  in  the 
reckless  and  wastefiU  way  in  which  the  supply  has  been  dealt  with. 
In  the  time  of  King  Theebaw  forest  conservancy  was  not  known, 
and  the  lessees  of  the  forests  cared  nothing  for  prescr\ing  the  trees 
from  fire,  or  of  conserving  the  young  timber. — Chemist  and 
Druggist. 

Chemische  Fabriic  auf  AcTiEy,  Berlin-. 

The  directors  of  the  Chemische  Fabrik  auf  Actien  in  Berlin, 
better  known  here  as  Sehering's  Works,  have  decided  to  pay  u 
dividend  of  2*  per  cent,  for  the  year  1887,  the  net  profit  being 
872,»SO  m.,  or  43,0'2i*?.  The  company's  turnover  during  the  year 
1SS7  was  considerably  in  excess  oi  the  previous  year's,  and,  accord- 
ing to  appearances,  further  progress  will  l>e  made  in  1SS8.  Several 
new  preparations  have  lately  been  added  to  the  list  of  the  firm's 
articles,  but  the  contemplate*!  manufacture  of  aluminium  has 
l>een  abandoned  for  the  present.— CA^mts^  and  Druggist. 

The  Braziliax  Drug  Trade. 

The  value  of  the  imports  of  chemicals  into  Rio  de  Janeiro  during 
the  financial  year  18S4}-87  is  declared  at  2,27S,;n;:;  milreis,  of  which 
554,050  m.  came  fromithc  United  Kingdom,  and  HS.7I2  m.  from 
Germany.  lu  isSo-SO  the  figures  were2;i7o,til7m.  ( I'nitei  Kingdom 
549,8t>2  m.,  Germany  4*W.7S2 ) .  Of  articles  of  pharmaceutical  interest 
the  imports  are  given  as  follows  ; — 


Seed  and  plants 

From  United  Kingdom 
„    Germany ........ 

Perfumery,  dyes,  &c. .' 

From  United  Kingdom 
,,    Germany 


1885-«6. 

1886-87. 

Ms. 

Ms. 

2,123,737 

2,072,997 

cos.sss 

407,091 

291,?W 

»H,2M 

2,913,fiOS 

3,080,793 

5«!,S68 

519.67S 

198,10 1 

183,492 

— Chemist  and  Druggist. 


TuE  Bob  AX  Compaxv. 

At  a  general  meeting  of  the  shareholders  of  thfi  Bomi  Company 
held  in  London  on  March  8.  it  was  stated  tliat  the  eon)|«iiy  had 
purchased  the  right  of  working  for  fiftv  years  two  mines  in  Asia 
Minor  containing  boracitc.  from  which  borai.  boracic  acid.  Ac.  are 
manufactured.  It  ha^  also  purchased  a  factory  near  Paris,  which 
is  canaille  of  turning  out  the  full  quantity  of  l>orax  products  fur 
which  a  market  can  he  found.  The  two  mines  are  eilH'ctcd  when 
in  full  working  order  to  yield  9,000  tons  of  boracite  per  year. 

—  Chemist  and  Druggist. 
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Kxi'oitT  DfTv  O.N  SoiTii  Ameuican  Cixciiona. 

tt  is  wiiil  Hint  from  :Miiv  1  an  export  duty  equal  to  3<7.  per  1>). 
will  be  IcvieJ  on  nil  riiu-lionn  Imrk  eiportel  from  Bolivia.  The 
reiwrl  requires  coiiliriuiition.  ns  it  does  not  seem  likely  llmtoitlicr 
the  Holiviuu  or  the  Chilian  noveriinieiit  (for  |mil>ably  the  duty 
aiqilies  to  hnrks  sliippi><i  liv  Chilian  por(s)  would  luipose  n  duty 
whieh  will  seriously  interfere  with  the  rising  iiidiistiy  of  ciuchoiitt 
lilautiiiR  in  Bolivia.— C7u'i;ii*f  and  Drugrjist. 


Illl'OKTATlOX   OK   PUAltM.VCEDTIC.\L  PuEPAltATIOKS 
INTO  JaI'AN. 

Important  alterations  are  reported  to  have  becu  made  in  the 
reKulatioiis  aireetinn  the  importation  of  pharmaceutical  articles 
into  Jnimn.  Hithertoall  niedieiual  druesaiid  preparations  brought 
into  that  ciiuntry  have  been  subjected  to  examination  by  the 
Japanese  Government,  and.  if  found  to  answer  the  tests,  were 
stumped  Willi  all  olFicial  seal  as  "lit  for  medic.il  use."  Japanese 
subjects  V.  ere  not  allowed  to  sell  any  articles  except  those  bearins 
that  seal,  and  all  others  were  therefore  practically  unsaleable.  This 
regulation  ha.s  now  been  cbolislicd,  and  in  fiiUire  all  preparations 
made  aecordintf  to  the  Japanese  I'liarmacopteiu  will  receive  the 
otlieial  seal,  wltile  upon  all  other  i)harniaeeiitical  preparations  it 
will  be  merely  st.ated  according  to  what  oHicial  fomuila  they  have 
been  prejiai-ed.  This  'is  intended  to  have  the  elTect  of  ciH^tius 
upon  native  buyers  the  impression  that  only  those  preparations 
made  uccurdin;;  to  the  i-equircmeiits  of  the  Jaiianesc  Pharmacopoeia 
are  i.-ciuiine.  A  copy  of  the  Latin  edition  of  this  Pharmacopoeia 
lias  been  supplied  to  each  impurler  ol  foreipn  druirs  and  chemicals. 

—Chemist  and  Druggist. 


TiiE  New  Rcssi.^n  Dtir  on  Kerosene. 

C/icm.  Zcit.  12,  52. 

MendelcjelT  suirsests  that  all  kerosene  exported  from  Baku  shall 
be  exempt  from  iluty  under  the  new  Hussiaii  Act,  otherwise  he 
fears  the  trade  will  suffer  severely  in  forcif^n  markets.  On  the 
other  hand,  he  would  put  a  duty  on  naphtha  exported.— J.  W.  L. 


The  Mixixo  or  M.vng.vkese  i.v  Chili. 

Chcm.Zeit.W,  1619. 

Maneanese  was  mined  in  Chili  for  the  first  time  by  an  English 
conijiany  aliout  il  or  )n  yeai-s  ago  near  the  town  of  Hospital,  a 
station  on  the  South  Chilian  Railway.  1'he  ore  decrcjuscd  in 
strength  with  the  depth,  and  the  mine  was  tlieivfore  abandoned 
after  a  few  years*  workiiifr.  Messrs.  GuiU,  Tripler,  and  Co..  sliortly 
afterwards  discovered  manfrancse  deposits  in  Oralle.  vrovince  of 
Coqnimbo.  The  railway  is  about  six  legiias  from  the  mines,  and  the 
expenses  for  mininpand  carryiner  the  ore  on  board  ship  to  Coiiuimbo 
are  about  15  pesos  jier  ton.  Tlie  ore  contains  from  35  per  cent, 
to  40  per  cent.  Mn.  The  mines  of  Robert  John  and  Co.,  in  Serena, 
arc  worked  under  much  the  same  conditions.  Urbano  CJouzaltB 
and  Co.  pos.sess  mines  in  Leoneito  and  Arniyan,  with  an  ore 
containing  15  jxT  cci.t.  to  .M)  |>cr  cent.  5Iii.  The  expenses  for 
minini:  and  Imnsport  to  the  sea-coast  are  from  10  to  12  pesos  iier 
ton.  The  mines  of  Garcia  and  (.o.,  in  Joaipiin  Naranjo.  contain 
manptnesc  of  liiph  strength,  testing  on  an  avei-age  oU  per  cent.  ^In. 
These  firms  do  all  the  manganese  business  in  Cliili.and  ship  from 
Co<|uiml>o  from  3,000  to  4,000  tons  per  month,  chielly  to  England. 
Quite  recently  large  and  rich  beds  of  manganese  have  lieen 
discovered  in  the  province  of  Ataeaniii,  north  of  Coquimbo.  The 
first  batch  of  ore  wa.s  ship|>r:d  at  the  bvgiir.iing  of  1SS7.  and 
contained  as  much  as  50  jier  cent.  Mn.  The  distaiiee  of  the  mines 
from  the  railway  is  only  five  leguas.  and  it  is  inUiuled  to  build  a 
railway  to  the  mints,  whereby  the  working  expenses  may  be 
expected  to  Ik*  no  mortj  than  5  or  0  pesos  per  ton  of  manganese  ore. 
The  manganese  tnulc  of  Chili  will  then  be  monopolised  by  the 
ininiM>wiicrs  of  Atacamo.— S.  U, 


The  Ultuamauine  Indlstev. 


Chem.  Zcit.  12,  52  ami  85. 

On  Bcconnt  of  the  unpmmising  state  of  this  industry,  it  is  sug- 
Rested  to  form  a  "  ring  "  among  llie  manufacturers. 

The  following  suggestions  are  in.ade  in  order  to  place  tliis  industr.v 
in  a  better  iiosition :— (1.)  Mutual  working  ol  tlie  German  nllni- 
iiiarino  works.  (2.)  Rciluetion  of  the  (aitpnt  from  tin'  German 
works.  (3.)  As  direct  a  sale  :i»  possible  to  1  he  consumers.  (1.)  Joint 
pundioso  of  materials.  (5.)  Association  between  manufacturers  of 
the  same  district,— J.  \V.  L. 


STATISTICS. 

Board  op  Tkade  Uetlbxs. 
Imi'outs. 


Drugs,  unenumerated. . 

Chemical  iiiamif.actures 
and  products,  uneim- 
nierated 

Chemicals  and  dye- 
stiilTs,  unenumerated 

Oils,  not  enumerated. . . 
Alkali 


Value  £ 


February 
188«. 


February  Febmory 
18D7.  1888. 


Brimstone . 


Nitrat«of  soda  . 


„       of  potash. 
Quicksilver 


C       Cwt. 

(.Value  £ 

Cwt. 

lue  £ 

Cwt. 

Value  £ 

Cwt. 

aluc  £ 

Lbs. 

alue  £ 

Cwt. 

alue  £ 

f      Cwt. 

lvalue  £ 

Lac,  seed,  slieil,  stick,  \ 

a'lddye  lvalue£ 

Bark    (for  tanners'  or  j  "  ' 

dyers' use) (.Value  £ 

Aniline Value  £ 

Aliz.orinc i> 

Other  coal-tar  dyes » 


Cinchona  bark . 


(.Vail 

{ 

L 

Ival 

{v, 


Gum  Arabic  . 


Cochineal . 


Cutch  and  gnmbicr  . . . 


Indigo . 


r  Cwt. 
(  Value  £ 
r  Tons 
(.Value  £ 
r  Cwt. 
(.Value  £ 

Madder,      irad.der-root.   (  "  ' 

*•= lvalue£ 

Cwt. 

Value  £ 

C     Tuns 


Cocoa-nut  oil 


Olive  oil  , 


lvalue  £ 


I'alm  oil  . 


Vttroleum  oil . 


Oil  scod. 


Turixsntine  . 


(v 
(v 
{v 


Cwt. 
alue  £ 

Gals, 
alue  £ 

Tons 
alue  £ 

Cwt. 
aluc  £ 


00,74S 

113,G0S 
218,144 
82,228 
5,007 
S,292  ' 
90,05.1  ] 
23,721 
111,444 
01,112  i 
28,762 
23,226 
936,G0O 
75,000 
0.082 
01,316 
lO.OliU 
00,817 
11,106 
33,402 
17.301 
5,687 
22,471 
22,149 
IS 
1,720 
11,053 
2,805 
61,035 
2S,950 
738,150 
2,494 
2,821 
5,377 
6,829 
1,S96 
03,478 
63.345 
74,319 
3.503,148 
111,439 
1,221 
29,436 
32,731 
45,033 


45,060 

94,483 
194,504 
83,111 
3,4  U) 
2.149 
59,519 
13.825 
30,097 
13,505 
19,322 
16,465 
723,085 
70,121 
11,416 
66,081 
2,017 
10,320 
7,122 
20,023 
12,841 
4,416 
20,866 
17,925 
5 
980 
6,033 
1,563 
34,643 
23,715 
560,472 
1,001 
2,231 
6,174 
8,777 
2,741 
100,984 
03,419 
CC,734 
J,721,788 
.230,733 
9G6 
22,701 
26,206 
33,383 


79.587 

116,003 
236,325 
82.040 
4,180 
3.370 
74.514 
16,910 
211^000 
95,261 
32,645 
27,419 
806,860 
95,107 
8,61C 
30,493 
6,433 
28,618 
10,732 
28,452 
11,886 
3,722 
23.5U 
18,197 
1,1SI 
700 
4.599 
1,582 
38.878 
20,745 
478,115 
1,315 
1,807 
6,567 
6,691 
2,203 
76,617 
75,198 
74,ail 
6,836,619 
197,332 
1,600 
SS,»43 
£9bl67 
40,677 
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EXPOBTS. 


BritUli  and  Irish  produce — 


DnifTs  and  iiK'diciii:il 
prcparatioTis,  uii- 
i'liumcratod  

Sundry  chemicals     - 

PainU'rs'  colours  and 
materials 


VaUic  £ 


Alkali 


C«t. 
alue  £ 


Bleaching  materials 


Seed  oil. 


Soap. 


{ 

r     Toi 

{.V."ilue 

(v, 


Cwt. 
L  Value  £ 

Tons 
£ 


Cwt. 
nluc  £ 


Foreign  and  Colonial  merchandise : 


Clicniicals,  unenume- 
ratcd 


Value  £ 


Cinchona  bark . 


(v 


Cwt. 
alue  £ 


Cochineal. 


r      Cwt. 
(.Value  £  ! 


Cutcli  and  gumbicr 


Gum  Arabic 


Indigo. 


Lac.  ««*cl,  shell, 
uiid  dy«  .... 


Cocoa-nut  oil  , 


O'al 

{v 

{. 

stick,   ( 

Iv, 

L 


Tons 
uc£ 


Cwt. 
alue  £ 

Cwt. 
alue  £ 


Olive  oil . 

Palm  oil . 


{,., 


Petroleum  oil . 


Quicksilver 

Nitrate  of  potash  , 


C      Gals. 
(.Value  £  j 

r       Lbs. 
(.Value  £ 

C      Cwt. 
lvalue  £ 


Februarj- 
188C. 


February 
1887. 


59,893 
113,299 

96,277 

491,083 
130,540 

109,8&t 
41,336 

6,797 
122,910 

SS,037 
33,785 


12,463 

10,030 
46,699 
1,034 

7,698 

773 

19,405 

2,409 
10,374 

10,793 
261,1130 


Cwt. 

6,708 

'alue  £ 

19,432 

Cwt. 

6,174 

alue  £ 

8,662 

Tuns 

12i 

'alue  £ 

6,329 

Cwt. 

36,418 

alue  £ 

42,734 

41,412 
2,125 

367,964 
28,332 

1,155 
1,021 


63,321 
174,819 

101,393 

411,411 
125,209 

127,944 
47,709 

6,759 
119,094 

38,804 
37,553 


12,230 

17,470 
76,560 

653 
4,514 

611 
15,431 

3,852 
17,196 

10,008 
229,046 

4,381 
12,484 

3,186 
4,507 

1.30 
5,769 

33,519 
30,568 

26,620 
1,223 

242,380 
22,979 

818 
667 


Februriry 

1888. 


68.091 
178,29? 

110,117 
482.721 
127,312 

128,310 
48.350 

6,5C9 
134,599 

44,44  ( 
42,157 


30,823 

10,491 
31,653 

307 
2,282 

757 
19,708 

3,752 
15,941 

11,163 

260,599 

4.102 
12,593 

2,690 
3,330 

302 
11,085 

68,983 
58,516 

38,854 
1,562 

118,169 
13,712 

2,808 
2,428 


Gebmas  Scgau  Statistics. 

1871. 


Tons  of  beet  per  acre. . . 

Production  ofsiigar. Tons 

I'lTcentage        dilTusion 
works 

Tons  sugar  per  100  tons 
Iwet 

Tons   beet  for  oco  ton 
sugar 

Tons  sugar  per  acre 


8-1 
186,441 

16-7 

8-28 


1872.       1873.       1874. 


10-2 
262,551 

19-5 

8-26 


12-07  ,     12-11 


0-C7 


O'M 


1876. 


Tons  of  beet  per  acre. . . 

Production  of  sugar. Tons 

Percentage        diffusion 
works 

Tons  sugar  per  100  tons 
beet 

Tons  beet  for  one  ton 
sugar 

Tons  sugar  per  aero  .... 


10-1 
239,422 

60-0 

8-15 

12-47 
0-82 


1877. 


no 

378,009 
68-0 


10-9  8-3 

•291,041     250,412 

23-7         340 

8-25        9-30 

12-12  j     10-75 
0-90  i      0'97 


1875. 


11-3 
358,018 

47-3 

8-00 

irco 

0-97 


1878. 


U-6 

426,155 

80-0 


9-24  :      9-21 

10-82  I    10-86 
1-02        1-07 


1879. 


10-1 
409,415 

88-7 

8-52 

n-74 

0-80 


ISSO. 


13-1 

555,915 

90-3 

8-j9 

11-37 
1-15 


1881. 


1883. 


1881. 


Tonsof  beet  peracre...  I      11-8 

Production  of  sugar. Tons    044,775 

Percentage         diffusion 
works 


Tons  sugar  per  100  tons 
beet 

Tons  beet  for  one  ton 
sugar 

Tons  sugar  per  acre  .... 


94-0 

9-30 

10-46 
1-32 


138 
848,124 

9rn 

9-55 

10-47 
1-35 


11-9 

986,402 

95-5 

10-54 

8-42 
1-25 


11-3 
1,154,417 

96-0 

103 

9-70 
1-16 


The  fiirurcs  show    that  the  yield  of  sugar  per  acre  in  1882  w.is 
double  that  in  W!\.— Chemical  Trade  Journal. 

Production,  Deliveries,  and  Exports  of  Sclpuate 
OF  Ammokia  during  Five  Years,  1883-87. 


- 

1887. 

1886. 

1885. 

1884. 

1SS3. 

Production  : — 
Enirland,       Scotland, 
and  Ireland,  from  all 

Tons. 

107,000 

Tons. 

103,000 

Tons. 

97,000 

Tons. 
87,000 

Tons. 
75,000 

Deliveries  and  exports : — 

Germany,    Denmark, 
Sweden,  &c 

33,000 

21,000 
16,000 
11,500 

23,200 
1,800 

34,000 

16,000 
19,000 
10,000 

22,000 
2,000 

39,000 

12,000 
14,000 
5,000 

21,000 
6,000 

35,000 

13,000 

10,000 

7,000 

19.000 
3,000 

28,000 

12,000 
8,000 
6,000 

17,000 
4,000 

France,    Spain,    and 
Italy 

Belgium  and  Holland 

America  and  Colonies 

Home      consumption 
for  agricultural  and 
clieuiical     purposes 
( includini:  t  he  li(iuor 
used  in  various  pro- 
cesses of  manufac- 

Stocks  

107,000    103,000 

97,000 

1 

87.000 

75,000 

—Bradbury  and  llirsch,  Liverpool, 
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Table  of  AvEnxcE  Pbices  op  Solphate  Ammonia, 
1878-1887. 

Good  Grey  24  per  cenl./.o.b.  Hull,  per  Ton. 


Tear 

Jan. 

Feb. 

March. 

April. 

May 

June. 

£  : 

d. 

£ 

t. 

d. 

£  (. 

d. 

£  s. 

d. 

£  ». 

d. 

£  (.  d. 

1878 

20  10 

0 

21 

0 

0 

21    6 

0 

20  10 

0 

20    7 

6 

21    0    0 

1879 

17  17 

6 

IS 

2 

6 

18    7 

6 

17  15 

0 

17  15 

0 

17    5    0 

1880 

19  15 

0 

19 

s 

0 

18  12 

6 

IS  10 

0 

17  IS 

0 

18  15    0 

ISSl 

19  17 

0 

20 

G 

0 

20    0 

0 

19  15 

0 

19  11 

3 

20    5    0 

1882 

20  17 

C 

21 

2 

6 

21    6 

3 

20  10 

0 

20    4 

3 

2^10    6 

18S3 

IS  IS 

0 

13 

3 

9 

18    8 

0 

17    3 

9 

16  IS 

3 

17    5    G 

18SI 

11    0 

6 

It 

5 

0 

UIl 

6 

UIO 

6 

U    7 

G 

14  13    9 

1S85 

12  12 

9 

12 

1 

3 

11  18 

S 

11  15 

4 

11    3 

6 

11  IS    3 

1S3C 

10  14 

G 

11 

5 

7J 

12  11 

11 

12    5 

0 

10  17 

0 

11    0    7t 

1S37 

11  12 

0 

11  U 

6 

12    3 

9 

11    5 

3 

11  13 

3 

12    3    9 

Tear     Jal.T. 

Angnst. 

Sept. 

Oct. 

Xov 

Dec. 

£  s. 

d. 

£  s. 

a. 

£  s. 

d. 

£  s. 

d. 

£  s. 

d. 

£  $.  d. 

1873 

20  15 

0 

20  10 

0 

20  10 

0 

19    2 

G 

18  10 

0 

18  12    G 

1379 

18    0 

0 

18  15 

0 

13  10 

0 

19    0 

0 

19  15 

0 

20    0    0 

ISSO 

19    5 

0 

19    5 

0 

13  15 

0 

19    0 

0 

19    5 

0 

10  10    0 

1881 

20    6 

S 

20  10 

0 

20    7 

G 

20  10 

0 

20  11 

3 

20  15    0 

1882 

20  15 

0 

20  11 

3 

20    9 

6 

20    1 

3 

19    G 

9 

19    7    6 

ISSS 

IC    S 

0 

16    7 

0 

10  10 

0 

IS    S 

8 

13  17 

0 

13  13    0 

1SS4 

14  19 

G 

15    3 

6 

15    6 

3 

14  12 

G 

13  12 

0 

13    3    li 

1885 

11  14 

3 

11  16 

6 

11    2 

6 

10  12 

G 

10    8 

9 

10    5    9 

1$86 

11    3 

G 

11    5 

7i{  10  18 

5 

10  13 

9 

10  11  11 

10  15    75 

1SS7 

12  12 

G 

12  12 

0 

U17 

0 

11    9 

0 

11    9 

9 

11  19    6 

AvEKAGE  Prices,  1878-1887. 


Year. 

Average. 

Tear. 

Average. 

£    ».  d. 

£  t.   d. 

1878 

20    5    0 

1S83 

IG  U    0 

1379 

18    8    9 

1884 

U    9    3 

18S0 

19    0    0 

1885 

11    9    U 

ISSl 

20    4    6 

18S0 

11    3    •\ 

1882 

20    8    6 

18S7 

11  17    8 

Average  Prices,  1868-1877. 


£  ». 

d. 

£    ».  d. 

£    s.    d. 

1868 

14  10 

0 

1872 

21    0    0 

1S75 

18  10    0 

1869 
1S70 

15  15 
10    0 

0 
0 

1873 

18    3    9 

1376 

IS  12    6 

1871 

19    0 

0 

1874 

17    2    6 

l^TT 

19  16    3 

Tablb  op  Average  Prices  op  Nitrate  of  Soda, 

1878-1887. 

In  Liverpool,  95  per  cent.,  per  dot. 


Tear      Jan. 


IS78 
1S79 
1880 
1881 
1882 
1883 
1884 
1335 
18SG 
1887 


«.   d. 
IS    6 


13    0 
19    0 


10  3 
9  4i 

11  It 
9  3 


Feb. 


March. 


April. 


».  <;. 

15  9 

13  3 

13  9 
15  0 

14  U 
12  3 
10  2 

9  3 

U  li 

9  5 


s.  d. 

16  0 

13  41 

13  G 
15  3 

14  U 
12  G 

9  10 

9  4 

U  U 

10  G 


«.  d. 

16  3 

13  G 

17  G 
15  G 

14  3 
12  0 

9  ei 

9  9 

11  1 

11  3i 


May. 


Juno. 


».  d. 

16  0 

13  9 

14  G 
II  C 


9    8 
9    6} 


s.  rf. 

15  6 

U  3 

13  6 

13  9 

12  (! 

10  9 

9  0 

9  1!) 

9  1 

9  3 


Tear 

July. 

August. 

Sept 

Oct. 

Nov. 

Dec. 

1873 

s.   d. 
15     G 

».   d. 

1.5     0 

*.   d. 

14    0 

«.  d. 
14    3 

t.    d. 
13    3 

«.   d. 
13    0 

1879 

14    9 

14    6 

14    6 

16    3 

13    0 

18    0 

1880 

14    9 

14    0 

14    4J 

14    0 

14    0 

14    G 

18S1 

14    0 

13    9 

14    6 

14    9 

14    G 

13    0 

1882 

12    9 

12    9 

12    C 

12    3 

12    0 

12    0 

18S3 

10    9 

10    7i 

10    9 

10    6 

10    i\ 

10    3 

1384 

9    9 

10    IJ 

10    li 

9    9 

9    3 

9    3 

1SS5 

10    7J 

10  Hi 

11    2 

10    8i 

10    4 

11    0 

1SS6 

9    1 

9    1 

9    0 

9    1 

9    1 

8    9 

18S7 

8  gi 

8    9 

8  Hi 

8  11 

8    8 

S  11 

Atekace  Trices,  1S78-18S7. 


Tear. 

Average. 

Year. 

Average. 

1S7S 

15    01 

1S8S 

t.    d. 

11    2 

1379 

It    9 

1884 

9    9 

13S0 

15    3 

1883 

10    2 

18S1 

14    8 

1386 

9    0 

1883 

13     1 

1837 

9    0 

—Bradburn  and  Uirtch,  Liverpool. 


-Bradbury  and  Hirtch,  Liverpool. 


Employers'  Liability  Act  (1880)  Amenumekt  (No.  2). 

The  followinfj  Bill  to  amend  the  Emplovers'  Liiihllity  Act, 
1880,  has  been  iiitroiluoed  by  Mr.  IJurt,  Mr.  Joicev, 
Mr.  llaldaiie,  and  Jlr.  Lockwood  : — 

■Wdekeas  it  is  expedient  to  amend  the  Employem'  Liability  Act, 
1S80: 

Be  it  tlierefore  enacted  by  the  Queen's  most  Excellent  Mnjcsty, 
by  and  with  tlie  adviee  and  consent  of  the  Lords  Spiritnal  and 
Temporal,  and  Coninions,  in  this  present  Parliament  assembled,  and 
by  the  authority  of  the  same,  as  follows  : 

1.  The  first  section  of  the  Employers'  Liability  Act.  ISSfl  (herein- 
after called  the  principal  Act),  shall  be  construed  as  if  in  lieu  of 
subsections  (2.),  (3.),  and  (5.)  of  that  section  there  were  inserted 
the  following  :— 

(2.)  By  reason  of  the  negligence  of  any  person  in  the  service  of 
the  emj)loyer. 

This  section  shall  'apply  only  in  the  case  of  accidents  occurring 
after  the  paatiriff  o/thi»  Act. 


March  31. 1888.]      THE  JOURNAL   OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


249 


2.  The  amount  of  compensation  rerorftrable  under  the  principal 
Act  or  tliis  Act  shall  not  exceed  live  hundred  pounds. 
The  third  section  of  the  principal  Act  shall  bo  repealed. 

X  The  provisions  of  the 'principal  Act  and  this  Act  shall  linvo 
elTect  and  be  enforced  by  every  conrt  in  every  casf.notwithstnndins 
any  contract  ora^rreement  excluding  all  or  any  of  the  provisions  of 
the  said  Act  or  this  Act,  or  otherwise  interfering  with  the  operation 
thereof : 
Provided— 

(1.)  That  this  Act  shall  not  aff«'ct  any  contract  or  agreement 

made  before  the  passing  of  this  Act;  and 
(2.)  That  in  detprmininfc  in  any  case  the  amount  of  compensa- 
tion oayal)le  by  an  empio.ver,  the  court  shall  take  into 
considcnition  the  vnhie  of  any  payment  or  contribution 
made  by  such  employer  to  or  for  the  injured  jtersoii  in 
respect  of  his  injury,  nnd  also  the  value  of  any  paynicnt 
or  contribution  niatlc  by  such  employer  to  any  insurance 
fund  or  compcnsntioii  fund,  to  tluM'xtent  to  which  any 

iierson,  who  would  fttluTwisi-  lie  entitled  to  compensation, 
las'actualiy  received  compensation  out  of  such  payment  or 
contribution  at  the  expense  of  such  employer. 

4.  Where  unilcr  the  provisions  of  the  principal  Act  a  person  has 
a  ri^ht  of  action  against  an  employer  wlio  is  a  sub-contractor,  he 
shall  also  have  the  same  ri^fht  of  action  ajrainst  any  superior  con- 
triiclor.  and  such  superior  contractor  shall  bo  entitled  to  he 
indemnilied  by  the  sub-contractor  in  respect  of  tho  nevrlisence  of 
whom  or  of  whose  servants  the  cause  of  iwtion  arises.  Tliis  seetion 
shall  apply  only  in  the  case  of  accidents  occurring  after  the  passing 
of  this  Act. 

5.  The  notice  required  bv  the  fourth  section  of  the  principal  Act 
may  bo  given  at  any  time  wiihin  three  months  after  the  occurrence 
of  the  accident.  The  absence  of  or  any  imperfection  in  such  notice 
shall  not  be  a  bar  to  action,  but  shall  be  a  ground  for  depriving 
the  plaintiff  of  costs  if  and  so  far  as  the  court  iu  its  discretion  so 
directs. 

6.  Where  personal  injury  to  a  workman  who  is  illegitimate  results 
in  death,  the  same  rights  of  compensation  shall  exist  for  tlic 
benefit  of  his  father  or  muthiT  or  of  brothers  and  sisters  by  the 
same  father  and  mother  as  if  he  and  such  brothers  and  sisters  were 
legitimate. 

7.  Xo  appeal  shall  be  brought  from  any  juilgment.  whether  of  a 
county  court  or  a  superior  court,  except  where  the  sum  recovered 
exceeds  two  hundred  pounds,  without  special  Iwive  of  the  court  to 
which  ihe  ap)ieal  is  to  be  brought,  and  tlmt  court  may  direct  as  a 
condition  itf  giving  such  leave  that  the  cost  of  tlw  applie.ition  for 
leave  and  of  the  appeal,  or  any  part  thereof,  shall  in  any  event  be 
paid  by  the  appellant. 

8.  An  action  shall  not,  except  Viy  consent,  be  removed  into  a 
superior  court  uuless  the  a-nount  claimed  exceeds  one  hundred 
pounds. 

9.  The  principal  Act  and  this  Act  shall  ajiply  to  all  servants 
whether  employed  on  land  or  at  sea. 

10.  This  Act  and  the  principal  Act  shall  be  construed  as  one 
Act. 

11.  This  Act  may  be  cited  as  the  Employers'  Liability  Amendment 
Act,  1888. 


Registration  of  Firms. 

The  following  Bill  for  the  Retrlstration  of  Firms  has  been 
introduced  by  Sir  A.  Rollit,  Sir  B.  Samuelson,  and  others. 
Its  full  text  is  as  follows  : — • 

WnEBKAS  it  is  expedient  to  provide  for  the  registration  of  firms 
and  of  persons  carrying  on  business  under  names  or  styles  other 
than  their  own : 

Be  it  therefore  enacted  by  the  Queen's  most  Excellent  Majesty, 
by  and  with  the  advice  and  consent  of  the  Lords  Spiritual  and 
Temporal,  and  Comm<ms,  in  this  present  Parliament  assembled, 
and  by  the  authority  of  the  sjimc.  as  follows : 

1.  This  Act  may  be  cited  for  all  purposes  as  the  Registration  of 
Fiims  Act.  18S8. 

2.  This  Act  shall  come  into  operation  on  the  first  day  of  January 
one  thousand  ei^'ht  hundred  and  eighty-nine,  which  date  is  herein- 
after referred  to  as  the  commencement  of  this  Act. 

3.  In  the  construction  of  this  Act  the  following  words  and 
expressions  shall  have  the  meanines  in  this  section  assiiriu'd  to 
them,  unless  there  be  something  iu  the  subject  or  context  ropugiuint 
to  such  construction : 

"Firm  "  shall  moan  any  two  or  more  persons  lawfully  associated 
for  the  purpose  of  carrying  on  any  business,  but  shall  iu)t 
include  a  company  incorporated  by  or  in  pursuance  of  any 
Act  of  Parliament.  Letters  Patent,  or  Royal  Charter,  or  a 
mining  company  subject  to  the  jurisdiction  of  the  Stan- 
naries : 

"Firm-name"  shall  mean  the  name  or  style  under  which  any 
business  is  carried  on,  whether  in  partnership  or  otherwise : 

"Prescribed  "  shall  mean  prescribed  by  rules  made  in  pursuance 
of  this  Act : 

"Usual  name*'  shaU  include  a  signature  habitually  used  for 
business  purposes. 


4.  From  and  after  the  commencement  of  this  Act — 
(a.)  Every  firm  carryintr  on   business  or  having  any  place  of 
business  in  the  t'liited  Kinccloni,  under  a  firm -name  which 
docs  not  consist  of  the  full  or  the  usual  names  of  all  the 
partners  or  all  the  acting  partners  without  any  addition; 
(6.)  Every  pei-son  earryinjf  on  business  or  having  any  place  of 
busnicss  in  the   United    Kingdom,  under  anv  firm-name 
eunsistintr  of  or  containing  any  name  or  addition  other 
tlmn  the  full  or  the  usual  nunie  of  that  person  ; 
shall  rei:ister  in  the  manner  directed  by  this  Act  the  name  under 
which  their  or  his  business  is  or  is  intended  to  be  carried  on. 

fl.  Registration  under  this  Act  shall  be  effected  by  scndinjr  by 
post  or  (Jehverinir  to  the  registrar  at  the  reirister  office  in  that  part 
of  the  United  Kingdom  in  which  tlie  place  of  business  of  the  firm  or 
person  retfisteriug  is  or  is  inteiuied  to  be  situated,  a  statement  in 
writing  containing  the  following  particulars  : 
(fl.)  The  firm-name. 
(b.)  Tlie  nature  of  the  business. 
(c.)  The  place  or  places  of  the  business. 

((i.)  The  full  name,  usual  residence,  and  other  occupation,  if 
any,  of  the  person  or  persons  carrying  on  or  intending  to 
carry  on  the  business, 
(e.)  If  the  business  is  commenced  or  any  new  place  of  business 
established  after  the  commencement  of  this  Act,  the  date 
of  the  commencement  of  the  business  orestabUshment  of 
the  place  of  business. 

fl.  The  persons  carrying  on  or  intending  to  carry  on  any  business 
utuler  a  firm-name  requiring  to  be  resfistered  as  aforesaid  shall 
write  and  sign  or  shall  acknowledge  a  statement  tjf  the  particulars 
required  for  r.'L-istrntinii  if  in  the  tniteil  Kinj:dom,  iu  the  presence 
of  a  Justice  of  the  pcin*.  shcrilf,  solicitor,  law  agent,  or  writer  to 
tbesiarnet,  and  if  abroad,  in  the  presenei'  of  a  Hritish  consul  or 
notary  public,  by  whom  respectively  such  signature  or  acknow- 
ledgments shall  be  attested. 

7.  The  firms  and  persons  required  to  be  registered  as  aforesaid 
shall  register  before  they  commence  business. 

Provided  that  if  such  firms  or  persons  have  carried  on  business 
before  the  commencement  of  this  Act  it  shall  be  sufficient  if  they 
register  within  one  mouth  after  that  date. 

8.  The  name  of  any  firm  or  person  registered  under  this  Act  shall 
be  used  in  all  matters  connected  with  or  relating  to  the  business 
carried  on  by  such  firm  or  person. 

f>.  Where  a  ch.anire  occurs  in  the  constitution  of  a  retristercd 
firm,  the  members  of  the  firm  as  reconstituted  shall,  within  one 
month  after  such  change,  send  by  post  or  deliver  to  the  registrar 
a  statement  thert'Of  in  the  form  in  the  Schedule  to  this  Act 
annexed  (or  in  any  other  prescribed  form). 

10.  A  rci^istcred  firm  chunfrin?  its  firm-name  shall  be  registered 
as  if  it  were  a  new  firm,  and  tlie  statement  sent  or  delivered  to  the 
registrar  shall  mention  the  formt-r  name  of  the  firm  as  being 
abandoned  by  it,  as  well  as  the  particulars  required  for  a  new 
registration. 

11,  If  any  person  by  this  Act  required  to  send  or  deliver  any 
statement  shall  make  default  without  reasfmablc  excuse  in  sendine 
or  delivering  the  same  in  manner  and  within  the  time  specified 
by  this  Act,  he  shall,  for  every  day  durinu-  which  the  default  con- 
tinues, be  liable  on  summary  conviction  before  two  justices  of  the 
peace,  to  a  fine  not  exceeding  one  pound. 

V2..  Where  any  nrm  or  person  by  this  Act  required  to  send  or 
deliver  any  statement  to  the  registrar  has  therein  made  default, 
and  during  the  default  commences  any  action  in  the  firm-name, 
or  for  a  cause  of  action  arising  out  of  any  dealing  bv  such  firm,  or 
person  in  the  linn-name,  the  court  shall  order  theVirm  or  person 
iu  default  t't  send  or  deliver  to  the  registrar  the  proper  statement, 
and  may  stay  all  proceedings  in  the  action  until  the  order  be 
complied  With,  or  allow  proeeedings  to  be  continued  on  an  under- 
takini:  to  comply  with  the  order  within  a  time  to  be  limited  by 
the  court.  The  power  by  this  section  given  to  the  court  may  l)e 
exercised  by  a  judge  at  chambers  and  bv  a  nuuster  or  district  registrar 
exercising  the  authority  or  jurisdiction  of  a  judge  at  chambers. 

IX  Every  one  commits  a  misdemeanor  and  shall  be  liable  to 
imprisonment  with  hard  labour  for  a  term  not  exceeding  trt'o  years 
who  makes,  signs,  sends,  or  delivers  for  the  j)urpose  of  registnition 
under  this  Act  any  false  statement  purporting  to  be  made  under 
this  Act  and  known  by  him  to  be  fiilse. 

li.  On  receiving  any  statement  made  in  pursuance  of  this  Act 
the  registrar  shall  cause  the  same  to  be  filed,  and  he  shall  send  by 
jiost  or  deliver  a  certificate  of  the  registration  thereof  to  the  firm  or 
I)erson  registering. 

15.  At  each  of  the  register  ofiices  heivin-after  referred  to  the 
reu'istrar  shall  keep,  in  proper  books  to  be  pmvided  for  the  purpose. 
a  reirister  and  an  index  of  all  the  firms  and  persons  registered,  and 
of  all  the  statements  rt^gistered  in  reference  thereto. 

It5.  The  registrar  of  joint -stock  companies  shall  1h)  therciristrarof 
firms  for  the  purposes  of  this  Act.  and  the  several  olfices  for  the 
re-'istration  of  joint-stock  companies  in  London,  Edinburgh,  and 
Dublin  shall  bo  the  otfi-es  for  the  ivi;istration  of  firms  carrvinpf  on 
business  within  those  parts  of  the  United  Kingdom  in  which  they 
are  respectively  situated. 

17.  Any  person  may  inspect,  make  extracts  from,  or  copies  of 
the  statements  filed  by  the  registmr  in  the  register  offices  aforesaid, 
and  there  shall  b**  paid  for  such  insps-ction  such  fees  as  mav  be 
appointed  by  the  Board  of  Trade  not  exceeding  one  shilling  for  eiich 
inspection ;  and  any  person  may  require  a  certitieate  of  the  registra- 
tion of  any  firm  or  i)ersoii,  or  a  copy  of  orextract  from  any  ivjristercd 
statement  to  be  certified  by  the  registrar,  and  there  shall  be  paid 
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for  such  ccrtiacate  of  n»istntion,  cortiOiHl  copy,  or  citract,  such 
fees  as  the  Board  of  Tmdo  may  appoint  not  cxcpodinR  two  shillinKS 
for  tile  ccrtilicate  of  rCL'istnition.iuid  not  eiceeilint;  siip°iicc  for 
each  (olio  of  seventy-two  words,  or  in  Seotland  (or  each  sheet  of 
two  hundriKl  wonls. 

A  eenilieate  of  nirislralion.  or  a  copy  of  or  extnut  from  any 
statement  r<k-istond  under  this  Act.  purportiiiK  to  lie  snrned  and 
cvrtilied  bv  the  refistnir.  shall  innH'courCsand  lieforealliirbilratora 
or  other  persons  he  aJiniite.l  as  primfi  facie  evidence  thereof,  and 
of  the  fact  and  dati'  of  niristratioii  as  shown  Iheieon. 

IS.  The  registrar  or  other  oJner  in  ehartto  of  the  register  shall, 
within  seven  davs  alter  tlie  registration  of  any  stateiiunt  under 
this  Act.  s.'nd  a'n  eitraet  thenmt  in  the  prescribed  tonii  to  the 
otiicials  herein-after  inentioiu'd,  whenever  it  shall  api)ear  that  any 
of  the  places  of  business  therein  described  or  refera'd  to  arc 
situated  within  tho  jurisdiction  of  the  courts  to  which  such 
olhciaU  are  attached  ;  (that  is  to  say) 
(a.)  When  the  ivvistration  is  in  England,  to  the  repistrars  of 

countv  courts  (exclusive  of  those  attached  to  county  courts 

within  the  l.ondon  bankruptcy  district,  as  defined  by  the 

Baukniplcy  Act.  l«i;i)  : 
(i.)  When  in   Scothiud,  to  the  sheritf  clerks  of  the  sheriffs' 

courts  1 
(c.)  When  in  Ireland,  to  the  clerks  of  the  pejcc  or  other  ollieials 

whose  duty  it  is  to  enter  up  judgments,  decrees,  or  orders 

of  the  civilhill  courts. 
Every  nlistnict  si  transmitted  shall  be  filed,  kept,  and  indexed  by 
the  olUcial  to  whom  it  has  been  sent,  and  any  person  may  inspect, 
make  cxtnuts  from,  or  copies  of  the  same,  or  obtain  eertilied  lopies 
thereof  in  the  like  manner  and  upon  the  like  terms  as  at  the 
register  olliccs  in  London,  Edinburgh,  and  Dublin. 

19.  The  Board  of  Trade  may,  cither  before  or  after  the  com- 
mencement of  this  Act,  and  thereafter,  from  time  to  time,  make 
rules  and  revoke  or  alter  riile-i  when  made  (but  as  to  fees  with 
tile  concurrence  of  the  Commissioners  of  the  Treasury)  concerning 
any  of  the  fullowing  matters  :— 

(a.)  The  fees  to  be  paid  to  the  registrar  under  this  .\et.  so  that 
they  do  not  exceed  the  sum  of  live  shillings  for  the  regis- 
tration of  any  one  statement : 

(4.)  The  mode  of  payment  and  the  application  of  tees  payable 
under  this  .\et : 

(c.)  The  duties  or  additional  duties  to  he  performed  by  any 
registrar  for  the  purposes  of  this  Act : 

((/.)  Generally  the  conduct  and  regulation  of  registration  under 
this  .\ct,  and  any  matters  incidental  thereto. 

20.  The  Board  of  Trade  may  from  time  to  lime  appoint  such 
additioiiiil  .nssistant  registrars,  clerks,  and  servants  as  they  may 
think  necessary  for  the  registration  of  firms  under  this  Act,  and 
may  remove  them  at  pleasure. 

21.  There  shall  be  p%iil  out  of  monei/s  to  be  pfcvided  by  Parlia- 
nienf  to  tfte  reijistrar,  assistant  registrars,  clerks,  and  servants 
such  remuneration  in  respect  o/  the  additional  duties  perfiirmed 
by  them  under  this  Act  as  tJie  Board  of  Trade  may  from  time  to 
time,  with  the  concurrence  of  tho  Commissioners  of  ttie  Treasury, 
direct. 

22.  Subject  to  any  rules  to  be  made  under  this  Act,  all  fees 
payable  under  this  Act  shall  be  paid  and  applied  in  the  same 
manner  as  fees  paid  under  the  Companies  Act,  1SI52,  or  any  .\ct 
amending  the  s:iine. 

23.  For  the  purpose  of  making  the  statements  re(|iiired  by  this 
Act.  the  (oiins  in  the  Schedule  to  this  Act  or  any  presiriliid  forms 
to  the  like  ellect  may  be  used,  and  if  used  shall  be  sulDcieut. 


BCUJiDVLE. 


Forms  ot  Siateuext. 
\.— Original  Registration  of  a  Firm, 

The  firm-name  is 

Tlie  business  of  the  firm  is 

It  is  inl.'Tide^l  to  carry  on  the  business  at 

Names  of  persons  carrying  on  [or  intending  to  carry  oiij  the 
business. 

Full  name  Usual  residence  Other  occujiat  ion. 

(to  be  writlen  or  description,  and  addition 

aeknowledt-cd  bv  each  (if  any), 

pi'rson  himself). 

liale  of  intended  commencement  of  business  or  establishment  of 
uew  i)lace  of  business,  if  after  the  commencement  of  the  Act. 

Signed  and  declared 
at 

on  the  day  of  18    • 

Before  mc 

A  Justice  of  the  I'cacc  for 

Briti^ii  Consul  at 

Notary  public  of 

V.—Xotice  of  Change  in  Constitution  of  Registered  Firm. 

We  the  undersigned  [the  members  of  the  firm  as  re-cotist ituteil] 
hereby  give  notice  tliat  on  the  day  of  IS    , 

the  following  change  took  place  in  the  constitution  of  tho  firm 
rt-gisterud  by  the  name  of  &  Co.,  that  is  to 

»ay:— 

A.  B.  retireil  from  the  finn. 

C.  V.  became  a  member  of  the  firm. 


Deteription  of  a  Jfew  Member. 

Full  name  Usual  residence  Other  occupation, 

dcscrijition.  and  additions 
(if  any). 
Signed  and  declared,  &c. 

C—Xotice  nf  Cnange  of  Registered  Firm-name. 

{In  Addition  to  Form  A.) 

The  persons  now  registering  are  the  jR-rsoiis  who   heretofore 
carried  on  business  under  the  registered  firm-name  of 
&  Co.,  which  is  abandoned  as  from  the  date  of  this  notice. 


*  The  dates  given  are  the  dates  of  the  OBiciiil  Journals  in  which 
acceptances  of  the  Complete  Speeiflcations  are  advertised.  Com- 
plete Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Olliee  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GEXEEAL   PLANT,   APPARATUS,  and 
MACHINERY. 

APPLICATIOXS. 

2142.  W.  Uegg,  Sale.  A  furnace  for  the  prevention  of  smoke. 
February  13. 

2511.  A.  Chapman,  London,  .\pparatus  for  evaporating  saccharine 
or  other  solutions  or  liquids.    F'ebruary  20. 

234S.  F.  Windhauscn,  London,    .\pparatu3  for  refrigerating  pur- 

?oses,  applicable  also  to  machines  for  compressing  air  and  gases,  ic. 
ebruary  21. 

2549.  F.  Windhauscn.  London.  Apparatus  for  refrigerating  pur- 
poses, applicable  also  to  macluncs  lor  compressing  air  and  gases. 
February  21. 

80i)ij.  S.  M.  Lillie,  London.  Heating  apparatus  for  evaporating 
and  other  purposes.    Complete  Specification.    February  2s. 

301 1.  O.  Braun,  London.    Centrifugal  machines.    February  28. 

SiXi.  T.  Burtenshaw.    See  Class  IL 

Jt29.  J.  G.  Lawiie,  Glasgow.    Corrugated  furnaces,    March  6. 

3570.  J.  E.  Philip,  Glasgow,    Centrifugal  machines.    March  8. 

3630.  A.  n.  Allen.  Sheifield.  Construction  of  filters,  and  treat- 
ment of  water  to  prevent  its  action  on  lead.    March  9. 

SSCi.  J.  B.  Hannay  and  R.  P.  Doxford.  Glasgow,  .\ppanitus  for 
burning  liquid  fuel  in  steam  boiler  furnaces.  Complete  Specifi- 
cation.   March  l.'i. 

3;il0.  C.  U.  Hoopes.  London.  Apparatus  for  utilising  liquid  fuel 
in  steam  boiler  and  other  furnaces.  Complete  Specification.  March 
13. 

3911.  C.  P-  Kinnell  and  G.  Eothnie,  Loudon.  Thermostat  for 
automatically  regvilating  the  supidy  of  gas  or  Uquid  fuel.  March 
13. 

S97i'i.  II.  II.  Leigh.— From  J.  Bemstrom.  Sweden.  .Vpparatus 
for  heating  li(|Uids  to  he  treated  in  centrifugal  separators.  Com- 
plete Specification.    March  U. 

S9St.  G.  Gosling,  I^'^iidon.  Apparatni;  for  consuming  smoke  !uid 
economising  fuel  i^i  furnaces.    March  1  J, 

39!r>.  L.  T.  Wright,  London.  Means  for  indicating  the  extent  to 
which  gasholders  are  charged,    ilarch  1-4. 

SiUl'!.  J.  II.  Barry,  Loudon.    Revolving  furnaces.    March  15. 

4012.  C.  A.  Beaurain-Vautherin,  London,    Crucibles.    March  15. 


•  COMPLETE  SPECIFICATIOXS  ACCEPTED. 

1887. 

25M.  W.  Jagcr.    Centrifugal  machine  filters.    February  23. 

C330.  A.  Harris.    Gas  producers.    February  28. 

6927.  J.  K.  Bro.adbent  and  .K.  Budenberg.  -Apparatos  for  pre- 
venting smoke  and  reu'ulating  supply  of  air  to  furnaces.  February 
2S. 

isss. 

lOfti.  A.  Don.  Apparatus  for  prevention  and  consumption  of 
smoke  and  more  complete  combustion  of  fuel  in  furnaces.  Fe- 
bruary 25. 
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II.— FUEL,  GAS,  AND  LIGHT. 

APPLICATIOyS. 

Sits  p.'  V.  Iladlow,  Buitoil.  An  imprOTemcnt  in  tlie  artificial 
maniifttcturo  of  coal,  90  as  to  render  it  comparatively  smokeless. 
Fcbruar.v  is. 

an.  E.  V,'.  Hardins.  I.ondim.  Improvemonts  in  tlip  manufac- 
ture o(  solid  fuel  and  in  tlie  production  of  coal  fas.    February  20. 

25U7.  II.  H.  Lake— From  .K.  C.  Hnmplireys,  VniL-d  States.  Im- 
provements in  appamtus  for  the  manufacture  of  gas.  Complete 
Specification.    Ft-bruary  21. 

2629.  O.  Bowcn.  London.  Improvements  in  artificial  or  com- 
pressed fuel.    February  22. 

2675.  S.  Chandler,  jun.,  and  J.  Chandler.  London.  Improvements 
in  apparatus  for  wasliinjt  or  purifying  gas.    February  22. 

2807.  W.  Brown.  Ix)ndon.  Improvements  in  gas  lighting  and 
apparatus  thi'refor.    Febru.iry  25. 

2816.  W.  Williams.  Liverpool.  The  application  of  the  heat 
(tcnerated  by  the  mainifacture  of  coke  from  coal  or  slack,  fur 
heatine  pans  and  dryin?  rooms  and  for  other  purposes  connected 
with  the  manufacture  of  salt,  chemicals,  and  other  articles.  Fe- 
bruary 2J. 

2S.1S.  11.  Tipping,  London.  Improvements  in  the  production  of 
oxygen  and  nitrogen  gases  from  atmospheric  air,  and  in  means  or 
apparatus  emplojed  therein.    February  25. 

2M.'5.  R.  Falmcr.  SiielTield.  Improvements  in  seal  pipes  for 
reducing  the  pn'ssure  in  pis  retorts.    February  28. 

SOni.  O.  Eckenstcin.  London.  An  improved  method  of  producing 
actinic  light.    February  2S. 

3021.  S.  Chandler,  jun..  and  J.  Chandler,  London.  Improvements 
in  apparatus  for  washing  or  jiurifying  gas.    February  28. 

3025.  C.  Crastin.  London.  An  improved  manufacture  of  hoods 
or  mantles  chiefly  designed  for  incaudesceut  gas-burners.  Fe- 
bruary 28. 

302G.  C.  Crastin,  London.  Improvements  in  and  relating  to  gas- 
burners.    February  2S. 

SOtS.  T.  C.  Chalk,  London.  Improvements  in  candles.  Fe- 
bruary 29. 

3082.  N.  Fouquembcrg,  London.  Improvements  in  machinery 
for  agglomerating  fuel  and  other  substances.  Complete  Specifi- 
cation.   February  23. 

S159.  E.  Lowe.  Loudon.  -Vn  improved  manufacture  of  srid  lor 
gas  purifiers.    March  I. 

S179.  E.  Bowen,  Swansea.  Improved  economic  treatment  of 
certain  bye-products  of  gas  and  tin-plate  manufactures.    March  2.1 

3316.  W.  F.  Stark,  Loudon.  An  improvement  in  the  manufacture 
of  candles.    March  3. 

3423.  T.  Burtenshaw,  Westminster.  Improvements  in  "  Tar 
burners"  and  in  the  furnaces  to  which  tliey  arc  applied  for  heat- 
ing gas  retorts  and  other  purposes.    March  6. 

»»76.  E.  H.  K.  Ton  Ehrenwalten  and  C.  Fabricus,  London. 
Portable  illuminating  apparatus,  with  automatic  production  of  the 
illuminating  gas  or  vapour.    March  6. 

3KI5.  A.  McDougall.  Manchester.  Improvements  in  apparatus 
lor  the  manufacture  of  gas.    March  7. 

3538.  G.  Seagrnve  and  P.  .*.  Olivier,  London.  Improvements  in 
or  connected  with  apparatus  for  the  carburation  of  gas  or  air. 
March  7. 

3566.  R.  Dempster  and  J.  Dempster.  Manchester.  Improvements 
in  apparatus  for  feeding  retorts  with  coal  or  other  substance  for 
pistillation.    Jlareh  8. 

3802.  A.  Tack  and  F.  Girard,  Brussels.  A  novo]  manufacture  of 
coke  in  plain  or  block  form  for  metallurgical  and  other  purposes. 
Complete  Specification.    March  12. 

3880.  E.  B.  EUicc-Clark  and  L.  Chapman,  Loudon.  Improvements 
in  apparatus  for  the  obtainment  of  oxygen  and  nitrogen  gases 
from  atmospheric  air.    March  13. 

SWI".  R.  Anton,  London.  Improvements  in  making  briquettes 
or  blocks  of  compressed  fuel.    March  14. 

3!>50.  R.  .\nton.  London.  Improvements  in  making  briquettes 
or  blocks  of  compressed  fuel.    JIarch  14. 

31Hi7.  A.  Brill,  London.  An  apparatus  for  the  extraction  of 
oxygen  and  nitrogen  from  atmosplicrie  air.    March  14. 


COMPLETE  SPECIFICATIOXS  ACCEPTED. 

1837. 

5519.  J.  EUiott.  Apparatus  for  ctlecting  the  continuous  carbon- 
isation of  coal.    February  25. 

BMl.  J.  Broad,  J.  W.  Broad,  G,  P.  Broad,  and  H.  J.  Broad. 
JJight  lights.    Februarj-  25. 

6239.  O.  Imray.— From  C.  A.  von  Welsbach.  Treating  Incan- 
descence bodies  formed  of  metalhc  oxides  for  increasing  their 
luminosity  and  resisting  properties.    February  25. 

0421.  J.  Hall.  Machinery  for  the  manufacture  of  artiflcial  fuels. 
March  3. 

6704.  E.  Zohrab.  Method  and  apparatus  for  the  treatment  of 
peat.    March  17. 

G";4.  J.  Lyle.  Means  of  burning  oils  or  other  hydrocarbon  fluids 
as  fuel  in  furnaces,    March  10. 


8607.  H.  U.  Doty.  Method  and  appotstiu  (or  gencratiug  light 
and  heat  from  oil.    March  3. 

11.78.1.  J.  Hall.  Machinery  for  manufacture  of  artificial  fuel. 
March  3. 

16,501.  L.  Wacks.    Artificial  fuel.    March  10. 


ISSS. 


1274.  T. 
March  17, 


Settle.    Apparatus  for  relieving  gas  retorts  from  pressure . 


III.— DESTUUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

APPLICATIOXS. 

2S10.  R.  B.  Tenncnt,  Glasgow.  Improvements  in  the  destructive 
distillation  of  shale  and  other  minerals,  and  in  re-torts  therefor. 
February  25. 

3306.  R.  Dempster  and  J.  Dempster.    Sec  Class  II. 

38.)0.  W.  H.  Pitt  and  G.  H.  Van  Vlcck.  London.  An  improved 
process  of  distilling  petroleum.    Complete  Specification.    31arch  13. 


IV.— COLOURING  MATTERS  and  DYES. 

APPZICATIOXS. 

2  KM.  .1.  Ewer,  P.  Pick,  and  M.  Lange,  London.  Process  for  the 
production  of  nanhthylendiamines  and  of  dyeing  or  colouring 
matter  by  means  thereof.    February  17. 

2.';03.  T.  Holliday  and  E.  M.  Mundriller.  London.  Improvements 
in  the  manufacture  or  production  of  bisulpho  acids  of  beta  naphthol. 
February  21. 

2661.  H.  H.  Lake.— From  A.  Lconhardt  and  Co.,  Germany. 
Iiniirovements  relating  to  the  production  of  colouring  matters. 
February  22. 

3016.  ,1.  Imray.— From  La  Societc  .Vnonyme  dos  Matitrcs  Colo- 
rantcs  et  Prodints  Chimiques  de  St.  Denis,  A.  F.  Poirrier.  and  D.  A. 
Rosenstiehl,  France.  Manufacture  of  yellow  colouring  matters. 
February  28. 

3613.  F.  F.  Jones,  London.  Improvements  relating  to  the  pre- 
paration of  sulphate  of  iron  and  to  the  manufacture  of  colouring 
matters  therefrom.    March  8. 


COMPLETE  SPECIFICATIOyS  ACCEPTED. 

1887. 

.1280.  E.  Chadwick  and  J.  W.  C.  Chadwick.  Colouring  matter  for 
dyeing,  painting,  staining,  &c.    March  3. 

S'l-W.  S.  Kcni.  Preparation  of  the  methylic  ether  of  gallic  :icid. 
and  manufacture  of  purple  colouring  matters  therefrom.    March  17. 


v.— TEXTILES,   COTTON,  WOOL,   SILK,  Etc. 

APPLICATIONS. 

S-Wl.  D.  W.  Fesse.v,  London.  Slaking  sewing  threads  from  lubri- 
cated or  coated  yarns.    February  17. 

2532.  I.  Singer  and  M.  W.  Judell,  London,  An  improved  process 
and  appamtus  to  be  called  *•  The  Acme  Wool  Cleaner,"  for  cleansing 
wo«)l  and  other  textile  products,  applicable  also  to  the  extraction 
and  recovery  of  oils  and  fats.   Complete  Specification.   February  20. 

2868.  M.  Malzac,  F.  Gaudez,  and  A.  Texier,  London.  The  manu- 
facture of  a  new  kind  of  felt.    February  25. 

2965.  F.  W.  Peine  and  J.  Fielden,  Rochdale.  Drying  textile 
material  in  the  skein  or  hank.    February  28. 


COMPLETE  SPECIFICATION  ACCEPTED. 

ISSS. 
COS.  C.  R.  Dames,  "Preiaring  fullers'  earth  for  use  in  manufac- 
tures.   March  3. 
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VI.— DYEING,  CALICO   PRINTISG,  PAPER 
STAINING,  AND  BLEACHING. 

APPLICATIOXS. 

SiSi.  W.  P.  Thompson— From  K.  Doiilceron  (iiul  K.  Van  Mecr- 
hfwk.  Bflciuin.  lmiirov,iuciits  in  apinnitus  for  wiudiine.cleansinir, 
dii-inif,  or  slifpinit  fabrics,  and  other  like  purvmscs.    JIarcll  i. 

.tiiH).  W.  Alycixk,  Jlanchoter.  Iinprovemeiits  in  dyeing  appa- 
nitiis.    Marcli  7. 

8i5:i.  J.  Myi-ock.  Manrliestcr.  Improvements  in  continuous 
dveinjr  uiaclii'iles.     Slarcli  S. 

SiIOi!.  K.  C<«pcr.  II.  F.  CIttvton.  and  G.  H.TIolpo.vd.  H luldersfield. 
.\ii  improved  method  of  and  apparatus  for  seournig.  wa.shn.K, 
dveinr,  and  drj-ing  wool,  cotton,  or  other  fibrous  substonccs. 
March  S. 

s;m.  K.  Harmel,  M.  Harmel.  and  F.  Ilarmel.  London.  Appa- 
ratus fordvems  wool  and  other  filamentous  material  in  bobbins, 
)iank«,  and  other  aggreinited  forms.  Complete  Specification. 
March  10. 

i'>H.  H.  .\shwelland  J.  R.  .\shweH.  Liverpool.  Improvements  in 
or  rclatinit  to  the  production  of  blacks,  browns,  blues,  and  greys  of 
various  shades  upon  lotton,  hosiery,  or  yarn.    March  1.^. 

C03IPLETE  SPECIFICATIOyS   ACCEPTED. 

1887. 

2-U.  .T.  A.  Berly.  —  From  Lombard  et  Cie.  .\pparatus  for 
cloansin*;.  bleaching,  burling,  scalding,  drying,  carbonising,  and 
dyeing  spun  textiles.    Jlarch  3. 

CliS.  F.  A.  Gatty.    Dyeing  cotton  yarns  and  fab:  ics.    March  3. 


VII.— ACIDS,  ALKALIS,  and   SALTS. 
APPLICATIOXS. 

2193.  A.  M.  Cliance  find  J.  F.  Chance,  Liverpool.  Improvements 
in  treating  sulphate  of  lime  and  other  oxidised  sulphur  compounds 
of  calcium  to  obtain  sulphuretted  hydrogen,  and  in  apparatus 
employed  therein.    February  20. 

27T7.  F.  Trickett  and  J.  Xoad,  London.  .\n  improved  process  of 
producing;  sodium  oxide.    February  24. 

2s:il.  E.  W.  Fanic'.l  and  J.  Simpson,  Liverpool.  Improvements 
in  the  treatment  of  sulphide  of  calcium  for  the  purpose  of  obtaining 
sulphide  of  aniii  onium  and  sulphuretted  hydrogen.  February  2.'i. 
2itu.  F.  Mai»  ell-Lvte,  London.  Improvements  in  the  production 
of  liable  leail  salts  for  use  as  pigments  and  for  other  purposes. 
February  27. 

3122.  A.  M.  Chance,  Liverpool.  Improvements  in  treating 
carlH>nated  alkali  waste.    March  1. 

S12t.  .\.  .M.  Chance  and  J.  F.  Chance.  Liverpool.  Improvements 
in  treating  v:it  waste  to  obtain  sulphuretted  hydroien  and  car- 
bonate of  lime,  and  in  apparatus  employed  therein.    Jlarch  1. 

3134.  A.  M.  Chance  and  J.  F.  Chance.  Liverpool.    Improvements 
in  treating  sulphide  of  ammonium  to  obtain  sulphuretted  hydrogen, 
and  in  apparatus  employed  therein.    .March  1. 
3148.  J.  S.  Rigby.    See  Class  IX. 

31cIo.  E.  B.  EUice-Clark.— From  G.  Luuge,  Switzerland.  Im- 
prt)vcments  in  tlie  manufacture  of  sulphuric  acid.    ISlarch  I. 

3ir«;  E.  B.  Ellice-Clark.— From  G.  Lunge,  Switzerland.  Im- 
provements in  the  manufacture  of  sulphuric  anhydride,  and 
ajiparalus  to  be  employed  therein.    March  1. 

31S2.  \.  M.  Chance  and  J.  F.  Chance.  Liverpool  Improvements 
in  treating  the  liquors  known  a-s  "  yellow  liquors  "  draining  from 
alkali  waste  lieips  to  obtain  sulphuretted  hydrogen,  and  in  appa- 
ratus employed  therein.    March  2. 

S21S.  F.  H.  Gossageand  T.  T.  Mathieson,  London.  Improvements 
in  the  manufacturcof  suliihide  of  sodium  or  of  sulphide  of  potassium 
from  their  resjiective  sulphates.    March  2. 

342>*.  H.  Green,  London.  Impi-ovements  inapparatus  for  treating 
ammoniucal  ticpior.    March  6. 

.1(>'.<.  .V.  ^f.  Clark.— From  J.  B.  Daguin.  France.  .\ii  improved 
jirfKK'ss  of  nianufacturin?  soda  by  means  of  ammonia,  and  producing 
carbonate  of  soda,  caustic  soda,  and  hydrochloric  acid  or  chlorine. 
March  a. 

Si»W.  A.  M.  Clark.— From  J.  B.  Daguin,  France.  A  process  for 
faciliiating  the  f>xidation  of  sulphurous  acid  for  the  manufacture 
of  sulphuric  acid  and  of  hydrochloric  acid  and  chlorine,  and  for 
other  industrial  purposes.    March  9. 


COJIPLETE  SPECIPICATIOXS   ACCEPTED. 

1887. 

4'Cl.  .\.  Delhayo.  Manutactureof  caustic  or  (^bonated  soda  and 
caustic  potash.    March  10. 

4*1^*;.  H.  Gall  and  Viscount  A.  de  Montliuer.  Manufacture  of 
chlorates  of  tlie  alkalis  or  alkaline  earths.     >Iarcli  3. 

!i75.1.  T.  T.  Mathiesonaud  J.  Ilaivliczek.  Slanufacture  of  carbonate 
of  soda  or  soda  ash,  and  ai^paratus  therefor.    March  10. 


K757.  T.T.  Mathicson  and  J.  Uawliczck.  Manufucturc  of  caustic 
ash.  'February  25. 

5HM.  E.  W.  Parnell  and  J.  Simpson.  Utilisation  of  sulphate  of 
lime  and  sulphate  of  barvta  in  the  manufacture  of  alkalis  and 
sulphuretted  hydrogen,    f  ehruary  25. 

iilii7.  H.  Gardner.  —  Frfjm  R!  J.  Henderson.  Separation  of 
carbonic  oxide  from  nitrogen,  carbonic  acid,  hydrogen.  A:c.,  resulting 
from  the  incompU-te  combustion  of  coal  or  coke  by  the  use  of  the 
chlorides  of  copjHjr  and  of  iron.    JIarcll  3. 

('."IS.  H.  Griuishaw  and  H.  Keiiyon.  Production  of  zinc  and 
otlier  sulphides,  utilisation  of  the  residual  products,  and  apparatus 
therefor.    March  17. 

1888. 

43.  J.  PfcifTer.  Process  and  apparatus  for  the  manufacture  of 
dry  calcium  hydroxide.    February  25. 

1082.  H.  P.  Weidiu  and  R.  C.  Remraey.  .\b9orption  towers  for 
uianufacturo  of  muriatic  or  nitric  acid.    Jlarch  3. 


VIII.— GLASS,  POTTERY,  and  EARTHENWARE. 

APPLICATIONS. 

Hai.  F.  H.  Willi.ims,  London.  Improvements  in  the  manufac- 
ture of  bottles  and  other  articles  from  glass  and  other  vitreous 
substance,  and  in  machinery  and  apparatus  therefor.    February  18. 

2«lil.  O.  Hughes.    See  Class  IX. 

21531"..  E.  P.  Evans  and  T.  Sanday.  Worcester.  Obtaining  decora- 
tive eUects  on  china,  earthenware,  pottery,  and  glass.    February  22. 

2,103.  J.  T.  Creasy  and  L.  Jeyes,  London.  Improvements  for 
manufacturins  glass  bottles,  jars,  and  other  glass  vessels  and  hollow- 
ware.    February  2S, 

31;7.  D.  Rvlancls  and  B.  Stoner,  Barnsley.  Improvements  in 
n.acliinery  for  making  glass  bottles  or  other  hoUow  glass-ware. 
March  1. 

32i;3.  D.  Rylands,  Barnsley.  Improvements  in  machinery  lor 
the  manufacture  of  bottles.    March  3. 

SSS.!.  J.  Holroyd  and  .\.  AVilson,  London.  Improvements  in 
gas-fired  kiins  for  burning  or  heating  pottery,  and  for  other  pur- 
poses.    March  8. 

.•SGOl.  L.  E.  Keller  and  .\.  E.  Gui-rin,  London.  An  improved 
process  for  producing  designs  upon  .substances  having  vitrified  or 
enamelled  surfaces.    5Iarch  8. 

3743.  G.  M.  Garrard.  Westminster.  Improvements  in  roofing 
and  wall  or  hanging  tiles,  and  in  dies  and  gear  of  prt-sses  fur 
moulding  and  pressing  tiles  of  these  descriptions.    March  10. 

3857.  J.  Halfjienny  and  H.  Halfpenny.    Set  Class  X. 


COMPLETE  SPECIFICATIOXS  ACCEPTED. 

1SS7. 

294.8.  J.  Yelland.  A  pot  and  tank  gas  furnaia  combined  for  use 
in  glass  melting,  ic.    March  3. 

5201.  C.  J.  Heaton.  Manufacture  of  ornamental  cIoisonEfr.mosaic 
work.    March  In. 

5420.  T.  W.  Hogg  and  P.  J.  Jackson.  Printing  on  glass,  earthen- 
ware, or  porcelain,  and  apparatus  therefor.    February  25. 

5710.  J.  Armstrong.  Manufacture  of  rolled  glass,  and  machinery 
therefor.    Jlarch  17. 

,'>901.  J.D.  Doulton.    Earthenware  blocks  and  tiles.    February  25. 

fiSlti.  L.  C.  A.  Jlarguerie.  Vitreo-metallic  material  suitable  for 
use  in  place  of  glass.    March  10. 


1 


IX.-nuiLDIXG    MATERIALS,    CLAYS, 
MORTARS,  AND  CEMENTS. 

APPLICATIONS. 

2r>l(>.  O.  Hughes.  Bangor.  Improvements  in  the  utilisation  of 
a  waste  product,  and  in  the  manufacture  of  cement  and  porcelain. 
February  22. 

21W2.  J.  RolKrt<.n  and  J.  A.  Patrick.  GlasKow.  Improvements  in 
the  mauufactiire  of  Portland  or  similar  cement.    February  22. 

2(;H.  W.  E.  Constable  and  J.  Joseph.  London.  Improvements  in 
the  manufacture  of  artificial  stone.    February  22. 

2803.  J.  Brunton  and  L.  Grilliths,  London.  Improvements  in 
the  manufacture  of  artificial  stone.    February  24. 

2S15.  M.  Fawcett,  London.  Improvements  in  the  con.struction  cf 
fireproof  fioors.    February  2.'i. 

314K.  J.  S.  Rii;bv.  Liverjxxil.  Improvements  in  the  manufacture 
of  cemcut  and  the  utilisation  of  the  lime-mud  residue  of  the 
ammonia  soda  process  therefor.    Marcji  1. 
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3237.  S.  do  la  Grange  'Williamst  Ix)ndon.  Improvcmonts  in  kilns 
for  burning  lime  and  for  oiher  like  processes.    March  '2. 

;ui:».  G.  Itrown.  Loicfstor.  Improvemonts  in  the  construction 
and  armnKiMin'iit  of  kilns  fur  drying  or  burning  bricks,  pi^es,  and 
Iho  hkt'.    Miurh  G. 

:170-S.  K.  K,  Leo.  Manchester,  Improvements  in  the  miinufa  -turn 
of  Biiitrriiil  for  usu  in  the  construction  of  lire-proof  curtains  fur 
theatres.  liro-proof  ceilings,  walls,  columns,  partitions,  panelling, 
blocks,  slabs,  girders,  doors,  Iloors.  roolimr,  safes,  strong-rooms,  ami 
other  anuloguus  parts,  structures  and  buildings  intended  to  be  lire- 
proof.    March  10. 

3727.  J.  Laruler,  Glasgow.  Improvements  in  building  construc- 
tion having  priuctpully  lor  ihcir  obiect  to  render  edifices  flrc-i)roof. 
March  m. 

3752.  (>.  Imray.— From  G.  S.  Leo.  United  States.  Manufacture 
o£  composition  fur  the  construction  of  roadways,  pavements,  and 
building  blocks,  and  fur  the  manufacture  of  lire-proof  and  preserva- 
tive paint.    Complete  Spccilicaliou.    March  10. 

COMPLETE  SPECIFICATIONS   ACCEPTED, 

38S7. 

03Ifl.  T.  11.  Lodge.  Utilisation  of  the  hot  waste  pnsos  from  conicnt 
and  otiier  kilns  for  j)roduction  of  steam  power.    February  2o. 

1883. 
0J5.  S.  Turner,    .\n  improved  vooi  tile.    March  17. 


X.— METALLURGY,    MINING,   Etc. 

APPLICATIOXS. 

2176.  E.  Thomson  and  J.  Kharmnn,  Stoko-on-Trcnt.  Shot 
lighting  in  mines,  which  they  name  "The  >iorton  shot  lighter." 
February  2<). 

25.SI,  W.  A.  Baldwin.  London.  Process  for  extracting  aluminium 
from  substances  bearing  alumina  and  combining  the  aluminium 
with  other  metals  directly  from  such  substances.  Complete 
Specilieation.    February  21. 

2607.  C.  J.  Dobbs,  London.  Improvements  in  annealing  kilns  for 
slug  blocks.    February  21. 

24ilt2.  N.  M.  Henderson,  Glasgow,  Improvements  in  miners' 
safely  lamps.    Complete  Specification.    February  23. 

277S,  F.  Trickett  and  J,  Xoud,  London.  Improvements  in  the 
extraction  of  gold,  silver,  and  platinum  from  auriferous  and  argenti- 
ferous materials.    Fcl)nary  24. 

2.S72.  G.  Baron  de  Overbeck.— From  Vi'.  Ilildwcin  and  V.  von 
Schoenberger,  \'ienna.  Improvements  in  the  manufaeturo  of 
aluminium  direct  from  alumina.    February  25. 

2S73.  G.  Baron  de  Overbeck.— From  W.  ilildwcin  and  V.  von 
Schoenberger,  Vienna.  An  improved  process  for  making  alumina 
from  clay  or  other  aluminous  sul>stances.    February  25. 

287K  G.  Haron  de  Overbeck. — From  W.  Hildwein  and  V.  von 
Schoenberger.  Vienna.  Improvements  in  tlie  manufacture  of 
alumina  from  its  sulphate  and  the  recovery  of  the  sulphuric  acid, 
February  25. 

2S9D.  J.  Riley,  Glasgow.  Improvements  in  basic-hearth  steel 
making  furnaces.    Complete  Specification.    February  27. 

2899.  J.  Riley,  Glasgow.  Improvements  in  regenerative  furnaces 
for  steeJ  making  and  analogous  operations.  Complete  Specification. 
February  27. 

290."}.  V.  M.  Parsons,  Blackheath.  Improvements  in  tlie  manu- 
facture of  steel  and  in  apparatus  therefor.    February  27. 

3018.  H.  W,  Buddioom,  London.  Improvements  in  apparatus 
for  coating  metal  sheets  with  liu  or  other  metals  or  alloys. 
February  2-S. 

3071.  J.  Pearson,  London.  Improvements  in  miners' safety  lamp. 
February  2U. 

309S,  C.  Davis,  London.  An  improvement  in  armour-plates. 
February  21*. 

31  Mi.  H.  Osterraann  and  C,  Lacroii,  London.  The  manufacture 
of  a  new  non-magnetic  alloy.    March  1. 

;U7'.t.  E.  Bowen,    See  Class  II, 

31S.S.  M*.  Hartnell.  Leeds.  An  improved  mode  of  finally  treating 
sheets  of  iron  or  steel  after  tinning  or  galvanising,  and  improved 
manufactures  resulting  therefrom.    March  2. 

3228.  P.  C.  Bunn,  Loudon.  An  improved  process  of  and  apparatus 
for  extracting  gold  and  other  metals  from  crushed  ores  and  other 
auriferous  materials.    March  2. 

3317.  V.  Schmidt,  London.  An  improved  metallic  compound  or 
alloy.    March  3. 

3309.  A  Watt,  London.  Improvements  in  the  treatment  of  zinc 
ores.    March  5. 

3378.  N.  LebedefT  and  J.  Hughes,  London.  Improvements  in  the 
treatment  of  metallic  or  materials  containing  metals  for  the  jjurpose 
of  facilitating  the  obtiinmeut  of  the  metal  therefnnn  or  for  the 
broduction  of  oxidising  agents,     March  5. 

.MIO,  J.  F.  Hall,  Sheffield.  Improvements  in  the  manufacture 
and  treatment  of  ii-ou  or  steel.    March  6. 


3W7.  L.  Q.  Brin,  London.    Improvements  in  iho  method  and 

ajipanitus  for  making  aUnninium  bronze.    March  7. 

;i.'>4-s.  L.  Q.  Brin,  Loiulon.  Improvements  in  plating  iron  and 
otluT  metals  with  aluminium.     March  7. 

3,"ii;t.  L.  Q.  Brin,  London.  Impr<»vements  in  (he  process  and 
apparatus  for  obtainim;  alloys  of  aluminium,  atid  particularly 
aluminium  bronze.    .March  7. 

3)>ni.  A.  B.  Cunningham,  London.  Improvements  in  the  manu- 
facture of  sodium  and  potassium.    March  8. 

3i)(i2.  A.  B.  Cunniiigliani.  London.  Improvements  in  the  manu- 
facture of  aluminium.     .March  8. 

•6VA'0,  W.  J.Howarth  antlJ. Graham. Manchester.  Improvements 
in  the  calcination  of  cupreous  and  other  ores,  and  in  apparatus  or 
furnace  therefor.    March  K. 

30(51.  A.  Brown.  London.  An  improved  process  of  and  apparatus 
for  separating  the  tin  from  scrap.s  or  cuttings  of  tinned  or  terne 
plates,  or  fr^m  old  tinned  articles.    March  9. 

3722.  \Y.  Mu'.rh-'ad,  London.  Improvements  in  or  connected 
with  furnaces  for  the  production  of  steel.    March  10. 

3730.  A.  E.  Barthel,  London.  An  improved  process  for  the  pro- 
duction of  fixed  or  detachable  deposits  of  homogeneous  iron  in  any 
form,  size,  or  thickness  from  iron  or^-s,  or  steel,  or  iron  in  any  form. 
March  10. 

37H.  C.  Appleby.  —  From  Rankin,  Brayton.  and  Co.,  United 
States.    Improvements  in  ore-concentrating  machinerj'.     March  in. 

3/70.  R.  Murray.  Glasgow.  An  improved  method  of  producing 
sound  copper  castings  in  sand  moulds.    March  12, 

37H3.  J,  Y.  Johnson.— From  La  Societtj  Anonymele  Ferro-Nickel, 
France.  An  improved  manufacture  of  metallic  alloys.  Complete 
Specification.    March  12. 

380().  A.  Leslie.— From  A.  S.  Massey,  British  India.  Improve- 
ments in  cupolas  or  furnnccs  for  melting  or  smelting  iron  and  other 
metals.    Complete  Specification.    March  12. 

3822.  J.  Moss,  Liverpool.  Improvements  in  miners*  lamps, 
March  12. 

3^57.  J.  Halfpenny  and  H.  Halfpenny,  Wolverhampton.  Im- 
provements in  the  cdnstniction  of  annealing  funiaces.    JIarch  13. 

3920.  J.  Thornton.  Redilitch.  An  improved  process  for  coating 
iron  and  ste^-l  with  tin.     March  14. 

3;t22.  A.  E.  Tncker  and  G.  Hatton.  Smethwick.  Improvements  in 
the  manufacture  of  iron  and  steel.    March  li. 

392G.  G.  de  M'olf,  London.  Improvements  in  the  humid  method 
of  extricting  gold  and  other  metals  from  refractory  and  other  ores. 
March  1 4. 

3ft63.  W.  Holland,  jun.,  London.  Improvements  in  the  method  of 
and  appliances  for  heatine,  hardening,  and  tempering  metallic  wire 
for  various  purposes.    March  14. 

39Ij5.  T.  R.  Jordan,  London.  Improvements  relating  to  tho 
separation  or  extraction  of  m 'tals  from  their  ores  by  amalgamation, 
and  to  appamtus  therefor,    Jlarch  14. 

4014.  C.  Sharman,  Sheffield.  The  manufacture  of  armour-plates 
for  the  i)rotection  of  forts  and  ships.    March  15. 

4034.  H.  F.  Taylor  and  W.  P.  Struv6,  London.  Improvements  in 
appai-atus  connected  with  pots  for  coating  with  tin,  lead,  or  other 
metals  or  alloys.    March  15. 

4038.  A.  E.  Alexander.- From  J.  E.  Craig,  United  States.  Im- 
provements in  the  manufacture  of  polished  sheet  iron.  Complete 
Specification.    March  15. 

COMPLETE  SPECIFICATIONS   ACCEPTED, 

1887. 

10(W.  W.  H.  Edwards,  C.  Britton,  and  J.  E.  Williams.  Miners' 
safety  lamps.    March  3. 

.3tli;9.  C.  B.  Schultze.  Extraction  andrecoveryot  metals, especially 
of  tin  from  tinned  iron  plates.    March  17. 

4200.  W.S.  Sutherland.  Heating,  mainly  for  welding,  and  furnaces 
therefor.    February  25. 

4434.  J.  E.  T.  Woods.  Treating  and  8ej)arating  refuse  metals, 
February  25. 

4S46.  A.  Gutonsohn  and  E.  Cox.  Process  of  coating  iron  or  other 
metals  with  tin,  ic.    JIarch  3. 

5022.  W.  H.  Rickard  and  T.  J.  Rickard.  Method  and  apparatus 
for  coating  plates  with  tin,  lead,  .and  alloys.    February  25. 

5027.  A.  Woodhousc.  Apparatus  for  the  amalgamation  of  gold. 
February  25. 

5H54.  R.  Low.  Method  ofhardening  or  tempering  steel  projectiles. 
March  3. 

0109.  A.  J.  Maskrey  and  P.  S.  Phillips.  Apparatus  forthe  manu- 
facture of  tin  and  terne  plates.    Jlarch  3. 

65G9.  J.  E.  East.  Appliances  lor  close  annealing  iron  and  steel 
sheets.    March  10. 

0016.  W.  Baker  and  J.  Bartim.    Miners'  safety  lamps.    March  17. 

7047.  A.  P.  Vivian.    Manufacture  of  metallic  alloys.    March  17. 

7139.  D.  Edwards,  R.  Lewis,  and  P.  Jones.  Apparatus  for  coating 
metal  plates  with  tin,  JLc.    March  17. 

7503.  F.W. Seaman.  Manufaeture  of  insots,  bars,  and  tools  of 
self-hardening  steel,  combined  with  other  steel.    February  25. 

9322.  J.  J.  C.  Smith.  Apparatus  employed  in  casting  metals 
under  pressure.    February  -  5. 

10.817.  J.  Y.  Johnson.— From  La  Compagnic  Anomyne  des  Forges 
de  ChAtillon  et  Commentry.  Means  and  apparatus  for  temperinK 
armour  plates  and  other  massive  articles  of  iron  or  steel.  February  25. 
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14.803.  W.  Hawdon.  Apparatus  for  removing  molten  slait,  scoria, 
Ac.  from  fiimncn".    Fcbrujiry  23. 

Ifi.isi.  H.  W.  Biuhli.-om.  Apparatus  for  dipping  or  cUansinf;  tin 
or  tcrne  i)K'»tes.    ^larv-h  ;t. 

10,979.  T.  Anderson.    Tinning  liollow  wnro,  Se.    March  3. 


188S. 


686.  n.  II.  Lake— J.  Illingworth.  Casting  of  metal  ingots,  and 
api»aratus  therefor.    February  2.'>. 

iiil'.i.  .1.  IVrino.  Disinteiraling  copper  pyrites  by  means  of  nitric 
iron  sails  for  extracting  cojiiht.    March  17. 

2""1.  II.  II.  I.nke.— From  E.  .<;.  Ilnydcn.  Separation  and  reflnc- 
mcnt  of  metals,  and  api)nratus  therefor.    March  17. 


XI.— ELECTRO-CHEMISTUY  axd  ELECTRO- 
METALLURGY. 

APPLICATIOyS. 

2411.  L.  Mom!  ami  C.  Langor,  Liverpool.  Improvements  in  gas 
bjitlerics.     Fibnmryl7. 

2i"i07.  J.  V.  Sherriu,  London.  Improvements  in  primary  batt«ries. 
February  22. 

2i>l>t.  Vi.  F.  C.  Ward,  London.  Improvements  in  batteries. 
February  23. 

SiW7.  B.  51.  Drake  and  J.  M.  Gorham.  London.  An  improvement 
in  boUlini  the  plates  of  .secondary  voltaic  batteries.  Complete 
Si>ecilication.    February  29. 

sun.  L.  Kayser,  London.  Improvements  in  calvanic  batteries. 
March  1. 

.3223.  W.  Kingsland,  London.  Improvements  in  secondary  bat- 
teries.   March  2. 

.3.'J12.  E.  Tyer,  London.  An  improvement  in  voltaic  batteries. 
March  3. 

3trt5.  T.  Parker,  Manchester,  Improvements  in  and  relating  to 
alternating  current  dynamo-electric  machines.    March  7. 

3317.  R.  Disher,  London.  Improvements  in  primary  batteries. 
March  7. 

3550.  X.  G.  Thompson,  London.  An  electrical  regenerative  bat- 
tery.   March  S. 

3tUl.  S.  Z.  do  Ferranti,  London.  Improvements  in  dynamo- 
electric  machiiics.    March  8. 

3023.  T.  P.irker,  E.  Scott,  G.  Rees.  and  J.  II.  Woodward,  >[an- 
chester.  Improvements  in  and  relating  to  dynamo-eleetric  ma- 
chines.   Atarch  It. 

3!)SB.  B.  M.  Drake  and  J.  JI.  Gorham,  London.  An  improvement 
in  plates  for  secondary  voltaic  batteries.    March  11. 

3.1^3.  H.  H.  Lake.— From  H.  Walter,  United  States.  Improve- 
ment.s  in  and  relating  to  galvanic  batteries.  Complete  Specification. 
March  l."i. 

4008.  H.  Vllathome  and  C.  Gauzent«s,  Bradford.  Improvements 
in  electric  batteries.    March  15. 


COMPLETE  SPECIPICATIOXS   ACCEPTED. 

1SS7. 

5505.  H.  W.  Ravenshaw,  W.  T.  Gooldcn,  and  A.  P.  Trotter. 
Dynamo-eleetric  machines. 

.'15<)2.  W.  Maxwell.  Generating,  reproducing,  and  distributing 
electricity,    starch  3. 

5709.  .\.  I.  Gravier.    Dynamo-electric  m.aehines.    March  3. 

5740.  W.  H.  Quarterman.    Galvanic  batteries.    March  10. 

't'93.  O.  A.  Grindle.  Generation  and  distribution  of  electricity. 
March  10. 

5S<;7.  W.  Kingsland.    Secondary  batteries.    March  3. 

i)2flt.  .\.  Watt.  Electrolytic  treatment  of  zinc  and  its  ores. 
March  .1. 

(V>?1.  U.  E.  B.  Crompton  and  J.C.Howell.  Secondary  batteries. 
March  17. 

7317.  J.  Kynoch  and  W.  Ilabgood.  Secondary  batteries. 
March  17. 


Xn.— FATS,   OILS,   AWD  SOAP  MANUFACTURE. 

APPLICATIOyS. 

2650.  E.  Johnson.  London.  A  composition  for  cleaning  wall- 
papers, papered  ceilings,  and  the  like.    Februar)-  22. 

32!i!i.  W.  P.  Kelly,  London.  A  new  composilion  for  use  in 
lubrication.    March  3. 

3584.  J.Taylor.  Ivcith.  A  neivand  improved  method  of  fxtraeling 
oil  from  the  oil-yielding  parts  of  fisli  and  of  mammalia.    March  8. 


S77I.  J.  L.  Wade,  Gla-sgow.  Tho  manufacture  of  lubricating 
cream— white,  hrown,  ami  dark  (otherwise  called  solidified  nil  or 
grea.se)  — for  tin-  lubrication  of  all  kinds  of  surfaces  subject  to 
friction.    Complete  Specilieaiion.    March  12. 

4<'37.  .\.  Enct'lhardt.  London.  Process  and  apparatus  for  ascer- 
taining the  quantity  or  percentage  of  fatty  matter  contained  in 
soap.    March  15. 

COMPLETE  SPEClFICATIOy  ACCEPTED. 

1887. 
1,73(1.  T.  Turner.    Method  and  aiiparatus  for  filtering  sixnt  or 
other  oils.    March  lu. 


Xlir.— PAINTS,  PIGMKXTS,  VARNISHES,  and 
]{ESIX.S. 


Improve- 


APPLICATIOXS. 

2155.   F.  Crane.— From  W.  D.  Field,  United  Stales, 
ments  in  varnishes  and  lacquers.    February  18. 

2509.  G.  Haml  Smith,  London.  Improvements  in  the  treatment 
of  gums,  fossiliferous  gums,  or  gum  resins  in  the  manufacture  of 
varnishes  and  other  solutions  for  coating  surfaces,  or  for  other 
uses.    February  20. 

2512.  G.  Hand  Smith,  London.  Improvements  in  the  treatment 
of  gums,  fossiliferous  gums,  or  gum  resins  in  the  manufacture  of 
varnishes  or  other  solutions  thereof,  and  in  apparatus  employed 
therein.    February  20. 

2514.  G.  Hand  Smith,  London.  Improvements  in  the  treatment 
of  gums,  gum  resins,  or  fossiliferous  gums,  in  order  to  effect  their 
solution  for  the  manufacture  of  varnishes  or  other  uses,  and  in 
apparatus  employed  therein.    Fehruarj'  20. 

2i!20.  S.  Washington,  Manchester.  Improvements  in  the  pre- 
paration of  black  lead.    February  22. 

2920.  F.  Maxwell-Lyte.    See  Class  VII. 

3374.  C.  He«c5cl,  London.  Improvements  in  the  manufacture  of 
zinc  white.    JIarch  5. 

3501.  J.  Brookbanks,  Xewcastlc^)n-Tyne.  Composition  for 
ships'  bottoms  and  other  ironwork  subjected  to  tho  action  of 
sea-water  or  marine  matter  or  life.    March  7. 

.3379.  G.  J.  Ge.ary.— From  A.  Keiller,  Sweden.  Improvements  in 
the  manufacture  of  sulphide  of  zinc  for  pigment  or  other  purposes. 
March  8. 

3752.  O.  Imray.— Prom  G.  T.  Lee.    See  Class  IX. 

3795.  F.  de  Couinck,  London.  Improvements  in  the  manufacture 
and  application  of  incombustible  paint.  Complete  Specification. 
March  12. 

COMPLETE  SPECIPICATIOXS  ACCEPTED. 

1887. 

558C.  F.  Crane.— From  J.  Hale.  Preparation  of  lacquers  and 
varnishes  and  method  of  applying  same.    February  25. 

6791.  F.  Crane.— From  J.  Hale.  Compound  or  varnish  for  coating 
metal,  wood,  ic.    February  25. 

6582.  P.  Molyncax.    An  improved  paint  or  coating.    March  10. 


XIV.— TANNING,  LEATHER,  GLUE,  .^nd  SIZE. 

APPLICATIOXS. 

2870.  E.  Tuthill.  London.  An  extract  of  oil  or  tar  from  the  birch 
tree  bark,  to  be  useil  in  the  process  of  tanning  or  preson'ing  hides, 
skins,  furs,  and  for  destroying  moths  and  insects.  Complete 
Specification.    February  23. 

32-0.  A.  H.  Hobson.    See  Class  XV. 

3.35*.  T.  Thomson,  Gla-sgow.  Improvements  in  compositions  or 
coatings  for  the  manufacture  of  carriage  and  other  covers,  imitation 
leather,  wall  decoration,  book  covers,  and  the  like.    March  5. 

3393.  T.  P.  Slilligan,  London.  Preparation  of  glue  stock.  Com- 
plete Specification.    JIarch  G. 

.3895.  E.  V.  Brown,  London.  Improvements  in  machinery  for 
working  leather,  bides,  or  skins.    March  13. 

COMPLETE  SPECIPICATIOXS  ACCEPTED. 

1837. 

6741.  H.  House.  Manufacture  of  artificial  leather  from  leather 
waste  and  scraps,  and  utilisation  of  same.    February  25. 

8914.  J.  S.  Hooper.— From  J.  W.  Darrow.  Method  for  treating 
hides  and  skins  for  leather.    February  25. 

9513.  E.  Worms  and  J.  Bale.  Process  and  apparatus  for  tanning 
by  electricity.    March  10. 
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XV.— AGRICULTUBE,  MAKTJRES,  Etc. 

APPLICATIOyS. 

S013.  p.  C.  Jensen,  London.  An  improved  fertiliser.  Complete 
Spccilication.    i'ebruarj-  2». 

3256.  A.  U.  Hobson,  Westininstf-r.  Improvements  in  the  treat- 
ment of  bones  for  use  as  manure,  and  for  obtaining  from  the  bones 
gelatine,  glue,  or  size.    March  3. 

COMPLETE  SPECIFICATIOX  ACCEPTED. 

1SS7. 

BCIi.  W.  I..  Wiso.— From  E.  Solvay.  Processes  for  converting 
natitrul  ami  other  phosphates  into  products  assiniiiublc  by 
vegetables,  and  into  valuable  siib-pruducts.    Jlarch  10. 


XVI.— SUGARS,  STARCHES,   GUMS,  Etc. 

APPLICATIOyS. 

2511.  A.  Chapman.  London.  Improvements  in  apparatus  for 
evaporating  saccharine  or  other  solutions  or  liquids.     February  20. 

3990.  E.  Evcritt. — From  Messrs.  Taylor  and  Lavvson,  Batavia. 
Improvements  in  apparatus  for  drying  sugar.    March  14. 

COiTPLETE  SPECIFICATIOy  ACCEPTED. 


7087.  W.  R.  Watson.— From  "A.  Young, 
and  apparatus  therefor.    March  10. 


Manufacture  of  sugar, 


XVII.— BREWING,   WINES,  SPIRITS,  Etc. 

APFLICATIOXS. 

2011.  n.  Hackmann,  London.  Improvements  in  or  relating  to 
the  filtering  or  cleaning  of  wort,  and  in  apparatus  therefor. 
February  21. 

2735,  W,  S.  Squire,  London,  Apparatus  for  purifying  crude 
spirit.    February  2  3. 

29*12.  T.  Bradbury,  Bristol.  Improvements  in  brewing  beer, 
porter,  and  the  like,*and  in  apparatus  therefor.    February  2**. 

3193.  E.  Thatcher,  Bristol.  Improvements  in  the  manufacture 
of  brewers'  finings,  and  in  machinery  or  apparatus  therefor. 
March  2.  I 

3510.  E.  Manbrt,  Liverpool.    .\n  improved  process  of.  and  plant    I 
for,  treating  cerejils.  starchy  or  farinaceous  substances  lor  making 
alcohol,  vinegar,  and  other  like  products,    March  7. 

375*.  B.  W.  Valentin,  London.  An  Improvement  in  brewing. 
March  10, 


:    XVUI.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  AND   DISINFECTANTS. 

APFLICATIOXS. 

A.— CnEMISTRT  OF  FOODS. 

2420.  W.  Peacock,  London.  Apparatus  to  be  employed  in  effecting 
the  preservation  of  fruit,  vegetables,  meat,  fish,  and  other  perishable 
articles  of  food.    February  17. 

2856.  S.  R.  White  Humphries,  London.  Improvements  in  and 
connected  with  the  manufacture  of  bread,  biscuits,  cakes,  and 
farinaceous  food  generally.    February  25. 

2857.  S.  R.  White  Ilumphries,  London.  Improvements  in  and 
connected  with  the  manufacture  of  bread,  biscuits,  cakes,  and 
farinaceous  food  generally.    February  25. 

31G1.  S.  Henderson  and  A.  Henderson.  London.    A  new  and  im- 

E roved  food  compound  manufacturetl  in  the  form  of  bread  ancl 
iscuits.    Complete  Spccilication.    March  1. 

3363.  M.  P.  Hatachek,  London.  A  dietetic  nutritious  food  extract. 
March  6. 

.3530.  Brin's  Oiygen  Co.,  Limited,  and  P.  B.  W.  Goble,  London. 
The  manufacture  of  a  carbonated  oxygen  water.    March  7. 

3991.  C.  A.  Johansson,  London.  Improvements  relating  to  the 
manufiu-ture  of  butter  and  to  apparatus  therefor.  Complete  Speci- 
fication.   March  15. 

B.— SASIT.IHT  ClTBMISTBT. 

2761.  R.  E.  Phillips.— From  F.  S.  Harwood.  Portugal.  An  im- 
proved process  for  softening  and  purifying  water.    February  21. 


2762.  E.  E.  Phillips.— From  F.  S.  Harwood,  Portugal.  An  im- 
proved process  for  dwinfectlng  and  purifying  sewage.    February  24. 

27i'>3.  C.  F.  Newman,  TiK>ting.  An  improved  method  of  utilising 
sewage  refuse.    February  24. 

281)3.  F.  Maiwell-Lyte,  London.  Improvements  in  the  treatment 
of  sewage  and  other  foul  waters.    February  25. 

C— DiSIXPECT.lKTS. 

3707.  I).  Pick  and  A.  J.  Scott,  Manchester.  Improvements  in 
moans  for  destroying  vermin,  disinfecting  buildings  or  structures, 
or  for  analogous  purposes.    3Iareh  10. 

COMPLETE  SPECIFICATIOXS  ACCEPTED. 
A.— Chehistrt  op  Poods. 

1SS7. 

0003.  R.  Jones.  Preserving  animal  and  vegetable  substances  for 
the  food  of  man.    }Iarch  3. 

B.— Sanitaut  Cdemistet. 

1887. 

5661.  G.  E.  Davis  and  J.  B.  .Vitken.  Treating  or  purifying  sewage, 
waste  liquors  from  manufactories,  and  other  foul  liquids,  and 
producing  valuable  substances  therefrom.    February  25, 

C— UlSIKFECTAKTS. 

1S87. 

6751.  J.W.Hamilton.  Compositions  for  disinfectant,  preservative, 
or  rerawUal  purposes.    March  10. 


XIX.— RATER,  PASTEBOjVRD,  Etc. 

APFLICATIONS. 

2436.  G.  Brown,  London.  An  improved  material  for  wall  decora- 
tion in  relief,  called  "  Textile-earton-pierre."    February  IS. 

3107.  E.  Ingle,  London.  Improvements  in  the  manufacture  of 
cigarette  paper.    March  1. 

3281.  C.  H.  Roeckner,  F.  L.  Roeckncr,  and  R.  L.  Eocckner, 
Tyncmouth.  Imi)rovenients  in  the  machinery  for  and  process  of 
produeinir  and  refining  paper  pulp.    5Iarch  3. ' 

3.321.  A.  Bensinger.  London,  .^  improved  process  for  producing 
indelible  designs  on  celluloid  or  like  pyroxiline  compounds. 
March  3. 

340t.  J.  .Jameson,  Xewcastle-on-Tyne,  Improvements  in  the 
preparation  of  safety  papei',  atfording  protection  against  erasure  or 
other  alteration.    March  0. 

37S7.  T.  J.  Pearce  and  M.  W.  Beardsley,  London.  Improvements 
in  the  production  and  manufacture  of  paper,  having  waterproof, 
non-conductine,  and  other  valuable  properties  and  qualities 
March  12. 

COMPLETE  SPECIFICATIOXS  ACCEPTED. 

1SS7. 

3937.  A.  Wilkinson.  Treatment  of  fibres  for  pulp  and  manufac- 
ture of  paper.    March  3. 

6548.  S.  Fisher.    Wall  or  ceiling  coverings.    March  10. 

7090.  T.  Phcenii  and  G.  Kirk.  Slanufacture  of  pottery  tissue 
paper.    March  10. 

7226.  R.  C.  Mcnzies  and  C.  51.  King.  Preparing  safety  paper  for 
cheques,  &c.    March  17. 


XX. 


■FINE   CHEMICALS,  ALKALOIDS, 
ESSENCES,  AXD  EXTRACTS. 

APFLICATIOXS. 

2870.  E.  Tuthill.    See  Class  XIV. 

3094.  L.  JJerck  and  E.  Memcl,  London.  Improvements  in  the 
production  of  hydrargyrum  compounds.    February  29. 

3315.  E.  V.  Goad,  London.  "  Rhoga-Sa  "—a  new  nutritious  food 
essence  and  beverage  of  various  delicious  flavours.    March  3. 

S.949.  P.  M.  Justice.— From  L.  B.  Weld,  United  States.  Im- 
provements in  the  mainifacture  of  hydrochlorate  of  quinine. 
Complete  Specification.    March  14. 

COMPLETE   SPECIFICATWX    ACCEPTED. 

1RS7. 
13,839.  A.  G.  Salamon.    Treatment  of  benzol    sulphouic  imido 
(saccharine),    March  IV. 
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XXI.— PHOTOGRAPHIC  MATERIALS  and 
PROCESSKS. 

APPLICATIONS. 

■  !»74.  F.  D.  lilaolilH'c.  T.niulon.  Workiiic  a  photographic  shutter 
Ity  nifiins  of  :i  iinoimiiitic  pi>ton  to  ho  known  as  tho  "  Jllackheo 
pneuuintii-  ^huttt-r."    IVhruary  20. 

2TW.  J.  SI.  Klliot.  (;lasi.'ow.  linprovcmpiits  in  and  connected 
with  di.-xplimiriiis  and  slmlters  for  i)holOi.'rapIiic  and  other  lenses  or 
can^ems.     Fehruarv  21. 

Slew.  0.  Nevo  and  V.  Hishop.  London.  Improved  ilhnninatinj; 
apparatus  for  artificial  lipht  photopniphy.    February  2!>. 

.'JTmS.  J.  Wat-sou.  London.  Improvements  in  producing  coloured 
pholopniphs.    March  1'. 

.■("79.  J.  L.  Berry.  Aherdare.  A  "camera  pun  "  for  usinp  with  anj 
description  o(  camera  for  instantaneous  pliotc^graphs.    March  12. 

C03IPLETE  SPECIPICATIOXS  ACCEPTED. 

1887. 
5923.  G.  S.  Martin.    Photographic  shutters.    JIarch  10. 

ISSS. 

1201.  A.  .1.  Bniilt.— Prom  IV.  L.  Backelandt.  Phottpr-iphic  plate 
to  be  developed  in  water.    March  10. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

APPLICATIONS. 

2002.  E.  Ruhin,  London.  Improvements  in  percussion  fuses. 
February  21. 

2721.  It.  H.  Heenan.  London.  Improvements  in  cartridges  for 
hlastinjj.    February  23. 

272S.  J.  Pain,  London.  Improvements  in  ships'  signal  lights  and 
similar  fireworks.    February  2-J. 

S602.  J.  L.  Uidier,  I>indon.  Improvements  in  cartridges. 
March  9. 

S7."»9.  K.  Unbin  and  .\.  Sierseh,  London.  An  improved  manu- 
facture of  explosives,  especially  adapted  for  use  in  mines.    March  10. 

S;ki2.  G.  F.  Rogers.— From  W.  von  Itucktescheli.  St.  Petersburg. 
Apparatus  for  testing  explosives.    March  13. 

.S9Sii.  C.  L.  Dresser,  London.  Improvements  in  explosive  pro- 
jtetiles.    Slarch  1-1. 

•toio.  .1.  W.  Farrar.  J.  M'ildrann,  and  Vi'.  Bums,  Church.  Auto- 
matic fog  signal.    March  lo. 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1887. 

5S40.  A.  V.  Xewton.— From  -\.  Nobel.  Explosive  projectiles 
March  10. 

1SS8. 

S42.  F.  .1.  Shand.  Mauufaeture  of  safely  fuse  for  blasting. 
February  25. 


»•••••••*»»•**••»•*<»•*»■ 
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NOTICES. 


In  accordance  witli  the  provisions  of  Rule  18  of 
the  Bve-laws,  notice  is  hereby  given  that  those 
Alembei-s  of  Council  whose  names  are  placed  in 
italics  in  the  annexed  Ust,  will  retire  from  their 
respective  offices  at  the  forthcoming  Annual  General 
Meeting. 

Mr.  Ludwig  Mond  has  been  nominated  to  tlie 
office  of  President  ;  and  Prof.  Jas.  Dewai-,  F.R.S  , 
has  been  nominated  Vice-President  under  Rule  11. 

Sir  I.  Lowthian  Bell,  F.R.S.,  Mr.  R.  Forbes 
Carpenter,  and  Dr.  John  Evans.  F.R.S.,  have  been 
nominated  Vice-Presidents  under  Rule  8  ;  and 
Mr.  B.  E.  R.  Newlands  and  Mi-.  Alexander  M. 
Chance  have  been  nomiuated  Onlinary  Membei-s  of 
Council  under  Rule  17  in  the  place  of  Mr.  R.  Forbes 
Carpenter  and  Dr.  John  Evans,  F.R.S.,  nominated 
Vice-Presidents. 

The  Treasurer  has  been  nominated  for  re-election, 
and  Dr.  F.  Hurter  has  been  nominated  Foreign 
Secretary  in  the  place  of  Mr.  Ludwig  Mond. 

Members  are  hereby  invited  to  nominate  fit  and 
proper  persons  to  fill  fom-  vacancies  among  the 
Ordinary  Members  of  Council  under  Rule  18. 
Special  nomination  foi-ms  for  this  purpose  can  be 
obtained  from  the  General  Secretary  upon  appli- 
cation. 

Exlracl  from  BuU  18:  —  "No  such  nomination 
shall  be  valid,  unless  it  be  signed  by  at  least  ten 
members  of  the  Society,  who  are  not  in  arrear  witli 
their  subscriptions,  nor  unless  it  be  received  by  the 
General  Secretai-v,  at  the  Societv's  office,  at   least 
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one  month  boforc  the  dnto  of  the  commeucoment  of 
the  Annual  General  Meeting,  anil  the  election  to 
take  place  at  which  it  refers.  Nor  shall  any  such 
nomination  bo  vaUil  if  the  person  nominated  be 
ineligible  for  election  under  Rules  12  or  ^i>.  No 
member  shall  sign  more  than  one  nomination  form. 


Annital  General  Meeting. 

Notice  is  hereby  given,  that  the  next  Annual 
General  Meeting  -will  be  held  in  Glasgow  on  Wed- 
nesday, Thm-sday,  and  Friday  the  18th,  19th,  and 
20th  "of  July  next.  Detailed  an-angemeuts  and  the 
pro"Tammc'of  proceedings  will  appear-  as  soon  as 
complete.  Tickets  of  membership  will  be  issued  in 
time  for  the  meeting,  and  will  form,  as  heretofore, 
vouchers  for  visits  to  works  and  excursions. 


Notice  is  hereby  given  that  the  numbers  for 
January,  1882,  1883,  and  1886,  and  February,  1886, 
are  exhausted,  and  no  orders  for  those  copies  can  be 
executed. 

The  Secretary  is  instructed  to  negotiate  for  the  pui'- 
chase  of  copies  of  the  Society's  Jom-nal  for  January, 
1882,  and  February,  1886.  Members  possessing  odd 
copies  of  these  numbers  are  particularly  requested 
to  communicate  at  ouce  ^vith  Mr.  Cresswell. 


Authors  of  communications  read  before  the  Society, 
or  any  of  its  Local  Sections,  are  requested  to  take 
notice  that  under  Rule  41  of  the  liye-laws,  the  Society 
has  the  right  of  pi-iority  of  publication  for  three 
mouths  of  all  such  papers.  lufriugement  of  this 
bye-law  renders  papers  liable  to  be  rejected  by  the 
Publication  Committee,  or  ordered  to  be  abstracted 
for  the  Joui-ual,  in  wliich  case  no  reprints  can  be 
furnished  to  the  author. 


Notice  is  hereby  given,  for  the  information  of 
members  and  advertisers,  that  the  advertisement 
columns  of  this  Joui-nal  have  been  contracted  for 
by  IMessrs.  Eyre  and  Spottiswoode,  the  Society's 
printers  and  publishers,  to  whom  all  communications 
respecting  them  should  be  addressed. 


CHANGES  OF  ADDRESS. 


Iloilnes,  J.  F.,  1/0  Upper  Arlliur  Street;  Dcrryvolrio,  Windsor, 
Belfast,  Ireland. 

Iiicliam,  J.  W.,  1  0  Lcj-tonstoiie ;  11,  New  Grnvel  Lane,  Shad- 
woll.  K. 

Iskr,  Otto,  1  o  Jlaraden  Street ;  23,  Cooper  Street,  llanclicstcr. 

.Tackson,  E.  Valentine.  I/o  Sydenham;  3,  Park  Tenaeo,  Queen's 
Drive,  Crossbill.  Glasgow. 

Kilipinu.  Dr.  F.  Stanley,  l,'o  West  Meadows ;  14,  Graham  Street, 
Edinburjrh. 

KunterbcrK,    Dr.    11.,    I'o    Crunipsall  ;   303,    Collyliurst    Koad, 
Munclicsler. 

Lee,  S.  WriRht,  l/o  Church  Street :  0—10,  Wliitechnpcl,  Liverpool. 

Leith,  J...  i;o  St.  Helens;  Laneashiru  Alkali  anil  Sulphur  Co.,  Ld., 
Widnes. 

Loniius,  Thos.,  l/o  Mineliead ;  Seaham  Chemical  Works,  Scaham 
Harbour,  CO.  Durham. 

Mcdlashan,  Jno.,  1/0  Garteosh  ;  Runcorn  Soap  and  Alkali  Co.. 
Lil.,  Runcorn. 

JIcGowan,  J.,  Ash   House,   Talkc   (not   Talk-o'-th'-Hill),   near 
StokcHUi-Trent. 

Nichols.  J.  A.,  I.'o  Spring  Bank;  HurstlicW,  New  Mills,  near 
Stockport. 

I'aterson,  J.,  I'o  Harrington  Koad  ;  Belle  Isle  I'lace,  Workington. 

Pfeillcr,  C.  1'.,  l,o  Ealing  ;  03,  Queen  Victoria  Street,  London,E.C. 

Poynter.  J.  Ed).-;ir  ;  Journals  to  72.  Great  Clyde  Stri'cl,  Gla.'ssrow. 

Rowley,  W.  .1..  l/o  Handsworth  ;  c/o  Abbott,  Anderson,  *:  Abbott. 
Dod  Street,  ISurdett  Road,  Limehousc,  E. 

Sclieufelpu,    Dr.  A.,  l/o  Watford;   Paper  Mills,  Obcrlenningcn 
>i.  Teck.  Wurleniberp:,  Germany. 

Small,  Evan  W..  l/o  The  Park  ;  11,  Arthur  Street.  Nottingham. 

Var.v,G.  M.  P.;  Journals  to  1,310, OTarrell  Street, San  Francisco, 
Cal.,  U.S.A. 

Watson,  J.  Cecil,  I/o  Accrington ;  c/o  J.  Bennett  &  Sons,  Birch 
Vale,  near  Stockport. 

Wiggin.  Walter  W..  1  o  Harborne;  Wiggin  Street,  Birmingham 
Heath/  Birmingham. 

Wilde,  Thos.,  1,0  Newport;  Pcnclawdd,  near  Swansea. 

Williams,  U.  Whitley,   l/o  Queenwood  College;  Edison  Swan 
Electric  Light  Co.,  Ponders  End,  London,  N. 

Wright.  J.  C,  l/o  Cargo  Fleet  Road  ;  1,  Portland  Terrace,  Ecdcar, 
Yorkshire. 


Adriancc,  J.  S.,  I'o  New  York;  c/o  Banning,  Bissell,  &  Co., 
Huntingdon,  Pa.,  U.S.A. 

Bennie,  Jno.  W.,  I/o  Cubitt  Town ;  Minas  dc  Rio  Tinto,  Huelva, 
Spain. 

Blundstone,  E.  R.,  1  'o  Regent's  Park  ;  Cornwall  Lodge,  St.  James* 
Roati,  New  Hampton,  Middlesex. 

Burghardt,  Dr.  Chas.  A.,  l/o  King  Street ;  3.1,  Fountain  Street, 
Manchester. 

Cameron,  Inn,  I/o  Kirkintilloch ;  Casal  das  Rolas,  Poco  do  Bispo, 
Lisbon. 

Chaney,  Harry,  I/o  Mexico ;  29,  Chalcot  Crescent,  RcRcnt's  Park, 
N.W. 

Clark,  E.  B.,  lo  Rangoon;  c/o  Clark  &  Struthers,  17,  Royal 
Exchange  Square,  Glasgow. 

Cross,  C.  F.,  I/o  Eaton  Terrace ;  4,  New  Ccurt,  Lincoln's  Inn,  W.C. 

Dauber,  H.  jun.,  l/o  "  Kcnmore  " ;  1,  Victoria  Road,  Waterloo, 
Liverpool. 

Dent ,  W.  Y. ;  Journals  to  Belle  Vue  House,  Wood  Street,  Woolwich, 
S.E. 

Foster,  H.  le  Neve,  l/o  Jarrow  ;  Seaton  Carew,  eo.  Durham. 

Fulton,  H.  B.,  I/O  Cyjirus  ;  Bclllleld,  Kirkintilloch,  N.B, 

Oreenway,  T.  J.,  l/o  Shefllcld ;  Block  14  Mining  Co.,  Broken  Hill, 
near  Silverton,  New  South  Wales. 


CHANGES  OF  ADDRESS  REttUIRED. 


James,  J.  H.,  lb  Coventry  Park,  Streatham,  S.W. 
RowcU,  W.  A.,  1/0  British  Alkali  Works,  Widnes. 


LIST   OF   MEMBERS  ELECTED,  23rd   APRIL,  1888. 

Brin,  Arthur,  30,  Brompton  Crescent,  London, S.W., civil  engineer. 

Coats,  John  T.,  91,  Broughton  Street,  Edinburgh,  manufaeturinR 
chemist. 

Cook,  Jno.  J.,  Atlas  Foundry,  St.  Helens,  Lancashire,  ironfonnder. 

Dunn,   Wm.    Walton,  1.  Bessemer    Terrace.  Mount    Pleasant. 
Spennyi'noor,  Nc«castle-on-Tync, analytical  chemist. 

Earle,  G.  Pcploe,  Brantwood  Lodge,  Burnt  Ash  Hill,  Lee,  S.E., 
chemical  salesman. 

Evershed,  Henry  G.,   Soap  Works,   Station   Street,    Brighton, 
soai>maker. 

Hogg,  Quintin,  23,  Rood  Lane,  London,  E.C.,  merchant, 

Jackson,  Wni.  Morton,  9,  Range  Road,  Alexandra  Park,  Man- 
chester, chemist. 

Lennox,  Rol')t.  N.,  Boyal  Institution,  Albemarle  Street,  W.. 
chemist. 

Lister,  Simeon,  "0,  High  Street,  Great  Horton,  Bradford,  Yorks, 
chemist. 

Meikle,  Jno.,  4.  Woodlands  Road,  Glasgow,  journalist. 

Olscii,  Olaus  E.,  SandOen.  Borijcn,  Norway,  engineer. 

Pearmain,  Thos.  H.,  9,  Broad  Street,  Bloomsbury.  W.C,  assistant 
chemist. 

Snape.  Dr.  H.  Lloyd,  University  College,  Aborystwith,  professor 
of  chemistry. 

Stone.  Thos.  W.,  Chemical  Works,  St.  George,  Bristol,  chemical 
manufacturer. 

Sutton,  Chas.  W.,  Free  Reference  Library,  Manchester,  librarian. 

Thomas,  S.  Percy,  c/o  A.  Boake,  Roberts,  i  Co.,  Stratford,  E., 
chemist. 

Williams.  Edward,  8,  Silver  Street,  Blackley,  near  Manchester, 
technical  clieniist. 

Wyndham.  Dr.  Stanley,  e/o  The  American  Forcitc  Powder  Manu- 
facturing Co..  05,  Liberty  Street,  Now  York,  U.S.A..  assistant 
superintendent. 
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Xontion   ^rrtion. 


ClTEMICAL  SocrETlt's  RoOMS,   BUKLISGTON  HOUSB. 


Chairman :  David  Hovard. 


Commit  Ue; 


SirF.  A.AlwI. 
H.  E.  Armstronsr. 
W.  !.aiU  C.iriHMitor. 

W.  J.  l)il«lin. 
C.  Oralium. 
S.  Hall. 
C.  C.  Ilutcliinson. 


R.  Mcssol. 

B.  E.  R.  N'pwUnils. 

B.  RedvrooU. 
T.  Roylp. 
John  Spillor. 
Wm.  Tliorp. 

C.  R.  Alder  Wriplit. 


Il'tn.  Local  Sec.  and  Treasurer: 
Thos.  Tyrer,  Garden  Wliarr.  Church  R^.ad,  Battcrsea,  S.W. 


MR.   B.    E.   E.   XEWLAXDS  D."   THE   CHAIR. 


SESSION  18S7-8S. 
Prospective  Arrangements. 
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month. 

May  7th  (l5t  Monday).-  Mr.  W.  J.  Dibdin.     "SUnd-ards  o( 

Lisrlit." 
•May  Uth  (2nd  Monday).— Mr.  tcwis  T.  Wripht.    "The  present 
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Jane  4lh  (1st  Mond.iy).— Jlessrs.  B.  E.  R.  and  J.  A.  R.  Xcwiands. 
"The  niodeot  tisinp  Char  in  Sugar  Reliuiner." 
Mr.  Thos.  T.  P.  Bruce  Warren.    "  The  Adulteration 
of  Olive  Oil  and  methods  of  detection." 


Notice  will  be  given  in  tlie  Journal  and  other  Scientific  Papers  of 
other  Meetings  and  papers. 
Communications  to  be  addressed  to  the  Local  Secretary. 


Meeting  held  March  \m,  1888. 


THE  POLAEISCOPE  AND  ITS  APPLICATIONS 
TO  BREWING. 

Br  J.  HERos,  r.i.c,  p.c.s. 

This  paper  may  be  conveniently  divided  into  two 
parts  :— 

I.  Theoretica],  treating  of  polarised  light  and  the 
principles  upon  which  the  construction  of  the  polari- 
Bcope.  or,  more  properly  speaking,  the  polarimeter, 
depend ;  and  for  such  information  I  have  drawn 
largely  from  that  classical  work  of  Laudolt  on  this 
subject,  an  epitome  of  which  the  first  part  of  this 
paper  must  be  considered. 

n.  Practical,  or  the  application  of  the  polariscope 
to  the  different  proc€Sses  connected  with  brewing,  as 
well  as  to  the  analysis  of  malt,  wort,  and  beer.  For 
much  valuable  information  iu  connexion  with  this 
part  of  my  subject  I  am  indebted  in  great  part  to  the 
reseai-ches  of  O'Snllivan,  Brown,  Morris,  Kjeldahl, 
and  others. 

Part  I. 

If  we  examine  an  ordiuaiTr  ray  of  light,  emitted 
from  any  source  whatever,  wc  shall  find  that  it  exhibits 
the  self-same  properties  on  all  sides — it  is  capable  of 
being  reflected  or  refracted  in  any  position  whatever ; 
but  if  we  subject  this  ray  to  certain  contlitions,  we 
shall  then  fitd  that  it  is  possible  to  restrict  its  vibra- 
tions to  some  one  particular  direction,  and  such  a 
pay  is  said  to  be  polarised. 


Light  may  be  polarised  in  either  of  the  following 
ways : — 

1.  By  reflection  from  the  surface  of  transparent 

media. 

2.  By  ordimu-y  refraction. 

3.  By  double  refraction. 

It  is  with  the  last  of  these  methods  that  we  have 
most  particularly  to  deal. 

It  is  well  known  that  certain  crystals  have  the  pro- 
perty, when  a  ray  of  hght  pas-ses  tlirough  them,  of 
splitting  up  that  ray  into  two  others  of  equal  intensity. 
Such  a  phenomenon  is  known  as  double  refraction, 
and  such  crystals  are  said  to  be  double  refracting' 
In  every  such  crystal  there  is  at  least  one  direction 
in  which  no  such  sphtting  up  of  the  ray  takes  place, 
and  tliis  direction  is  called  the  optic  axis  of  the 
crystal.  Iceland  spar  exhibits  this  phenomenon  in  a 
notable  manner.  In  a  crystal  of  Iceland  spar  the 
line  joining  the  j^oints  where  the  three  obtuse 
angles  meet  is  the  principal  or  optic  axis,  and 
any  ray  of  light  transmitted  through  the  crystal 
in  a  direction  parallel  to  this  axis  is  not  divided. 
If,  however,  the  crystal  be  tilted  out  of  this 
position,  the  emergent  ray  is  found  to  be  separated 
into  two.  The  angular  divergence  of  the  two  rays 
depends  upon  the  angle  through  which  the  crystal 
has  been  turned;  when  this  angle  amounts  'to  a 
right  angle  the  separation  is  at  its  greatest ;  and 
if  the  crystal  be  still  ftu-ther  turned,  the  two  rays 
begin  to  come  together  again,  untU,  when  it  has 
turned  through  another  right  angle,  they  coincide. 
On  examination  by  a  method  which  we  shall  refer  to 
presently,  it  wUl  be  found  that  both  of  these  rays 
are  completely  polarised,  the  plane  of  polarisation  of 
one  being  parallel  to  the  principal  section  of  the 
crystal,  that  is  to  say,  to  a  plane  passing  through  the 
optic  axis  and  the  direction  in  which  the  ray  traverses 
the  crystal,  the  other  in  a  plane  at  right'  angles  to 
that  section.  The  first  of  these  rays  follows  the 
ordinary  law  of  refraction,  and  is  called  the  ordinary 
ray ;  but  the  other  ray,  which  is  polarised  at  right 
angles  to  the  principal  section,  follows  different  laws 
of  refraction,  and  is  termed  the  extraordinary  ray. 
For  polariscopie  piu-poses  it  is  best  to  give  exit  to 
only  one  of  these  polarised  rays,  that,  namely,  which 
is  piu-allel  with  the  incident  ray,  and  to  throw  the 
other  completely  out  of  the  field  of  view.  This  can 
be  done  in  various  ways,  but  best  by  means  of  what 
is  known  as  a  Nicol's  prism.  For  this  purpose  a 
rhombohedron  of  Iceland  spai-,  double  its  natural 
length,  Fig.  1, 


Fig.  1. 
a 


Fig.  2. 


idy 


of  which  a,  h,  c,  d,  Fig.  2,  represents  a  section,  is 
taken,   and   the    tertniual  faces  n  h  and  c  d,  which 

a2 


-2G0 


'PHI-;  JOUliNAL.  OL'  THE  SOCIETY   OE  CUEMIC.VL  INDUSTRY.       [April  sn.isss. 


nntnmlly  make  nu  angle  of  71"  with  the  sides  a  J  and 
/<  c,  us  at  (I  <•,  nro  cut  oMiijiioly.  so  ns  ti>  pive  the 
new  faoes  nn  incliuatiou  of  OS  to  these  edges.  The 
whole  block  is  then  divided  into  two  l>y  a  cut  in  the 
direction  b  ,1,  and  at  right  angles  to  the  new  face  a  V. 
The  faces  of  this  cut  are  then  carefully  polished  and 
cemented  together  again  in  tlieir  original  position 
with  Canada  balsam.  Such  nn  arrangement  is  called 
a  Nicol's  prism,  as  shown  in  Fig.  3. 

Fig.  3. 


If  now  a  rny  of  light,  I  in,  parallel  to  the  edges  of 
the  longer  side,  fall  on  the  face  a  V ,  it  is  split  up 
into  two  rays,  both  of  which  are  iiolarised,  but  at 
right  angles  to  each  other.  The  less  refracted  or 
extraorilinary  ray  m  />  ii  traverses  the  tilni  of  balsam 
at  p,  and  emerges  in  the  direction  </  s  parallel  to 
/  III.  The  more  refracted  or  ordinary  ray,  /?i  u,  meets 
the  lialsam  at  o,  which,  from  its  being  a  medium  of 
BO  much  feel)ler  refractive  power,  causes  lutal  refl-c. 
tiiin  of  the  ray  iu  the  direction  o  r,  whereby  it 
becomes  absorbed  by  tlie  case  of  the  prism.  The 
other  ray  emerges  in  the  duection  of  the  incident 
one,  but  possesses  only  half  its  luminous  power. 

The  plane  of  polarisatiDU  of  tliis  ray  (or  the  plane 
in  which  it  vibrates)  is  at  right  angles  to  the  prin- 
cipal section,  and  therefore  passes  through  the  longer 
diagonals  of  the  end  faces  of  the  prism. 

In  order  to  study  the  behaviour  of  a  polarised  ray  we 
have  to  make  use  of  a  socoml  Xicol's  prism  so  placed 
that  its  principal  axis  is  in  a  Hue  with  that  of  the  first. 
Two  such  jjrisms,  when  thus  Tised  together,  are 
respectively  called  the  polariser  and  the  analyser. 

In  Figs.  5  and  (!  such  a  combinatiou  is  shown.  In 
the  first  case  l)otli  prisms  are  arranged  so  that  the 
plane  of  polarisation  .;'  «'  n  of  the  analyser  A  is 
parallel  with  the  plane  of  polarisation  n  a  xi-of  th<' 
polai'iserP,  and  also  the  principal  section /< /j  i/i  and 
//  b'  II  of  the  two  prisms  are  brought  into  the  same 
direction.  The  ray  m  which  enters  P  as  ordinary 
li.ght  and  emerges  jjolaiised  at  n  is  not  decomposeil 
on  passing  througli  A,  it  is  merely  refrai^ted  in  the 
direction  of  an  extraordinary  ray  m  ]>  ly.  Fig.  4,  and 
emerges  so  at  the  opposite  end  of  the  analyser. 


Fig.  5. 


The  same  happens  if  the  latter  be  turned  through 
nn  angle  of  IHO  .  so  as  to  bring  the  planes  again 
parallel.  If,  now,  the  analyser  be  tmned  round  so 
thatitsjdaueof  polarisation,  instead  of  being  parallel 
is  at  right  angles  to  that  of  the  polariser,  as  is  seen 
in  Fig.  (i,   then  the  niy,    after  passing  through  I', 


when  it  enters  A,  will  take  the  direction  of  the 
ordiuary  my,  as  represented  by  m  o  r.  Fig.  i,  and  is 
eliminated  by  the  film  of  balsam.  No  light  leaves 
the  analyser,  and  hence  tlie  field  of  vision  appears 
dark.  The  same  thing  happens  at  a  distance  of  ISC'. 
At    all    intermediate    positions  between  tliese  two, 


Fig.  C. 


that  is,  when  the  two  Nicol's  are  neither  parallel  nor 
at  right  angles  to  each  other,  polarised  light,  as  it 
entei-s  the  analyser,  is  sepanited  into  an  ordinary  and 
an  extraordinary  ray.  Varying  in  intensity  with  the 
angle  at  which  the  planes  of  polarisation  of  the  two 
prisms  are  inclined  to  each  other.  an<l  we  get  the 
field  of  vision  more  or  less  illiiuiinated. 


In  order  to  uudei-stand  these  jihenomena  more 
clearly,  I  iiurpi>s(>  to  throw  upon  the  screen,  by 
means  of  the  polarising  apparatus  I  have  got  here, 
a  beam  of  monochromatic  light,  such  as  is  fur- 
nished by  placing  a  bead  of  common  salt  iu  the 
flame  of  a  liunsen  burner.  Now,  suppose  that  the 
two    Nicol's    are    crossed    as    before,    so    that    no 
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liprlit  is  transmitteJ  by  the  imalyser.  If  then,  a 
jjliite  of  quartz  be  interposed,  a  red  light  makes 
its  appciirsince  ou  the  screen ;  and  to  render 
the  field  again  tLirk,  it  is  necessary  to  turn  the 
analyser  through  a  certain  angle  either  to  the 
right  or  to  the  left.  Hence  it  follows  that  the  ray 
which  has  traversed  the  qnarfz  must  have  had  its 
plane  of  vibration  deflected  through  an  angle  equal 
to  that  through  which  the  analyser  has  been  turned. 
The  angle  tlirough  which  the  analyser  has  to  be 
turned  to  bring  a  recurrence  of  darkness  in  the  field 
of  vision,  and  which  can  be  read  oft"  on  the  graduated 
rim  of  the  disc,  is  called  the  angle  of  rotation,  and  is 
the  measure  of  the  deflection  experienced  by  the 
)>lanc  of  polarisation. 

Precisely  similar  effects  are  produced  with  yellow, 
green,  violet,  or  any  other  kind  of  homogeneous 
light,  but  tlie  angle  of  rotation  varies  accortling  to 
the  nature  of  the  ray,  being  least  for  red  and  greatest 
for  violet  light,  as  shown  in  the  following  table  : — 


Table  I. 

BOTATIOS   PkODUCED    BY    QCAttTZ   PlATES   FOR 
niTEEEXT   Ra\S. 


Platr.  1  niin.      Plate.  3*75  mm. 


Some  crystals  of  quartz  rotate  the  plane  of  pola- 
risation to  the  right,  others  to  the  left :  the  former 
are  called  right-handed  quartz,  the  latter  left-handed. 
But  in  wlwtever  direction  the  rotation  takes  place,  a 
plate  of  quartz  of  given  thickness  always  produces 
the  same  amount  of  angular  deviation  for  a  ray 
of  given  refrangibility,  and  for  plates  of  diflerent 
thicknesses  the  deviation  for  any  particular  ray  in- 
creases in  direct  proportion  to  the  thickness. 

This  rotation  of  the  plane  of  vibration  or  of  polar- 
isation is  called  circular  polarisation,  and  substances 
which  exliibit  this  power  are  said  to  be  circular 
polarising  or  optically  active,  and  are  also  dis- 
tinguished as  right  rotating  or  left  rotating,  whilst 
those  substances  which  have  not  this  power  are  said 
to  he  inactive.  Thus,  for  instance,  if  instead  of  the 
(piartz  plate  we  interpose  a  tube  filled  with  a  solution 
of  cane  sugar,  it  will  be  found  that  the  ray  of  light 
is  rotated  to  the  right,  whilst  the  same  ray  is  rotated 
to  the  left  by  a  solution  of  invert  sugar.  Now,  if 
instead  of  causing  a  beam  of  monochromatic  light  to 
pass,  we  employ  white  light,  as  from  an  ordinary 
Argand  lamp,  a  system  of  coloured  rings  will  be 
observed — red,  yellow,  green,  blue,  &c.,  according 
to  the  thickness  of  the  plate.  On  turning  the  analyser 
on  its  axis  the  colours  in  the  centre  go  through  the 
regular  prismatic  series  from  red  to  violet,  or  the 
contrary,  accortling  to  the  direction  of  rotation,  but 
no  alteration  of  colour  is  produced  by  rotating  the 
plate  of  quartz  while  the  analyser  remains  stationaiy. 

Now  let  us  see  how  this  can  be  explained.  Suppose 
a  beam  of  wh'te  light,  polarised  by  a  Nicol's  prism, 
whose  principal  section  is  parallel  to  "  a'.  Fig.  7,  to 
pass  through  a  plate  of  right-handed  quartz  .3 '75  mm. 


thick,  the  vibrations  of  tlic  wveral  coloured  rays 
composing  the  beam  of  polarised  light  are  all  at  first 
parallel  to  a  a',  but  by  passing  tlirough  the  quartz 

Fig.  7. 


their  phuies  of  vibration  are  deflected  through  the 
several  angles  given  in  the  above  table,  the  red  ray 
then  vibrating  in  the  line  r  r',  the  yeUow  in  y  it'.  Now 
let  the  ray  be  viewed  through  another  Xicols  prism 
placed  with  its  principal  section  also  parallel  to  a  a'; 
then  on  resolving  each  of  these  vibrations  into  two 
others,  one  parallel  and  the  other  perpendicular  to 
a  a',  it  will  be  seen  that  the  red  and  violet  rays  will 
be  transmitted  with  Ijut  slightly  diminished  intensity, 
the  orange  and  blue  with  less,  the  yellow  still  lass, 
and  the  green  not  at  all.  The  result  ^vill  therefore 
be  a  purple  tint.  Now  let  the  eye  piece  be  turned 
from  left  to  right  as  the  principal  section  passes 
successively  over  the  lines  ;■  ;•',  o  o',  .tc,  the  red, 
orange,  yellow,  Ac.  \^-ill  in  succession  be  more  fully 
transmitted  than  the  other  rays,  so  that  a  series  of 
tints  will  be  produced,  agreeing  nearly  with  colours 
of  the  spectrum,  and  following  in  tlie  same  order 
from  red  through  yellow  to  violet.  If  the  analyser 
be  turned  the  contrary  way  the  order  of  the  tints 
will  be  reversed.  If  the  quartz  were  left-handed 
the  phenomena  would  be  precisely  similar,  excepting 
that  the  colours  would  change  from  red  through 
yellow  to  violet  when  the  analyser  Tvas  turned  from 
right  to  left. 

The  tint  produced  with  a  quartz  plate  3 'To  mm. 
thick  when  the  principal  sections  of  the  polariser 
and  analyser  are  parallel  to  one  another  deserves 
particular  notice.  As  already  observed,  it  is  a  purple, 
and  moreover  it  changes  very  iiuickly  to  red  or  to 
violet  when  the  analyser  is  turned  one  way  or  the 
other,  the  change  of  colour  thus  produced  being,  in 
fact,  very  much  more  rapid  and  decided  than  in  any 
other  part  of  the  circuit  ;  this  particular  tint  is 
accordingly  distinguished  by  the  term  "transition 
tint."  And  in  measuring  the  rotation  produced 
by  various  substances  this  is  often  taken  as  the 
standard  instead  of  the  darkened  disc  used  with 
monocliromatic  Ught.  It  is  therefore  evident  that 
the  rotative  power  of  substances  can  be  measured 
in  two  ways,  either  by  means  of  monochromatic 
light,  taking  as  our  zero  a  field  of  either  maximum 
or  minimtun  illumination,  or  by  means  of  ordinary 
light  with  aid  of  quartz  plate  interposed,  using  the 
transition  tint  for  zero. 

Instruments  of  various  forms  have  been  devised 
for  observing  and  meastiring  this  rotative  power,  and 
have  hence  been  termed  Polariscopes  or  Polarimeters. 
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TLo  simplest  of  all  forms  of  polarispopp  consists 
of  two  Nicol's  prisms,  enclosed  iu  hrass  tubes  and 
fixed  one  at  eacli  end  of  a  metallic  bar,  along  which 
they  may  be  made  to  slide  to  and  iro.  The  polariser 
is  contained  in  a  brass  tube,  and  is  made  to  tm-n  ou 
its  axis  if  required,  lieiup  fixed  in  any  desired  position 
by  means  of  a  small  screw.  The  tube  containing  the 
analyser  is  also  capable  of  rotating  on  its  axis,  and 
has  an  arm  attached  to  it,  as  well  as  a  pointer,  which 
measures  olV  the  amount  of  rotation  upon  a  fixed 
graduated  circle  of  brass.  Tlie  graduation  of  this 
circle  is  in  degrees  and  tenths  from  0^  to  oGO^.  The 
observation  tube,  which  may  be  made  of  brass  or  of 
stout  glass,  with  brass  fittings,  is  designed  to  hold 
the  sacehiu-ine  solution  under  examination,  and  is 
closed  at  each  end  by  a  screw  cap  having  a  small 
circular  hole  in  its  centre.  Glass  discs  arc  placed 
between  the  caps  and  the  ground  enda  of  the  tube, 
and  washers  of  cork  or  india-nibber  between  the 
glass  plates  and  caps,  so  that  when  the  tube  is  filled 
with  liquid  and  the  whole  screwed  up,  a  tight-litting 


joint  is  made  at  each  end.  In  using  an  instrument 
of  this  Idud  it  will  be  found  best  to  employ  a 
monochromatic  yellow  light,  such  as  that  furnished 
by  a  sodium  ilame  ;  but  this  form  of  instrument  ia 
now  comparatively  little  used,  if  at  all,  being  re- 
placed by  much  more  accurate  forms  of  polarising 
apparatus. 


H.vLF  Shade  Instbuments. 

The  distinguishing  characteristic  of  this  class  of 
polaiimeters  is  that,  for  a  certain  position  of  the 
optical  parts,  the  field  of  vision  appears  divided  into 
halves,  the  one  being  very  bright  and  the  other  very 
dark,  whilst,  for  another  position,  the  whole  field 
exhibits  a  uniform  greyish  shadow,  without  any 
trace  of  vortical  lino.  Monochromatic  sodium  light 
is  used  witli  such  instruments. 

The  earliest  instrument  of  tliis  kind  was  con- 
stracted  by  Jellett  iu  18G0.  Other  forms  have  been 
devised  by  Comu  and  IJuboscq,  but  the  one  which 
has  come  into  most  general  use  is  that  of  Lam-eut. 


^ 


Fig.  8. 
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Fig.  9. 


Fig.  10. 


Fiir.  11. 


Fin.  1-'. 
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Fig.  8  shows  the  principle  of  construction  of  this 
instniment.  a  is  a  plate  of  bichi-omate  of  potassium, 
or  a  glass  cell  filled  with  a  concentrated  solution  of 
the  same,  and  which  serves  to  cut  off  any  green, 
blue,  or  -violet  rays,  thus  rendering  the  light  more 
fully  monochromatic.  I,  the  polaiiser,  is  a  calc 
spar  prism ;  the  face  of  the  prism  towards  a  is 
ground  convex,  so  that  light  may  emerge  approxi- 
mately parallel.  These  two  parts  are  placed  iu  the 
moveable  brass  tube  a  h,  which  may  be  kept  in  any 
desired  jjosition  by  means  of  the  screw-stop  13.  o  is 
a  cii'cular  diaphragm  covered  by  a  plate  of  glass,  to 
which  is  cemented  a  thin  plate  of  ipiartz,  cut  pai'allel 
to  its  axis,  in  such  a  manner  that  only  one-half  of  the 
circular  aperture  is  covered  by  it.  d  is  the  solution 
tube,  (,  the  analysing  Nicol,  and/  and  g  the  lenses  of 
a  small  telescope. 

The  theoi-y  of  this  polarimeter  is  as  follows : — 
If  the  plane  of  polarisation  of  the  transmitted  ray  of 
light  is  parallel  to  the  axis  of  the  quartz  plate,  that 
is,  lies  in  the  direction  A  13,  Fig.  9,  the  two  halves 
of  the  field  of  vision  will  then  appear  equally  dark 
or  equally  bright  iu  every  position  of  the  analyser. 
But  if  the  polurUcr  be  inclined  to  A  15  at  an  angle  o, 
the  plane  of  polarisation  of  the  rays  passing  tlu-ough 
the  (luartz  plate  will  undergo  deviation  tlirough  an 
angle  a  in  the  opposite  direction.  Therefore,  when, 
iu  the  tincovorod  half,  the  plane  of  pi)liirisation  has 
the  direction  A  C,  in  the  covered  half  it  will  have 
the  direction  A  C'.    If  now  wc  turn  the  unalyscr 


until  its  2»'>»cipal  section  is  2''erpendicitl<tr  io  that  of 
the  polariser,  there  will  bo  a  total  extinction  of  the 
liijht  to  the  riijht  but  only  partial  to  the  left  (Fig.  10). 
On  the  contriuT,  if  the  priucii^al  section  of  the 
analyser  is  perpenJicnhir  to  that  which  corresponds  to 
the  nuartr.  plate,  then  there  will  be  total  extinction  to 
the  It  ft  and  partial  to  the  right  (Fig  11).  If,  finally, 
the  principal  section  of  the  analyser  is  intermediate 
in  position,  that  is,  neither  iJeriJcudicular  to  the 
axis  of  the  crystal  or  parallel  to  it,  there  will  be 
piaiial  extinction  both  to  the  right  and  left  and  of 
equal  intensity,  so  that  the  two  halves  of  the 
luminous  disc  constituting  the  field  of  the  instrument 
will  ai)pear  uniformly  iu  shadow  (Fig.  12),  but  a  very 
slight  movement  of  the  analyser  one  way  or  the 
other  will  at  once  destroy  this  uniformity.  The 
same  phenomena  are  apparent  when  the  analyser 
has  moved  through  180^. 


Tkansitios  Tist  Instkumests. 

The  transition  tint  iustnimcnts  arc  specially  con- 
structed for  determining  the  i^crcoutagos  of  sugar  in 
solutions  of  Itnown  density  :  but  as  they  have  been 
and  are  employed  in  the  laboratories  of  several 
well-known  breweries,  a  description  of  them  will  not 
be  out  of  place. 

The  earliest  form  of  these  instruments  is  known 
aa  the  Soleil  Saccharimeter  ;  this  has  been  much 
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iniiirovod  by  Dnboscq,  and  in  ita  present  form  is 
ciiUcil  the  Solcil-Diiboscq  Saccharimeter. 

Tho  optical  priiR'iples  of  tlio  transition  tint  instru- 
ments arc  bnsoil  upon  tho  following  facts  : — 

1.  That  when  a  polariscil  ray  is  transmitted  thi-ough 
several  media  iiossessing  rotatory  power  iu  tUllercnt 
ilircctions,  their  separate  activities  may  become 
partially  or  wholly  neutralised  acconling  to  the 
lengths  of  the  mcilia. 


2.  That  the  rotatory  dispersion  of  cane  sugar  is  tho 
same  as  that  of  quartz. 

This  latter  fact  is  generally  taken  for  granted  by 
the  Coutiueiital  chemists,  but  English  observers  find 
that  there  is  a  slight  difl'ercnco  Ijetween  the  disper- 
sion of  quartz  and  that  of  cane  sugar,  and  quite 
sufficient  to  make  an  appreciable  dillcrenco  in  the 
results  of  analysis. 

In  Fig.  13  is  shown  the  apparatus  : — 


FiK.  13. 


•<5 
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Fig.  14. 
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a  is  the  polariscr,  consisting  of  a  calc  spai-  prism  ; 
6  is  a  plate  of  quartz  called  tho  plate  of  double 
rotation  or  bi-iiuai-tz,  and  is  composed  of  two 
halves  of  equal  tliiokuess  out  perpendicularly  to 
the  axis  of  crystallisation  and  joined  together  so 
that  the  line  of  junction  is  vertical.  These  half 
discs  have  dillerent  rotations,  the  one  being  left- 
handed  and  tho  other  right  -  handed,  c  is  the 
solution  tube  ;  d  is  a  quartz  plate  either  right-  or 
left-handed,  and  of  a  certain  thickness  ;  e  e'  ai-e  two 
wedge-shaped  quartz  plates,  both  having  the  same 
kind  of  rotation,  but  dillerent  to  that  of  J.  These 
plates  are  each  fixed  iu  a  brass  frame,  and,  by  means  of 
a  rack  and  pinion,  are  made  to  slide  over  one  another, 
so  that  theu-  combined  thickness  may  be  made  either 
equal  to,  greater,  or  less  than  that  of  d.  The 
ilistance  moved  to  eifect  any  particular  adjustment 
is  shown  by  a  graduated  scale  attached  to  the  brass 
frame.  /  is  the  analyser,  which  may  consist  of  an 
achromatised  calc  spar  prism  ;  its  principal  section 
must  be  an-auged  parallel  to  that  of  the  polariser  a, 
when  the  thickness  of  the  bi-quartz  li  is  3- 7-5  milli- 
metres, and  perjiendicular  thereto  when  the  thick- 
ness is  7' 5  millimetres. 

Solcil  introduced  an  extra  Nicol  prism,  shown  at  !, 
and  a  plate  of  quartz,  g,  groiind  perpemliculai-  to  the 
axis,  fixed  in  a  moveable  case,  and  which  may  be 
tm-ned  at  will  through  an  angle  of  180^.  This 
arrangement  is  called  tho  regulator,  and  is  used  for 
the  piirjiose  of  counteracting,  to  a  certain  extent,  the 
influence  of  the  coloration  in  the  liquids  subjected 
to  examination,  and  to  restore  the  sensitive  tint, 
wliich  would  otherwise  be  destroyed  when  iising 
such  coloured  hquids.  7i  h'  is  a  small  Galilean 
telescope. 

In  order  to  understand  the  action  of  the  several 
parts,  let  us  first  consider  that  light  is  passing  thi-ough 
the  polaiiser  and  analyser  only.  These  are  an-auged 
with  theu-  principal  sections  parallel  so  that  the 
field  is  at  its  maximiim  of  illumination.  Now  let  the 
active  bi-quartz  6  be  interposed  between  a  and  /; 
the  white  light  coming  from  a  will  be  rotated  and 
decomposed  into  its  component  coloured  rays.  Of 
these  emergent  rays  those  whose  piano  of  pohu-isatiou 
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is  at  right  angles  to  that  of  tho  analyser  will  not  be 
transmitted,  and  should  these  be  the  yellow  rays, 
the  remainder  will  in  transmission  combine  to  a  palo 
lilac  tint,  which,  with  the  slighost  alteration  of  tho 
plane  of  polarisation,  passes  into  piue  red  or  pure 
blue.    This  intennediate  colour  is  the  transition  tint. 

If  now  we  put  the  combimxtion  d  c  c',  known  as  tho 
rotation  compensator,  iu  its  place,  the  quartz  wedges 
e  e  being  so  adjusted  that  their  combined  thickness  is 
exactly  equal  to  that  of  the  plate  d,  as  the  rotatory 
powers  of  i?  and  e  c'  act  in  exactly  opposite  ilircctions 
they  neutralise  each  other  and  the  sensitive  tint  still 
prevails.  This  position  of  the  wedges  corresponds 
with  the  zero  point  of  the  scale.  If  now  a  tube  con- 
taining a  solution,  say,  of  cane  sugar,  be  interposed, 
the  unifoi-mity  of  colour  between  the  two  half  discs 
is  immediately  destroyed,  appearing  diflerently 
coloured,  green  and  lilue  predominating  in  one,  red 
and  orange  in  the  other  ;  by  sliding  the  quartz 
wedges  so  as  to  produce  rotation  opposite  to  that  of 
the  solution,  a  position  may  be  found  where  tho 
action  of  the  latter  is  neutralised,  and  this  will  be 
indicated  when  the  halves  of  the  field  of  vision  again 
exhibit  uniformly  the  sensitive  tint. 

This  action  of  the  compensator  shows  not  only 
whether  the  solution  of  the  substance  examined  is 
right  or  left  rotating,  but  also  the  degi-ee  as  measiu-ed 
by  the  thickness  of  quartz  necessary  to  ueutrahse  the 
deviation  of  the  body  examined.  The  latteris  measirred 
by  means  of  a  graduated  scale  fixed  to  one  of  the 
slides,  while  iipon  the  other  is  a  mark  serving  as  an 
indicator. 

The  Soleil-Ventzke  Scheibler  saccharimeter,  in  the 
principles  of  its  construction,  is  identically  the  same 
as  the  Soleil-Duboscq,  but  the  mechanical  parts  have 
been  greatly  improved  and  the  optical  arrangement 
slightly  altered. 

These  alterations  were  made  in  Germany  by 
Ventzke,  who  introduced  a  difierent  scale,  the  me- 
chanical improvements  licing  made  by  Scheibler. 
The  various  joarts  as  shown  in  section.  Fig.  l-t,  arc 
lettered  respectively  the  same  as  the  Soleil-Uuboscq, 
so  that  the  description  there  given  will  apply  equally 
I  to  the  Vontzke. 
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Tlioro  nro  sevoiiil  other  fdrius  of  poliu-imeters  at 
present  iu  use  in  iidditiou  to  tliose  ilesoribed,  for  full 
iletails  of  whidi  I  must  refer  you  to  LauJolt's  Hand- 
liuok  of  the  I'olnriscope. 

( If  all  the  polarimeters  that  are  now  in  use  I  prefer 
those  constnieteil  on  the  Laiuvnt  principle  to  any 
other.  I  think  such  instruments  possess  many  advan- 
tiRos  over  everj-  other ;  they  are  extremely  simple  to 
manipulate,  easy  to  iletermine  the  exact  rotation, 
CJin  be  used  by  persons  who  liave  not  a  sufficiently 
keen  appreciation  of  colour  to  be  able  to  determine 
accurately  enough  the  transition  tint,  a  highly 
coloureil  solution  can  just  as  tnithfully  be  read  off  as 
one  possessing  little  or  no  colour,  whereas  iu  the 
transition  tint  instruments,  when  dealing  with  solu- 
tions more  or  less  coloured,  we  have  to  neutralise  the 
effect  prodiu-ed  by  the  coloiu-  by  means  of  the  extra 
Nicol.  This  has  the  effect  of  cutting  off  a  certain 
amoimt  of  light,  as  well  as  dimiuisliing  the  sensitive- 
ness of  the  instrument  to  a  lai-ge  extent ;  and  as  most 
of  the  solutions  a  brewer  may  have  to  deal  with 
lu-e  more  or  less  coloiued,  it  is  evident  that  the 
instrument  which  gives  the  most  reliable  results 
with  such  solutions  is  the  one  best  suited  to  his 
purpose. 

Physical  Laws  of  Cikculae  Polabisatiox. 

From  experiments  with  plates  of  quartz  of  varying 
thickness,  Biot  found  that  :^ 

1.  The  amount  of  rotation  is  deiieudent  on  the 
thickness  of  the  medium  through  which  the 
ray  of  light  passes,  and,  in  order  to  allow 
comparison  to  be  made  vnth  other  crystals, 
he  proposed  as  a  standard  a  plate  of  quartz 
1  millimetre  in  thickness. 

'2.  That  the  nmoimt  of  rotation  is  deiiendeut  ou 
the  wave  length  of  transmitted  ray,  being  least 
for  red  and  greatest  for  violet. 

For  ray  D,  which  lies  on  the  border  between  orange 
and  yellow,  the  wave  length  of  which  is  -0005888  mm., 
the  amount  of  rotation  produced  by  a  quartz  plate 
1  mm.  in  thickness  =21' 67'.  This  is  called  the 
specific  rotation  of  ray  D,  and  is  designated  by  the 
symbol  ;  o ;  „.  The  wave  length  of  what  is  kno\^'n  as 
tiie  transition  tint,  that  is  to  say  the  colour  comple- 
mentary to  mean  yellow  light,  is  "0005.5  mm.,  and  its 
specitic  rotation,  2-1 -5°,  is  designated  by  the  symbol 
;a;,.  The  wave  length  of  this  mean  yellow  light  is 
less  than  that  of  the  ray  D,  which  lies  on  the  border 
between  oniuge  and  yellow,  so  that  the  v.due  of  a,  is 
always  less  than  a,,. 

For  example,  with  quartz  a„  =  21'iiT.  o,  ^  24 '5, 
Bo  that  to  express  the  one  in  terms  of  :  he  other  we 
have— 


.24^  5 
21-67 
21^67 

'  24-  5 


a„=  1-1306  a„ 


a,  =  -8845  aj. 


active  liquid  corrected  to  the  standard  density  1, 
is  denominated  by  Biot  the  specific  rotation  or 
speciflc  rotatory  power  ;oi  of  that  substance,  and 
may  be  found  from  the  observed  data  a  I  and  d. 


Specific  Botatouy  Power. 

When  different  active  substances,  liiiuids,  as  for 
instance  oil  of  tui-peutiue,  iu:c  examined  iu  the 
polariscope,  according  as  these  liquids  differ  in 
density,  varying  masses  of  molecules  will  be  brought 
to  Viear  upon  the  transmitted  rays  ;  therefore,  before 
any  exact  comparison  can  be  made,  the  observed 
angles  of  rotation  must  be  calculated  to  one  common 
density.  If  the  density  1  be  taken,  as  recommended 
by  Biiit,  the  angle  of  rotation  a  of  the  several  liquids 
iiiust  be  diviiled  by  their  spe<-itic  gravity.  The  angle 
of  rotation  given  by  a  length  of  1  decimetre  of  any 


L    ial  = 


l.d' 


For  solid  substances,  which  when  dissolved  in 
distilled  water  exhibit  a  rotatory  power,  he  proposed 
to  find  a  formula  as  follows : — 

If  P  grammes  of  the  substance  be  dissolved  in 
E  grammes  of  water,  and  </  be  the  density  of  the 
solution,  then  one  cubic  centimetre   (unit   volume) 

P 
will  contain  p      y  'd  grammes  of  substance. 

If  a  solution  of  the  above  composition  in  a  tube 
/  decimetres  long  give  an  angle  of  rotation  n, 
then  the  deviation  for  a  solution  contiuning  4)ue 
gramme  of  active  substance  in  one  cubic  centimetre 
of  solution,  I.e.,  the  specitic  rotatory  power  ;«;  is 
found  by  the  proportion 

Pa  a  (P  -I-  E) 

p-— £  d  :  I   =  1  :  |o),  whence  '-'  —  

P 
If  we  let  „   r  i-..   that   is  the 
P  -f  E' 

substance  in    the    unit  weight 


then    [a]  = 


'   '•-      I.-P.d    ■ 

amount  of  active 

of    solution,   =  (, 

and   if   the   proportion  of    active 

for   100   parts    by   weight    of 


l.f.d 
substance   be  stated 

solution  and  this  proportion  (100  e)  be  indicated  by  j), 
we  then  have 


n.    <a]  = 


100  g 
l.p.d- 

For  the  calculation  of  this  formula  we  must  know 
the  percentage,  weight,  and  density  of  the  solution, 
but,  since  /j.(7.  equals  the  ceneentration  e.  all  we 
have  to  do  is  to  weigh  out  the  number  of  grammes 
of  solid  substance,  dissolve  in  water  in  100  cc.  flask, 
and  dilute  the  solution  to  the  mark.  The  equation 
then  becomes 

100  a 


m. 


tc 


If  we  take  the  length  of  the  tube  in  millimetres 
=  L,  the  above  equations  become 

T    ,    ,         100  a     _  ,    ,  10^    o  ,  TTT  r    .        10"  « 

I.  {o    =   f-^.  n.{a}=  T r   and  in.  ai=  -  

Jj  a  Jj.p.d.  L.c  • 

It  has  been  found  that  a  certain  amount  of 
variability  of  the  specific  rotation  of  bwlies  in 
solution  OCCIU-,  dependent  on  an  increase  or  decrease 
of  temperature,  according  as  different  inactive 
liquids  are  employed  for  solution ;  also  when  an 
active  substance  is  dissolved  in  a  liquid  already 
containing  some  other  inactive  substance  in  solution, 
or  the  active  substance  may  be  dissolved  in  a 
mixtm-e  of  two  iliffereut  h(iuids.  A  peculiar  case  of 
this  variability  occurs  iu  certain  sugars.  When  a 
freshly  prepared  aqueous  solution  of  one  of  these 
substances  is  observed  in  a  tube  in  the  polariscope, 
it  is  found  to  exhibit  a  gradually  decreasing  rotatory 
power  until  after  a  certain  time  has  elapsed  :  it 
becomes  constant  at  ordinary  temperature.  This 
occurs  after  the  lapse  of  21  hours  :  heat,  however, 
accelerates  the  change,  a  boiling  temperature  bring- 
ing it  about  in  a  few  minutes. 

The  specific  rotation  of  any  active  liquid  can  be 
determined  directly,  and  is  constant  for  any  given 
temperatiu-e ;  but  when  s\ich  a  liquid,  as  for  instance 
oil  of  turpentine,  is  mixed  in  different  proportions 
with  an  indifferent  liqtiid,  as  alcohol,  and  from  the 
composition,  density,  and  angle  of  rotation  of  the 
resulting  solution,  the  specific  rotation  is  computed, 
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tlio  values  so  ohtiiinnd  will  difTor  in  n  prenter  or  less 
ilefrrne  from  thiit  of  tlio  puro  substiinco.  Hence  it 
follows  tliat  the  specitio  rotatory  power  of  a 
substance  is  in  sonic  way  iuttueuceil  l>y  the  presence 
of  inactive  molecules,  s<i  that  its  value  is  altered 
somewhat,  in  tlie  majority  of  cases,  liowever, 
suffering  an  increase  for  increased  proportions  of 
the  volume  of  solvent  emijloyed. 

If,  however,  tlie  active  substance  bo  a  solid,  its 
rotatory  power  can  only  be  examined  in  solution, 
and  then  ihft'erent  values  for  ',a',  will  be  obtainecl 
according  to  the  cliaracter  of  the  solvent,  none  of 
which  is  the  actual  specihc  rotation  of  the  pure 
■  substance  but  a  value  modified  by  the  presence  of 
the  inactive  litjuid,  and  differing  from  the  real  value 
by  a  (piantity  vmknowu  when  a  piu-e  homogeneous 
liquid  is  employed  as  solvent,  so  that  only  inactive 
molecules  of  one  kind  are  allowed  to  influence  those 
of  the  active  substance.  The  variations  in  specific 
rotation  are  best  shown  by  the  graphic  method,  the 
percentages  of  inactive  solvent  ij  being  taken  as 
abscissfe,  and  the  corresponding  values  of  >;  as 
orilinates.  The  increase  or  decrease  of  specific 
solution  will  then,  in  many  cases,  appear  as  a 
straight  Hue,  increasing,  therefore,  iu  direct  pro- 
jjortion  to  </.  Hence  it  may  be  expressed  by  the 
formula  — 

;a;    --,   A   +   B,y, 

iu  which  the  constants  A  and  B  must  be  ascertained 
from  direct  experiment ;  in  other  cases  it  'nnll  appear 
as  a  curve,  usually  a  portion  of  a  parabola  or  hyper- 
bola, when  the  relation  between  the  specific  rotation 
and  q  is  represented  by  an  expression  of  the  form— 

[al   =X  +  Bq  +  C.f. 

In  these  formulaj  A  denotes  the  specific  rotation 
of  the  pure  substance.  The  values  B  and  B  and  C 
represent  tlie  increase  or  decrease  of  A  for  one  per 
ccut.  of  inactive  solvent. 

If  </  =  0  the  specific  rotation  is  that  of  the  pure 
substance. 

If  q  =  100,  ;a;  =  cc  ,  hence  the  active  substance 
vanishes  and  the  solution  consists  of  the  inactive 
solvent  alone,  the  rotatory  power  will  then  neces- 
sarily be  nil. 

In  such  active  liquids  as  are  mi.scible  iu  all 
proportions  -with  some  other  indiS'erent  liquid  the 
variations  iu  the  specific  rotation  up  to  extreme 
degrees  of  dilution  can  be  determined  by  direct 
experiment,  and  the  complete  cm-ve  can  be  drawn 
from  q  =  Qto  q  —  100. 

When,  however,  the  active  substance  is  a  solid, 
the  true  specific  rotation  cannot  bo  determined 
directly,  and  we  can  only  constnict  a  portion  of  the 
curve  larger  or  smaller  according  to  the  solubility  of 
the  substance,  but  always  commencing  at  some 
distance  from  the  origin  of  the  co-ordinates.  Hence 
the  value  ja),  calculated  from  a  solution  of  an  active 
substance,  is  never  the  true  specific  rotation  of  the 
substance  itself  in  a  state  of  purity. 

It  is  necessary  first  to  ascertain  the  law  of  the 
variation  brought  about  by  the  inactive  li(|uid  by 
examining  a  number  of  solutions  of  different 
strengths,  and  the  tnie  specific  rotation  may  be 
approximately  obtained  by  calculating  the  value  of 
the  constant  A  from  the  above  formulje. 

In  this  way  the  true  rotation  constant  of  cane 
sugar  was  determined  by  Tollens  and  Schmitz, 
independently,  water  being  the  only  solvent ;  they 
foimd  the  specific  rotation  of  anhvdrous  cane  sugar 
for  the  ray  D  to  be  G3  -90'. 


From  the  experimental  results  were  derived  the 
following  interpolation  fonuulje  for  the  calculation 
of  the  specific  rotation  of  any  given  solution  by 
putting  iu  values  for  /)  percentage  of  sugar  and',/ 
percentage  of  water,  respectively. 

((.  For  strong  solutions  containing  from  lb  to  (it) 
per  cent,  of  sugar  : — 

;<«!„  =  66-386  -h   -016035^1  -  -0003986  ?r. 

;»!„  =  63-90-t  -f  -OGiese  q  -  -0003986  7-. 

/..  For  weak  solutions  containing  less  than  18  per 
cent.  : — 

(a)  „  =  66 -810-  -01.5,553/)-  -0000.5246-2  yr. 
,'a|  „  =  64-730  +  •02604.-;  /,  -  -000052 1-62  7-. 

The  specific  rotation  exhibited  by  an  active  sub- 
stance in  a  solution  of  given  composition  is  constant, 
and  hence  can  be  employed  as  a  distinguishing 
characteristic  of  the  substance,  but  in  order  that  it 
may  possess  this  value,  it  is  indispensably  necessary 
that  along  with  the  value  of  \a\  the  following  data 
should  be  observed  :  — 

1.  The  ray  with  which  the  observations  have  been 

made. 

2.  The  nature  of  solvent  used. 

3.  The   percentage    of    active   substance    in    the 

solution  =  p  or  else  the  number  of  grammes 
in  100  cc.  of  solution  =  c. 

4.  The   temperatiu-e    of  the   solution  at   time  of 

observation. 

5.  The  direction  of  rotation  -f  or  — . 

Hence  for  a  mean  concentration  c  =  14  grammes 
Schmitz  and  Tollens  found  the  specific  rotatory 
power  of  cane  sugar  at  a  temperatm-e  17-5  to  20  C. 
for  ray  D  to  be  66-50,  or  >;„  =  66-5,  and  this 
number  is  now,  I  think,  generally  acknowledged  to 
be  coiTect  for  all  solutions  of  cane  sugar  of  con- 
centration from  .5  to  15.  For  the  transition  tint 
O'SulUvan  finds  the  value  (o}^  =  73-8. 

In  calculating  the  specific  rotatorv  power  bv  the 
10' 
equation  \a]  =  ^    .  if  we  let  Z  =  1,000 millimetres  and 

c  =  10,  then  this  equation  becomes  [a]  =  a,  that  is 
to  say,  the  angle  observed  in  1,000  mm.  tube  of  a 
10  gramme  per  100  cc.  solution  is  the  specific 
rotatory  power  of  that  sub.stauce.  This  n'Sullivan 
defines  as  ' '  the  angle  through  which  the  plane  of 
polarisation  of  a  given  ray  is  rotated  by  passing 
through  a  layer  1,00(1  mm.  in  length  of  a  solution 
containing  10  gr.immes  dry  substance  in  100  cubic 
centimetres  of  distilled  water," 

In   practice   it   is  usual   to   take   observations   in 
a  200  mm.  tube,  and  for  c  =  lO. 

Equation  m.  then  becomes— 

-  .  ■     10'  » 
'"'  ~200c' 


IV.  = 


100  a 


Hence,  iu  order  to  find  the  specific  rotatory  power 
of  any  active  substance  when  in  a(iueous  solution, 
we  only  require  to  know  the  values  of  a  and  c. 

Now  a  is  the  deflection  caused  by  the  solulion  in 
200  mm.  tube  when  observed  iu  the  polariineter,  and 
'•  can  easily  be  found  from  tlie  specific  gravity  of 
the  solution,  for  when  10  gi-ams  of  pure  drv  cane 
sugar  are  dissolved  in  water,  and  further  (liluted 
until  the  volume  exactly  measures  100  cc,  such  a 
solution  has  been  found  to  possess  a  specific  gravity 
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of  103S-0  (water  =  1,000^,  hence  1  gi-am  of  caue 
Bugnr  i)cr  lUO  ec.  Lns  npproximntcly  a  specific  Rrnvity 
of  1003-80,  or  weighs  3-80  tlcKrcos  heavier  than  nu 
equal  liiilk  of  wator.  If  theu  wo  actcrinino  the 
speciflc  gra\-ity  of  any  solution  of  cane  sugar, 
Bubtnict  from 'this  gravity  1,000,  and  divide  tlie 
remainder  by  3 '80,  wo  obtain  the  number  of  grams 
per  loo  cc.  of  cane  sugar  contained  in  that  solution. 
The  specific  gi-avity  of  other  carbohydrates  in  solution 
has  also  been  determined  :  thus  maltose  and  dextrin 
in  10  gram  per  100  cc.  solution  give  a  specific  gravity 
of  about  10139 -(S.  This  it  will  be  soon  is  somewhat 
higher  than  that  of  cano  sugar,  whilst  that  of 
dextrose  is  on  the  other  hand  slightly  lower.  Hence 
it  is  e\-ident  that  since  the  densities  of  the  various 
carbohydrates  in  solution  differ  to  a  certain  extent, 
the  determination  of  the  solid  matter  will  be  some- 
what complicated  when  two  or  more  such  botlies  are 
present  in  the  solution.  In  consideration  of  this  it 
has  been  thought  ad^sable  to  employ  one  constant 
and  unvarying  divisor  for  the  determination  of  the 
sohd  matter,  and  to  which  all  specific  rotatory 
powers  may  be  referred.  The  tli^dsor  for  cane 
sugar,  3  •86,  has  been  adopted  for  this  piu'pose, 
and  all  the  specific  rotatory  powers  given  in  this 
paper  have  been  calculated  for  this  constant. 

As  we  have  already  seen,  for  instruments  where 
monochromatic  light  is  used,  the  de\'iation  is  read 
off  at  once  in  angular  degi-ees  and  tenths  of  a  degree  ; 
but  in  the  transition  tint  instruments  the  scale  does 
not  give  angular  measiu-ements,  but  is  reckoned  in 
diWsions,  and  is  constructed  thus  : — for  the  Ventske- 
Scheibler,  a  tube  200  mm.  in  length,  and  filled  with 
an  aqueous  solution  of  j^ure  cane  sugar,  at  a  tem- 
perature of  17 '5  C,  and  containing  26- 018  grams 
per  luO  cc,  is  placed  in  the  instrument,  and  the 
point  observed  giving  an  exact  neutral  tint  is 
marked  as  100.  The  space  between  this  and  the 
zero  iJoiut  is  then  divided  into  100  equal  p)ai'ts, 
and  the  graduation  extended  some  way  on  either 
side. 

When  the  specific  rotatory  power  of  a  substance  is 
to  be  determined  with  this  instrument,  it  is  neces- 
sary first  to  convert  the  reading  observed  as  divisions 
into  angular  measiu-emcnt,  and  theu  proceed  to 
calculate  the  specific  rotatory  jjower  Ijy  means  of 
Equation  lA'. 

Now  O'Sullivau  finds,  taking  the  value  of  {a]j 
for  cane  sugar  as  73 '8,  that  100  divisious  of  this 
scale  equal  38'4  degrees  ',a',j,  that  is  to  say,  that  a 
solution  of  cane  sugar  containing  26 '048  grams,  and 
which  produces  a  rotation  for  the  transition  tint  on 
the  Ventzkc  scale  to  the  amount  of  1 1)0  divisions, 
would  record  on  instruments  having  angular  gradua- 
tion a  rotation  of  the  same  ray  through  an  angle  of 
38 '4,  hence  one  di\ision  on  the  Ventzkc  scale 
equals  ''SHi  degrees  angular  measiu'oment. 

O'Sullivau  also  finds  that  10  grams  of  cane  sugar 
per  100  cc.  when  observed  in  a  200  mm.  tube  in 
Ventzke-Schoibler  instrument,  gives  a  rotation  = 
38 ••i  divisions  of  the  scale,  therefore  1  gi-am  =  3'84, 
and  BO  for  similar  solutions  of  the  other  carbo- 
hydrates, 1  gram  dextrin  =  11 '25  divisions,  1  gram 
maltose  7 'SI,  1  gi-am  dextrose  2' 96,  1  gram  levu- 
lose  —  5 '52,  1  giam  invert  sugar  —  1'23. 

Ill  the  Soleil-Duboscq  instniment  the  scale  is  so 
constnicted  that  the  luO  point  is  recorded  by  n 
solution  in  200  mm.  tube,  anil  containing  16  •  35  grams 
per  100  cc.  of  pure  cane  sugar. 

Consequently  100  divisions  of  this  instniment 
=21  degrees  angular  measurement,  or  1  division,  '24. 

Ten  grams  per  100  cc.  of  cane  sugar  in  200  mm.  tube 
give  a  reading  on  this  scale  of  61 '  5  divisions ;  and 


80  for  the  other  carbohydrates,  dextrin  =  18 '  00, 
maltose=12  ■  50,  dextrose=4  "88,  lovulose=  —  8  •  83, 
invert  sugar  =  —  1  •  90. 

From  the  numbers  given  above  the  specific 
rotatory  pt)wers  of  the  various  carbohydrates  may 
easily  bo  calculated.  These  are  given  iu  the  following 
table  for  3  •  80  lUnsor. 

Table  II. 
Specific  Rotaioby  Powebs  of  CABBOinfDH.vTEs. 


("}»• 


Duxtnn +196'0    +216-0     +3-1)00 


Reiidini7s  for  1  Gram  per  100  cc. 
in  •iOD  mm.  Tube. 


EayD 
Laurent. 


Maltose +135-4 

Cano  suj^r. ...    +  06-5 

Dextrose +52-88 

I 

•Levuloso -95-05 

Invert  sugar  . .    -21-30 


+  150-0  i  +2'70S 


Transition  Tint. 


Soloil- 
Ventzkc- 
Schcibler. 


+  73-8 
+  58-0 
-105-98, 


+  1-330 
+  1-057 
-1-913 


l-G  I  -0-<J2« 


+  11-26 
+  7-81 
+  3-84 
+  2-90 

-  5-53 

-  1-23 


Solcll- 
Buboscq. 


+  18-00 
+  12-50 
+  6-15 
+  4-88 

-  8-83 

-  1-00 


•  Very  recently  Hcrzfeld  and  Winter  (Ann.  des  Chemic  244, 

P)).  274-295)  find  the  value  of  {"Jd  for  pure  crystallised  levulose 
(C  =  20)  at  20'  C.  to  be  -71-4.  but  this  number  retiuires  further 
confirmation,  I  think. 

O'SulHvan  in  his  later  researches  gives  the  values 
of  aj  as  deduced  from  actual  weighed  quantities  of 
substance  under  examination.  They  aro  the  real 
rotations  of  the  given  carbohydrates,  and  are  not 
deduced  from  the  siJccifio  gravities  of  the  resiiectivo 
substances  in  solution  referred  to  a  3 '  80  di^•isor. 
Thus  he  gives  the  specific  rotatory  power  of  dextrin 
222 ; a  1^,  but  the  ijroper  divisor  for  dextrin  already 
referred  to  is  about  o '  97,  and  if  we  reduce  this  to 
3  -  86  we  shall  find  that  the  specific  rotatory  power 
will  also  be  reduced  to  216.  This  is  rather  an  im- 
portant point  to  l)oar  in  mind,  and  so  prevent  any 
confusion  or  misapprehension  in  the  cdculatiou  of 
analytical  results. 

.t^Jid  hero  I  might  take  the  opportunity  of  drawing 
yoiu-  attention  to  the  manner  iu  which  the  specific 
rotatory  power  of  the  various  carbohydrates  have 
been  referred  to  in  some  text-books  and  other  works 
in  connexion  with  brewng.  In  some  dextrin  is  stated 
to  have  specific  rotatory  power  {«) ,  ^  200  ;  iu  others 
several  dextrins  are  stated  to  exist,  all  having  chQ'ereut 
specific  rotatory  jiowers  and  cupric  oxide  reducing 
powers ;  whilst  other  authors  mix  up  the  values  of 
o^-  and  n,.  in  a  most  hopeless  manner. 

Wlicnever  the  specific  rotatory  power  of  any 
substance  is  given  it  should  be  clearly  stated  whether 
the  number  given  refers  to  the  value  for  ray  D  or 
for  the  transition  tint. 

All  the  researches  of  English  chemists  have  proved 
most  conclusively  that  the  dextrins,  high  and  low, 
have,  one  and  all,  the  same  specific  rotatory  power 
when  in  solution,  \'iz.,  216  la',jsm  and  105  {"In.-is--, 
and  that  none  of  tiieso  dextrins  of  themselves  liavo 
any  influence  whatever  on  Fehling's  .solution,  that  is 
to  say,  do  not  reduce  alkaline  copper  solution. 

It  is  sometimes  desirable  for  purposes  of  com- 
parisou  to  convert  the  values  given  iu  the  above  table 
for  {il;  into  Jo),,,  or  i;iVe  versa. 
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The  factor  for  doing  tbis  may  bo  foond,  for  cano 

sugar  for  instance,  thus — 


w> 


73 


for  maltose — 


for  dextrin — 


139 


222 
200-4 


=  1  •  109G. 


=  1  •  1079. 


=  1  •  10778. 


We  may  take  ns  the  mean  of  these  1  •  108  as  the 
nearest  approach  to  correctness — 

{a}„X  1-108=  !«},. 
fa}, -=-1-108=  (a).. 


Part  H. 

Having  described  the  principal  forms  of  polariscopo 
at  present  in  use,  and  the  scientific  principles  upon 
wluch  they  are  constructed,  we  proceed  now  to 
consider  the  various  applications  of  the  polariscopo 
to  the  different  brewing  i)rocesscs,  and  we  shall 
conuueuce  with  the  very  first  stage,  viz.,  mashing. 


TABLt  III. 
Table  suowisg  average  Curves  pok  Stabch  Traxsformatioxs  under  Differest  Cosdiiioxs. 


Tim 

C    ir 
5 

10 

nuU 
IS 

s 

20 

25 

30 

35 

*a 

*5 

SO 

55 

60 

2>S 

?s1l 

2'^  Ik 

2<0  IW 

208 

IW 

ZOE 

liN 

2I1+ 

l\ 

--N..^ 

zn 

11  "^ 

""--- 

._ 

200 

^ 

\, 

^ 

''^ 

.98 

\ 

\, 

196 

\ 

v 

^.^ 

19* 

*< 

'^ 

^^ 

192 

S, 

ISO 

s 

188 

t 

s 

186 

\ 

I8<. 

S, 

192 

S 

■80 

178 

-r 

■~r 

'— — 

^ 

. 



174 

- 



~   ^ 

e- 

172 

\ 

170 

V 

I6P 

I 

s 

166 

\ 

~-^^ 

16* 

^-.^ 

~ 

I5Z 

■- 

1 L___ 

•u 

160 

'A 

158 

ISS 

isa. 

152 

ISO 

A,  tninsformations  with  unhealed  malt  extract  at  4(J- — 3o~  C. 
U,  trausforniations  with  malt  extract  heated  to  CO"C'. 

C,  transformations  with  malt  extract  heated  to  66'  C. 

D,  transformations  with  malt  extract  heated  to  T-i'C. 


In  Tabic  m.  is  given  a  diagram,  taken  from 
Brown  and  Heron's  paper  on  st.irch  transformations, 
showing  the  average  curves  for  ttarch  transformations 
made  under  different  combtions.  We  are  at  once 
struck  with  this  remarkable  fact,  that  with  the 
exception  of  the  transformation  at  66'  C,  the  con- 
version of  starch  into  dextrin  and  maltose,  and  the 
hyilratioa  of  the  higher  dextrins  into  the  lower 
seem  to  be  almost  completed  by  the  end  of  the 
first  15  minutes,  and  for  ciuve  C  there  is  a  fall  of 
angle  of  only  10'  from  !">  to  GO  minutes,  whilst 
for  the  first  l.j  the  fall  is  three  times  as  great. 

For  purposes  of  comparison  a  scries  of  polarisa- 
tions of  worts  from  malt  mashed  under  similar 
conditions,  («)  in  the  laboratory  on  the  small  scale, 
(!))  in  the  brewery  on  the  large  scale,  are  given  in 
Table  IV.    (See  iiext  page.) 


Water  at  the  rate  of  two  barrels  per  quiirter  was 
used.  Samples  were  drawn  in  both  cases  every 
15  minutes  from  time  of  finishing  mashing.  The 
curves,  as  shown  in  Table  IV.,  for  the  starch  products 
calculated  on  100  parts  of  dextrin  maltose  were 
obtained. 

On  comparing  these  with  Brown  and  Heron's  curve 
for  starch  transformations  at  66",  we  are  at  once 
struck  with  the  great  similarity  which  exi.sts  between 
the  two,  the  nature  of  the  curves  are  so  much  alike, 
a  compjiratively  rapid  fall  during  the  first  30  minutes 
and  slow  and  regular  hydration  proceeding  after- 
wards, but  only  to  a  very  sbght  extent,  the  tliifereuce 
in  specific  rotatory  power  between  3o  minutes  and 
120  being  only  about  7-  in  each  case,  so  that  I  think 
we  may  very  reasonably  conclude  that  ti)e  dextrin 
maltose  ratio  that  is  to  obtain  in  the  resulting  wort  is 


MS  Xili:^  JOUliN^\Xi  Ol    THE  aOCIETY  OF  CHEMICAJL  INDUSTRY.        [Apriiso.iSM. 


Table  IV. 

T.JBI.U    SHOWING    Cl  UVKS    FOK    SxARCU   TbaNSFOIIMATIONS    OUKINO    MaSIIING. 


n 

Time 
s 

in 

'0 

Minu 
15 

les 

20 

26 

30 

3S 

w 

45 

so 

55 

eo 

es 

70 

75 

oo 

as 

30 

35 

100 

105 

tirt 

MS 

120 

a 

z>e 

Zl* 

< 

e'Z 

\. 

210 

VN 

Z08 

Y 

zoe 

N. 

20* 

\N> 

202 

\n 

\ 

i 

198 

\ 

\ 

■96 

v\ 

JS*. 
>9Z 

\  N 

\ 

\ 

190 

\ 

s^^ 

|R8 

\ 

^ 

s 

IBS 

^^ 

■s 

.^ 

184- 

^, 

7" 

L — ^ 

lAZ 

\ 

s^ 

ISO 



— 

-=^ 

_^_ 

: 

r-^ 

-=^ 

__. 

178 

— 

JIS_ 



■ . 

■ 

17+ 

~ 



— 

g 

172 

170 

lea 

IS6 

16* 

I6Z 

ISO 

IS« 

IS6 

■54 

152 

-- 

ISO 



L,  mash  in  laboratory.  B,  mash  in  brewery. 

Time,  two  lioiir-:.     Watofj  two  barrels  per  quarter  of  mail.     Temperature,  66'^  C. 

Temperatiu-e  of  masli  66^  C.  =  150-8'  F. 


practically  decided  dnriug  the  first  30  mimites  of 
mashing.  Ou  compariug  the  curve  iu  Table  r\'.  at 
(iii'  with  those  at  liigher  aud  lower  temperatures,  it 
wotikl  appeiu'  curiously  enough  as  if  this  temperatiu-e 
for  mashiiig  (and  the  one  most  generally  employed) 
were  just  on  the  boundary  line  as  it  were,  a  few 
degrees  higher  than  this,  giving  highly  dextrinous 
worts,  whilst  a  few  degrees  lower  would  give  worts 
poor  in  dextrin,  but  rich  in  maltose.  From  this 
point  of  view  it  would  appear  that  too  much  stress 
cannot  be  laid  upon  the  initial  temperature  of  the 
mush,  and  I  think  that  the  polarisation  of  samples 
taken,  sjiy,  at  l.j  and  'M  minutes  from  time  of 
"piecing  up"  or  of  finishing  mashing,  would  give 
much  iufonuation  as  to  the  control  of  opemtions  in 
the  svicceeding  processes  of  sparging,  fermenting,  &c. 
of  such  a  wort. 

But  in  order  to  arrive  at  a  more  accurate  knowledge 
of  till!  relative  amounts  oC  dextrin  and  maltose  in 
worts,  it  is  advisalile  to  polarise  a  sample  taken  from 
the  copper  after  the  wort  has  been  boiling  for 
some  time.  I  am  aware  that  it  is  or  has  been  the 
l)ractice  with  some  brewers  to  polarise  a  sample  of 
wort  from  the  mash  tun  taken  a  certain  time  after 
setting  the  taps,  but  this  cannot  he  relied  on  as 
funiishing  constant  results,  as  may  reaiUly  bo  seen 
from  the  following  tables,  where  are  shown  a  few  imt 


of  the  many  series  of  polarisations  taken  with  a  view 
to  learn  something  of  the  effects  of  sparging  under 
varying  conditions. 

Samjiles  were  taken  from  uuderback  as  under  : — 
Table  V. 


Barrels  in  Copper. 

{«}.. 

{«}>. 

{-}>■ 

10 

IJJi) 

lOfS 

lor; 

20 

10!l-2 

132-8 

107-5 

.TO 

m-5 

1101 

101-8 

10 

100-5 

lOli-S 

1(12-3 

.10 

lOl-i 

li-.-4 

101-2 

no 

IIIO-S 

127-3 

loo-o 

9(1 

U-.ll 

130-3 

Sfi-1 

L.  11. 

lors 

•• 

S»  1 

A  much  more  reliable,  in  fact  I  might  say  perfectly 
reliable  result,  is  to  be  obtained  from  the  polarisation 
of  the  wort  after  being  boiled  with  hops  in  the 
copper.    By  the  time  the  wort  has  reached  this  stage, 
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the  diastase  has  exerted  its  fnll  fon*e  in  the  mash 

tun.  During  tlip  boiling  a  very  large  proportion 
of  the  albumens  have  been  precipitated,  and  the 
dextrins,  high  or  low,  in  the  series  liave  been  lixed, 
so  that  the  wort  at  this  stage  will  afford  a  very  good 
index  as  to  the  dextrin  percentage  of  the  beer 
produced  from  it. 

BoUing  with  hops  removes  a  portion  of  the 
albuminoids,  whilst  a  small  qviantity  of  hop  extract 
is  added  ;  at  the  same  time  a  shght  alteration  occurs 
iu  the  carbohydrates  other  than  those  derived  from 
the  starch,  proliably  being  the  inversion  of  a  part  of 
the  still  unacted  on  cane  sugai-  by  the  acid  of  the 
wort  at  boiling  temperature,  but  practically  the 
actual  composition  of  the  starch  products  in  the  wort 
are  xinaltered  by  boiling  with  hops. 

^^^^ere  some  form  of  glucose  or  sacehai-iue  is  used 
in  the  brewing,  it  is  obvious  that  for  purposes  of 
analysis  the  sample  of  wort  must  be  taken  from  the 
copper  before  such  sugar  is  added 

The  sample,  about  one  pint,  is  cooled  down  to  60"  F., 
a  drop  or  two  of  finings  are  added,  stiiTed  well  up, 
let  lie  15  minutes  or  more,  and  filtered.  The  filtrate 
is  generally  bright,  but  too  dark  in  colour  for 
polarising.  This  may  be  got  over  by  thluting  to  one- 
half,  or  one-fourth,  with  distilled  water,  or  by 
decolorising  by  means  of  lead  acetate  and  animal 
charcoal. 

The  tube  is  then  filled  with  the  decolorised  wort, 
placed  in  the  polariscope,  and  the  deviation  read  oil" 
in  angular  degrees  or  divisions,  as  the  case  may  be. 
.\t  the  same  time  the  specific  gravity  of  the  wort  is 
taken  preferably  by  means  of  the  bottle,  but  for  all 
practiciil  purposes  the  gravity  as  given  by  a  delicately- 
constructed  saccharometer,  such  as  Long's  gravi- 
meter,  will  be  near  enough.  The  specific  gravity 
—  1,1.100  ilivided  by  3 '86  gives  the  number  of  grams 
of  sohd  matter  per  100  cc.  of  wort,  and  we  then 
proceed  to  calculate  the  specific  rotatory  power  liy 
means  of  the  formula — 

,   .  .WO" 

For  instance,  a  sample  of  wort,  sp.  gr.  =  1046-1, 
containing  11 '943  gi-ams  solid  matter  per  100  cc  , 
gave  a  rotation  c„  =  28'4:, 

t,       ,        ,    .         100  a  _  100  X  28--1  _,,„.„ 
therefore  ;«; .  =  -3  c    "  2  >rir943  "  ^^^  °- 

This  is  the  specific  rotatory  power  of  this  wort  for 
ray  D,  or  with  the  transition  tint,  using  a  Soleil- 
Ventzke-Scheibler  instrument. 

Deflection  in  200  mm.  tube  =  82. 

a,  =82  X  -384  =  31 -488 

.    ,  ,        100  X  31-488      ,01.0 

Xow  this  number,  looked  at  by  itself,  is  perfectly 
meaningless,  but  if  viewed  in  conjunction  with  other 
factors,  is  capable  of  throwing  a  great  deal  of  Hght 
not  only  upon  the  diastatic  activity  of  the  malt,  but 
upon  the  behavioui-  of  the  fermentation  as  well  as 
the  composition  of  the  finished  beer.  For  instance, 
if  we  have  two  worts  brewed  under  exactly  similar 
conditions,  but  from  different  malts,  and  we  find  that 
one  polarises  higher  than  the  other,  then  we  may 
reasonably  conclude  that  one  of  these  worts  contains 
more  dextrin  and  less  maltose  than  the  other,  that 
is  to  say,  the  malt  from  which  it  was  brewed  possesses 
less  diastatic  power  than  the  other.  For  example,  of 
two  malts  A  gave  >;„  =  122-7;  B,  a  later  malt, 
gave  la; 0=115-0.  The  beers  ipale  ales)  from  these 
malts  on  being  analysed  just  after  racking  had  the 


following    composition  calculated  in  per  cent,   on 
original  wort  matter : — 


Mailer 
Fermented. 

Maltose'.        IVxtriii. 

Umlctcr-          <_i 
mined.            »"'■'• 

B 

5S-7 
65-1 

13-0 
12-1 

20-7 
12-1 

1 
lOR                122-7 

10-4        ■        lU-0 

It  will  be  observed  that  B  has  a  much  lower  specific 
rotatory  power  than  A,  consequently  the  beei-s  from 
B  will  be  less  dextrinous  than  those  from  A. 
Analysis  shows  this  to  have  been  the  case.  Diu-ing 
fermentation  also,  B,  the  one  containing  the  more 
maltose,  attenuated  more  rapidly  than  A,  and  to  a 
lower  degree. 

In  order,  therefore,  to  produce  a  beer  from  B  as 
nearly  similar  as  possible  to  A,  the  mashing  tempe- 
rature for  B  must  be  raised  until  we  find  the  worts 
from  copper  polarise  same  as  A,  when  it  will  be 
found  that  the  resulting  beei-s  will  partake  of  the 
same  character,  more  or  less,  as  those  of  A.  Hence 
it  will  at  once  be  perceived  that  by  means  of  the 
polariscope  we  have  perfect  conti'ol  over  oiu-  mashing 
heats,  and  necessarily  over  the  fermentations  anil 
the  character  of  the  finished  beer.  This  is  all  very 
well  when  we  have  to  deal  with  the  malt  in  the  masii 
tun  or  the  wort  in  the  copper,  but  I  think  a  brewer 
ought  not  to  be  satisfied  only  with  the  information 
aflbrded  him  by  observations  in  the  polariscope  at 
these  stages  alone.  I  think  he  ought  to  have  some 
idea  of  the  constituents  of  his  malt  before  ever  he 
begins  to  mash  with  it ;  and  not  only  so,  but  he  ought 
to  know  as  well  what  kind  of  wort  and  beer  that  malt 
is  going  to  tui-n  out.  From  the  many  analyses  of 
malts  which  have  come  under  my  notice  from  time 
to  time  I  assert  that  it  is  impossible  to  arrive  at  any 
definite  conclusion  as  to  those  required  conditions. 

And,  if  you  will  pardon  me  for  doing  so,  I  shall 
here  make  a  slight  ihgressiou  and  proceed  to  criticise 
the  present  methoils  of  malt,  wort,  and  beer  analyses 
before  bringing  under  your  notice  a  method  which  I 
believe  will  be  found  to  fulfil  the  uecessai-y  condi- 
tions, namely,  which  will  show  the  several  con- 
stituents of  malt  and  malt  wort,  as  well  as  give  an 
idea  at  the  same  time  as  to  the  relative  diastatic 
activity  of  such  a  malt. 

In  a  paper  on  Dextrin-Maltose,  read  before  the 
Society  of  -Arts  by  Valentin  in  1876,  some  analyses 
of  malt  are  there  given,  made  by  O'Sullivan,  and  in 
which  mention  is  made  of  certain  carbohydi-ates 
other  than  stju-ch  as  being  present  in  malt, 
amounting  to  as  much,  in  some  instances,  as  20  per 
cent.,  and,  in  a  letter  which  appeared  in  the  Brewer^:' 
Jotirnal  for  September  15,  1878,  on  the  analysis  of 
malt  worts  and  beer  by  means  of  the  polariscope, 
Valentin  says:  "Malt  appears  to  yield  some  pro 
ducts  other  than  the  maltose  and  dextrin  yielded  by 

starch  alone These  carbohyilrates, 

moreover,  have  not  yet  been  examined,  and  until 
they  have  been  investigated,  all  attempts  at  a 
poliU-iscopic  determination  of  the  composition  of 
malt  worts  would  appear  hopeless." 

This  question,  although  undoubtedly  of  immense 
practical  importance,  appears  to  have  had  little 
attention  bestowed  upon  it  up  to  the  present,  by 
public  analysts  or  by  the  great  majority  of  brewers' 
chemists  ;  for  in  most  of  the  analyses  of  malt  and 
malt  worts  which  have  been  pubUshed  I  fail  to  find 
any  reference  whatever  to  the  direct  determination 
of  any  carbohydrates  other  than  maltose  and  dextrin  ; 
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anil,  inilocil,  if  ■wo  mny  jnilfjc  from  tho  methods  ns 
laid  down  for  the  analysis  of  malt  and  malt  worts  in 
the  vnrions  manuals  or  toxt-l)ooks  mi  tho  cliomistry 
of  lirowinpc  published  ■within  the  last  few  years,  the 
presence  of  those  other  enrbohydrates  seem  to  be 
ignored  altogether,  tho  polariscopc  cast  on  ouc  side 
ns  useless,  and  a  method  for  estimating  dextrin  and 
maltose  recommended  -vvhicli  might  certainly  have 
served  a  useful  purpose  many  years  ago,  but  must 
be  looked  upon  at  the  preseiit  day  as  anything  but 
accurate. 

Tho  method  for  the  analysis  of  malt  -wortB,  as 
given  in  the  lending  text-books  on  brcw-iug  chemistry 
to-day,  and  ■which  I  have  reason  to  believe  is  the 
method  adopted  liy  most  browei-s'  chemists  as  well  as 
by  public  analysts,  is  as  follo-ws  : — 

It  is  first  assumed  tliat  no  other  carboliytli-ates 
than  maltose  and  dextrin  are  present  which  possess 
optical  activity  or  reduce  Fehling's  solution  ;  the 
reducible  sugars  are  then  estimated  by  Fehling's 
solution  (volumetrically)  and  stated  as  maltose  ;  a 
fresh  portion  of  the  ■wort  is  then  boiled  on  the  sand 
bath  for  four  hoius  or  longer  ■with  cousidei'able 
excess  of  either  sulphuric  or  hydi'ochloric  acid  ;  at 
the  end  of  this  time  it  is  assumed  that  the  whole  of 
the  maltose  and  dextrin  is  converted  iuto  dextrose, 
■which  is  then  determined  by  Fehling's  solution 
(volumetrically),  and  from  these  uumbere  the  reLitivc 
proportions  of  maltose  and  dextrin  are  calculated  ; 
the  sum  of  these,  plus  the  albimiinoids  aud  ash,  are 
subtracted  from  100,  and  the  remainder  (there 
generally  is  a  remainder)  put  down  as  intermediate 
carbohydrates. 

In  the  letter  already  referred  to,  Valentin  points 
out  the  great  iuacciu-acy  attached  to  the  above 
method,  and  refers  to  several  experiments  which 
gave  extremely  discordant  results. 

In  their  pajier  on  the  Transformations  of  Starch, 
Brown  and  Hei'on,  in  1879,  (h-ew  attention  to  the 
presence  of  certain  carbohyib-ates  in  cold-water  malt 
extract,  aud  from  the  changes  wliicli  this  liijuid 
underwent  when  subjected  to  a  temperature  of  50"  C. 
for  a  few  hoiu's,  they  inferred  that  malt  worts,  in 
addition  to  the  maltose  aud  dextrin  derived  from  the 
starch  diulng  the  process  of  mashing,  also  contained 
maltose,  cane  sugar,  dextrose,  and  le\Tilose,  and 
probably  other  carbohytb-ates  derived  immediately 
from  the  malt ;  aud,  in  consequence  of  those  changes 
brought  about  in  malt  extract  by  heat,  insist  upon 
the  great  importance  in  all  experiments  on  the 
transformations  of  starch  of  digesting  a  duplicate 
sample  of  the  malt  extract  uuder  ideutically  the 
same  conditions  of  temperatiue,  and  for  the  same 
length  of  time  as  the  transformation  liquid  itself, 
and  of  applying  to  the  latter  the  corrections  obtained 
by  an  examination  of  this  duplicate  sample.  These 
carbohydrates  have  been  further  studied  by  Kjeldahl 
(Carlsberg  Laboratory  Report,  1881,  p.  193),  and  later 
by  O'SuUivftu,  who,  in  a  pai)er  on  the  Sugars  of 
some  Cereals,  rend  bv  him  before  the  Chemical 
Society,  December  3,  1885,  finds  that  malt  may 
contain  from — 

2'8  to  fl'O  per  Cent t'liuo  sugiir. 

I'SloS'O       Maltose. 

I'StoS'O       Dextrose. 

O'7tol*5       Levulosc. 

and  in  nil  probability  very  small  (juantities  of  other 
carbohydrate  bodies  possessing  different  cupric  oxide 
reducing  and  specific  rotary  powers  to  nny  of  the 
preceding. 

Now,  with  a  kno^wledge  of  these  facts  before  us, 
it  would  appear  at  first  sight  thnt  n  complete  and 


correct  analysis  of  malt  ■wort  is  an  operation  well 
nigh  im])Ossible  of  achicvoniout,  aud  1  freely  admit 
that,  even  with  our  present  knowledge,  it  is  a  matter 
of  some  dilVioulty,  aud  for  all  practical  piu'])oses, 
after  it  ■were  done,  would  hardly  repay  the  trouble ; 
but  I  do  maintain  that  it  is  absolutely  essential  thnt 
a  l)rewer  shouhl  have  a  correct  idea  of  the  relative 
amounts  of  maltose  and  dextrin  in  his  worts,  ns  ■well 
as  the  total  amotmt  of  those  other  carbohydi'ates, 
and  if  these  can  still  furtlicr  bo  differentiated  iuto 
fermentable  and  non-fermoutable  so  much  the  better. 
And  whilst  on  this  subject  I  may  say  that  a  know- 
ledge of  tho  soluble  nitrogenous  constituents,  so  fiu- 
any  way  as  it  is  possible  to  tlistingiiish  the  albuminous 
from  nou-albumiuous,  would  also  be  desirable. 

Not  only  is  the  present  method  of  analysis  in- 
accurate, but  many  errors  are  liable  to  lie  introduced 
in  the  course  of  each  experiment. 

As  a  general  rule  the  cupric  oxide  reducing  jsower 
by  means  of  Fehling's  solution  is  usually  deter- 
mined volumetrically  ;  in  my  opiuiou'the  gravimetric 
method  as  described  by  O'Siillivan  is  much  more 
acciu'ate,  aud  if  carried  out  implicitly  according  to 
his  instnictions,  gives  absolutely  concordant  and 
reliable  results.  In  this  opinion  I  am  confirmed  by 
the  later  researches  of  O'SulUvau,  lirowu,  Moms, 
and  others  ;  more  recently  by  E.  W.  T.  Jones,  in  a 
paper  read  by  him  before  the  Society  of  Public 
Analysts,  18S7. 

A\'hen  malt  worts,  beer,  or  in  fact  any  liquid  con- 
taining a  small  proiDortion  of  coloiu'iug  matter  or 
nitrogenous  substances  in  solution  is  heated  for  any 
length  of  time  with  such  a  quantity  of  sulphimc  or 
hydrochloric  acid  as  is  necessary  to  convert  tho 
dextrin  into  maltose  or  dextrose,  these  nitrogenous 
and  other  substances  are  attacked  by  the  acid  aud 
broken  up  iuto  less  complex  botlies,  giving  rise  at 
the  same  time  to  brown  humus-like  substances, 
which  I  have  every  reason  to  believe  exert  a  certain 
action  on  Fehling's  solution .  But  we  ha ve  also  present 
in  malt  worts,  besides  maltose  and  dextrin,  cane 
sugar,  dextrose,  levulose,  aud  other  bodies,  aud  it  is 
a  well-known  fact  that  if  dextrose  or  levulose,  but 
more  especially  the  latter,  be  heated  for  auy  lougtli 
of  time  with  excess  of  mineral  acid,  they  are  moro 
or  less  decomposed,  being  sjilit  up  into  organic  acids 
aud  humus  substances  possessing  no  cupric  oxide 
reducing  power  or  optical  activity. 

On  the  other  hand,  if  we  do  uot  use  enough  acid  wc 
ruu  the  risk  of  not  converting  the  whole  of  the  dextrin 
and  m.oltose  into  dextrose.  For  instance,  Brown 
and  Heron  have  found  that  when  a  solution  contain- 
ing about  5  grams  of  maltose  per  100  cc,  to  which 
was  added  5  cc.  Jth  dilute  sulphimc  acid  per  every 
100  cc,  was  heated  at  a  temperature  uot  exceeding 
80 — 90  C,  at  the  end  of  eight  hours  not  quite  one 
half  of  the  maltose  had  been  converted,  and  not 
until  the  digestion  had  been  carried  ou  for  about 
^)0  hom-s  was  the  couvcrsion  complete.  Kjeldahl 
finds  that  one  gram  of  maltose  iu  100  cc.  of  water 
reiiuires  for  its  complete  conversion  to  be  heated  for 
two  hoiu-s  with  at  least  •'J  cc.  concentrated  hydro- 
chloric acid,  whilst  le^iilose  requires  only  i  cc.  of 
acid.  It  is  reasonable  to  suppose  that  if  one  gram  of 
maltose  requires  5cc.  of  concentrated  acid,  one  gram 
of  dextrin  would  require  moro  than  that  quantity. 

In  order  to  determine  tho  relative  action  of  the 
same  volume  of  sulphuric  acid  on  cane  sugar, 
dextrose,  and  a  mixture  of  maltose  and  dextrin,  I 
digested  with  acid  on  tho  sand  bath  for  a  period  of 
four  hours  according  to  the  method  given  by  Jones 
in  his  paper  already  referred  to,  one  grnm  in  solu- 
tion of  these  substances  as  under:  10  cc.  of  each 
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solution  containing  about  1  gram  of  solid  matter 
were  placed  in  100  cc.  flasks,  IG  cc.  standard  sul- 
phuric  acid  added,  the  bulk  made  up  to  about  VO  cc. 
in  each  case,  and  the  liquid  heated  on  the  saud  bath 
until  it  just  beftau  to  boil.  The  iligestion  was  cai-ried 
on  for  four  hoiu-s  at  this  temperatme,  water  being 
added  from  time  to  time  to  make  up  for  auj'  lost  by 
evaporation.  At  the  end  of  that  time  10  cc.  normal 
sodic  hvdrate  solution  were  added  to  each  tiask,  and 
the  volume  of  liiiuid,  after  cooling  to  GO  F.,  made  up 
.  to  100  cc.  The  CuO  was  determined  gravimetrically, 
the  solutions  were  also  polarised. 

It  was  found  on  analysis  that  100  parts  of  cane 
sugar  yielded  97 '84  per  cent,  dextrose;  theory  re- 
quires 10.5 '26. 

100  parts  of  dextrose  yielded  9G-00  per  cent, 
dextrose  ;  theory  reiiuires  100. 

100  parts  dextrin  and  maltose  ( 17  maltose  and  83 
dextrin)  yielded  98 '00  per  cent,  dextrose;  theory 
requii'es  IIO'OG. 

The  results  in  tabular  form  are  as  follows  : — 


Table  VI. 

Dextrose. 

100  parts  cane  supar  yield 105'a!,  found  97'8I,  loss  S'lj 

dextrose lOO-OO      ..      WOO     „    4-00 

inallo.'ic  and  dextrin  .  110-OB      ,;      WOO     „  12-OG 

In  the  case  of  the  cane  sug.ir  and  dextrose  there 
can  be  no  doubt  about  it  that  the  levulose  and 
dextrose  have  both  been  acted  upon  by  the  sulphuric 
acid  to  the  extent  indicated,  being  split  up  into 
humus  and  other  substances,  whilst  in  the  case  of 
the  dextrin  it  seems  very  probable  that  the  whole  of 
it  had  not  been  acted  upon  in  the  given  time ;  and 
it  is  reaUy  those  substances,  the  results  of  the  decom- 
position of  the  cane  and  invert  sugars  (which  are 
present  in  all  malt  woi-ts),  that  by  prolonged  boiling 
with  excess  of  mineral  acids  give  rise  to  the  veiy 
vague  and  rather  dubious  term  "intermediate  car- 
bohydrates." 

I  should  hardly  have  troubled  you  by  refening  to 
this  term  at  all,  but  that  it  occurs  again  and  again 
in  published  analyses  of  worts  and  malt,  and  as 
recently  as  last  September  1  find  in  the  Brewers' 
Journal  the  following  note  on  this  subject. 


Analysis  op  Malt  Wort. 

S2k  per  cent,  of  combined  sugars  (maltose  .ind  dextrin). 
6i      „       „      soluble  albuminous  matter, 
li      ,.       „      ash,  and 
9i      „       „      intcrraodiato  carbohydrates. 

Then  the  writer  goes  on  to  say  : — 

"  Now  what  does  such  carbohydrate  consist  of  ? 
By  common  agreement  we  may  say  it  refers  to 
matter  in  an  intermediate  condition  of  change  ;  it  is 
neither  starch  nor  sugar,  uor  is  it  readily  hydrated 
under  the  influence  of  acid,  while,  strange  enough  to 
relate,  it  seems  to  be  readily  hydrated  under  diastatic 
influences  if  previously  modified  under  the  com- 
bined action  of  air  and  heat  ....  We  are  nearly 
certain  that  these  intermediate  carbohydrate  bodies 
not  only  interfere  with  spontaneous  and  artificial 
clarification  of  beer,  but  are  apt  to  subside  from 
solution  dui-ing  the  lengthy  storage  of  beer." 

With  regard  to  the  determination  of  maltose  and 
dextrin  in  beer,  Bungener  [Montteiir  Scientifique, 
Sept.   1882)    says   that    "  in  the    present   state  of 


chemical  knowledge  these  substances  can  only  be 
determined  appro.^imately.  Besides  these  beers  con- 
tain ill  defined  carbohydrates,  the  reducing  and 
rotatory  powers  of  which  ai-e  unknown,  not  to  speak 
of  other  substances  which,  in  all  probaliility,  like- 
wise influence  the  several  reactions.  The  determi- 
nation of  the  above  two  suljstances  also  gives  very 
difl'ercut  results  according  as  the  polariscope  or 
Fehling's  solution  is  used." 

"Whatever  may  be  the  method  employed  the 
results  are  at  best  inexact,  and  have  a  relative  value 
only  when  the  same  process  is  adopted  in  evei-y 
case." 

Now  I  fii-st  of  all  object  to  the  term  "  intermediate 
carbohydrates,"  for  by  this  term  evidently  the  writer 
infers  that  there  result  from  the  transformations  of 
starch  by  diastase  or  acid,  other  bodies  than  dextrin, 
maltose,  and  malto-dextrin,  occupying  a  position 
somewhere  betiveen  starch  and  maltose,  but  the 
whereabouts  has  not  yet  been  determined.  I  think 
recent  researches,  especially  those  of  O'Sullivan  and 
Brown  and  Jlorris,  have  most  conclusively  proved 
that  no  such  bodies  are  or  have  ever  been  formed 
dming  the  transformation  of  stai-ch. 

How,  then,  such  bodies  can  be  present  in  malt 
worts,  I  leave  to  the  originators  of  that  term  to 
explain. 

It  has  been  the  general  custom  until  within  the 
last  few  years  to  heat  the  wort  or  sacchaiine  solution 
with  the  sulphuric  acid  in  sealed  tubes  to  high 
temperatiu'es  for  3  to  G  horn's  in  an  oil  bath,  and  I 
even  find  that  in  certain  text-books  this  method  is 
still  recommended. 

The  experiments  tabulated  below  will  show  the 
utter  unreliability  of  this  process. 

Some  white  American  glucose  was  dissolved  in 
water,  3  per  cent,  of  strong  snlphmic  acid  added, 
and  the  mixture  heated  under  pressure  to  a  tempe- 
rature of  160'  C.  Samples  were  drawn  at  stated 
intervals,  neutralised  with  barium  carbonate,  filtered, 
and  analysed  with  the  following  results  :— 

Table  YH. 

Results  of  Analysis  of  Heaiixg  Commercial  Glucose 
with  3  per  cent.  H3S04  at  160'  C. 


- 

{-}.. 

K. 

Dextrose. 

Maltose. 

Inert 
Matter. 

Before  action  . . . 

SC-9 

97-3 

C5-6 

32-3 

2-1 

After  J'O  minutes 

59"G 

83-1 

77-3 

9-5 

13-2 

,.   20- 

53-7 

S5-S 

SO-0 

2-S 

17-2 

„   CO- 

W5 

r,7'6 

C3-3 

0-7 

30-0 

If  then  we  take  such  a  liquid  as  malt  wort,  con- 
taining in  solution  in  grains  per  100  cc,  maltose  4  to  5 
parts,  dextrin  1  to  3,  other  carbohydrates  (consist- 
ing principally  of  partially-inverted  cane  sugar) 
about  1 '5  to  2"0,  and  having  added  a  certain  per- 
centage of  acid,  heat  it  for  a  given  number  of  hours, 
2,  4,  or  8,  as  the  case  may  be,  either  imder  pressure 
or  not,  we  shall  find,  on  careful  examination,  that 
a  certain  proportion,  if  not  all,  of  the  levulose 
originally  present  has  entirely  disappeared,  and 
that  probably  we  may  have  some  imaltered  dextrin 
and  maltose  still  present,  while  the  dextrose  may 
or  may  not  have  undergone  some  sbght  alteration. 
This  is  a  most  unsatisfactoi-y  state  of  things,  and 
the  question   now   arises,   is  it   possible  to  obtain 
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a  more  accurate  method?  I  venture  to  suggest 
that  it  is,  and  that  it  may  be  done  by  means  of  the 
pohiriscope. 

To  Mr.  {'.  O'Sullivaii,  who  was  the  liist  lo  phico 
Bcientitio  brewiiipr  in  I'.iiKhmd  on  a  sound  basis, 
V)eUnip8  the  credit  of  liavin?  made  it  possible  by 
means  of  his  long  and  h\borious  investipcations  on 
starch  and  sugars  of  the  cereals,  for  reliable  and 
trustworthy  analyses  of  barley,  malt,  worts,  and 
beer,  to  be  made  "by  means  of  the  polariscope,  com- 
bined with  Fehliug's  solution,  and  it  is  my  pleasing 
endeavour  to  bring  before  you  to-ui<;ht  a  method 
for  the  analyses  of  malt  and  worts  foimded  upon 
tlie  re.'iearches  of  O'.Sullivau,  Brown,  and  others, 
and  which  I  trust  may  meet  with  your  favourable 
criticism. 

For  the  analysis  of  malt,  the  method  of  procedure 
is  as  follows  :" — 25  grams  of  malt  ai-e  digested  at 
oriliuary  temperature  for  three  hours  with  2.50  cc.  of 
cold  water,  shaking  well  up  at  intervals.  At  the  end 
of  that  time  the  mixtm-e  is  tiltcred,  care  being  taken 
that  the  tiltrate  is  perfectly  bright.  This  constitutes 
the  cold-water  extract,  and  100  cc.  of  this  solution 
will  contain  the  carbohydrates  other  than  starch,  as 
well  as  the  albuminoids,  ash,  kc.  solidile  in  cold 
■water,  derived  from  10  grams  of  malt.  Xext,  50  grams 
of  Siime  midt  are  added  to  400  cc.  of  water  at  a  tem- 
peratiu-e  of  68  ■  C,  the  temperatm-e  of  resulting  mash 
being  about  61-— 6:5"  C,  which  soon  nins  up  to 
65-— 66°  C,  at  which  temperature  the  mash  is  main- 
tained for  one  hora.  At  the  same  time  100  cc.  of  the 
cold-water  malt  extract  are  digested  at  the  same 
temperature — 66-  C. — for  the  same  length  of  time.  For 
the  last  5  minutes  the  temperatiu-e  is  raised  as  quickly 
as  possible  to  70~  C. ;  the  malt  mash  is  then  cooled  to 
60-  F.,  the  volume  made  Tip  to  515  cc,  and  filtered 
quickly  :  100  cc.  of  the  filtrate  contain  the  exti-act  of 
10  grams  of  malt.  300  cc.  of  this  filtrate  are  taken 
and  steadily  raised  to  boiling  point,  and  kept  gently 
boiling  for  15  minutes,  cooled,  made  up  to  volume, 
and  filtered.  In  the  mean  time  the  cold-water  malt 
extract  which  was  digested  same  time  as  mash  at 
66"  C.  is  quickly  raised  up  to  the  temperatiu-e  of 
boiling  water  in  the  iligester,  and  then  boiled  for 
5  minutes,  cooled,  and  filtered.  The  filtrate  from 
the  hot  mash  contains  the  starch  products,  plus  the 
other  carbohycb'ates,  albuminoids,  ash,  &c.  Xext, 
the  specific  gravity— optical  activity  in  200  mm.  tube 
(the  liquid  laeing  imdiluted,  or  diluted  one-half  if 
necessary,  or  decolorised  by  some  means  or  other), 
and  cnpric  oxide  reducing  power  by  means  of 
Fehling's  solution  (gravimetrically  i  are  determined 
for  both  the  hot  and  cold  water  mashes  after  they 
have  been  prepared  for  amilysis. 

The  results  of  analysis  of  the  hot  mash  are  corrected 
for  the  cold-water  malt  extract  bodies,  and  by  this 
means  we  obtain  by  an  easy  calculation  the  amoimt 
of  maltose  and  dextrin  in  the  hot  mash,  and  hence 
the  amount  of  starch  present  in  the  malt.  We  also  are 
able  to  form  an  opinion  of  the  relative  diastatic 
power  of  the  malt  under  examination,  and  from  the 
analysis  of  the  cold-water  malt  extract  to  get  a  very 
approximate  idea  of  the  quantity  of  cane  sugar  and 
other  ciirbohydrates  there  present.  An  example  will 
more  cleai-ly  illustrate  this  :  — 

Malt. 
Cold  water  mash,  10  grams  malt  per  100  cc. 

Sp.  ITT.  =  10ii7;i>.    10«7'"i>  -  llin<i=  "■T'.i^S'SO- 
Suliil  inatUT  |)cr  liKi  cc.  =  20I»-. 
Opliral  activity  Hiu  mm.  =  1'  I  =  a. 
CuO  iicr  100  cr.  =  rei;i3. 


Hot  mask,  10  grams  malt  per  100  cc. 

Sp.  pr.  =  10JS-lii. 

Solid  inallor  per  UK)  rc...=   7'i95fl 
Cornclioii  for  C.W.M.K...   2-01S7 

Slarcli  products  per  10)  cc .I'-iTilS 

Optical  activity  200  niiii....=  IT'S 
Correction 1'  4 

IX-fleotioa  due  to  starch  products. , . .     15"'.t 

CuO  per  100  cc =  0-5125 

Correction =  1-S01.5 

CuO  (MT  100  cc.  due  to  starch  proJucts. .     r."2."*lo 

1  gr-iiu  dextrose  =  2*205  grams  CuO. 
Therefore  1  gram  maltose  =  S'205  "'jq^  =  l'S*3. 

S'Jil-^l'S-nor  X  ^T^  (=  -its)  =  3'9015  grains  maltose 

per  100  cc. 
Ami  :i!HilO  X  2-70S  =  10-56  =  denmtiou  ilue  to  maltose,  since 

1  iri-aui  iuttlt^>se  in  200  mm.  tube  in  Laurent's  polarinieter  caus4*s 

a  deviation  of  2-703  dCKrees  =  a. 

Total  deflection  corrected.  =  15*9 
Deflection  due  to  maltose.  =  10'5C 

Deflection  duo  to  dextrin...    5-.-l't 

5-.tt  -7-3*0  {deflection  tori  srani  dextrin  in  200  m.in  L:\urcnl's 
polarinieter  =  3*9)  =  1*370  Krams  dextrin  per  100  cc. 
Therefore  100  grams  malt  after  mashing  yield— 

3901  maltose. 

13-70  dettrin. 

So  far  so  good.  Now  let  us  see  if  we  can  by  any 
means  obtain  some  idea  of  the  relative  quantities  of 
cane  sugar,  maltose,  dextrose,  and  levnlose  present 
in  the  cold-water  extract.  I  have  already  referred 
to  the  fact  that  O'SuUivan  found  that  all  malts 
contain  these  sugara  in  viu-ying  proportions.  As  the 
mean  of  his  experiments  I  find  the  following  per- 
centages for  these  bodies : — 

Cane  sugar 1- 1 

Maltose 3*13 

Dextrose 2*25 

Levulosc 1  -10 

Total 10*M 

Xow  we  may  reasonably  suppose  that  a  small 
portion  of  the  cane  sugar  undergoes  inversion  during 
the  mashing  process,  so  that  we  may  assume  that  the 
cupric  oxide  reducing  power  of  the  carbohydrates  of 
malt  other  than  those  dei*ived  from  the  starch  is  75, 
or  thereabouts,  and  I  find  the  specific  rotatory 
power  for  the  same  bodies  to  be  for — 

{ a  j  **  =  75^  1  irram  ]>or  liKi  ee.  in  200  ram.  tube  gives  a  n^ading 
of  I' 50  degraes. 

75 
100 

So  that  if  we  dii-ide  the  CuO  per  100  cc.  of  the 
cold-water  malt  extract  by  1*146,  or  multiply  it  by 

..Tyj-.  =  "606,  we  get  the  amount  of  sugars  present 

which    reduce   Fehliug's  solution.      Hence   in   the 
present  instance — 

l**2c!15  X  *60(j  =  - 7M4 grams  1-cdncing sugars perlOO cc 

C.W.M.E.,  and 
•7ftH  X  1-5  (!o;„  =  75°)  =  1-llC.l-t  -  l*l-««=  -254  deflection 

due  to  the  non-re<Iucing  sugar  present  in  C.W.M.E  ,  which 

must  undoubtedly  be  cane  sugar,  hence 

■25t 

:  .JI3  =  'lOl  grams  cane  sugar  per  100  cc. 

therefore  2*0187  grams  C.W.M.E.  contain 
(0"7iiH  grams  reducing  sugars  )  _  .,,.r,  _„„  ,„,.i  ,,.__, 
}  0*  1910  inims  cane  sugar  f. ...  1  -    **"''  "^^^  t*"*'  "«»'»■ 

2*3187  —  •9554  =  1-0033  grams  albuminoids,  ;ush,  muistui*c,  Ac. 
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Calculatincr  out  the  iibovo  results  in  percentages 
ou  tlio  malt,  we  Imvc — 

10«  jrmnis  malt  contain— 

Maltose 3;roi 

Dcitrin 13-70 

M  .E.  i-arb-jIiydratC!, 9'55 

Albuminoids,  Ac 10*61 

Insohib'c  (wains.  *c.) 27'10 

100-00 

An  analysis  of  the  Bame  malt  was  made  by  the 
inversion  method. 

Tlie  total  cupric  oxide  per  100  cc.  detei-miued  in  the 
hot  mash  amounted  to  6-5125  grams.  This  calculated 
ont  as  maltose  equals  t-SSST  grams  maltose  per 
100  cc.  20  cc.  of  this  wort  were  then  digested  for 
four  hours  on  the  sand  bath  with  16  cc.  normal 
HjSOi,  after  being  first  diluted  to  about  70  cc.  and 
kept  at  that  volume  during  time  of  digestion.  At 
the  end  of  four  hoius  the  CuO  was  again  deter- 
mined ;  this  gave  15-0728  grams  per  100  cc. 

Wliich  calculated  as  dextrose  ^  6-8279. 

The  maltose  already  found  =  5-0938  dextrose. 

Therefore  6-8279  —  5-0938  =  1  -7341  dextrose  due 
to  inverted  dextrin  =  1-5606  gi-ams  dextrin  per 
100  cc.  Calculating  these  numbers  as  percentages 
on  the  malt,  we  get— 

Maltose =  •IS-.'M 

Dextrin =  15-60. 

These  numbers  calculated  in  percentages  on  total 
wort  matter  give  for — 


Slaltosc 

Dextrin 

M.E.  carbohydrates. 
.Mbuminoids,  &c.  . . . 


Inversion 
Method. 


Polariscopo 
Method. 


66-3 


12-3 


5S-S 

17-4 
13-1 
19-8 


It  will  at  once  be  seen  what  a  marked  difference 
exists  lietweeu  the  two  results,  and  I  think  the 
inevitable  conclusion  must  be  that  of  the  two 
the  polariscope  method  is  the  most  reliable  and 
accurate. 

A  mash  was  made  on  the  large  scale  in  the  brewei-y 
with  thi.s  malt,  and  samjiles  of  wort  from  the  copper 
and  of  the  finished  beer  were  taken  and  analysed  as 
follows  : — 

WOBT  FKOM   COPPEB. 

Sp.irr =  1058-4 

Solid  matter  ])er  100  cc =      15*1295 

Optieal  activity  200  mm =      3.3*4 

CuO  IHT  100  cc =      12-s.-)5 

Now  in  order  to  obtain  corrections  for  the  malt 
extract  bodies  so  as  to  arrive  at  the  relative  amounts 
of  maltose  and  dextrin  present  in  these  worts,  all  we 
have  to  do  is  to  apply  the  corrections  as  for  our 
experimental  mash  in  the  laboratoi-y,  due  allowance 
being  made  for  increased  gravity  thus  : — 

15*1295 -^  7-295  =  2-07i 

the  factor  for  multiplying  the  corrections  for  M.E. 
as  foimd  in  experimental  mash. 

I  am  aware  that  these  corrections  are  not  alsolufeh/ 
correct,  as  the  saccharine  matter  of  the  worts  exert  a 
slight  solvent  influence  on  the  insoluble  albuminoids, 


■  so  that  there  would  bo  a  very  slight  increase  iu  these 
bodies  in  the  wort  produced  in  the  brewery;  but 
from  experiment  I  find  that  this  does  not  influence 
the  analysis  to  any  very  appreciable  extent. 

The   numbers    for    calculating    the    dextrin   and 
maltose  after  applying  corrections,  stand  thus : — 

Opt.  act.  200  cc 33*4 

Correction 2-y 

Deflection  due  to  starch  products =30*5 

CuOperlOOcc =  12*056 

Correction =    2*6163 

CuOperlOOcc.  due  to  starch  products..  =  10*3.*iO7 
10-3S97  X  *7-iS  =  7*6824  maltose. 

7-6821  X  2*708  =  20*8.    30-5  -  208  =  |t|  =  2-4872  dextrin. 
•055  M.E.  carb.  x  2-074  =  1-9815. 

Hence — 

Maltose,  per  100  cc =  7-68-21 

Dextrin =  2-4.S72 

Other  carb =  i-osij 

12-1.511 

15-1-295  -  121511  =  2-0784  albuminoids,  *c. 

Calculated  out  on  percentages  of  dry  matter,  we 
have — 

Per  Cent. 

ilaltosc 50-7 

Dextrin 16-4 

M.  E.  carb 13-1 

Oth?r  matters 19-s 

100-0 
AUALTSIS  OP  FiSISHED  BeeE. 

Sample  taken  from  cask  two  days  after  racking. 

Original  Graviiij. 

Distillate 002-2 

Spirit  indication =  78 

ResiiUic 101703 

Deai-Ci-s  of  gravity  lost  deduced 

from  spirit  indication 3-2-70  =  8-4715  grams  solid 

matter  fermented 
per  100  cc. 

Oi-igiiial  gravity  =  1050-t>S=  13-1295  (rrams  solid 
—— ^         matter  jwr  100  cc. 

Opt.  act.  200  mm.  =9-6. 

CuO  per  100  cc.  =  1-7185  grams,  as  maltose  =  1-27684  grams. 

1-27684  X  2-708  =  3-45  deflection  due  to  maltose. 

0-6  —  3-45  =  6-15  deflection  due  to  dextrin. 

6-15  4-  3-9  =  l-ij513  grams  dextrin  per  100  cc. 

Calculated  in  per  cent,  on  original  wort  matter 

Maltose,  unfcrmented  =   9-"  Corrected  for  sugar  =  129 

Dextrin           „                  11  8  „                      ■^o■^ 

Matter,  fermented 64-5  .,                       52-7 

Undetermined U'O  „                       18-7 

luo-0  100-0 

,*,  This  method  of  analysis  for  beer,  which  was  first  introduced, 
I  believe,  by  O'Sullivan,  is  an  exceedingly  neat  and  accurate 
method,  and  is  now  adopted  in  a  good  few  laboratories  throughout 
the  country. 

But  as  one-third  invert  sugar  was  used  in  this  brew, 
we  must  correct  the  figiues  in  the  first  column  for  this 
liy  increasing  them  by  one-thu-d,  when  we  get  numbers 
which  we  can  compare  with  those  obtained  for  the 
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iiuiilysis  of  tlio  Avdi-t,  both  lnvwoiy  iiiul  laboratory 
eaniples.     This  is  BllO^^■n  iu  the  following  table  : — 

Table  VHE. 


Malt, 


■Wort. 


Beer. 


I 


Ma!tosc 

Dextrin 

Mali  citract ") 

Cnrbohj'dnitcs...) 
Albuminoids,  &c.  . 


5S-5 

B0-7-) 

•(S7-1 

12-9^ 

17-4 

l«-4.)                                     15-7 

81-3 

131 

131 

None 

•  . 

Mat  tor     ■),.,.  . 
fennenled.i*-  '-' 

iC'o 

llP-8 

18-7 

100-0 

100-0 

100-0 

,  funnd. 


118-5 


i\     calculntcd...       116-0      ' 


Il0:i 
109-2 


Now,  if  we  lul'.l  together  the  maltose  aud  dextrin 
in  column  2,  aud  subtract  the  sum  of  these  from  the 
6um  of  the  maltose,  dextrin,  and  fermented  matter 
in  column  3,  the  ditference  ought  to  ecjiial  the  malt 
extract  bodies  which  have  fermented,  thus  : — 

si-3  -  07-1  =  11-2 
ami  10-8  -  18-7  =    1-1 

If  therefore  we  wish  to  make  a  complete  aualj-sis 
of  malt  wort,  we  can  do  this  in  two  ways  :  1st,  by 
determining  the  solid  matter,  optical  activity  aud  CuO 
per  100  cc.  of  the  cold  water  extract  of  10  grams  per 
1 00  cc.  of  malt,  the  filtrate  having  first  been  digested 
at  the  mashiug  temperatiue  for  one  hoiu-,  and  using 
the  numbers  so  obtained  as  con-ections  for  the  malt 
extract  liodies  in  the  worts  from  copper.  By  this 
method  we  obtain  the  quantities  of  maltose,  dextriu, 
malt  extract  carbohyiUates,  and  albumiuoids,  etc. 
present  iu  the  wort ;  2ud,  making  an  analysis  of  the 
finished  beer,  con-ecting  for  sugar  of  any  Idud,  if 
such  has  been  added.  This  will  give  us  approximately 
the  relative  amounts  of  dextriu  and  total  ferment- 
able sugars  in  the  wort,  but  iu  practice  I  much 
prefer  the  first  method,  as  we  are  able  to  determine 
sufficiently  accurately  the  starch  products  and  other 
bodies  present. 

It  is  tiiie  that  O'Sullivau  has  introduced  a  most 
excellent  method  for  estimating  starch  iu  bailey, 
malt,  aud  other  cereals,  but  for  a  brewer's  piu-pose  I 
think  it  is  essential  that  a  knowledge  of  how  that 
starch  splits  up  into  dextrin  and  maltose  diu-ing 
mashing,  or,  iu  other  words,  the  maltose-dextrin 
ratio  of  each  particular  sample  of  malt  should  be 
obtained,  aud  if  the  cold  and  hot  water  mashes  iu 
the  laboratory  be  always  carried  out  under  identi- 
cally the  same  couilitious,  a  comparable  set  of  results 
iu-o  obtained  from  which  some  very  useful  infox-ma- 
tiou  may  be  gathered,  more  especially  if  amdyses  of 
the  resulting  worts  and  finished  beers  be  also  made 
iu  the  manner  laid  down. 

There  su-e  many  other  determinations  to  which  the 
polariscope  might  be  applied  iu  connexion  with 
brewing,  which  no  doubt  will  readily  suggest  them- 
selvca  to  any  brewer  who  once  takes  it  up  ;  but  I  feel 
I  have  already  trespassed  far  too  much  on  your  time 
and  patience.  In  conchision,  I  desire  to  tli'ank  those 
friends  who  have  helped  mo  in  many  ways  towards 
the  ])reparation  of  tliis  paper  by  experimental 
mushes  in  the  brew-ery,  the  results  of  a  \ery  few  of 
which  I  liavc  only  been  able  tij  find  space  for,  as 


■well  as  those  gentlemen  ■who  have  kindly  lent  those 

polariscopes  and  apparatus  which  have  so  usefully 
lielpcd  to  illuRtrate  the  firet  part  of  tliis  paper. 


DISCUSSIO.V. 

The  C'liAUtMAN  said  that  several  gentlemen  were 
present  who  had  great  exiierieuce  in  brewing  ;  aud 
as  Mr.  Heron's  valuable  paper  opened  ujj  a  wide  field 
for  discussion,  he  hopeil  that  they  ■would  take  part 
in  it. 

Mr.  A.  SiiE.vKEK  wished  to  ask  Mr.  Heron  within 
what  limits  he  considered  the  factors  used  for  con- 
vertiug  specific  gravity  into  weight  of  solid  matter  to 
be  constants  ?  He  could  not  liimself  say  much  alioiit 
cane  sugiu-  factors ;  but  he  was  led  by  certain 
experiments  he  had  made  upon  glucose  and  malt 
extract  to  consider  that  a  factor  could  not  be  con- 
sidered constant  ■when  there  was  any  great  diHerence 
in  the  sisecific  gi-avities.  For  litpuds  that  di<l  not 
vary  much  in  specific  gravity  a  factor  niight  be 
considered  approximately  constant,  but  it  was  really 
only  so  for  one  particular  gravity.  This  constant 
was  always  tiu-niug  up,  not  only  iu  relation  to 
polariscope  determinations,  but  also  in  valuations  vi 
glucose  aud  of  malt.  He  had  found  that,  with 
respect  to  the  valuation  of  glucose,  it  was  not  a 
matter  of  iudiflference  whether  one  took,  say, 
30  grams,  and  ilissolved  it  up  to  100  cc,  or 
60  gi-ams.  aud  dissolved  it  np  to  100  cc.  A  very 
appreciable  difl'ereuce  would  restilt ;  for  30  grams, 
though  half  the  weight  of  00  gi-ams,  did  not  give 
exactly  half  the  effect  iu  specific  gravity  :  in  other 
words,  the  sj^ecific  gi-avities  foiuid  were  not  exactly 
in  the  ratio  of  the  weights  taken.  The  same  might 
be  said  of  malt  extracts.  The  determinations  of  malt 
extracts  would  vary  in  accordance  with  the  dilution. 
A  dili'ereuee  of  as  much  as  1  lbs.  jier  quarter  of  malt 
might  be  fouud  for  the  same  sample,  accordingly  as 
it  was  made  from  a  dilute  solution  or  a  concentrated 
solution.  The  question  of  dilution  had  so  far  been 
left  to  the  will  of  the  operator,  and  had  not  been 
dealt  witli  by  the  text-books.  In  a  brewery  the 
''  laboratory  experiments  must  necessarily  be  made  ou 
]  solutions  more  dilute  than  in  actual  practice,  aud 
therefore  a  higher  result  was  usually  obtained  iu  the 
laboratory  than  iu  the  brewery.  The  metliod  in- 
volving the  employment  of  a  factor  was  much  easier 
to  use  than  ilirect  determinations,  but  as  O'Sullivau 
I  had  not  deduced  his  latest  results  from  specific 
gravity  factors,  but  from  direct  weights,  he  would 
like  to  Imow  whether  Mr.  Heron  had  determined 
within  what  limits  it  was  possible  to  use  any  factor 
as  a  constant. 

Dr.  W.  S:  Squiue  had  had  considerable  experience 
iu  the  use  of  the  polariscoi^e  iu  order  to  determine 
the  composition  of  worts.  For  this  piuposc  ho  had 
generally  used  the  Soleil-Veutzke-Schiebler  instru- 
meut.  He  had  found  it  impossible  to  get  absolute 
j  results,  because  the  factor  3-8i)  did  not  apply  to 
!  anything  except  a  solution  of  midtose  and  dextriu 
prepared  from  puve  stwch.  In  the  case  of  worts  a 
number  of  other  matters  went  into  solution,  and 
aflfected  the  specific  gravity  to  such  an  extent  that 
the  factor  3-8G  became  quite  misleading,  aud  ren- 
dered anything  Hke  an  absolute  analysis  imi^ossible. 
Mr.  Heron  had  endeavom-ed  to  get  over  this  difficulty 
in  a  very  ingenious  way.  He  fii-st  treated  the  malt 
with  cold  water,  aud  he  took  the  specific  gravity  of 
that  solution,  and  he  deducted  that  from  the  specific 
gravity  of  the  wort  obtained  l\v  mashiug  at  the  usual 
tiemperature.  The  difference  was  assumed  to  be  due 
to  the  maltose  and  dextrin  formed  bv  the  action  of 
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iliastaso  on  the  starch  gelatinised  at  the  higher 
tempcriitiu'o.  This  reasoning  would  be  quite  soimd 
it  it  could  be  sliowu  that  exactly  the  same  quautity 
of  matter  (other  thau  the  products  of  tlic  action  of 
diastase  ou  staich)  weut  into  the  solution,  whothor  the 
malt  was  treated  witli  hot  or  cold  water,  but  this  was 
open  to  doubt,  to  say  the  least.  Then  it  would  liave 
to  be  shown  that  the  cold  malt  extract  was  free  from 
starch  products.  Now  Jlr.  Heron  himself,  in  con- 
junction with  Mr.  Urown,  pointed  out  some  years 
back  that  although  the  starch  granule  resisted  when 
unbroken,  or  uugclatinisod,  the  action  of  diastase, 
yet,  when  the  starcli  gi-anidc  was  broken,  it  was  acted 
upon  in  the  cold,  almost  as  quickly  as  gelatinised 
starch  at  a  lughor  temperature.  In  the  crushing  or 
griniling  of  the  malt  some  of  the  granules  would  be 
broken,  would  bo  converted  even  cold  into  maltose 
and  dextrin,  and  evidently  would  affect  the  results. 
Even  if  tlie.se  difficulties  could  be  overcome,  the 
method  could  only  be  apphed  to  piu-e  malt  worts, 
and  would  lie  almost  useless  in  the  ease  of  distillers' 
worts.  With  such  worts  he  had  found  that  the  most 
that  could  be  done  was  to  get  compsuative  results. 
It  did  not  matter  much  what  factor  was  used,  for 
none  were  acciu'ate.  In  most  cases  he  had  \ised  I'O 
rather  than  3  "86,  as  lieing  both  easier  and  probably 
nearer  the  truth.  It  had  been  mentioned  that  un- 
fcrmentable  bodies,  other  than  dextrin,  were  formed 
under  certain  circumstances.  That  was  so.  In  those 
distilleries  where  acids  were  used  to  effect  the  con- 
version of  the  starch,  particularly  where  acids  were 
used  in  considerable  qiiantity,  it  might  be  expected 
that  the  fermentation  would  be  very  complete.  No 
doubt  it  would  be  so,  it  nothing  but  dextrose  were 
produced.  As  a  matter  of  fact,  the  fermentation  was 
often,  indeed  generally,  very  bad.  A  wort  of 
pp.  gr.  1,010  instead  of  "going  to  water,"  i.e.,  1,000, 
would  sometimes  stick  at  1,007  or  thereabouts,  and 
tins  was  due  to  the  production  of  unfermentable  starch 
liroducts  by  the  action  of  the  acid.  Obviously  these 
would  interfere  with  the  delicate  sp.  gr.  operations 
ou  which  the  determination  of  maltose  and  dextrin 
depended.  Although  these  figures  indicated  that  at 
least  15  per  cent,  of  the  starch  had  been  converted 
into  unfermentable  bodies,  the  j)roduce  of  spirit 
by  this  method  was  nevertheless  very  good.  He  had 
often  observed  in  the  sparges  the  variation  in  rotary 
power  exhibited  by  Mr.  Heron's  figures  on  the  black- 
board. It  was  due  to  a  certain  proportion  of  starch 
escaping  gelatinisation  at  the  ordinary  mashing 
temperatiu'e.  At  the  higher  temperature  of  the 
sparges  it  woidd  become  gelatinised  ami  be  then 
converted,  but  the  diastase  which  caused  the  conver- 
sion being  also  subjected  to  a  high  temperatiu'e, 
much  dextrin  and  little  maltose  would  be  produced, 
and  the  resulting  wort  would  have  a  high  rotatory- 
power. 

Mr.  A.  GoKDON  Salamox  thought  that,  quite  apart 
from  the  value  attaching  to  the  main  portion  of  his 
paper,  the  Society  owed  Mr.  Heron  a  debt  of  gratitude 
for  denouncing  the  analyses  of  malts  which  chemists 
were  in  the  habit  of  giving  to  brewers.  He  had 
himself  in  a  recent  lecture  shown  that  the  figiwes 
generally  given  with  respect  to  malt  analyses  were 
fallacious  and  misleading.  If,  however,  the  use  of 
the  polariscope  was  to  be  substituted  for  the  ordinai-y 
analyses  to  which  brewera  were  at  present  accustomed, 
it  was  necessary  to  be  satisfied,  first,  that  the  instru- 
ment was  capable  of  producing  constant  residts  in 
the  hands  of  the  brewer ;  and,  secondly,  that  it  was 
capable  of  giving  constant  results  when  working 
upon  worts  as  produced  in  the  brewery.  He  was  some- 
what uncertain  in  his  own  mind  that  there  existed  at 
present  acciu-ate  evidence  on  that  point.     There  was 


I  one  condition  which  he  thought  should  be,  but  had  not 
yet  been,  taken  into  account,  namely,  the  influence 
exerted  by  certain  of  the  nitrogenous  bodies  uijuu 
jiolarised  light.  \ot  only  was  that  the  cas<; 
witli  the  albuminoids,  but  also,  and  perhaps  more 
markedly,  with  the  important  class  of  bodies  known 
as  the  amides.  Taking  aspiu-agin  as  a  representative 
of  the  amides,  that  body  had  a  dextro  lotatory  power 
of  30  in  an  acid  solution  ;  l)ut  tliat  rotatory  powci- 
would  vaiy  with  the  acidity  of  the  solution.  If  tlio 
solution  became  an  alkaUnc  one,  the  rotatoiy  power 
wovdd  pass  from  a  right-  to  a  left-handed  one.  The 
albiuuinoids  were  mostly  laevo-rotatory.  These 
phenomena  must  influence  the  reatling.  It  might 
be  said  that  the  error  thus  introduced  woidd 
be  very  slight.  But  when  it  was  considered  tliat 
solutions  were  being  dealt  with  in  which  the 
figiu-es,  as  shown  by  Mr.  Heron's  analyses,  came 
verj-  high  for  albuminoid  matter,  it  would  be  seen 
that  the  ratio  of  this  matter  to  the  maltose  and 
dextrine  was  a  factor  which  should  certainly  be 
taken  into  account.  It  might  indeed  vary  dmiug 
the  process  of  brewing  one  way  or  the  other,  thus 
accounting  for  the  variations  which  Mr.  Heron  had 
shown  to  occiu-  in  the  readings  taken  at  different 
periods  of  mashing,  for  it  was  well  known  that 
diu-iug  brewing  the  nitrogenous  matter  underwent 
change,  passing  from  amides  into  peptones,  and  so 
forth.  If  the  brewej-  was  to  use  the  polariscope 
with  practical  advantage,  it  woidd  only  be  so  that 
he  might  continually  compare  his  results  so  as  to 
ensure  uniformity.  If  an  error  was  made,  so  long 
as  it  was  constant  from  day  to  day,  it  did  not  much 
matter  what  it  was,  as  it  could  be  allowed  for.  He 
would  like  to  know  whether,  in  working  the  polari- 
scope according  to  the  most  ingenious  method 
described,  variation  of  temj^erature  of  the  wort 
made  any  difference  in  the  reading.  It  was  the 
exijerience  of  most  chemists  that  temperatiu-e  exerted 
a  great  influence  in  this  direction.  He  de-ired  to 
know  also  whether  Mr.  Heron  found  it  necessary  to 
decoloiise  worts  and  beers  in  order  to  get  a  constant 
reading.  If  a  brewer  had  to  take  elaborate  steps  to 
decolorise  his  worts  and  beer — using  fi^rst  animal 
charcoal,  then  acetate  of  lead,  and  then  sidphiu-etted 
hydi-ogen — he  feared  it  would  be  ilifScult  to  get  him 
to  use  the  polariscope  at  all.  He  begged  to  assure 
the  meeting  that  he  did  not  raise  these  objections  in 
a  carping  spirit,  but  only  with  a  desire  to  further 
elucidate  a  method  which  was  not  only  ingenious  in 
itself  but  which  might  idtimately  solve  one  of  the 
problems  most  important  to  brewers. 

The  CuAiRAiAy  congratulated  Mr.  Heron  on  his 
lucid  and  concise  description  of  the  polariscope  and 
its  appheation  to  the  analysis  of  brewing  materials. 
Mr.  Heron's  clear  and  simple  description  would 
enalde  cvei7one  to  understand  how  the  polariscope 
worked  and  how  it  could  be  advantageously  used  in 
connexion  with  brewing.  The  paper  had  not  come 
a  mintite  too  soon,  for  in  one  or  more  books  on 
brewing  the  ])olariscoi)e  was  stated  to  be  a  useless 
instrument,  misleading  in  its  results,  and  altogether 
unfit  for  practical  purposes.  In  another  book, 
written  by  a  beUever  in  its  use,  an  analysis  of  raw 
sugar  was  given,  which  seemed  to  be  a  little  shaky  ; 
the  sugar,  moisture,  and  ash  added  together  came  to 
100,  no  room  being  left  for  organic  matters  other 
than  sugar.  He  would  like  to  have  an  explanation  of 
Mr.  Heron's  statement  that  the  destruction  of  dextrose 
by  heating  with  dilute  acid  to  150°  C.  for  five  minutes 
was  something  like  50  per  cent. — that  is,  that  50  per 
cent,  was  converted  into  iutermediato  bodies. 

Mr.  Hebos  replied  that  he  had  said  50  per  cent,  iu 
one  hour. 
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The  Chairman-,  pontinuiiipr,  snid  his  own  experience 
(lid  not  confirm  so  groat  ft  chiinpro  of  dextrose  into 
bodies  incnpiible  of  lu-ting  npon  liglit,  mid  ho  woidd 
be  glnd  of  more  informntiou  on  that  point.  He 
BhouUl  nwait  the  piiblication  of  Mr.  Heron's  paper 
with  frreat  iuteropt,  and  hoped  to  derive  advantnge 
from  the  use  of  his  faetors. 

Mr.  Herds,  in  reply,  said  that  most  of  the 
criticisms  passed  on  his  paper  wonld  be  fonud  to  be 
answered  in  the  paper  itself.  The  paper  was  a  long 
cue,  and  he  had  not  given  it  in  detail.  With  regard 
to  the  variation  of  the  "constant"  3 'St)  for  carbo- 
hydrates, if  one  made  a  solution  of  10  grams 
per  ec.  of  each  piu-e  dry-  substance,  every  one  of 
these  solutions  would  be  found  to  have  a  slightly 
ihtl'erent  specific  gravity,  and  a  ,"0  gram  per  100  cc. 
solution  would  be  very  ditierent  to  that  of  a  10 
gi-am  per  100  cc.  solution.  It  was  advisable  to 
bring  all  the  liquids  to  the  specific  gravity  of  1010 '0 
or  as  near  as  possible  to  it,  and  then  use  the 
"constant"  3 '80  as  a  divisor.  In  solutions  of  only 
dextrin  and  maltose  n  shght  error  wa,i  introduced 
into  the  calculation,  but  it  did  not  amount  to  more 
than  half  per  cent.,  and  that  was  very  close  to  the 
truth.  With  regard  to  Dr.  Squire's  remarks  about 
sparging  at  high  temperature,  he  had  found  the  same 
thing  to  be  the  case.  In  some  brewery  experiments, 
where  the  spai-ging  was  can-iod  on  at  liigh  tempera- 
tures, the  resulting  worts  showed  high  specific 
rotatory  powers,  and  at  low  sparging  temperatiu-es 
the  opposite  was  the  case,  namely,  low  specific 
rotatory  powers. 

Mr.  Salamon  had  suggested  that  some  of  the 
albuminoids  would  be  ilissolved  out  at  high  tem- 
pcratiu-e,  and  thus  infl.uence  the  specific  rotatory 
powers ;  but  the  results  of  a  great  number  of 
experiments  had  con^^nced  him  that  this  liigh 
j'otatory  power  was  not  due  to  the  albuminoids. 
Mr.  Sidamou  had  expressed  doubt  as  to  whether 
the  polariscope  gave  constant  results :  undoubtedly 
it  did.  The  results  given  by  it  were  more  accurate 
and  more  satisfactory  than  those  obtained  by  any 
other  method  of  analysis.  As  to  tlie  influence  of 
nitrogenous  bodies  on  these  analyses — that  was  got 
over  by  the  coiTection.  It  would  be  seen  that  the 
optical  activity  of  the  cold-water  extract  was  due  to 
the  algebraical  sum  of  all  the  optical  activities  of  the 
ciu-bohydratos,  and  any  other  optically  active  bodies 
which  might  be  present.  Any  changes  produced  in 
the  mash  tun  by  heat  on  the  albuminoids  would 
also  have  taken  place  in  the  cold-water  malt  extract 
when  digested  at  the  mashing  temperatiue,  and  that 
was  the  con-ection  applied  to  his  figures. 

Mr.  Salamon  inquired  whether  peptouisation  would 
have  taken  place  in  the  cold-water  extract. 

Mr.  Heko.n  replied  that  the  cold  -  water  extract 
would  have  been  heated  up  to  (i(P  C.  for  one  hour, 
and  subjected  to  the  same  conditions  as  the  malt  in 
the  mash  tun.  so  that  any  peptouisation  happening 
there  would  also  occur  in  the  malt  extract.  As  to  the 
effect  of  ditVerence  of  temperature  on  the  polariscopic 
readings,  a  variation  of  ti\c  or  ten  degrees  of  tem- 
perature would  practically  make  no  difl'erence  ;  for 
the  other  carbohydrates  a  ditVerence  of  temperatiu-e 
certainly  did  make  a  lUft'erencc  in  the  case  of  levulose 
and  invert  sugar,  but  for  all  practical  purpo.ses  it 
might  be  taken  for  granted  that  there  was  not  a  greater 
valuation  from  the  time  the  solution  was  introduced 
into  the  tube  until  the  reading  was  taken  in  the 
polariscope  than  five  degrees  in  the  temperature  of 
the  solution.  As  to  the  destruction  of  dextrose 
that  was  mentioned  in  the  paper— and  Mr.  >'ewlauds 


would  see  that  the  results  obtained  were  fairly 
accurate — it  was  impossible  to  go  into  every  detail 
in  so  long  a  paper,  and  if  it  was  found  that  he  hail 
omitted  any  little  matter  he  lioped  he  should  be 
pardoned  under  the  circumstances. 


Meeting  held  Mondiiy,  April  9th,  1888. 


ME.   D.    HOWAiD   IN   lUE   CHAIR. 


THE  ERROES  AND  DEFECTS  OF  THE  PRE- 
SENT REVENUE  SYSTEM  OF  CHARGING 
THE  DUTY  ON  SPIRITS,  AND  THE  MEANS 
FOR  REMEDYING  THEM. 

BY  B.  dehham,  m.d. 

The  present  Revenue  system  of  charging  the  duty 
upon  spirits  comprises  Sikes'  hydrometer,  the  range 
of  which,  with  nine  weights  or  poises  and  as  many 
repetitions  of  the  scale,  extends  from  specific  gravity 
'81.51:  to  1'0007;  a  series  of  tables,  one  for  each 
degree  of  temperature  from  30"  to  80",  denoting  the 
strengths  or  relative  values  of  spirits  to  proof  spirit 
corresponding  to  the  intlications  of  the  instrument ; 
and  a  short  specific  gravity  table  giving  the  specific 
gravities  also  con-esponding  to  the  intlications  of  the 
instrument,  and  said  to  be  determined  at  a  tempera- 
ttu'e  of  62'  Fahr.  When  constructing  his  tables  of 
strengths,  Sikes  made  the  erroneous  assumption  that 
any  specified  quantity  of  sphit  at  the  temperatiu'e 
of  .51  Fahi'.  retained  the  same  bulk  and  the  same 
strength  whether  heated  to  80"  or  cooled  to  30  . 
In  practice,  however,  by  the  opei'ation  of  the  natural 
law,  a  very  considerable  augmentation  in  bulk  takes 
place  in  spirit  heated  from  30^  to  80\  whilst  by  the 
arbitrary  principle  of  construction  of  the  tables  the 
strength  remains  the  same.  We  have,  therefore, 
according  to  the  Revenue  system,  a  larger  qiiantity 
of  spirit  of  the  same  strength  by  merely  heating  the 
sphit,  which  is  absiu'd.  The  limit  of  the  error  in 
this  direction  to  wliich  the  Revenue  system  is  liable 
will  be  found  in  pure  alcohol,  the  strength  of  which 
at  51  is  7.5  ■  3  over  proof,  and  which  is  assumed  not 
to  vary.  One  hundred  gallons  of  alcohol  at  51°  Fahr. 
contract  to  5)8 '9  gallons  at  32',  and  expand  to  lUlH 
gallons  at  80  ,  which,  reduced  to  their  e<ituvalent 
value  in  proof  gallons  in  the  usual  manner,  lu-e : — 

At32° 98-9  X  1-753  =  ]73-4gallonsorproof. 

At  51° lono  X  1-73S  =  175'S 

At  Bf 101-8  X  l-7S3  =  173-3  „ 

and  the  results,  although  we  ai-e  dealing  with  the 
same  actual  (piantity  of  epii-it,  cxliibit  a  total 
discrepancy  of  over  five  gallons. 

Such  incongnious  results  are  sufficient  demonstra- 
tion that  the  principle  of  construction  of  the  tables 
is  radically  wrong ;  nevertheless,  since  it  is  a 
common  impression  that  the  strength  at  difl'orcnt 
temperatures  must  be  the  same,  seeing  that  the 
spirit  is  identical,  we  will  examine  this  point  a  little 
more  closely.  We  want,  in  the  first  place,  a  defini- 
tion of  the  expression  "strength  of  spirits."  Spirits 
lu-e  mixtures  of  alcohol  and  water  iu  varying  propor- 
tions,   the    alcohol    aloue    having    any   commercial 
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valne.  Tbe  expression  "6treuf,'tli  of  Bpirits,"  there- 
fore, must  denote  the  relative  proportion  of  alcohol 
oontaiueil  in  any  si)ecilieil  spirit  as  compared  with 
tliat  contained  in  an  accepted  standard  spirit,  a 
definite  unit  of  bulk  of  the  standard  strength  being 
employed  for  the  jjiirpose  of  in-stitnting  the  com- 
parison. 

The  accepted  standard  iu  tlreat  Britain  in  called 
proof  spirit,  which  has  a  specific  gravity  of  '9'2S6  at 
itV  Fahr..  and  one  gallon  of  which  contains  4'  553  lbs. 
of  alcohol  of  specific  gra^nty  •79.'}85  at  60  .  Now 
let  ns  for  a  moment  confine  our  attention  to  the 
consideration  of  the  changes  aflectiug  one  gallon  of 
proof  spirit  when  the  temperature  varies  from  .51'. 
Should  tlie  temperatm-e  be  raised  to  80-  the  gallon 
of  spirit  expands  by  one-hundredth  part  of  its  bulk  ; 
a  gallon,  therefore,  at  the  new  temperature  no 
longer  contains  4 '553  lbs.  of  alcohol,  for  there  is 
one-hundredth  of  a  gallon  extra,  also  containing  its 
share  of  the  alcohol.  A  gallon  of  a  spirit,  therefore, 
which  was  proof  at  51  is  evidently  under  proof  at 
80',  since  it  contains  less  than  tlie  prescribed  weight 
of  alcohol.  By  a  similar  course  of  reasoning  it  will 
be  seen  that  spirit  which  is  proof  at  51'  is  over  proof 


at  30°,  and  that,  of  necessity,  the  strength  of  all  spirit.^ 
must  vary  with  the  temperature,  being  increaseil  at 
temperatures  below  and  decreased  at  temperatures 
above  51'  Fahr.  The  essential  defect  of  Sikcs' 
tables,  namely,  that  the  strength  of  spirits  is  assumed 
not  to  vary  with  temperature,  is  readily  shown  by 
reference  to  Sikes'  own  tables  and  to  the  record  of 
frilpin's  experiments,  ujjon  which  Sikes'  tables 
profess  to  be  founded.  The  connexion  between 
trilpin's  specific  gra^^ties  and  Sike.s'  strengths  must 
bo  traced  through  the  specific  gravity  table  annexeil 
to  Sikes'  tables  of  strengths.  To  trace  the  connexion, 
first  find,  in  the  specific  gravity  table,  the  indications 
of  Sikes'  instmmeut  corresponding  to  their  respective 
specific  gravities,  and  then  in  the  table  of  strength, 
at  the  appropriate  temperature,  the  strength  coiTe- 
sponding  to  these  various  indications.  1  subjoin 
several  tabular  illustrations,  exhibiting  in  parallel 
columns,  so  that  the  connexion  may  be  traced  at  a 
glance,  first,  the  specific  gravities  of  certain  definite 
mixtures  of  Gilpin's  pure  spirit  and  water  at  every 
fifth  degree  of  temperature  from  30'  to  80  ;  nest, 
the  corresponding  indications  of  Sikes'  instnament ; 
and  lastly,  Sikes'  corresponding  strengths. 


Spirit  = 

=  100.    Water 

=  0. 

Spirit  = 

=  100.    Water 

=  5. 

Spirit  =100.    Water 

=  20. 

Gilpin*!)  Speciflc 
Gravities. 

Sikcs'  Indi- 
cations. 

Sikes- 
Strengths. 

Gilpin's  Specific 
Gravities. 

Sikes'  Indi- 
cations. 

Sikes- 
Streni^hs. 

Gilpin'sSpeciiic  Sikes'  Indi- 
Gnvities.          cations. 

Sikes- 
Strengths. 

o 
90 

■83896 

13-8 

620  O.P. 

•S1995 

20-3 

56- 0  O.P. 

■875S3 

$30 

40-8O.P. 

S5 

•83672 

12-6 

620    „ 

•84769 

lS-9 

36-2    „ 

•87S37 

33-7 

40-9     „ 

40 

•S3H5 

11-3 

61 '9    „ 

•81539 

17-7 

56-1    „ 

■87131 

32*4 

41*0     „ 

43 

■S3in 

9-9 

620    „ 

•S4310 

163 

56-1    ., 

■86907 

Sll 

410    ., 

a) 

•8*977 

8-5 

C20     .. 

•81076 

14-9 

5i;-3    .. 

•56676 

29*8 

41*1     .. 

« 

■S273<5 

71 

62- 1     „ 

•S38J4 

13-5 

56-3    ,. 

•SCMl 

25*5 

411     .. 

GO 

•8*300 

5-7 

62- 1    ., 

•83599 

121 

563    .. 

•86208 

27'2 

41^1     ,. 

« 

•S-22C2 

4-2 

62-2    „ 

•83."i«2 

10-8 

SO-3    ,. 

•83970 

23-0 

410    .. 

70 

•Si0*3 

28 

62-2    .. 

■83124 

94 

66-2    .. 

•S5736 

24-5 

411     , 

75 

•S17S0 

1-4 

62-1    ,. 

■82878 

7-9 

5«-3    ,. 

•85493 

•23- 1 

411     .. 

80 

■81430 

00 

620    „ 

•82631 

0-4 

663    „ 

•85248 

21-6 

41^2     ,. 

Spirit  =  lUO.    Water  =  40. 


Spirit  =  100.    Water  =  CO. 


Spirit  =  100.    Water  =  80. 


Gilpin's  Spcciflo  Sikes' Indi- 
Gravities.           cations. 

Sikes' 
Strengths. 

Gilpin's  Specific 
Gravities. 

Sikcs'  Indi- 
citions. 

Sikcs' 
Strengths. 

Gilpin's  Specific  Sikes' Indi- 
Gravities.      1     cations. 

1 

Sikes' 
Strengths. 

3U 

•9005* 

48-5 

24*1  O.P. 

'91847 

oS-2 

10-7  O.P. 

•93191                    03'3 

■2  U.P. 

35 

•89839 

47*4 

24-2      „ 

'91640 

571 

10*7      „ 

■92986                    64*2 

Pniof. 

40 

•88617 

46-2 

■24 -2      „ 

•91428 

66*0 

10-7      ,. 

■92783                    &1 

Proof. 

43 

■89396 

15*0 

21*4      „ 

•912U 

54*8 

10*9      .. 

■92570                    C2^1 

I>roof. 

50 

■89174 

43-7 

24*5      „ 

•90;i97 

53*7 

W9      , 

■»2;i58                  01  ■o 

Proof. 

53 

■88W5 

42*3 

2t*4      ., 

•9U768 

52*3 

10'9      „ 

■92145                    59*8 

■2  O.P. 

m 

•88720 

41*3 

24*4      ., 

•90i49 

51-3 

1IC9      ., 

.  -91933                     35-7 

■1      .. 

IV, 

•88400                   40'0 

245      „ 

•90.128 

30*1 

110      .. 

■91715                    57-5 

■2      ,. 

TO 

•S82.34                     33*7 

2»*5       „ 

'9010* 

48*9 

11-0      .. 

■91433          1          5C^S 

"i 

;.'. 

•  881)13                     37-4 

24*5       ,. 

•89872 

47*6 

11  0      ,. 

■91270                     53*1 

-.3       .. 

SJ) 

■87776                     36-1 

S4-5      „ 

•89639 

46*3 

.    U^O     . 

1 

■91042           ^           53^9 

'i 

278 


THE  .TOURXAL  OF  THE  SOCIETY  OF  CHEMIOAL  INDUSTRY.       rApriiso,i888. 


The  resulting  strengths,  it  will  be  observed,  are  in 
one  or  two  of  the  samples  jwactically  uniform,  and 
these  examples  snfiieieutly  estalilish  the  principle 
underlying  the  construction  of  the  tables ;  but 
wlion  we  come  to  examine  more  closely  the  other 
examples,  we  discover  so  many  irregularities  that 
we  are  justified  in  inferring  that  Sikcs  did  not 
l)roceed  on  any  exact  or  scientific  method,  but  was 
I'lmipelled  to  trust  to  experimental  determiuatiou 
witli  an  instrument  notoriously  unfitted  for  obtaining 
accurate  results,  particularly  in  liciuids  ajaproaching 
1  lie  specific  gravity  of  water.  It  will  be  observed 
iin  examination  that  some  of  these  variations  from 
the  principle  of  the  tables  amount  to  1  per  cent., 
and  that,  contrary  to  what  we  know  to  be  the 
facts  of  the  case,  the  strengths  are  almost  uniformly 
greater  at  the  higher  than  at  the  lower  temperatiu-es, 
consequently  their  effect  ■\\'ill  be  to  augment  the 
iliscrepancies  springing  from  the  fundamental  error 
(if  the  tables. 

We  will  now  pass  to  the  consideration  of  the 
specific  gravity  table,  which  forms  part  of  the 
Revenue  system  of  estimating  the  value  of  spirits. 
The  chief  utility  of  specific  gravities  to  the  Revenue 
official  is  in  ascertaining  the  contents  of  casks.  One 
gallon  of  distilled  water  at  62^  weiglis  ten  i^ouuds, 
consequently  if  the  specific  gravities  be  multiplied 
by  10,  tliat  is  if  the  decimal  point  be  placed  after 
tlie  ihst  figure  on  the  left,  the  sjiecilic  gravity  of  a 
spirit  expresses  the  weiglit  in  })ounds  of  a  gallon  of 
that  spirit ;  therefore  if  tlio  nett  weight  of  spirit  in 
a  cask  l)e  dinded  by  the  specific  gravity,  punctuated 
as  described,  the  quotient  rejjreseuts  the  contents 
of  the  cask  in  gallons.  To  be  accurate,  I  should  liere 
point  out  that  whilst  it  is  established  that  one  gallon 
of  distilled  water  weighs  ten  pounds  at  02',  the 
specific  gravities  are  compared  with  distilled  water 
at  CAP,  conseqtiently  the  specifi<T  gravities  do  not 
irncthj  represent  the  pounds  weight  per  gallon  ;  but 
the  difference  is  so  small  as  to  be  inappreciable,  it 
certainly  does  not  all'ect  the  result  iu  tlie  quantities 
usually  dealt  with.  The  specific  gravit.y  table  was 
ascertained  by  experiment,  long  after  the  first  pro- 
nuilgation  of  Sikes'taliles,  in  the  following  manner  : — ■ 

A  delicate  hydrometer  was  provided  on  the  model 
of  wliat  is  commonly  known  ns  Nicholson's  hydro- 
meter, otherwise  the  hydrometer  of  constant  immer- 
sion, since  iu  employing  the  in.strument  it  is  always 
sunk  by  means  of  weights  placed  in  the  little  cup 
rit   the  low  of   the   stem   to   a    fixed   point   on    the 


stem :  the  bulk  compared,  therefore,  is  constant. 
It  was  contrived  that  the  total  weight  of  the 
instrument  and  weights  in  the  cup,  when  floating 
in  distilled  water  and  immersed  to  the  fixed  point 
on  the  stem,  should  be  1,000  grains  ;  the  instni- 
meut  itself  weighing  700  grains,  and  the  weight  iu 
the  cup  300  grains.  Hence,  when  floating  in  other 
liquids  and  immersed  to  the  same  ])oint,  the  total 
weights  of  instrument  and  weights  in  the  cup  at 
once  represented  the  specific  gravities  i)f  the  liquids. 
This  instrument  and  a  cai-efiilly-adju.steil  Rcvcinu' 
hydrometer  were  floated  together  in  samples  of 
spirit,  corresponding  to  the  chief  divisions  of  the 
stem  of  Sikes'  hydrometer,  and  the  sjjeeific  gravities 
belonging  to  these  latter  thus  ascertained.  The 
resTilts  oljtained  were  interpolated  for  the  minor 
divisions  of  the  scale,  and  the  whole  arranged  in  a 
tabular  form.  In  commenting  upon  this  specific 
graWty  table,  I  may  remark  that  the  experimenters 
appear  to  have  begun  and  carried  on  their  operations 
to  a  certain  point  at  the  temperature  of  02^,  with 
the  design  that  the  specific  gravity  of  their  table, 
corresponding  to  the  water  point  of  Sikes'  liydro- 
meter,  should  exactly  represent  ten  jjounds  per 
gallon,  when  it  suddenly  occurred  to  them,  that, 
owing  to  the  restrictions  imposed  by  the  definition 
of  proof  spirit,  ■nith  which  Sikes'  hydi'ometer  strictly 
complied,  the  series  should  terminate  at  the  siiecific 
gravity  or  pounds  weight  per  gallon  of  distilleil 
water  at  5P  Fahr.,  nauiely,  lO'OOT  in.stead  of  10, 
the  pounds  weight  jier  gaUon  of  distilled  water  at 
C2^.  Without  any  regard  to  consistency  or  scientific 
accuracy,  the  original  design  of  completing  the  table 
at  a  temperatui'e  of  G2^  was  abandoned,  10 'DOT  was 
adopted  as  the  specific  gi-avity  corresjjonding  to  the 
water  point,  and  the  remaining  interval  of  the 
gravities  arbitrarily  inter|iolated.  Now,  since  they 
were  so  solicitous  that  the  gi-avity  at  the  water 
point  .should  be  ]i)'007,  it  was  equally  incumbent 
ujion  them  to  take  care  that  the  gravity  at  the 
proof  jwint  shcmld  be,  according  .to  the  definition 
of  proof,  twelve-thirteenths  of  lO'OOT,  namely,  9' 2.'!7, 
whereas  in  the  table  it  is  given  as  9-233. 

In  fact,  to  be  consistent  and  true,  since  the 
original  design  of  finishing  with  specific  gi-avity  10 
at  the  water  point  wasabandoneil,  all  the  experiments 
should  have  been  reqierformed  at  the  temperature  of 
51°,  but  this  was  not  done.  In  addition  to  these 
glaring  incimsistencies,  since  the  acciu'acy  of  the 
table  ultimately  depended  upon  the  fidelity  with 
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which  the  Revenue  iustrament  employed  had  been 
copied  from  Sikes'  original  model,  and  since  at  the 
best  the  hydrometer  of  variable  immersion  is  wholly 
inade(iuato  to  exactscientificdetcrmiuatiou,  for  several 
reasons  which  I  need  not  dwell  upon  here,  the  entire 
table  is  incorrect  ;  the  speeilic  gravities  cannot  be 
reconciled  to  the  theory  of  any  hyilrometcr,  the  error 
sometimes  amounting  to  two  subdivisions  of  the  stem. 
This  is  not  in  itself  a  matter  of  much  moment,  still 
it  is  wortli  recording  when  we  bear  in  mind  that  it' 
an  Excise  ofticer  were  detected  and  repn-ted  for 
making  a  mistake  of  those  dimensions  he  would 
incur  the  severe  displeasure  of  the  Board  of  Inland 
Revenue.  But  these  errors  occurred  with  an  iu- 
Btniment  carefully  prepared  and  verified  for  the 
pju'pose  of  these  exijeriments.  What  then  must  we 
think  of  the  coiTespondence  likely  to  obtain  between 
the  indications  of  the  instruments  as  ordinarily 
manufactured  for  commercial  piu-poses  and  the 
specific  gravities  given  in  this  table  ? 

Wien  I  tii-st  began  the  i)rei)aiatiou  of  this  paper 
I  intended  to  touch  upon  the  theoi-y  of  hydrometers 
constructed  on  the  principle  of  the  Revenue  instni- 
ment.  I  soon  found,  however,  that  the  subject 
could  not  lie  conveniently  comprised  within  the 
limits  of  a  paper  such  as  I  have  entered  upon.  I 
must,  therefore,  refer  those  who  may  be  curious 
about  this  suljject  to  a  small  work  which  I  have 
published,  where  I  have  entered,  in  detail,  into  the 
tlieory  of  Sikes'  hydrometer. 

The  following  sei-ies  of  propositions  constitute  a 
brief  summary  of  the  indictment  of  the  present 
system  :  —  That  Sikes,  reversing  all  scientific  method, 
fii-st  pi-ovide<l  his  hydrometer  and  then  constructed 
liis  tallies  of  strengths  by  experiments  with  it  ;  that 
none  of  the  valuable  data  accumulated  by  Gilpin  in 
liis  celebrated  experiments  were  utilised,  except  at 
the  single  temperatme  of  o  1  Falir. ;  that  even  at  this, 
the  standai'd  temperatm-e,  Gilpiu"s  and  Sikes'  values 
do  not  coiTcspond,  so  that  Gilpin's  were  chiefly 
serviceable  as  a  means  of  checking  Sikes'  own  expe- 
riments, rather  than  as  furnishing  the  foimdatiou  of 
his  table  ;  that  the  tables  of  strengths  for  all  other 
degrees  of  temperature  were  ascertained  by  the 
simple  plan  of  heating  and  cooling  carefully-prepared 
samples  of  spirits  to  the  requisite  temperatures,  and 
then  noting  tlie  corresponding  indications  of  his 
instrument,  the  tables  being  completed  by  inter- 
polating the  intervals  ;  that  in  these  operations  the 
expansion  and  contraction  of  spirit  due  to  variations 
of  temperature  were  neglected  ;  that  the  strengths 
of  a  spirit  at  different  degrees  of  temperature  were  i 
erroneously  assumed  to  be  constant,  and  con-  t 
Bequently  that  the  estimate  of  the  equivalent  value 
of  a  specified  quantity  of  spirit,  in  gallons  of  proof 
spirit,  is  diflerent  at  every  degree  of  temperature  ; 
and  linally  that  the  specific  gravity  table  was  also 
a.scertained  by  experiment  with  an  instrument,  a 
remote  copy  of  Sikes'  original  model,  and  that  the 
specific  gravities  it  contains  are  i-eferable  to  distilled 
water  at  diffei-ent  degrees  of  temperature,  namelv 
G2-  and  51=  Fahr. 

The  following  features,  on  the  contrary,  should 
characterise  a  perfect  system.  (1.)  The  utilisation  | 
of  the  material  afforded  by  Gilpin's  experiment^;, 
which  are  of  untUsputed  authority  to  this  day,  and 
in  which  the  specific  gravities  of  definite  mixtiues  of 
spirit  and  water  were  ascertained  by  the  weighing 
bottle,  the  most  exact  means  of  determination  at  oiu- 
disposal.  (2.)  The  adoption  of  tables  of  strengths, 
derived  from  such  a  source,  in  which  the  strengths 
are  given  corresponding  to  their  natural  allies,  the 
specific  gravities,  and  in  which  the  con-espondence 
is    aVisolutely  and    finally   established,    and    quite 


independent  of  the  arbitrary  and  vaiying  indications 
of  an  instniment  liable  to  so  many  defects  as  the 
Revenue  hydrometer.  (3.)  The  employment,  for 
commercial  pm-poses,  of  a  hydrometer  founded 
upon  scientific  principles,  the  indications  of  whieli 
are  themselves  the  specific  gravities,  and  capable  of 
prompt  verification  at  any  point  of  the  indicated 
series. 

I  will  now  hasten  to  give  an  account  of  the  instru- 
ment and  tables  which  I  have  submitted  to  the  Inland 
Revenue  Department,  which  will  acciu'ately  and 
expeditiously  effect  what  is  very  iuaccurately  effected 
by  the  Revenue  instrument  and  tables,  and  which 
will  accompUsh  the  rcciuisite  reforms  with  the  least 
possible  alteration  of  the  present  mode  of  procedure. 

The  best  data,  and  those  susceptible  of  the  most 
accurate  determination  upon  wliich  to  fotind  correct 
tables  of  strengths,  are  the  specific  gi-avities  of  the 
spirits  and  the  percentages  by  weight  of  alcohol  they 
contain.  Gilpin's  celebrated  expeiiments  in  tliis 
field  of  research  furnish  us  with  the  necessary  data. 
Tliey  were  made  with  spirit  haWng  a  specific  gravity 
■S2.")  at  60'  Fahi'.  A  series  of  mixtui-es  containing 
100  parts  by  weight  of  the  spirit  and  ."i,  10,  l.">,  &c., 
parts  by  weight  of  water,  and  a  second  series  of 
mixtiu'es  containing  100  parts  by  weight  of  water, 
and  9-"),  90,  8-"),  &e  ,  parts  by  weight  of  spirit,  down 
to  piu-e  water,  were  cai-efuUy  prepared,  and  their 
specific  gravities  exactly  ascertained  by  means  of  the 
weighilig  bottle  at  every  fifth  degree  of  temperature 
from  30'  to  SO'  Fahr.  inclusive.  Since  his  day,  what  we 
may  regard  as  pure  alcohol,  having  a  specific  graWty 
of  •T9.38.5  at  60',  has  been  prepared,  its  expansion 
with  heat  exactly  ascertained,  and  similar  experiments 
to  Gilpin's  made  with  mixtures  of  the  absolutely 
piu'e  spirit  and  water  in  carefully  determined  pro- 
jjortions.  From  these  data  I  have  ascertained  that 
Gilpin's  pm-e  spu-it,  •82-"i  at  60',  contained  89' 133 
per  cent,  by  weight  of  alcohol,  consequently  I  have 
been  enabled  to  calculate  the  percentage  by  weight 
of  alcohol  corresponding  to  each  specific  gravity  con  - 
tained  in  Gilpin's  tables.  But  the  specific  gravities 
in  his  tables  are  irregular,  and  not  arranged  in  a 
form  adapted  to  commercial  or  even  convenient  for 
scientific  piu-poses.  The  next  necessary  step,  there- 
fore, was  to  deduce  from  the  preceding  the  per- 
centages by  weight  of  alcohol  corresponding  to  the 
series  of  specific  gra'S'itics,  commencing  at  "780,  and 
regularly  progressing  by  equal  cUfferences  of  '001 — 
thus  -780,  -781,  -782,  \tc.,  to  1000— and  arrange 
them  in  a  tabular  fonu.  I  exhibit  a  copy  of  these 
tables.  The  degrees  of  temperatiue  are  aiTanged 
in  a  vertical  column  at  the  side  of  each  page,  and 
the  specific  gra-s-ities,  progi-essing  as  described,  each 
at  the  head  of  its  appropriate  column  of  percentages, 
in  a  horizontal  line  at  the  top  of  the  page.  But 
although  a  table  of  this  description  is  of  some  value 
to  the  scientific  chemist,  it  is  of  little  or  no  utihty 
for  commercial  purposes,  since  it  does  not  express 
in  the  accepted  and  commonly  understood  notation 
what  the  commercial  public  wishes  to  know  ;  it  is 
nevertheless  the  necessary  foimdation  ujion  which 
to  construct  tables  adapted  to  commercial  require- 
ments. In  estimating  the  value  of  spirits  for  Revenue 
and  commercial  purposes,  the  standard  unit  is  one 
gallon  by  measure  of  proof  sphit ;  and  in  the 
accepted  commercial  notation  the  eyjjression  "  so 
much  ovei-proof "  denotes  the  number  exceeding 
100  of  these  stsmdard  units  to  wliich  loO  gallons  of 
a  specified  spuit  are  equivalent ;  and  ' '  so  much 
underproof"  expresses  the  deficiency  by  which  the 
number  of  standard  units  confaiiicd  in  100  gallons  of 
the  specified  spirit  falls  short  of  100.  A  table  of 
strengths  therefore  is  most  accurately  described  as 
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"a  table  of  pereentnges  by  mensnve  of  proof  spirit 
in  pure  spirituous  liciuoi-s  ;  "  auil  those  porcoutages 
l)eiug  ouco  ascertained,  the  ratio  liolds  true  for  any 
([unutity  of  spirit,  whether  for  1  or  KHt,  or  auy  other 
number  of  gallons  or  fractions  of  gallons.  The 
standard  of  proof  is  fixed  at  k<V  Fahr.,  and  is  defined 
as  haWug  a  weight  ecjual  to  twelve-thirteenths  of  that 
of  an  equal  volume  of  distilled  water.  The  specific 
gravity  of  distilled  water  at  51°  is,  according  to 
Gilpiu,  1  •00003,  twelve-thirteenths  of  which  is 
•923G  nearly.  Spirit  having  this  specific  gravity 
at  51-  contains  -19 '3  ])er  cent,  by  weight  of  alcohol, 
hence  one  gallon  contains  — 

9-23G  X  49-3       ^   .,„,,        ,    ,     ,    , 
.Q„  —  4 '053  lbs.  of  alcohol. 

I  may  here  point  out  the  advantage,  at  least  for 
all  commercial  purposes,  of  limiting  our  conception 
of  the  proof  standard  to  the  weight  of  alcohol  it 
contains.  The  attempt  to  combine  the  adilitioual 
notion  of  bulk  peri^lexes  the  mind  in  the  eUbrt  to 
grasp  the  endless  variations  of  bulk  and  strength, 
degrees  of  concentration,  and  ilihitiou  of  sj^irit,  all 
ultimately  correspouiliug  to  a  gallon  of  jiroof  spirit. 
The  idea,  for  instance,  that  the  greater  is  contained 
in  the  less,  the  gallon  of  proof  spirit  iu  less  than  a 
gallon  of  a  stronger  sjjirit  is  paradoxical  ;  indeed, 
if  we  adhere  to  the  conception  of  bulk,  is  impossible  ; 
whereas  the  simple  fact  that  4  "553  lbs.  of  alcohol 
at  auy  degree  of  temperatiu'e,  and  in  any  state  of 
concentration  or  dilution,  are  the  equivalent  of  one 
gallon  of  proof  spirit,  is  easily  ai^preheuded. 

A  little  consideration  will  now  show  that  the  true 
percentage  by  measure  of  proof  spirit  is  simply  the 
ecjuivnlent  iu  gallons  of  proof  spirit  of  so  many 
pounds  of  alcohol  contained  in  one  gallon  of  the 
specified  spirit  at  a  given  temperature  ;  hence  all 
that  is  required  to  convert  the  table  of  percentages 
by  weight  of  alcohol  into  percentages  by  measure  of 
proof  spirit  is  to  multiply  the  siiecitic  gra%'ities, 
regai'ded  as  expressing  the  pounds  weight  per  gallon, 
by  the  perc3ntage  by  weight  of  alcohol,  and  divide 
by  100,  the  result  being  the  pounds  of  alcohol 
contained  in  a  gallon  of  imy  given  spirit ;  and  this 
value  divided  by  4 '553,  the  pounds  of  alcohol  in  a 
gallon  of  proof,  gives  the  number  of  gallons  of  proof 
spii'it  to  which  one  gallon  of  the  supposed  spirit  is 
equivalent.  A  few  examples  will  better  illustrate 
the  process  and  exhibit  at  the  same  time  the  method 
of  computing  the  true  strengths  or  percentages  by 
measure  of  proof  spirit,  which  are  synonymous 
terms,  and  the  change  effected  in  the  strength  by 
variations  of  temperatiu'e. 

The  specific  gravity  of  Gilpin's  pure  spirit  is 
"839  at  30^  ;  the  weight  of  one  gallon  therefore  is 
8 '39  lbs.,  and  its  percentage  by  weight  of  alcohol 
is  89' 13  ;  therefore  one  gallon  contains 

8-39  X  89-13       „  ,„o„        ,    ,     ,    , 
Yqq =  7-478  lbs.  of  alcohol. 

One  gallon,  therefore,  is  equivalent  to 

TTF^Q  =  1  '642  gallons  of  proof  spii-it. 

And  100  gallons  are  equivalent  to  164*2  gallons  of 
proof  spirit,  and  the  spirit  is  said  to  be  64-2  over- 
proof. 

The  same  spirit  has  a  specific  gravity  -825  at  GO^  ; 
one  gallon  tlierefore  weighs  8  •2.")  lbs.,  and  the 
percentage  of  alcohol  is  8y  •  13  as  before.  One  gallon 
therefore  contains 


8-25  X  89-13 
"^       lOO 
•353 


=  7-353  lbs.  of  alcohol,  and 


t.rr-j  ~  ^  'C15  gallons  of  proof  spirit. 


100  gallons  being  equivalent  to  only  161  "5  gallons 
of  proof  spirit,  the  strength  of  the  spirit  at  00='  has 
siuik  to  01-5  overproof. 

Again,  the  same  sjiirit  at  8(P  has  siiecitic  gi'avity 
•8153,  and  one  gallon  weighs  8-153,  the  percentage 
by  weight  of  alcohol  still  remaining  the  same. 

8-153  X  89-13       „.or7i,        ,11, 
j-jjv, —      =  7-207  lbs.  of  alcohol. 

And  one  gallon  is  equal  to 

r...  =  1-596  gallons  of  proof  spix-it. 
4  '000 

And  since  the  equivalence  of  100  gallons  of  the 
spirit  at  80='  is  only  159-6  gallons  of  proof  spirit, 
the  strength  has  further  declined  to  59-0  overproof. 
I  now  wish  to  call  your  attention  to  the  fact  that 
by  the  employment  of  true  strengths,  rightly  under- 
stood and  computed  in  this  manner,  identical  results 
are  obtained  with  the  same  (juautity  of  spirits  at  all 
temperatiu-es.  100  gallons  of  sjiirit  of  specific 
gravity  -825  at  60'=',  contract  to  98-33  gallons  at  30°, 
and  expand  to  101  -17  gallons  at  80=". 

Now  if  we  multiply  these  (|uantitie3  by  the 
equivalence  in  proof  gallons  of  one  gallon  of  the 
respective  spirits,  we  shall  have  their  equivalent 
values  iu  gallons  of  proof  spirit.     Consequently  at 

30' 9S-S3  X  1M2  =  l(!l-3  gallons  of  proof  spirit. 

CO' 100-00  X  1-015  = 

SO" 101-17  X  1-5;W  = 

where  it  will  be  observed  that  the  diminished  bulk 
of  the  spirit  at  30',  as  compared  with  its  bulk  at  00^, 
is  exactly  compensated  by  the  increased  strength  at 
the  lower  temperatiu-e  ;  and  the  augmented  bulk  at 
80',  as  compiu-ed  with  the  bulk  at  00^,  is  counter- 
balanced by  the  dimini.shed  strength  at  the  higher 
temperatiu-e  ;  whence  it  is  evident  that  by  the 
employment  of  the  true  strengths  the  estimate  of 
the  equivalent  value  of  a  definite  quantity  of  spu-it, 
in  gallons  of  proof  spirit,  would  not  be  afiected  by 
changes  of  temperature,  but  that  the  result  would 
be  always  uniform,  as  it  should  bo. 

I  exhibit  a  copy  of  my  tables  calculated  in  this 
manner,  and  wish  to  point  out  that  they  are  the 
exact  emboiliment  of  tlie  results  of  Gilpin's  experi- 
ments,  and  that  the  arrangement  is  identical  witli 
that  obtaining  in  the  present  Revenue  tables.  The 
only  iliffereuce  in  form  is  that  the  significant  and 
useful  specific  gravities  arc  substituted  for  the 
meaningless  intlications  of  the  Revenue  instrument 
and  tables ;  but  even  this  miuute  and  fanciful 
difl'erence  will  be  seen  to  practically  disappear  when 
I  mention  that  these  specific  gi-avities  are  themselves 
the  inilicatious  of  the  instrument  I  have  proposed 
to  be  sub.stituted  for  the  present  Revenue  instni- 
ment,  and  that  the  trader  who  does  not  care  to 
trouble  himself  about  specific  gravities  could  still 
coutinue,  witii  the  new  instrument,  to  speak  of 
"indications"  with  which  he  is  familiar  from  long 
usage. 

The  indications  of  a  hydrometer  intended  for  use 
with  the  preceding  tabli's  should  themselves  be  the 
specific  gra^•ities.  This  is  the  special  merit  of  the 
instrument  I  propose,  the  theory  of  which  I  shall 
now  briefly  illustrate. 

In  order  that  the  indications  of  the  hydi-ometer 
should  be  themselves  the  specific  gi-avities  of  the 
liquids  in  which  it  floats,  it  is  evidently  necessary 
that  the  successive  repetitions  of  the  scale  ^hould 
correspond  to  equal  intervals  of  specific  gi-avity. 
It  has  long  been  known,  therefore  I  shall  not 
trouble  you  at  present  witli  an  algebraical  demon- 
stration of  the  fact  that  this  can  only  be  accom- 
plished by  making  the  successive  increment  to  the 
total  bulk  for  each  repetition  of  the  scale  equal  to 
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the  bulk  of  the  scale  itself.  Bates'  saccharometer 
is  a  very  ingenious  meohauical  adaptation  of  tlii.s 
re<iuircmeut,  but  it  has  hitherto  escape<l  the  notice 
of  inventors  that  all  the  conditions  of  tlie  problem 
of  the  construction  of  hydrometers  on  tliis  principle 
can  only  be  fully  satisfied  by  makiufj  the  specific 
gravities  of  the  sueces.sive  poises  bear  an  exactly 
defined  relation  to  the  initial  specific  gravity  of  the 
series  inilicated  by  the  instrument  to  which  they 
belong.  When  this  relation  is  ftilly  understood  and 
appreciated  it  will  be  perceived  that  we  need  not 
be  dependent  on  the  assurances  of  the  instrument 
maker  as  to  the  accuracy  of  oiu-  hydrometers,  or  on 
a  laborious  trial  with  a  series  of  test  liquids,  them- 
selves liable  to  iuacctinicies ;  but  by  the  simple 
examination  of  the  specific  gravities  of  the  poises, 
au  operation  easily  eflected.  by  thus  satisfying  oiu-- 
selves  that  they  bear  the  prescribail  relation  to  the 
initial  specific  gravity  indicated  by  the  instnimeut, 
and  by  noting  that  the  ratio  prescribed  by  the 
theory  between  the  weights  of  the  poises"  and 
instniment  itself  is  maintained,  we  can  at  any  time 
verify  the  accuracy  of  our  instruments.  But  to 
proceed  to  our  demonstration. 

The  most  convenient  definition  of  specific  gravity 
for  our  present  purpose  is  that — 

^b'JJ^  =  specific  gravity. 

Let  W  =:  weight  of  hydrometer ;  B  =  bulk  of  hydro- 
meter ;  G  =  initial  specific  gravity  of  the  instrument ; 
1/  =z  specific  gravity  of  any  poise ;  a  =  the  number 
of  degrees  of  gravity  indicated  in  the  length  of  the 
stem  ;  and  unity  ^  bulk  of  the  gradimted  stem  ;  then 
since  the  bulks  of  the  poises  must  be  multiples  of 
the  bulk  of  the  graduated  stem,  according  to  their 
position  in  the  series — 

71  =  bulk  of  Hth  poise, 
n  ^  =  weight  of    do. 

By  the  definition  of  specific  gravity  and  the  con- 
struction of  the  instrument — 

—  G  ;  and  j:^       ,  =  G  -^  c(. 


Wheuce  W 


B 
BO;  and 


G  + 


B  '  B  -  1 

BG 
B  -  1 

And  B  ((  =  G  -I-  a. 
Again,  generally,  with  iith  poise  attached — 
BG  +  ng       ^    . 
B  +  n 

Whence,  substituting  the  value  of  B  a,  obtained 
abo\e — 

;7  =  2  G  -f  IK  +  1)  a. 

To  apply  this  genenil  formula  to  our  purpose. 
.\lcohol  at  iiigh  temperatiu-es  touches  specific  graWty 
"780  ;  hence  the  range  of  a  spirit  hyib'ometer  should 
extend  from  specific  gravity  '780  to  I'OuO. 

This  total  inter\-al  can  be  conveniently  divided  into 
11  smaller  intervals,  each  correspomUng  to  'Oi'i 
iif  specific  grarity  ;  therefore  we  shall  reijnire  10 
poises  and  as  many  repetitions  of  the  scale,  exclusive 
of  the  first  employment  of  the  scale,  which  requires 


no  poise.     Therefore  G  =  •' 
1st  3  =  1  'oti  + 
2nd  7  =  1  -56  + 
3rdy  =  1-5G  + 
And  since  generally  ,i  ./  = 

Weight  of  1st  poise  =  1  '60  x 
2nd  poise  ^  1 "  62  x 


80  and  u  =  "020  ;  and 
04=1-60. 
06  =  1-62. 
u8  =  1-64,  &e. 
weight  of  ,ith  poise, 

1  =  ICO. 

2  =  3  -24:. 


Again,  particulai-ly — 
W 


jj=-780;and^ 


W 


1 


=  -800. 


•78)  B  =  -800  8  —  -800. 
B  =    40. 
W  =  31-2. 

We  have  now  all  the  data  required  for  the  con- 
struction  of  the  following  scheme  of  the  hvdro- 
meter :  — 


Bulk 

of 
Instru- 
ment, 
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of 
Poises. 
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of 
Poises. 

Specific 
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3rd  poise  =  164  x  3  =  4-9-2,  ke. 


It  wiU  be  found  by  trial  that  if  the  tot.il  weights  in 
the  preceding  scheme,  for  any  range,  be  divided  by 
the  total  bulk  for  the  same  range,  the  quotient  is  the 
specific  gravity  indicated  at  the  top  of  the  stem  ;  and 
if  uruty,  which  is  the  bulk  of  the  stem,  be  subtracted 
from  the  total  bulk,  and  the  operation  repeated,  the 
quotient  is  the  gravity  at  the  bottom  of  the  stem. 
The  values  given  in  the  scheme  are  indeed  onlv 
ratios  ;  but  in  the  calculation  of  the  details  of  the 
instrument  we  have  only  to  substitute  real  values  to 
obtain  all  that  is  necessai-y  for  the  constniction  of 
the  hydrometer. 

You  are  now  in  a  position  to  judge  the  merits  of 
the  system  I  have  propo.sed  in  the  place  of  the 
present  Revenue  system.  The  tables  give  identical 
results  at  all  temperatures ;  the  strengths  therein 
contained  are  associated  with  their  natural  allies, 
the  specific  grarities,  and  the  relations  between  the 
two  are  fixed  and  immutable,  having  been  conclu- 
sively determined  by  experiments  with  the  weighing 
bottle,  the  mo.st  exact  means  of  investigation  at 
our  disposal.  Since  the  strengths  correspond  to  the 
specific  gravities,  the  table-;  can  be  used  ilirectlv  in 
conjunction  with  any  instrument  or  means  of  ascer- 
taining specific  gravities.  The  indications  of  the 
instrument  I  propose  are  themselves  the  specific 
gra-snties,  which  is  the  value  employed  by  the  Excise 
official  in  ascertaining  the  conteutsof  casks  ;  thus  au 
urmecessary  and  troublesome  reference  to  a  specific 
gravity  table  is  avoided.  The  instrument  also  is 
constructed  on  scientific  principles,  and  is  capable  of 
easy  verification.  Finally,  the  necessary  refonu  is 
effected  with  the  least  "possible  alteration  of  the 
present  procedure  with  wliich  the  trader  is  familiar  ; 
the  established  standard,  the  proof  gidlon.  the 
accepted  notation  of  overproof  and  underjiroof,  the 
present  procedure  in  all  its  details,  are  alike  pre- 
sen-ed ;  the  only  perceptible  difference  being  that 
the  trader,  instead  of  speaking,  for  example,  of 
indications  11 -6.  3o-i.i,  \c.,  will  sav  indications  835, 
867,  .tc. 
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And  iu  lirlff,  t  ■  luiiipliU-  mul  cmphnsiRO  tlic 
coutrnst  lictweou  the  two  systems,  Sikcs  lirst  inauu- 
fiu'tiirrtl  his  instniinent,  nud  thou  inaile  it  Avith  iill 
its  iniporfoitioiis,  a  iiofr  iis  it  woro  upon  which  to 
hiiiifr  tlie  lost  of  his  svstom  ;  whoroas  I  havo  fiUowed 
the  luoio  scioutitio  method,  namely,  to  lirst  establish 
and  display  in  the  tables  tlie  ooriospondenoe  exi.sting 
between  the  strengths  and  spooitie  };ravities,  and  then 
to  provide  a  hydromolcr  which  will  I'm-nish  these 
speoitio  frravitios.  which  are  the  natural  key  to  the 
strenirths. 

I  should  not  conclude  this  paper  witlimit  a  refer- 
ence to  the  iiiHueuce  of  the  erroi-s  ami  defects  of 
Sikes'  system  upon  the  interests  of  the  Kevonue  and 
manufaoturoi-s.  From  what  I  have  already  stated,  it 
is  apparent  that  at  temperatures  above  51  au  over- 
estimate is  made  of  the  trader's  stock,  which  results 
in  a  gain  to  the  Revenue  ;  and  at  temperatures  below 
51'-  there  is  an  under  estimate,  which  necessarily 
occasions  a  loss  to  the  Revenue.  It  has  hitherto  been 
the  opinion  of  the  Revenue  authorities  that  these 
excesses  and  doticieucies  compensate  and  balance 
each  other,  and  that  on  the  whole  transactions  of  the 
year  the  Revenue  neither  gains  nor  loses.  I  do  not 
thiirk  that  this  opinion  is  justitied  by  the  facts  of  the 
case  :  and  I  shall  now  briefly  state  my  reasons  for 
holding  a  contraiy  view.  The  result  of  my  inquiries 
an<l  investigations  has  been  to  satisfy  me  that  the 
mean  tempei'ature  of  spirits  in  warehouse  closely 
eon-esponds  to  the  mean  shade  tempei-atiu-e  of  the 
locality  in  which  the  warehnuse  is  situated  Thi.s  is 
only  what  we  would  natundly  expect.  It  is  true  that 
the  temperatures  of  the  warehouse  iu  winter  do  not 
fall  so  low  as  the  external  temperatm-es,  neither,  on 
the  contrary,  do  they  rise  as  high  in  the  summer  ; 
they  are  more  equable,  less  liable  to  sudden  and 
violent  fluctuations,  but  the  resulting  mean  is  nearly 
the  same  iu  boih  cases.  Xow,  the  mean  shade 
temperature  at  (ireen\vich,  which  is  nearly  at  the 
extreme  south  of  the  kingdom,  is  4',)'  Fahr.  ;  hence, 
if  all  the  operations  of  the  Excise  in  charging  the 
duty  upon  si)irits  were  canied  on  at  Oreenwich,  the 
Revenue  would  incur  a  loss.  But  the  mean  shade 
temperature  of  the  year  at  Liverpool  and  Manchester 
is  about  47',  at  Glasgow  and  Edinburgh  about  4G', 
falling  nearly  to  45  at  Inverness.  Further,  the  con- 
sumption of  spirits,  it  is  well  known,  falls  oil'  enor- 
mously in  the  summer  mouths,  when  the  high 
temperatures  prevail,  upun  wliich  the  Revenue 
authorities  rely  for  restoring  the  equilibrium,  which 
must  materially  reduce  the  mean  temperatiu-e  of 
spirits  taken  out  of  Ijond  for  consumption  below  the 
annual  mean  shade  temperatiu'e  of  the  locality  where 
they  are  stored.  The  influence  exerted  by  this  cir- 
cnmstance  in  reducing  the  mean  temperatiu-e  of 
spirits  taken  out  of  bond  for  consumption  will  be 
better  appreciated  when  I  mention  that  the  mean 
sliade  tcmperatnre  of  Scotland,  where  the  greatest 
Indk  of  spirit  is  stored,  is  only  about  41 '5  Fahr. 
during  the  nine  cooler  months  of  the  year,  in  which 
probably  live-sixths  of  the  annual  consumption  is 
effected.  Again,  from  50  to  GO  million  proof  gallons, 
or  considerably  over  one  year's  consumption,  are 
stored  in  the  bonded  warehouses  of  the  United 
Kingdom,  from  which  fact  the  necessary  inference 
is,  that  spirits  havo  been,  for  the  most  part,  lying  in 
warehouse  at  least  12  months  before  being  taken  out 
for  consumi)tion,  during  which  time  they  will  have 
entirely  adapted  themselves  to  the  mean  temperature 
of  their  warehouse.  Now  approximately  two-thirds 
of  the  total  are  stored  in  Scotland,  there  being  only 
about  seven  million  gallons  in  the  warehouses  in 
England ;  consecpiently,  it  is  probable  that  the 
temperatures  of  a  considerable  proporiion  even  of 


the  spirits  njion  which  duty  is  paid  in  England, 
rather  approximate  to  tho.se  i^revailing  in  Scotland. 
Neither  must  we  overlook  the  influence  exerted  by 
the  evaporation  of  the  spirits  in  effecting  u  reduction 
of  their-  temperature. 

Taking  all  these  circumstances  into  consideration, 
I  think  it  probable  that  we  are  within  the  mark  in 
assuming  that  the  moan  temperature  of  all  the  spirits 
upon  which  duty  is  paiil  in  the  United  Kingdom  is 
4<i  I'ahr.  In  round  mnabors,  duty  is  annually  paid 
upon  some  4o,(iOll,000  gallons  of  ju'oof  si^irit,  wliich 
we  may  assiuue,  for  the  purpose  of  our  calculation, 
to  have  an  average  strength  of  25  overproof.  Forty 
million  proof  gallons  are  the  equivalent  of  32,000,000 
at  25  overproof.  Now,  the  bulks  are  proportional 
to  the  reciprocals  of  the  specilie  gravities.  The 
specitic  gi-avitv  of  spirit  25  overproof  at  51°  is'8907, 
and  at  40',  •8929-;  thercfore- 

1  1  .,  „^_  J  Reduced  bulk  of  one 

•8907  ■    •8929  '         '  L     gaUonat4G'. 

■9975  X  32,000,000  =  31,920,000  gallons, 

showing  an  apparent  deticiency,  owing  to  contrae- 
tiou,  of  80,000  gallons.  But  these  are  25  overjiroof  ; 
therefore — 

80,000  X  1-25  =  100,000  proof  gallons 

upon  which  the  duty,  lost  bj-  the  present  Revenue 
system,  is  50,000/. 

Of  course  this  is  onl,y  an  approximate  estimate  : 
possibly  the  loss  is  less,  j^robably  it  is  considerably 
more,  seeing  that  in  the  above  an  uniform  rate  of 
consumption  throughout  the  year  h.as  been  assumed, 
whereas  the  consumption  is  much  greater  iu  winter 
than  in  summer.  But  I  leave  you  to  judge  of  the 
validity  of  the  arguments  upon  which  the  estimate 
is  founded. 

It  must  not  be  supposed  that  this  loss  to  the 
Revenue  is  attended  b,v  au  equivalent  gain  to  the 
trader.  The  trader  disposes  of  his  stock  at  the 
estimate  and  under  the  i^ermit  of  the  Revenue 
official,  consequently  he  also  loses  to  the  extent  of 
the  under-estimation. 

I  must  not  omit  to  point  out  that,  even  if  we 
concede  the  con-ectness  of  the  selfish  contention  of 
the  Revenue  authorities,  that  there  is  an  ultimate 
equilibrium  of  excesses  and  deficiencies  in  the 
Revenue  accounts,  this  satisfactory  balance  would 
not  obtain  in  the  accounts  of  the  trader.  For  it  is 
evident  from  the  meteorological  data  I  have  cited, 
that  it  would  be  nearer  the  truth  to  aflirm  that  the 
boasted  equililn-ium  in  the  Revenue  accounts  would 
be  maiutaiued  not  bv  compensating  the  overcharge 
of  the  individual  trader  at  one  season  of  the  ,ve;ir  b.v 
a  corresjionding  undercharge  at  another,  but  rather 
that  the  loss'intlicted  upon  the  Revenue  as  well  as 
the  trader  at  one  extromit,v  of  the  kingdom,  would  be 
compensated  to  the  Revenue  but  not  to  the  same 
trader,  b,y  an  excessive  estimate  at  the  other 
extremit,v. 

DISCUSSION. 

The  Cii.viUM.w  regarded  the  subject  of  specific 
gi'a^-ity  tal)les  as  one  which  was  singularly  dolusiAo 
to  beginners  in  chemistry.  To  inexperienced 
chemists  it  seemed  a  very  simple  thing  to  take 
certain  fixed  quantities  of  substances,  make  solutions 
of  them,  and  take  the  specific  gravit.v  bottle,  and  so 
on.  He  could  only  rooommeud  such  x-easoners  to 
set  to  work  and  try  to  do  it,  and  the.v  would  then 
gain  some  idea  as  to  how  far  apart  this  apparent 
simplicit.y  and  the  actual  iierformance  of  the  opera- 
tion were.     The  extraordinary  divei-sities  of  existing 
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specific  gravity  tables  was  a  striking  cvidciico  of  the 
ilifHcnIty  of  the  subject  ;  for  instance,  it  was  a  fact 
that  men  like  Dalton  and  Davy,  anil  other  high 
nnthorities,  ilirtored  by  10  per  cent,  at  least  in  the 
estimation  of  the  sp.  gr.  of  auiraonin.  Englishmen 
might  congi-atulate  themselves  that  though  the  Sikes 
tables  were  not  perfection,  they  were  better  than 
any  foreign  tables  he  had  ever  seen  They  were  the 
results  of  careful  exi)eriment8.  and  had  great  prac- 
tical value.  It  was  not  surprising  to  find  them 
defective  in  certain  respects,  and  it  was  important 
tliat  the  Government  should  consider  the  question 
of  the  removal  of  those  imperfections.  He  was  glad 
to  find  that  no  attack  was  made  on  the  present 
system  of  calculating  by  proof.  Some  chemists 
regarded  that  system  with  avei^sion,  but  he  would 
recommend  them  to  try  actual  work  by  any  other. 
The  i)resent  system  Avas  a  practical  and  convenient 
one,  though  one  might  wish  that  it  was  not  so  hap- 
hazard, and  that  it  bore  some  relation  to  absolute 
spirit  by  bulk  or  volume. 

Mr.  .7.  Kkkse  was  deeply  interested  in  the  subject 
of  Ur.  Derham's  paper,  though  while  in  the  service 
of  the  Customs  he  had  of  course  been  obliged  to 
follow  the  usual  routine  with  the  Sikes  hydrometer. 
There  were  one  or  two  points  in  Dr.  Derham's  paper 
which  he  thought  shoiild  be  modified.  The  raethod 
employeil  in  the  Customs  for  ascertaining  the  quantity 
of  spirits  was  by  gauging.  There  were  vast  numbers 
of  casks,  which  could  not  be  measured  inside  :  one 
must  therefore  measure  them  outside,  and  by  certain 
estimations  arrive  at  the  quantity  contained  in  them. 
Bnt  seeing  that  it  had  become  the  practice,  for 
economy's  sake,  to  employ  men  at  the  lowest  pay 
possible,  and  without  much  experience  in  their 
work,  it  would  be  understood  that  this  gauging  was 
apt  to  be  rather  uncertain.  In  the  case  of  the  very 
strong  spirits  imported  from  Geraiany,  a  cask  nomi- 
nally held  ino  gallons,  and  an  eiTor  of  yV  inch  might 
make  a  difl'erence  of  foiu-  or  five  gallons.  This 
difference  was  generally  in  favour  of  the  merchant, 
and  cases  had  occniTed  in  which  spirits,  removed 
to  the  rectifier's  warehouse  diity-paid,  had  been  so 
gauged  as  to  enable  him  to  appropriate  four  or  five 
gallons  out  of  each  cask,  and  then  send  the  smaller 
quantity  for  methylation  and  get  back  the  duty 
which  had  been  paid.  Such  gauging  made  a  greater 
difference  than  would  be  made  by  a  hydrometer 
capable  of  accurately  showing  what  should  be 
charged.  In  practice,  however,  it  was  necessary  to 
liave  an  instrument  easy  to  use  and  not  easily 
damageable.  He  was  inclined  to  think  that  Sikes 
had  fixed  his  proof  point  at  51^  more  by  chance 
than  design.  But  although  legally  a  proof  spirit 
was  valued  at  the  temiierature  51,  it  would  be  found 
that  in  practice  the  estimation  was  almost  always 
taken  at  CO'  with  a  grayity  of  -9196  or  thereabouts 
in  the  estimated  tallies.  These  tables  to  which 
Dr.  Derham  had  referred  were  not  considered  part 
of  the  principle  of  Sikes'  hydrometer.  They  were 
vei-y  ineon-ect,  and  the  ratios  of  the  immersions  of 
the  stems  showed  tests  of  gj-avity  wliich  did  not 
follow  the  ratio,  while  the  error  was  intensified  by 
the  variations  of  the  weight  of  the  hydrometer.  It 
was  not  an  instrument  of  equal  immersion  at  all 
its  weights,  but  an  instrument  which  grew  larger  as 
it  got  heavier,  and  therefore  its  errors  went  in  one 
groove.  ]5ut  taking  the  whole  error  as  estimated  bv 
Dr.  Derham  at  TiO, 000/..  that  estimate  was  based  on 
the  assumption  that  all  the  spirits  were  25  over 
proof.  But  that  was  not  the  case.  Brandy  assuredly 
paid  duty  at  or  under  pi-oof,  rum  generally  at  3ii 
or  40  over  proof.  The  spirits  were  put  into  ware- 
house at  25  over  proof  in  Iieland,  and  in  Scotland 


at  11  liver  jirouf  ;  but  they  were  Uat  delivered 
immediately,  and  very  often  duty  was  paid  some- 
what below  jiroof.  Some  years  ago,  before  he  left 
the  serrice,  he  had  discovered  a  source  of  error  which 
this  question  of  the  hydrometer  did  not  touch,  viz., 
the  obscuration  of  the  strength  of  the  spirits  by 
soluble  matter  in  them.  All  brandies  and  rums  had 
more  or  less  saccharine  matter  in  them,  which 
increased  their  gravity,  and  he  had  found  that  there 
was  something  over  three  per  cent,  never  charged 
on  all  such  spirits,  which  amounted  to  about  180,000?. 
a  year.  He  had  drawn  the  attention  of  Mr.  Glad- 
stone to  the  matter,  and  he  allowed  an  alteration  to 
be  made  in  the  method  of  charging  the  duty,  which 
resulted  in  an  increase  of  revenue  to  the  amount  he 
had  mentioned.  He  drew  attention  to  this  fact  to 
show  that  there  were  other  points  in  the  question 
beyond  the  accm-acy  of  the  hydrometer  ;  and  he 
doubted  whether  with  all  the  acciu-aey  claimed  for  the 
projiosed  hyclrometer  a  saving  wotild  be  effected  to 
the  extent  supposed.  The  eiTore  which  occiuTcd  in 
gauging  the  casks  made  the  proof  quite  an  unknown 
quantity  which  might  be  over  or  under.  Dr.  Derham 
had  remarked  that  the  merchant  lost  as  well  as  the 
Government.  What  the  merchant  would  lose  would 
be  the  value  of  the  spirit,  and  that  would  depend  on 
its  quality.  In  the  case  of  German  spirit  67  over 
proof  the  value  was  not  much  more  than  1.^.  9d.  per 
gallon  :  bijt  with  certain  brandies  of  li,  15,  or  20 
years  old  the  value  ran  up  to  2-l>--.  without  duty.  On 
the  question  of  estimating  the  proof  the  duty  only 
was  the  question  which  concerned  the  merchant, 
who  did  not  sell  it  at  proof  but  at  whatever  strength 
it  might  be.  These  points  were  ilitiiculties  in  the 
way  of  applying  so  scientific  and  accurate  a  system 
as  that  jiroposed  to  so  crude  and  rough  a  mode  of 
assessing  duties.  Even  in  regard  to  the  Excise 
system  which  had  been  to  some  extent  adopted  in  the 
Customs  by  taking  the  content  by  weight,  they  got 
a  correct  denomination  as  to  the  number  of  gallons 
a  cask  contained  ;  but  they  did  not  get  a  correct 
denomination  when  they  came  afterwanls  to  put  that 
cask  on  ullage.  For  when  they  dipped  the  cask  to  see 
how  ranch  was  short  they  had  to  use  an  instrument, 
and  had  gauging  rules  which  varied  according  to  the 
figiu-e  of  the  cask  ;  and  even  in  such  short  deficiencies 
from  the  full  cask  as  two  or  three  inches,  he  had 
known  a  difference  between  the  amount  estimated 
and  the  actual  amount  reqiiired  to  fill  the  cask  np 
of  as  much  as  two  gallons.  That  was  a  soiu-ce  of 
eiTor  which  Dr.  Derham  had  not  regarded,  and 
which  would  operate  even  if  the  men  had  a  correct 
temperatiu-e  and  gravity. 

_  Mr.  H.  J.  Helm  said  the  meeting  was  indebted  to 
i)r.  Derham  for  a  very  able  paper  on  a  subject 
which  he  thoroughly  nnderstooil.  Those  who  luul 
had  experience  of  the  Sikes  hydrometer  were  quite 
aware  that  it  possessed  some,  if  not  all,  of  the  defects 
pointed  out.  While,  therefore,  he  was  describing 
Sikes'  instniment  and  his  own  Dr.  Derham  was  on 
perfectly  safe  ground,  and  nothing  could  be  stronger 
than  the  case  he  had  laid  before  the  meeting.  But, 
as  Mr.  Keene  had  pointed  out,  there  were  other 
points  to  be  considered  besides  the  mere  scientific 
acciu-acy  of  an  instrument,  and  one  of  those  points 
was  readiness  of  use.  No  one  could  compare  Sikes' 
instrument  with  that  proposed  by  Dr.  Derliam 
without  being  satisfied  that  Sikes"  hydrometer  was 
incomparably  supeiior  in  regard  to  simplicity  and 
ease  of  working.  And  when  one  considered  that  this 
instrument  had  to  be  used  by  thousands  of  officers 
— some  of  them  just  entering  the  sei-vicc— in  all 
parts  of  the  countiy,  and  frequently  in  the  middle 
of  the  night,  it  would  be  seen  that  this  question  of 
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I'ase  of  wovkiuf?  wiis  of  priiiiury  importauce.  Sikes' 
instrument  uujfM  lie  liable  to  erioiH  iu  cue  iliroctiou, 
liiit  those  who  looked  iit  Dr.  Derham's  instrunieut 
w.iiilil  see  that  it  was  liable  to  errors  in  other 
(lireetions.  Sikes'  instrunieut  was  clearly  and 
accurately  marked,  and  could  be  easily  read  ; 
Dr.  Derham's  instrument  was  uot  so  easily  read, 
and,  moreover,  the  user  had  oue  more  IJKure  to  read. 
Instead  of  readin-?  the  indication,  say  62-2,  he  had 
to  read  a  siiecitio  gravity,  say,  8-598,  which  was 
more  difficult.  Then,  too.  Dr.  Derham's  instru- 
ment had  considerably  more  wearing  surface,  and 
would  much  sooner  wear  light  and  re<iuire  re-adjust- 
ment. And,  from  the  way  in  which  the  weights 
were  attached,  there  was  more  liability  to  air 
luibbles— and  those  who  were  familiar  with  the  use 
of  bydrometei-s  knew  that  this  attachment  of  air 
bubbles  made  it  very  difliimlt  to  get  acem-ate  resvilts, 
especially  with  weak  spirits.  As  had  been  pointed 
out.  Dr.  Derham  had  gone  astray  iu  his  figures.  In 
the  first  place,  ho  had  taken  it  that  there  were 
32  million  gallons  at  25  over  proof  annually  taken 
out  of  boud,  and  that  three-fourths  were  stored  in 
Scotland.  15ut  as  had  been  stated,  they  did  uot 
store  si)irit3  at  that  strength  in  Scotland,  but  only 
in  Ireland,  the  u.sual  degree  iu  Scothiud  being 
1 1  over  proof.  Then,  too.  Dr.  Derham  had  based 
his  calculation  of  this  serious  loss  of  revenue 
entirely  on  the  assumption  that  the  mean  shade 
teuiperatiu-e  of  the  United  Kingdom  was  4G^,  and 
tliat  the  temperatui-e  of  warehouses  might  therefore 
be  taken  at  40^  also.  But  siseakiug  from  practical 
experience  he  could  say  that  that  was  uot  the  case. 

50  far  as  Revenue  officers  were  concerned,  they 
were  perfectly  satisfied  that  with  Sikes'  hyiU'ometer, 
standardised  "at  51°,  the  Revenue  did  not  lose,  and 
that  if  there  was  any  discrepancy  it  was  a  shade  the 
other  way.  Of  course,  wheu  spirits  were  assessed 
iu  warehouses,  they  had  to  take  the  temperature  as 
well  as  the  indication  ;  and  he  thought  Dr.  Derham 
would  admit  that  actual  figures  were  more  satisfactory 
data  than  assumptions  from  shade  temperatures 
wherever  taken.  So  far  as  Loudon  was  concerned, 
lie  might  say  that  the  average  temperature  at  which 
spirits  were  removed  from  warehouses  was  much 
nearer  55^  than  Hi  ,  and  in  such  cases  there  would 
be  (as  Dr.  Derham  had  admitted)  an  advantage  to 
the  Revenue.  But  whenever  they  were  removed  at 
under  51"^,  as  they  occasionally  were,  the  advantage 
went  to  the  trader,  or,  more  remotely,  to  the  con- 
sumer ;  for  if,  as  Dr.  Derham  had  said,  both  the 
fxovernment  and  the  trader  lost,  somebody  must 
gain,  and  that  was  the  consumer.  He  thought, 
tliereforo,  the  members  should  take  this  estimated 
loss  of  revenue  with  a  grain  of  salt.  The  Revenue 
authorities  were  satisfied  that  although  the  instru- 
ment which  they  used  and  highly  prized  was  not 
scientifically  accurate,  it  did  not  involve  the  nation 
iu  this  serious  loss.  As  Mr.  Keene  had  said,  there 
were  other  sources  of  error  iu  the  gauging  of  im- 
ported spirits  far  more  serious  than  this  slight 
divergence  of  Sikes'  hydrometer.  He  woiild  con- 
clude by  thanking  Dr.  Derham  for  bringing  so 
interesting  u  subject  before  the  Society  iu  so  able 

51  niauuer. 

Dr.  T.  Stevfxsox  did  uot  know  whether  he  ought 
to  speak  on  the  subject  before  the  meeting,  for 
though  he  had  given  much  attention  to  the  deter- 
)iiiuation  of  spirits  l)y  means  of  gravity,  he  had  paid 
no  particular  attention  to  Sikes'  hydrometer,  and 
in  the  work  which  he  had  published,  containing  au 
elaborate  table  of  gj-uvities,  he  had  made  no  reference 
to  the  determination  of  spirits  by  the  means  pointed 
out   by   Dr.    Derham.     It  seemed  to  him   that  Dr. 


Derliam  had  made  some  very  pointed  remarlcs  upon 
the  imperfections  of  the  pi'esent  instniment  and  the 
present  way  of  determining  the  strength  of  spirits  ; 
but  the  subject  was  involved  in  so  much  dilliculty 
that  he  had  very  grave  doubts  whether  Dr.  Derham's 
system  would  result  iu  any  immense  saving  to  the 
Revenue.  Under  the  present  system,  as  Mr.  Helm 
had  said,  if  the  Cioverumont  suft'ered  and  the  vendor 
sutl'erod  also,  someone  must  benefit ;  aud  if  this 
saving  were  effected,  the  consumer  would  have  to 
pay  a  little  more  duty  on  spirits.  The  difficulty  of 
determining  the  proof  of  spirits  was  always  gri^at. 
The  authorities  were  now  permitted  to  make  the 
determination  either  by  gauging  or  by  measuring  or 
by  weight  ;  and  he  must  admit  that  the  Excise  system 
of  weighing  th(!  spirit  was  much  the  more  satisfactory. 
Even  scientific  men  had  some  trouble  in  apin-eciating 
the  immense  dilliculty  of  determining  the  volume  of 
a  licpiid.  The  late  Prof.  Jevons  had  pointed  out 
the  difficulty  of  estimating  the  volume  of  any  sub- 
stance within  l~5,00(;th  of  its  bulk;  whereas  by 
weighing  one  could  determine  that  very  easily.  So 
great  was  this  difficulty  that,  although  iu  182C  the 
Govei-nmeut  defined  the  standard  gallon  to  be  so 
many  cubic  inches,  this  had  to  be  abandoned,  because 
it  was  found  that  the  best  experimenters  could  not 
agree  withui  'Uo  inch  of  that  amount.  Therefore 
the  present  system  of  the  volume  of  10  lbs.  weight  of 
water  at62^r.,  aud  30  inches  barometer  was  adopted. 
Any  estimate  of  what  was  a  proof  gallon  must  he  a 
matter  of  inference  at  any  particular  temijerature.  A 
gallon  of  water  weighed  10  lbs.  at  62-',  but  the  same 
quantity  at  another  temperature  would  be  different ; 
and  Dr.  Derham's  figures  differed  very  appreciably 
from  those  of  other  well-known  authorities.  Taking 
Dr.  Derham's  figures,  it  appeared  to  him  that,  con- 
sidering the  kiud  of  men  l)y  whom  the  spirit  diity 
was  assessed,  an  estimated  loss  of  50,000/.  only  ujjon 
so  immense  an  amount  of  alcohol  showed  a  very 
satisfactory  state  of  things.  It  amoimted  to  this, 
that  whereas  with  the  most  accurate  means  at  com- 
maud  oue  could  not  arrive  within  l-5,000th  in  deter- 
mining the  bulk  of  a  body,  the  Revenue  authorities 
charged  within  1 -400th  ;  that  was  to  say,  that  for 
every  400  gallons  of  proof  spirit  they  made  a  loss  of 
aboTit  oue  gallon.  Th:it  seemed  to  him  to  lie  a 
satisfactory  result,  and  therefore — while  giving  the 
utmost  credit  to  Dr.  Derham  for  his  elaborate  study 
of  the  hydrometer,  aud  while  admitting  that  Sikes' 
iustrumeut  was  imperfect— he  thought  that  the 
Government  should  hesitate  and  wait  for  clear 
c's'ideuce  from  the  Revenue  authorities  before  depart- 
ing from  their  well-known  system  aud  iutroducing 
another,  in  order  to  effect  this  somewhat  hypothetical 
saving  of  50,000(.  a  year. 

Professor  Dkw,\k  said  that  if  he  had  rightly  under- 
stood Dr.  Derham,  his  piu'pose  was  to  point  out  that 
it  was  desirable  to  xise  an  accurate  and  seientifie 
method,  and  the  (luestion  of  gain  or  loss  was  ipiite  a 
secondiu-y  one  so  far  as  he  was  concerned.  He  was 
advocating  a  strictly  scientific  method,  and  it  would 
be  for  him  to  prove  whether  or  not  that  method  was 
more  complicated  than  it  apjiearcd  at  first  sight,  aud 
whether  his  hydrometer  was  more  aceiu'ate,  and,  at 
the  same  time,  as  easily  managed  and  as  permanent 
as  the  ordinary  Sikes  instrument.  This  estimated 
saving  of  50,OiJU?.  was  a  matter  which  should  interest 
the  Society  indirectly  ;  for  although  it  might  be 
argued  that  the  money  must  be  a  gain  to  certain 
persons,  ho  would  like  to  see  it  applied  to  assisting 
the  poor  chemists  of  this  country  to  obtain  a  supply 
of  decent  alcohol.  That  would  be  an  exceedingly 
valuable  contribution  to  science  from  Her  Majesty's 
(lovernment,  and  if  Dr.   ])erham  had  done  no  more 
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than  prove  that  there  was  the  possibility  of  a  pins  or  ' 
minus  of  this  value  he  ■would  hnvo  done  pood 
service.  It  was  ouly  those  who  knew  liow  grievou.sly 
scientitic  work  was  hampered  for  want  of  piu'e 
alcohol  who  could  appreciate  that  want.  It  was 
impossible  for  the  Euplish  8<'iontist  to  compete  with 
the  (iermau  even  in  the  production,  for  example,  of 
such  simple  bodies  as  the  diazo-compounds,  because 
their  production  involved  a  largo  employment  of 
pure  ether.  The  result  was  that  English  chemists 
were  sadly  liampered  in  the  prosecution  of  research, 
and  he  could  a.ssure  tliose  gentlemen  who  had  spoken 
so  ably  on  behalf  i)f  the  Revenue  service  that  a 
generous  snpply  of  that  fluid  by  Her  Majesty's 
tiovernment  was  what  was  chiefly  required  to  meet 
the  ilifiSculty.  With  regard  to  some  of  the  points 
raised  in  the  discussion,  he  would  remind  the 
meeting  that  the  whole  question  of  the  specific 
gravity  of  alcohol  and  its  percentage  composition 
had  been  laboriously  and  ingeuiously  worked  oiit  by 
one  of  the  ablest  chemists  of  the  time — Prof.  Mcn- 
delejeff.  He  had  recently  received  a  large  volume 
in  Russian,  in  wliich  were  a  great  niimber  of  tables 
and  cvirves  dealing  with  alcohols.  An  abstract  of 
this  pajJer  had  appeared  in  the  Chemical  Society's 
Journal  for  November.  In  that  paper  Mendelejeff 
had  given  definitely  the  relations  between  percentage 
composition  and  specific  gravity,  and  had  pointed 
out  a  remarkable  general  law  respecting  the  specific 
gravity  of  idcohol  and  solutions  of  salts.  The  specific 
gravity  being  always  expressed  in  Mendelejeft's 
paper  in  terms  of  the  percentage  composition,  it  was 
easy  to  deduce  the  variation  of  the  specific  gravity  iu 
terms  of  the  percentage  composition.  The  relation 
of  the  specific  gravity  to  the  percentage  composition 
in  solutions  of  salts  as  well  as  alcohol  and  water  was 
shown  to  be  a  simple  linear  function.  Mendelejeft" 
deduced  from  his  examination  of  alcohol  this  remark- 
able fact :  that  the  variation  of  specific  gravity  to 
percentage  composition  must  be  expressed  by  a 
linear  function,  and  when  he  compared  the  densities 
of  alcohol  and  water  he  had  found  that  instead  of 
one  continuous  line  there  were  three  broken  ones. 
He  inferred  that  this  was  the  nmge  of  a  definite 
hydrate  partly  dissociated  in  excess  of  water.  If  he 
I  Prof.  Dewivr)  remembered  rightly,  the  relation  of 
the  amoiuit  of  combined  water  iu  these  three  hydrates 
was  as  1  :  2-  :  li-.  But  what  was  most  remarkable 
was  that  Mendelejell'  had  actually  succeeded  in 
separating  these  definite  hydrates  wliich  he  had 
inferred  from  this  law  by  cooling  the  alcohol  lirst 
to  —  2'P  and  then  to  —  80^.  In  a  similar  sense 
chemists  were  indebted  to  Dr.  Derham  for  so  ably 
disctisising  the  importance  of  that  simple  instrument, 
the  hydrometer,  though  he  fully  agreed  with  the 
Chairman  that  it  was  a  matter  winch  would  be 
properly  appreciated  only  l)y  those  who  were  con- 
tinually using  and  thoroughly  understood  it.  In 
reference  to  Mr  Keene's  interesting  remarks  about 
the  obscuration  of  alcohol  in  spirits,  he  might 
mention  that  some  time  ago  a  large  sum  of  money 
had  been  ottered  to  the  French  Academy  to  be  given 
!i8  a  prize  for  the  accurate  determination  of  the  alcohol 
in  French  wines  and  spirits.  The  whole  matter  was 
discussed  and  reported  on  by  Berthelot  and  others, 
;md  was  considered  of  such  importance  that  the 
decision  was  reserved  till  1892,  in  the  hope  that  by 
that  time  someone  would  discover  a  method  of 
eliminating  the  compounds  otlier  than  pure  alcohol 
which  exist  iu  fermented  fluids. 

Mr.  IIki.m  further  desired  to  ask  Dr.  Derham 
whether  the  principle  of  his  instrument  was  not 
exactly  that  of  Bates'  saccharometer,  or  whether 
he  claimed  that  the  principle  itself  wiis  new.    Only 


that  day  he  had  had  in  his  hand  a  hydrometer  made 

fifty  years  ago,  which  was  exactly  similar  iu  principle 
to  Bates'  instrument  in  the  attachment  of  the  weight, 
and  the  range  went  from  800  to  1,000.  He  presumed 
that  it  was  on  the  same  principle  that  Dr.  Derham's 
instrument  was  based. 

Dr.  DERiLiSi,  in  reply,  said  :  I  will  begin  by  reply- 
ing to  a  few  of  the  objections  which  have  been  most 
recently  made.  First,  in  regard  to  the  question  just 
asked,  as  to  whether  my  instrument  is  identical  with 
Bates'  saccharometer — it  is  not  identical  with  tliat 
instrument.  In  the  course  of  my  paper  I  remarked 
that  Bates'  instrument  was  an  ingenious  mechiinical 
adaptation  of  the  requirement  that  the  successive 
increment  to  the  total  bulk  for  each  repetition  of  tlie 
scale  should  be  the  bulk  of  the  scale  itself.  But  if 
you  examine  Bates'  instrument  you  find  large  poises 
whose  bulks  bear  no  established  relation  whatever 
to  the  bulk  of  the  scale  ;  the  utmost  that  can  be 
alleged  is  that  the  successive  diflerence  of  their 
bulks  may  be  the  bulk  of  the  scale.  And  further, 
there  is  no  relation  between  the  specific  gravities  of 
his  poises  and  the  specific  gravities  indicated  by  the 
instrument. 

A  Member  :  But  there  is ! 

Dr.  Derham :  There  is  not !  And  further,  the 
specific  gra%-ities  of  his  poises  vary  with  the  accidental 
dimensions  of  the  instrument.  The  only  means  that 
he  has  of  determining  the  bulks  of  his  poises,  judging 
from  the  specification  of  his  patent,  is  a  simply 
mechanical  one.  In  fact  the  scientist  has  nothing 
to  do  with  the  results,  and  has  to  take  the  word  of 
the  instrument  maker  as  to  the  correctness  of  the 
instnunent.  With  respect  to  the  question  as  to 
whether  I  have  made  allowauce  for  the  expansion  of 
my  instrument  by  temperatiue,  I  would  say  that 
the  error  of  the  present  system  is  chiefly  in  the  tables 
of  strengths,  and  our  first  object  should  be  to  get 
correct  tables,  where  the  relation  between  the  specific 
gravities  and  the  strengths  is  properly  shown. 
Where  this  has  been  done  and  all  erroi's  due  to 
expansion  eliminated,  it  would  be  foolish  to  so 
calculate  tables  of  strength  as  to  I'e-introduce  that 
error.  But  if  absolute. scientific  accxu-acy  is  wanted, 
allowing  for  the  cubic  expansion  of  the  instrument, 
a  small  table  can  be  provided,  showing  what  allowance 
is  to  be  made  for  the  varying  bulk  of  the  instrument 
at  each  degree  of  temperature.  This  fault  is  inherent 
in  all  instiTunents,  but  it  should  not  afl'ect  the 
indications  of  the  tables,  .\nother  point  raised  was 
as  to  the  dimensions  of  my  instrument  and  its 
awkwardness.  Mr.  Goschen  jujd  his  advisers  said 
it  was  too  delicate  an  instrument.  These  criticisms 
are  inconsistent.  It  certainly  is  a  little  liirger 
than  Sikes'  hydrometer.  The  mechanic  to  whom  I 
entrusted  the  work  made  the  instrument  just  one- 
eighth  of  an  inch  larger  than  the  Revenue  instru- 
ment. The  stem,  too,  is  of  a  tliflerent  shape,  being 
round,  whereas  the  Revenue  instrument  is  flat.  I 
adopted  that  form  because  I  can  determine  the  bulk 
of  the  stem  much  more  easily  when  round  than  when 
flat  ;  but  if  there  is  any  preference  for  the  flat  form, 
anyone  can  have  it.  The  cage  for  the  reception  of 
the  poises  is  a  matter  of  detail.  Mine  is  safer  than 
Sikes',  and  there  is  not  so  much  probability  of  the 
collection  of  air  bubbles,  as  yoir  can  see  all  roxmd 
mine  and  drive  them  oft'  if  they  are  there.  But  if 
anyone  olijects  to  the  i>resent  shape,  it  cim  be  made 
iu  every  respect  the  .same  as  Sikes' — except  that  my 
instniment  must  have  larger  ])oises  if  it  is  to 
be  correct.  It  seems  to  me  that  if  accuracy  is 
desired  a  little  inferiority  in  respect  of  shape  should 
be  overlooked  if  it  existed,  but  there  is  no  inferiority 
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whatever.  A  Rood  ilonl  hiis  bpensnid  nlioutfruugiug, 
auJ  the  liability  of  Keveuue  oflieors  to  niuke  an 
error  of  two  or  tlu'ce  gallons  either  in  favour  of  the 
llevouiie  or  against  it.  Hut  the  error  wliic^h  I  have 
pointed  out  is  an  additional  one  hitherto  iin- 
Buspectcd,  and  coming  at  the  eml  of  all  these 
others.  It  has  nothing  to  do  with  tlie  gauging. 
What  I  ol)ject  to  is  the  erroneous  estimate  of  the 
Ktreugth  of  the  eontents  of  the  casks.  Why  persist 
iu  maintaining  error  where  it  is  so  easy  to  have  the 
truth  ?  Another  objection  was  made  with  regard 
to  the  standard  of  proof.  I  remarked  that  the  only 
temperature  taken  is  oP.  Sikes'  instrument  has 
a  specilic  gravity  10 '007  at  the  water  point  accord- 
ing to  the  lievenue  table,  and  when  we  ascertain  the 
gravity  of  proof,  a  little  weight,  one-thirteenth  of  the 
total  weight,  is  put  ou  top,  and  that,  in  conjunction 
with  the  sixty  weiglit  with  ninety-two  one-humlredths 
of  the  stem  imiiiersed,  marks  the  proof  gravitv  iu 
distilled  water  at  51"  Fahr.  That  establishes  all  I 
have  said  with  regard  to  the  gravity  of  proof  si>irit, 
and  shows  that  the  specitic  gi'avity  of  proof  spirit 
has  always  been  twelve-thii-teeuths  of  10 '007. 
Mr.  Keene  said  something  with  regard  to  obscura- 
tions, and  to  a  loss  so  incurred  at  one  time.  Of 
coiu-se  that  improvement  has  l)een  eftected,  and  it 
seems  to  me  to  form  a  precedent  for  the  present 
case.  I  am  proposing  to  efl'ect  an  economy  of 
50,000/.  a  year.  Tlie  one  case  is  a  precedent  for 
the  other,  and  I  hope  the  authorities  will  follow  the 
good  examjjle  set  so  long  ago.  I  did  not  say  that 
the  merchant  lost  tliis  50,000?.  His  loss  varies  from 
a  few  sliillings  to  '25s.  a  gallon,  Init  it  must  in  any 
case  be  considerable,  and  probably  is  not  inferior 
to  that  accruing  to  the  Kevenue.  I  am  told  that 
the  mean  temperatiue  does  not  coiTespond  to  my 
"  assumption. "  But  it  is  not  an  assumption.  I  have 
veritied  it,  and  have  the  data  in  my  possession. 
The  average  temiserature  in  the  Midlands  is  only 
•1-7^ ;  that  of  Scotch  warehouses  is  45^.  I  have  no 
absolute  facts  to  produce  with  regard  to  London, 
but  from  what  I  have  ascertained  I  am  satisfied  that 
the  mean  temperatm-e  of  the  locality  is  the  mean 
temperature  of  the  warehouse.  We  must  remember 
that  this  loss  of  50.000/.  is  only  a  iliflereuce.  It 
does  not  represent  the  whole  of  the  iujuiy  iutlicted 
ou  the  trade.  One  section  of  the  trade  has  lost 
much  more  than  50,000/. — 80,000/.  perhaps  ;  another 
section,  at  the  expense  of  yet  a  third,  has  been 
compensated  to  the  extent  of  perhaps  40,000/.  or 
50,000/.  Jly  estimate  represents  the  difVereuce, 
but  the  real  loss  is  the  sum  of  the  losses  inflicted 
on  different  sections,  namely  100.000/.  I  have  the 
notes  of  n  calcuhition  based  on  the  assumption  that 
the  mean  temperature  of  the  kingdom  is  the  mean 
temperature  of  the  spirits.  On  that  basis  I  foimd 
that  tlie  loss  to  the  Revenue  on  one  side  was 
82,".00/.,  and  the  gain  on  the  other  side  18,000/.  ; 
so  that  the  difference,  representing  the  net  loss  to 
the  Kevenue.  was  G4,.500/.,  but  the  totixl  loss  to  the 
trade  would  l)e  100,500/.  It  has  been  objected  to 
my  calculation  that  it  was  liased  on  a  strength  of 
■15  over  proof.  I  took  that  ligme  for  convenience- 
some  spirits  being  above,  some  below.  It  would 
have  been  teilious  to  have  gone  into  all  these  details. 
If  I  had  taken  11  instead  of  25  I  .should  have  had 
a  much  larger  number  of  bulk  gallons  to  deal  with. 
If  I  had  taken  proof  I  should  have  had  40  millions 
instead  of  32  millions  bulk  gallons,  so  that  the 
ultimate  result  would  be  nearly  the  same  in  every 
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NOTES  ON  THE  JIANUFACTUKE  OF 
CHLORINE,  WITH  SPECL^L  EEFEKENCE 
TO  THE  USE  OF  MAGNESLV  IN  THAT 
PROCESS,  AND  ITS  ECONOMY. 

nV   r.   T.    KIXG7.ETT,  K.I.C.,  r.c.s. 

In  course  of  the  discussion  which  followed  the 
communication  to  tliis  Section  by  Professor  .lames 
Dewar,  the  President  of  the  Society,  of  his  di.scom'so 
on  the  Weldou-Pechiuey  process  for  the  manufacture 
of  chlorine  from  chloride  of  niagnesivim,  I  pointed  out 
that  the  chemical  reactions  involved  in  the  process 
did  not  appeal'  to  have  been  satisfactorily  determined. 
The  osychloride  of  magnesium  as  finally  treated  in 
that  process  contains  more  than  20  per  cent,  of 
water,  and  therefore  it  is  possible  that  the  chlorine 
which  is  obtained  results  not  merely  from  the  action 
of  oxygen  on  the  dry  chloride  or  oxychloride,  but  also 
in  part,  and  perhaps  chiefly,  from  the  oxidation  of 
the  vaijour  of  hydrochloric  acid  which  is  necessiuily 
generated  in  the  earlier  stages  of  the  decomposition. 
I  thought  this  matter  worthy  of  remark,  because  if  the 
chlorine  results  in  any  considerable  proportion  from 
the  direct  action  of  air  upon  the  vapour  of  hydrochloric 
acid,  then  Leblanc  soda-makci'S  woidd,  as  I  pointed 
out,  surely  have  an  easy  method  of  utilising  their  spare 
hydrochloric  acid  by  means  of  a  permanent  quantity 
of  magnesia  to  be  alternately  converted  into  chloride 
by  hydrochloric  acid,  and  decomposition  of  the 
product  by  air  at  a  high  tempcratiu'e,  indefinitely  ; 
or  by  the  employment  of  a  merely  nominal  amount 
of  magnesia  to  effect  the  inter-action  of  air  and 
hytli-ochlorie  acid  vapour  which  might  be  passed  in 
admixture  iu  contact  therewith.  These  modifications 
of  the  Weldon-Pechiney  process  would  obviate  the 
employment  of  chloride  of  magnesium  as  a  sub- 
stantial featiue  iu  the  process  —  a  matter  which 
appears  to  be  of  much  x'ecuuiary  importauce,  parti- 
cularly to  English  mamifactiu'ers. 

In  his  rei^ly,  Professor  Dewar  made  no  comment 
ou  the  fpiestions  I  had  raised,  and  I  therefore 
determined  to  test  the  matter  for  myself  in  my  own 
laboratory.  I  have  not  beeu  able  to  devote  enough 
time,  so  far,  to  work  out  the  subject  to  my  perfect 
satisfaction,  btit  the  record  of  some  of  the  experi- 
ments I  have  made  will  not  be  witliout  interest  and 
value  to  the  ijiembers  of  this  Society. 

ExrERIMKST  No.  1. 

The  fii-st  experiment  was  conducted  with  the  view 
of  ascertaining  if  chlorine  is  produced  by  passing 
tb-y  air  mixed  with  HCl  gas  over  piu'e  ihy  magnesia. 
For  this  jHuiDose  a  combustion  tube  was  filled  with 
a  small  <piantity  of  MgO  admixed  with  much  asbestos, 
and  connected  with  a  flask  in  which  hyilrochloric 
acid  gas  was  generated  from  a  mixtiu'e  of  sulphuric 
acid  and  common  salt,  and  through  which  a  current 
of  ail-  was  slowly  passed,  so  that  the  mixtiu-e  of  air 
and  hydrochloric  acid  gas,  after  being  dried  by 
passage  through  pure  H^SO,.  was  transmitted  over 
the  contents  of  the  combustion  tube,  which  was 
maintained  at  a  bright  red  heat  for  one  hour.  The 
gases  wliich  jiassed  out  from  the  tube  were  con- 
ducted through  two  Woulll's  bottles,  containing 
ilistilled  water,   which  wua  subseciueutly  examined 
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for  free  chlorine  nnd  fonnd  to  contain  n  total  quantity 
of  O'SUtJi  grm. 

It  should  be  mentioned  that  the  gas  had  tlie 
chanicteristic  odour  of  chlorine,  aud  the  <iuautity 
■wliich  was  asccrtaiued  to  be  finally  pieseut  in  tlie 
water  did  not  by  auy  means  represent  the  total 
(luautity  produced  in  the  experiment,  as,  by  the 
passaf^e  of  air,  the  chloriuo  was  for  the  most  part 
blown  out  of  the  solution,  indeed,  to  such  an  extent 
that  the  gas  above  the  water  in  both  wash-bottles  was 
ilistinctly  green  in  coloiu-. 

The  contents  of  the  combustion  tidie,  after  the 
experiment,  were  rinsed  out  with  distilled  water, 
ttltercd,  washed,  aud  the  solution  acidified  with  uitric 
acid,  after  wliich  the  chlorine  present  therein  was 
vohunetrically  determiued.  The  chloiine  which  was 
found  present,  was  eiiuivalent  to  2 ' oS-t  grms.  of  MgC'l... 
From  the  presence  of  combined  chloriuo  in  the 
contents  of  the  combustion  tube,  it  would  appear  to 
be  possible  that  not  only  the  followiug  change 
had  taken  place — 

2  HCl  +  0  =  HjO  +  CI., 

but  that  the  chlorine  in  pai-t,  at  least,  resulted  from 
the  following  reactions  : — 

ilgO  +  2  HCl  =  MgCl;  +  H.;0,  and 
MgCl-  +  O  =  MgO  -t-  CI;. 

To  elucidate  this  matter  further,  the  nest  espcri- 
meut  was  made. 

Exi'KlilME.NT   No.  2. 

A  mixture  of   dry  HCl  gas  and   aii-  was   passed 
through  a  combustion  tube  containing  asbestos  only, 
which  was   kept   at   a   bright   red  heat,    as  before, 
for   Ij    hours,    the    gaseous    product  being  passed 
through  a  mixtiu'O  of  100  ce.   of  a  10  per  cent.  KI  j 
Bolutiou   with   1'"'  cc.    of   1 : 5  H;SO,.       loiline  was 
immeiliately   liberated,    indicating  the   presence   of  I 
chlorine,   and  at  the  conclusion  of  the   experiment 
the  amount  of  chlorine  which  had  been  formed  was 
found  to  be  0'536  gnu.  ;  it  is  therefore  evident  that  ; 
at  this  temperatiu'e,  air   decomposes  HCl  gas  aud 
furnishes   chlorine   in    consequence,    but    that    the 
tpiantity  so  obtained  is  much  less  than  that  which 
results  when  magnesia  is  employed  as  a    catalytic 
agent. 

The  next  experiment  was  made  to  ascertain  if 
cldoriue  is  obtained  by  the  direct  decomposition  of 
auhydi'ous  MgCl;  by  oxygen. 

ExrERlMENT  No.  3. 

About  13  grms.  of  pure  MgO  was  ignited  in  a 
platinum  cnicible  and  afterwards  admixed  with  about 
an  e<iual  qiiantity  of  previously  ignited  asbestos. 
The  mixtxu-e  was  then  placed  in  a  combustion  tube, 
which  was  heated  for  some  time  to  remove  all  traces 
of  moisture.  ^Vfterwards,  a  ciu'rent  of  HCl  gas, 
which  was  ilried  by  passing  it  through  two  successive 
bottles  of  H;SOj,  was  passed  (iver  the  mixture  at  a 
dull  red  heatl  in  the  combustion  tube  for  one  hoiu', 
with  the  view  of  producing  the  chloride  of  magnesium. 
The  current  of  HCl  gas  was  then  tiu'ued  off,  the  tube 
was  allowed  to  cool  down  to  some  extent,  aud  a  ciuTeut 
of  dry  air  was  passed  for  a  few  moments  through  the 
tube  in  order  to  remove  all  traces  of  HCl  gas  or 
moistui'e  ;  then  the  temperature  was  quickly  raised 
to  bright  redness,  and  the  cm-rent  of  air  maintained 
during  five  hours,  the  gases  being  received  in  a 
Bucccssivo  series  of  tubes  containing  an  acidified 
solution  of  potassium  iodide. 

The  iodine  libeiiitcd  in  the  first  receiver  was 
c<iuivaleut  to  U'yi)-t(J  grm.  chlorine,  in  the  second 
receiver  to  2-130  gi-ms.,  and  in  the  third  receiver  to 


0-4900  grm.,  the  total  amount  of  chlorine  thus 
produced  being  3-02l"J  gi-ms.  After  five  houre  no 
further  chlorine  w-as  liberated. 

The  residue  in  the  combustion  tube  was  rinse<l 
with  ilistilled  water  into  a  beaker,  in  which  it  was 
thoroughly  extracted,  the  successive  (piantities  of 
supernatant  liquid  being  filtered,  and  the  washings 
and  filtrate  together  examined  for  chlorine  volunie- 
trically.  The  amount  foimd  present  was  equal  to 
1  ■■1725  grms.  MgCl;. 

The  experiments  of  which  I  have  now  given  an 
account  prove,  therefore,  that  chlorine  is  obtained 
when  a  mixture  of  hydrochloric  acid  gas  and  air 
is  exposed  to  a  sufticiently  high  temperatiue,  also 
that  chlorine  is  formed  by  roasting  pure  dry  chloride 
of  magnesium  in  a  current  of  air  at  a  sufficiently 
liigh  temperatiu-e,  and  that  both  these  chemical 
changes  are  involved  in  passing  a  mixtiu-e  of  hydro- 
chloric acid  gas  with  air  o\er  magnesium  chloride  or 
magnesia  at  a  siutable  temperature. 

The  chemical  reactions,  therefore,  that  are  con- 
cerned in  the  Weldon-Pechiney  process,  must  bo 
expressed  as  follows : — 

1.  H;0  +  MgCl.  =  MgO  +  2  HOI,  and 
2HCl-fO  =  H3()  +Ch. 

2.  MgCl.  +  O  =  MgO  -f  CI,, 

whilst  the  decomposition  of  the  HCl  vapoiu-l>y  means 
of  air  is,  as  I  have  shown,  ijromoted  by  the  presence 
of  free  magnesia. 

So  far  then  as  the  decomposition  of  hydi-ochloric 
acid  vapour  by  air  is  concerned  in  the  Weldon- 
I'echiney  process,  I  think  there  can  be  no  doubt  that  it 
resembles  the  so-called  "Deacon  "  process  of  manu- 
factm-ing  chlorine,  in  which  tlie  decomposition  is 
promoted  by  the  presence  of  a  thiid  substance  which 
also  exijeiiences  chemical  change. 

As  bearing  upon  the  idea  with  which  I  stiirted, 
namely,  the  jjossibility  of  using  a  constant  and 
limited  (piautity  of  magnesia  with  a  view  of  manu- 
facturing chlorine  from  successive  (juantities  of 
hytlrocldoric  acid,  the  following  fvu-ther  experiment 
was  made  : — 

EXPEIUMENT  No.  4. 

Fifty  cc.  of  fuming  commercial  HCl  containing 
18  •  080  grms.  of  real  IICl  (as  ascertained  by  volu- 
metric estimation)  was  placed  in  a  fiask  which  wiis 
80  fitted  that  a  ciuTent  of  air  could  be  aspirated 
throiigh  the  contents  of  the  flask,  wliich  was  kept 
at  70"  C.  The  flask  was  fiu-ther  connected  with  a 
tube  containing  ])umice-stoue  which  had  been  im- 
pregnated with  MgO  Ijy  previously  soaking  the 
pumice-stone  in  a  concentrated  solution  of  MgCl-, 
and  then  igniting  it.  The  tube  was  kept  at  a  bright 
red  heat,  as  in  the  other  experiments,  and  the  gases 
passing  out  from  the  tube  were  conducted  thiough 
a  second  tube  (not  heated,  of  coiu-se)  containing 
lime,  and  subsequently  through  two  wash-bottles 
containing  acidified  potassic  iodide  solution.  Under 
these  circumstances,  the  cmTcut  of  air  and  HCl 
vapoiu-  was  maintained  dui-iug  six  hours,  and  at  the 
conclusion  of  the  experiment,  the  chlorine  absorbed 
l)y  the  lime,  and  the  amount  of  iodine  set  free  in  the 
final  wash-bottles,  were  respectively  determined,  as 
also  the  residual  amount  of  HCl  in  the  byilrochloi-ic 
acid  employed : 

Gnus, 

HCl  at  the  commencement  of  eiperimcnt TS-D^il 

Bcsidiml  HCl  at  en  I  of  eipcrimeut Ij-itis? 

Vsi-d,  bciiiR  dilTcrciicc ;i-on 

=  -j-siSO  gnos.  chlorine. 
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Till-  i-outonts  of  tho  lime  tube  were  wnshoil  with 
Aviitcr  into  ii  licakcr,  im  oxcrss  of  jiotnssic  ioiliilo  was 
inUU'il.  iiml  the  wliolo  wiis  aciihiliiteil  with  ilihite 
piiif  HCl  ;  the  nmotiut  of  ioiHiie  thus  set  free  was 
then  iletermiiieil,  ami  fouml  equal  to  1  •  (;0'28  Rims. 
active  CI.  Tho  ioiline  set  free  in  the  acidified 
jiotassie  iodide  solutions  was  determined,  and  found 
e(|ual  to  oJDS'i  grm.  CI  in  the  first  vessel,  and 
■  OJJ72  in  the  second  vessel.  Addiupr  these  quantities 
to  tlie  active  chlorine  present  in  the  lime,  we  obtain 
a  total  of  1  •  (SoSSi  grms,  active  chlorine  which 
roulted  from  the  decomposition,  in  the  process,  of 
hydrochloric  acid  contaiuinp:  2  ■  029  grms.  chlorine. 
It  was  also  proved  experimentally  that  chlorine 
was  present  in  the  form  of  IMgCl.;  in  the  tube 
containing  the  pumice-stone,  which  had  been 
coated  with  MgO.  It  thus  seems  to  lie  tolerably 
well  established  that  not  only  chlorine  but  that 
bleaching  powder  may  lie  made  directly,  readily, 
and  economically  by  passing  a  mixture  of  hydro- 
chloric acid  vapoiu'  and  air,  T\itli  or  without  aqueous 
vapo\ir,  over  any  suitable  substance,  such  as  brick 
or  jjumice-stone,  which  has  been  pre^^onsly  coated 
or  admixed  with  MgO  or  a  salt  of  magnesium  ;  and 
to  my  mind  this  process  presents  great  advantages 
over  the  so-called  Weldon-Peohiuey  process,  which 
involves  the  handling  of  huge  quantities  of  sohd 
material,  and  the  employment  of  complicated  and 
expensive  plant. 

In  the  practical  nianufactiu-c  of  chlorine  after 
the  method  which  I  have  described,  it  would  bo 
possible  to  concentrate  the  gaseous  product  by  passing 
it  through  successive  chambers  containing  the  poi'ous 
material  coated  with  the  magnesium  compound. 

I  may  a<ld  that,  personally,  I  was  not  aw.ire,  until 
Professor  Dewar  called  attention  in  his  paper  to  the 
statement  of  Graham,  that  chloi-iue  could  be  obtained 
by  roasting  pure  magnesium  chloride  in  a  ciuTent  of 
air,  and  in  the  earUer  experiments  which  I  made  for 
Mr.  Weldou  abotit  1870-72,  in  which  we  esi^erimeuted 
with  mixtures  of  the  oxides  of  manganese  and 
magnesia,  I  think  we  always  regarded  the  active 
chhunne  as  ha%-ing  been  derived  from  the  decom- 
]X)sition  of  the  chloride  of  manganese  exclusively. 
The  function  of  magnesium  compound  consisted  as 
we  thought  only  in  the  regeneration  of  the  oxide  of 
manganese.  Other  chemists,  however,  seem  to  have 
been  more  familiar  with  the  true  facts  of  the  case,  as 
is  evidenced  by  a  perusal  of  some  speciticatious  to 
which  I  will  brieliy  direct  attention. 

From  tho  specification  by  Henry  Lai'kin  and 
\Vm.  White,  No.  30<i3  of  1870.  for  an  invention 
wiiich  received  provisional  protection  only,  1  (juote 
as  follows: — 

"We  obtain  chlorine  by  the  reaction  of  oxygen 
upon  certain  metallic  chlorides  at  a  liigli  temperatui-e. 
Foi-  this  purpose  we  take  any  suitable  chloride,  such 
as  the  anhydrous  chloride  of  magnesium  or  of  iron, 
and  spread  it  loosely  over  the  floor  of  the  furnace 
chamber  or  retort,  in  which  it  is  brought  to  a  red 
heat.  In  this  state  we  expo.°e  it  to  the  action  of  a 
eniTcnt  of  oxygen  or  of  dry  atmospheric  air  ;  or  we 
cause  a  fjised  chloride  to  fall  or  otherwise  pass 
through  a  heated  chamber  containing  oxygen.  By 
thus  exposing  the  heated  chloride  to  the  action  of 
oxygen,  a  change  of  combination  is  brought  about, 
the  oxygen  unites  with  the  metallic  base,  while  the 
combined  chlorine  is  set  free." 

]']vidently,  therefore,  these  gentlemen  were  ac- 
ipniinted  with  the  decomposition  of  magnesium 
chloride  by  oxygen,  or  assinned  that  such  a  decom- 
jiositiim  takes  place. 

In  the  descrijition  of  my  experiments  I  have 
called  attention  to  the  fact  that  the  inter-action  of 


air  and  hydrochloric  acid  vajjour  is  undoiibtodly 
(inslnlcd  by  the  )>resenco  of  magnesia  in  tlie  sense 
that  a  salt  of  cojiper  acts  in  the  Deacon  process  of 
manufacturing  chlorine. 

Mr. , Joseph  Townsend,  in  his  specification  No.  3-IH3 
of  1874,  proposed  to  use  a  mixture  of  manganese 
chloride  and  magnesium  chloride  for  saturating 
bricks  or  other  suitable  inert  materials,  which  were 
then  to  be  placed  in  any  suitable  heating  chamber 
or  vessel,  and  exposed  to  a  I'urrent  of  hydrochloric 
acid  and  air.  He  fixes  ihe  temperature  at  which 
the  decomposition  is  efiectedat  between  200°  and  3(M)^ 
Fahr.,  but  preferred  to  use  the  higher  temperature 
of  about  OOlF  Fahr. 

It  will  be  seen  that  none  of  these  proposals  are 
absolutely  identical  with  the  one  which  I  have  made, 
namely,  the  emjiloyment  of  any  suitable  porous 
sn'ostaiice  coated  or  impregnated  with  magnesia  or  a 
salt  of  magnesium  only  for  the  purjiose  of  assisting 
the  decomposition  of  an  indefinitely  large  amount  of 
hydrochloric  acid  by  the  agency  of  a  current  of  air 
in  admixture.  Of  course  the  employment  of  a  porous 
substance  maybe  dispensed  with  and  a  fixed  quantity 
of  magnesia  or  other  magnesium  compound  be  alone 
employed.  The  hydrochloiic  acid  can  be  employed 
in  the  shape  of  vapoiu-  as  generated  in  the  manu- 
facture of  salt-cake,  or  it  may  bo  obtained  from  a 
solution  of  the  concentrated  acid  by  evaporating  it 
in  a  cm-rent  of  air  or  by  allowing  that  licpiid  to  enter 
the  heated  chamber  containing  the  catalytic  substance, 
in  the  form  of  drops  or  spray,  tlius  securing  also  tlie 
presence  of  aqueous  vapour,  which,  according  to  my 
experience,  appears  to  materially  promote  the  desired 
chemical  change. 

My  process,  therefore,  may  prove  of  special  value 
in  works  where  chlorine  may  be  manufactured  in  the 
main  by  other  methods  but  in  which  hydrochloric 
acid  is  condensed  and  is  available  for  utilisation 
otherwise. 

In  conclusion,  I  wish  to  add  that  I  have  taken 
steps  to  iirotect  the  novel  featiux'S  of  the  process  I 
have  herein  briefly  described. 


PISCUS.SIOX. 

The  CuAiioi.^x  said  it  was  not  very  long  since  the 
important  iiuestion  of  the  deconijiosition  of  hydro- 
chloric acid  by  magnesia  had  been  dealt  with  before 
the  Section.  Still,  Mr.  Kiugzett's  paper  raised  certain 
points  which  had  not  been  considere<l  on  the  former 
occasion,  and  he  was  therefore  glad  to  see  several 
members  present  who  had  made  a  special  study  of 
the  subject.  He  would  ask  INIr.  I\Iond  in  the  first 
place  to  give  the  meeting  the  benefit  of  his  experience 
in  the  matter. 

Mr.  Lt'tiwii;  !Mond  said:  IMr.  Kingzett's  paper 
bears  undoubtedly  upon  an  imjiortant  subject,  still 
I  cannot  but  regiet  that  he  should  not  have  can-ied 
his  experiments  further  before  bringing  them  before 
this  Society.  Only  in  one  of  his  four  experiments 
has  he  determined  the  percentage  of  hydrochloric 
acid  converted  into  chlorine,  and  even  in  this  one 
experiment  he  has  not  given  us  the  proportion 
between  oxygen  and  hydrochloric  acid  in  the  gases 
used,  nor  the  exact  temperature  at  which  he  worked. 

Evei-ybody  ac(iuainted  with  Pr.  Hurter's  classical 
research  on  the  decomposition  of  hydrochloric  acid 
by  air  l)y  means  of  catalytic  substances,  knows  tliat 
the  projjortion  between  the  gases  and  the  temperature 
has  a  vci-y  great  inflnenee  upon  tho  percentage 
decomposition.  In  the  absence  of  these  data  it  is 
quite  impossible  for  us  to  judge  whether  the 
suggestion  of  Jlr.  Kingzett  to  employ  magnesia  as 
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n  catalytic  substance  offers  any  advantage  over  the 
wcll-kuown  process  now  iu  use,  the  beauty,  sim- 
plicity, and  thoroughly  scientific  character  of  which, 
combined  with  commercial  efficiency,  will  make  the 
names  of  Ueury  Deacon  and  Ferilinand  Hurter  ever 
famous  in  the  annals  of  industrial  chemistry. 

On  the  other  hand  tliere  seems  to  be  no  doubt 
that  the  use  of  mnfiuesia  will  have  the  same  ilis- 
advantages  as  the  Deacon  process.  Both  require 
piu-e  hyth-ochloric  acid  gas  to  produce  chlorine  bt  for 
bleachiiiEr-powder  making,  and  can  consequently 
only  utilise  a  certain  portion  of  the  hytlrocliloric 
acid  obtained  in  making  salt  cake  by  the  onlinary 
process  ;  and  even  this  pure  hydrochloric  acid  is 
only  partially  converted  into  cldoriue,  the  remiiiuder 
being  obtained  as  Uquid  hydrochloric  acid ;  so  that, 
iu  practice,  not  more  than  30  per  cent,  of  the  hydro- 
chloric acid  produced  from  a  given  quantity  of  salt 
is  obtained  as  chlorine  by  this  process,  and  the 
whole  of  the  rest  has  to  be  dealt  with  by  tlilferent 
and  less  perfect  methods.  I  believe  that  this  has 
been  the  principal  reason  why  this  beautiful  process, 
which  produces  chlorine  at  a  less  expense  than  any 
other  process  known,  has  not  found  wider  appli- 
cation. I,  therefore,  wish  to  bring  under  your 
notice  several  inventions  which  have  for  their  object 
the  overcoming  of  tliis  defect  of  the  Deacon  process, 
and  wliich  seem  so  fai-  not  to  have  received  the 
attention  they  deserve. 

My  friend,  Mr.  Ernest  Solvay,  patented  in  1880 
a  process  for  obtaining  pure  hydrochloric  acid  gas 
from  impure  gas  or  from  liquid  acid,  by  means  of 
strong  solutions  of  chloride  of  calcium,  wliich  have 
the  property,  when  they  have  absorbed  hydrochloric 
acid  gas,  or  when  they  are  mixed  with  a  certain 
quantity  of  liquid  acid,  of  giving  off,  on  heating, 
dry  hyili'ochloric  acid  gas,  and  of  retaining  the 
water.*  In  a  subsequent  patent,  Mr.  Solvay  pro- 
poses to  carry  out  this  process  by  simply  mixing  a 
hot  concentrated  solution  of  chloride  of  calcium  with 
a  certain  quantity  of  liquid  hydrochloric  acid,  and 
agitating  the  mixture  by  mechanical  means  or  by 
blowing  air  through  it.  This  method  I  have  care- 
fully tested  on  a  laboratory  scale,  and  have  found 
it  to  work  very  satisfactorily. 

Mr.  Robert  Hasenclever  patented  in  1883  the  use 
of  sulphuric  acid  in  a  very  similar  way.  Mr.  Hasen- 
clever runs  hot  sulphuric  acid,  such  as  is  obtained 
from  the  ordinary  lead  evaporating  pans,  through  a 
series  of  vessels  into  which  he  also  runs  a  certain 
quantity  of  liquid  hydrochloric  acid  in  a  continuous 
stream,  and  he  passes  through  these  vessels,  in  the 
opposite  direction  to  the  flow  of  the  acids,  a  current 
of  air.  In  this  way  he  obtains  a  mixture  of  dry 
hydrocldoric  acid  gas  and  air,  such  as  is  required  for 
the  Deacon  process.  The  diluted  siUphuric  acid 
issuing  from  his  vessels  is  again  concentrated  in  the 
leaden  pans.  This  process  has  been  at  work  for 
several  years  in  Mr.  Hasenclever's  excellently  ap- 
pointed works  at  Stolberg,  near  Aachen,  and,  I  have 
every  reason  to  believe,  with  perfect  success. 

In  188C  I  also  patented  a  process  for  converting 
hydrochloric  acid  gas  into  chlorine,  which  is  specially 
applicable  to  the  treatment  of  impure  gases  such  as 
are  obtained  from  the  ordinary  salt-cake  roasters, 
from  the  Hargreaves  process,  &c.  I  propose  to  pass 
these  gases  over  certain  oxides  or  salts  at  sviitable 
temperatures,  so  as  to  convert  the  latter  pai-tly  into 
chlorides,  and  then  to  treating  the  product  by  a 
ciurent  of  hot  air  so  as  to  obtain  chlorine  and 
regenerate  the  original  material  used.  I  specially 
recommend  the  oxides  of  nickel  and  cobalt  for  this 
purpose,  but  I  also  mention  magnesia  as  one  of  the 
oxides  which  can  be  used.    I  may  here  state  that  I 


prefer  the  oxides  of  nickel  and  cobalt,  because  they 
allow  of  a  complete  conversion  of  the  hydrochloric 
acid  into  chlorine,  while  the  magnesium  chloride 
always  retains  a  certain  quantity  of  water,  which, 
on  siibsequent  treatment  with  air,  gives  rise  to  the 
formation  of  a  certain  percentage  of  hydrochloric  acid 
which  contaminates  the  chlorine  gas.  This  process 
has  given  me  very  good  results  in  the  laboratory,  but 
I  have  had  no  opportunity  yet  of  trying  it  on  a 
larger  scale. 

All  these  three  processes  put  it  into  our  power  to 
convert  practically  the  whole  of  the  hyilrochloric 
acid  gas  obtained  from  chloride  of  sodium  into 
chlorine,  and  thus  to  reduce  the  quantity  of  hydro- 
chloric acid  reqiiired  for  the  manufacture  of  chlorine 
to  a  minimum. 

I  am  not  prepared  to  say  which  of  the  processes 
deserves  preference,  but  Mr.  Hasenclever's  has 
certainly  had  the  advantage  of  having  been  success- 
fully worked  on  a  large  scale  for  several  years. 

It  is  obvious  that  these  processes  are  also  of  some 
importance  iu  connexion  with  the  Weldon-Pechiney 
process.  This  process,  which  has  been  so  ably 
brought  before  you  in  one  of  those  lucid  and 
eloquent  lectures"  for  which  the  President  of  our 
Society  is  so  highly  distinguished,  is  essentially 
(as  Mr.  Weldon  hiraself  repeatedly  pointed  out  in 
his  patents)  a  process  for  producing  chlorine  from 
solutions  of  chloride  of  magnesium.  It  produces, 
however,  besides  chlorine,  a  very  considerable  quan- 
tity of  hydrochloric  acid,  which  can,  it  is  true,  be 
easily  reconverted  into  chloride  of  magnesium  ;  but 
it  may  be  that  one  of  the  processes  I  have  brought 
under  your  notice  will  prove  more  economical  for 
the  treatment  of  this  acid. 

As  I  was  not  in  England  when  the  Weldon- 
Pechiney  process  was  so  fully  discussed  by  this 
and  the  Liverpool  Section  of  our  Society,  I  should 
Uke,  with  your  permission,  to  avail  myself  of  this 
opportunity  of  gi's'ing  you  my  impressions  on  this 
process.  Through  the'  kindness  of  Mr.  Pechiney 
I  have  had  the  pleasure  and  advantage  of  seeing 
the  process  in  operation,  and  examining  it  carefully 
iu  all  its  details  ;  and  like  everybody  who  has  had 
the  same  privilege,  I  have  been  struck  with  the 
highest  admiration  for  the  inventive  genius  and 
engineering  skill  and  knowledge  which  have  been 
brought  to  bear  upon  the  construction  of  the  plant 
for  this  process  by  Mr.  Pechiney  and  his  able 
collaborateur,  M.  Boulouvaid.  Truly  this  plant 
is  one  of  the  finest  specimens  of  the  art  of 
the  chemical  engineer,  and  proves  what  immense 
progress  this  art  has  made  in  our  times ;  but 
Mr.  Pechiney  and  M.  Boulouvaid  have  done  a  great 
deal  more  than  designing  and  erecting  an  admirable 
plant  for  Mr.  Weldon's  important  invention.  They 
have  got  this  plant,  which  looks  on  paper  much 
more  formidable  and  complicated  than  in  reality, 
to  work  with  great  regularity,  and  have  worked  out 
all  the  manufacturing  operations  of  the  process  to 
such  perfection  that  it  can  now  be  safely  put  into 
the  hands  of  foremen  and  workmen  skilled  in 
chemical  work.  They  have  also  carried  out  the 
process  on  a  scale  quite  sufficient  to  enable  the 
manufacturer  inclined  to  adopt  it  to  erect  forthwith 
large  works,  with  a  fair  certainty  of  the  results  that 
he  will  obtain  from  them.  Certainly  the  process 
is  still  in  its  infancy,  and  is  still  capable  of  con- 
siderable improvements.  Nobody  is  more  ready 
to  admit  this,  and  to  insist  upon  it  more  strongly, 
than  Mr.  Pechiney  himself;  but  to  those  manu- 
facturers  who  produce  shong  solutions  of  magnesiimi 
chloride  as  a  waste  product  the  process  offers  such 
large  returns,   not  only  at    the    present    price  of 
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chloriuc  jiroducU,  but  bIso  nt  consiili'nilil.y  K>\vit 
prices,  that  thoy  can  well  iifl'ora  to  work  out  these 
improveiuents  themselves,  and  to  adapt  their  plaut 
from  time  to  time  to  the  oxperienoe  f:raiued  iu  the 
course  of  manufacture.  Nor  do  I  think  that  they 
need  fear  that  any  existing  or  future  process  for 
obtaininp  chlorine"  from  chloride  of  mafrnesium  or 
from  hvibochlorie  acid  will  produce  that  eom- 
moility  "at  less  cost  than  the  Weldon-Pechiney 
jirocess,  after  the  improvements  of  which  it  is 
still  capable  have  been  made,  while  any  such 
new  process,  before  it  could  come  into  use  at  all, 
woulil  probably  reipiire  quite  ns  many  years  of 
bard  and  iiersistent  work,  and  prol)ably  no  smaller 
amount  of  engiueerinf;  skill  and  inventive  genius 
as  Mr.  Fechiney  and  M.  Boulouviud  have  brought 
to  bear  upon  Mr.  Weldon's  invention. 

While  aibnitting  all  this  in  faTo\ir  of  the  Weldon- 
Pechiney  process,  I  do  not  share  the  feai-s  of  others 
that  this"  country,  which  does  not  produce  magnesium 
chloride  as  a  waste  product,  will  in  future  be  com- 
pelled to  look  for  its  supplies  of  chlorine  products  to 
foreign  countries. 

I  have  made  very  careful  calculations  of  the 
probable  ultimate  cost  of  chlorine  by  the  various 
processes  in  various  localities,  which  have  led  me  to 
the  conclusion  that,  under  favourable  conditions,  we 
can,  by  the  aid  of  the  pi'ocesses  I  have  brought  under 
yoiu'  notice,  manufacture  bleaching-powder  from 
hydrochloric  acid  quite  as  cheap  in  the  North  of 
England  as  it  can  be  laid  down  there  from  Stassfiu-th 
or  the  South  of  France  ;  and  moreover  I  have  the 
greatest  confidence  that  the  sustained  efforts  of 
Mr.  Ernest  Solvay  to  produce  chlorine  from  the 
waste  chloride  of  calcium  of  the  ammonia  soda 
manufacture,  and  my  own  process  for  obtaining 
chlorine  direct  from  ammonium  chloride,  to  which  I 
have  devoted  my  best  energies  dxmng  the  last  two 
ye.irs,  and  which  I  am  firmly  resolved  to  carry  to  a 
successful  issue,  will,  before  long,  enable  this 
country  to  hold  its  own  in  the  manufacture  of 
chlorine  products  against  the  whole  world.  I  am 
of  opinion  that  probably  all  these  processes  will 
find  a  useful  field  in  different  localities  and  under 
different  circumstances,  and  that  a  great  amount  of 
work  bestowed  upon  them  by  different  investigators 
will  prove  beneficial  to  them  as  well  as  to  the  world 
at  large. 

Professor  Dewak  felt  somewhat  ilifHdeut  in  attempt- 
ing to  discuss  Mr.  Kingzetfs  communication.  Though 
as  a  member  of  such  a  Society  he  could  not  but 
sympathise  with  an  inventor  and  be  desirous  of 
stimulating  novelty,  he  yet  felt  it  an  awkward 
position — haWng  only  a  short  time  ago  brought 
before  the  Society  the  results  of  the  application  of 
the  Weldon-Pechiney  process  on  the  large  scide — 
to  liave  to  rise  now  and  contrast  with  that  process 
the  suggestion  of  a  modification  founded  only  on  a 
few  labonitory  experiments.  He  should  not  have 
dreamed  that  anyone  acqiuiinted  with  the  mere 
elements  of  chemistry  would  doubt  that  if  hydro- 
chloric acid  was  passed  over  heated  magnesia  and 
chloride  of  magnesium  and  water  resulted,  that  if 
air  were  one  of  the  constituents  employed,  chlorine 
would  be  obtained.  Nor  was  there  any  doubt  that 
hytlrochloric  acid  could  be  piu-tially  dissociated  in 
presence  of  oxygen,  yieUbng  water"  and  a  cei-tain 
qiuintity  of  chlorine.  Tliat,  he  supposed,  was  well 
known  to  every  member  of  the  Society.  When,  in 
reading  his  recent  paper  on  the  Weldon-Pechiney 
chlorine  process,  he  had  discussed  the  elementary 
relictions  involved  in  it,  it  was  not  in  the  sense  in 
which  Mr.  Kingzett  understood  him,  but  in  explana- 


tion  of  his  statement  that  some  of  the  reactions 
involved   in   the    process   were    not    mentioned    in 
modern   text-books,   though   they  were  well  known 
to    Graham    and     Davy,     and     that    had    led    him 
to    the    experiments    he   had    brought    before    the 
meeting,    to    prove    that    the    process    was   a  real 
ease   of  dissociation.     But   he    had  pointed   out   at 
the   time   that   the  evolution   of    hyth-ochlorie    acid 
took  -place  immediately  on  charging  the  oxychloridc 
into  the  enormous  mass  of  heated  brickwork.     The 
hydrochloric    acid   went  off    with   no   evolution   of 
chlorine,    and  the  decomposition  of  the  remaining 
oxychloride  by  oxygen  occiUTed  subsequently.     Ho 
did  not  therefore  dispute  the  reactions  described  by 
Mr.  Kingzett,  but  he  could  not  recognise  them  as 
improvements  on  the  Weldon-Pechiney  process  as  at 
present  worked.     With  regard  to  the  history  of  these 
processes,   he  nmst  confess  that  when  he  read  his 
paper  he  had  avoided  dealing  with  it  as  miich   as 
possible.    He  had  always  understood  from  Mr. Weldou 
that   even   at   about   the   time   he   brought   out  his 
original  manganese  process  he  was  impressed  with 
the  possilnlity  of  using  magnesium  chloride.     How- 
ever,  in  order  to  refresh  his  memory  on  the  subject, 
he  had  recently  looked  through  Mr.  Weldon's  early 
patents,  and  had  found  that  in  1868  he  had  claimed 
the  use  of  magnesia  instead  of  lime  in  the  old  Weldou 
process,  with  the  object  of  recovering  a  large  portion 
of  the  liyilroehloric  acid,  by  the  subsequent  action 
of  steam   and  air  on  magnesium   chloride.     But  in 
the  same  year  he  had  dischiimed  the  use  of  magnesiiim 
chloride  for  the  production  of  chlorine  and  hydro- 
chloric acid,  because  he  had  found  that  in  1803  a 
Dr.  Clemm   had   taken  a   patent  for  the   action  of 
chloride   of   sotlium   on   siUphate   of   magnesia,    by 
passing  steam  over  that  mixtiu-e  to  produce  hydi'o- 
chloric  acid.     In  1869  Mr.  AVcldon  had  turned  his 
attention  to  the  idea  of  economising  the  chloiiue  of 
calciiim  ehlori<le,  to  wliich  Mr.  Mond  had  referred  as 
Mr.  Solvay's  invention.     In  his  p.itent  of  1809   he 
described  two  methods  of  utilising  the  clilorine  of 
calcium  chloride  :  First,  by  adtling  magnesia  to  the 
chloride   of   calcium   iu   solution,    and   treating  the 
mixture  with  carbonic  acid  gas  under  pressure,  so  as 
to  obtain  carbonate  of  lime  and  solution  of  chloride  of 
magnesiimi ;  secondly,  by  decomposing  the  chloride 
of  calcium  under  the  influence  of  heat,  by  the  joint 
action  of  siUca  and  steam.     This  latter  method  re- 
sembled to  a  certain  extent  the  process  of  Mr.  Solvay. 
It   was   cleiu-  therefore   that   as  early   as   1868  and 
1869  Mi\   Weldon  was   endeavouring  to   utilise   the 
chlorine   of  both   m.ognesium  chloride   and  calcium 
chloride ;  in    fact  there   were   sufficient  records  of 
these    matters    to    form    an    interesting    paper    by 
themselves.     With  regard  to  Mr.  Kingzetfs  propo- 
sition,  it  seemed  to  him  to   be,  as  Mr.  !Moud  had 
said,  a  suggestion  of  a  Deacon  process,  with  a  basis 
of  magnesia.     If   he  remembered  rightly,  however, 
Mr.    Deacon     had    used    magnesium    salts    in    his 
process.     He  felt  siure  that  sulphate  of  magnesiiun 
was  used,  whether  in  combination  with  copper  or 
not  he  did  not  remember,  l)ut  he  knew  that  both 
copper  and  sulphate  of  magnesium  were  referred  to 
in  the  patents.     The  important  point  of  Mr.  Moud"s 
reference    to    the    Weldon-Pechiney    process    had 
relation  to  the  economical  use  of  the  tUlute  chlorine 
produced.      The  results  obtained  at  Salindrcs  had 
greatly  improved  since  he  read   his   paper  on   the 
process.     He  held  in  his  hand  a  letter  just  received 
from  Mr.  Pechiney.  which  he  had  not  yet  had  time  to 
digest,  in  which  Mr.  Pechiney  iiulicated  the  eH'cct 
which    this    process    was    likely    to   have  on   the 
manufact>u-e  of  chlorates  alone.     He  might  observe 
here,  that  iu  1881   Mr.  Weldon  had  taken  out,  on 
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Mr.  Pechiuoy"s  l)eliiiU',  certain  English  patents  for 
tho  only  real  improvement  in  the  manufiictiire  of 
chlorate's  that  hail  taken  place  for  a  long  time,  ^^^th 
the  exception  of  the  patent  taken  by  Mr.  Wehlon  in 
1871  for  the  manufacture  of  chlorates  by  the  use  of 
magnesia.  Pechiney's  process  was  to  sepanito  out 
a  large  portion  of  the  chloride  of  calcium  by  means 
of  crystalUsation,  and  the  subsequent  formation  and 
separation  of  oxychloride  of  calcium,  the  remaining 
hquor,  consisting  of  a  mixed  solution  containing 
rather  less  than  one  equivalent  of  calcium  chloride  per 
equivalent  of  chlorate.  This  solution  was  treated 
with  potassium  chloride  in  the  oijhuary  way,  and 
gave  a  liu'ge  yield  of  chlorate.  In  the  letter  to 
which  he  had  refeiTed,  i\Ii-.  Pecliiney  stated  that 
he  was  at  present  working  chlorates  not  entirely  by 
magnesia,  but  that  was  simply  because  he  had  got 
the  old  Weldon  plant.  But  when  the  Weldon- 
Pechiney  process  also  came  into  operation  in  that 
manufacture  it  would  enable  any  manufacturer  using 
it,  at  once  to  produce  five  times  the  usual  quantity 
of  chlorates  for  a  given  expenditure  of  HCl.  So 
that  Mr.  Pechiney  was  led  to  inquire  what  would  be 
the  result  if  a  manufacturer  were  to  use  the  process 
for  the  manufactiu'e  of  chlorates  from  the  whole  of 
the  hydrochloric  acid  at  his  disposiil  ;  and  he  says  : 
"What  are  you  going  to  do?  For  if  you  were  to 
allow  any  large  manufactvu-er  of  chloitvte  to  employ 
the  process  without  limit,  I  could  name  one  firm 
who  would  bo  able  to  make  more  chlorate  than  is  at 
present  consumed  in  the  world,  and  with  a  very 
small  consumption  of  hydrochloric  acid  ;"'  for  the 
present  working  loss  of  20  per  cent,  in  the  Weldon- 
Pechiuey  process  will  in  all  probaViility  Vie  ultimately 
reduced  to  10  per  cent.  That,  he  thought,  proved 
that  the  appUcation  of  the  Weldon-Pechiney  process 
to  the  manufacture  of  this  one  chlorine  product  was 
of  sufficient  importance  to  make  it  hard  to  beat — as 
Mr.  Mond  had  jjut  it.  He  liked  to  see  boldness 
in  an  inventor,  and  Mr.  Mond  certainly  seemed 
to  him  to  assiune  a  position  of  boldness,  in 
which  he  wished  him  all  success.  Probably  wliat 
Mr.  Mond  had  suggested  would  prove  to  be  the 
case — that  each  of  the  processes  he  had  mentioned 
would  be  specially  applicable  in  certain  localities. 
It  was  satisfactory  to  his  mind  to  find  that  in  his 
most  recent  process  Mr.  Mond  had  reverted  to  the 
use  of  chloride  of  magnesium.  He  had  had  the 
pleasure  lately  of  seeing  a  Gei-mau  patent  of 
Mr.  Mond's,  in  which  to  his  siu'prise  he  found  that 
Mr.  Mond  had  returned  to  the  use  of  chloride  of 
magnesium,  so  that  it  seemed  clear  that  IMi-.  Weldon's 
attempts  of  1888,  1869,  and  1871  continued  down  to 
1885,  to  use  magne."?ia  and  magnesium  chloride  for 
the  manufacture  of  chlorine  and  chlorates  had  led 
other  inventors  to  look  to  the  use  of  these  bodies. 
For  Mr.  Mond  was  not  alone  in  this  matter.  By  a 
recent  patent  of  Mr.  Schla'sing's  (of  ammonia  soda 
fame),  he  saw  that  he  also  had  come  to  the  use  of 
magnesium  chloride  for  the  production  of  chlorine. 
So  that  here  were  three  great  inventors  connected 
with  alkali,  viz.,  Weldon,  Mond,  and  Schlitsing,  all 
using  some  modification  of  the  same  body.  He  did 
not  say  that  the  inventions  were  identical,  but  the 
foundation  was  the  same  ;  and  that  was  satisfactory 
as  indicating  that  the  original  basis  was  a  good  one. 
So  far  as  the  Weldon-Pechiney  process  was  con- 
cerned, the  only  remaining  point  was,  would  its 
appUcation  to  the  manufactiu:e  of  chlorates  be 
prevented  ?  That  might  seem  a  ludicrous  idea, 
but  it  was  not  so.  Within  the  last  few  years 
two  distinguished  chemists,  Messrs.  Muspratt  and 
Eschellmann,  had  taken  out  several  patents  for  the 
manufacture    of    chlorates    bv   means  of  magnesia. 


Unfortunately,  however,  either  he  could  not  interpret 
a  patent  and  his  judgment  was  quite  at  fault,  or  the 
principle  involved  in  these  patents  had  been  already 
proposed  by  Messi-s.  Weldon  and  Pechiney  iu  1871 
and  1881.  He  ilid  not  say  that  the  Muspratt  and 
EscheUmann  patents  did  not  contain  some  subsidiary 
points  of  novelty  ;  but  he  was  clear  that  they  could 
not  x^revent  the  use  of  magnesia  in  the  manufacture 
of  chlorates,  and  thus  the  application  of  the  Weldon- 
Pocliiney  process  to  that  industry.  All  he  could 
say  to  Mr.  Kingzett  was  that  he  was  much  indebted 
to  him  for  his  suggested  modifications.  He  did  not 
consider  the  Weldon-Pcchiney  process  perfect ;  iu 
fact,  ^Ir.  Mond  had  truly  said  that  it  was  still  capable 
of  great  improvement.  Whether  !Mr.  Kingzett  had 
hit  upon  an  impoi-tant  method  remained  to  be  seen  ; 
at  any  rate  he  was  working  on  a  line  of  great  interest. 
It  was  to  be  hoped  that  he  would  continue  his 
investigations,  and  bring  the  matter  before  the 
Society  again  when  he  was  making,  say,  a  ton  a 
day,  so  that  his  results  might  be  compared  with 
others. 

Mr.  MoxD  could  not  but  praise  Professor  Dewar's 
endeavours  to  show  that  at  a  very  early  period 
Mr.  Weldon  had  called  attention  to  the  properties 
of  chloride  of  magnesium.  At  the  same  time  he 
wished  to  point  out — as  indeed  Mi'.  Weldon  himself 
had  done  in  the  case  of  Dr.  Clemm — that  the  fact  of 
magnesium  chloride  being  a  jwssible  source  of 
hydrochloric  acid  was  known  many  year^  before 
even  Dr.  Clemm's  patent.  In  fact  he  could  not 
x'emember  the  time  when  this  fact  was  not  known 
to  all  those  who  took  any  interest  in  the  subject. 
Professor  Dewar,  however,  had  not  called  attention 
to  Mr.  Weldon's  most  remarkable  patent  on  the 
subject,  which  received  provisional  protection  ordy, 
in  1872,  in  which  Mr.  Weldon  had  proposed  to  use 
magnesia  in  connexion  with  recovering  the  ammonia 
of  the  ammonia  soda  process,  and  to  utilise  the 
chloride  of  magnesium  so  obtained  for  obtaining 
either  hydrochloric  acid  or  chlorine,  by  the  action  of 
steam  or  air.  In  that  patent  was  expressed  the  germ 
of  a  good  deal  that  had  been  suggested  by  great 
numbers  of  people  since.  By  a  strange  coincidence, 
a  few  days  earlier  Mr.  Solvay  had  patented  the 
same  idea,  and  that  was  probably  the  reason  why 
Mr.  Weldon  had  not  proceeded  with  his  patent. 
But  after  all,  even  at  that  time,  10  years  ago,  it  was 
so  obvious  to  anybody  versed  in  chemistry  and 
knowing  what  was  wanted,  that  he  did  not  think  a 
great  deal  of  credit  was  due  to  either  the  one  or  the 
other  inventor  for  bringing  forward  this  chemical 
reaction  for  the  end  which  they  were  seeking.  The 
difficulty  Ln  all  these  matters  did  not  lie  in  finding 
the  chemical  reactions,  but  in  eany-ing  those  chemical 
reactions  out  on  a  manirfactimng  scale,  so  that  they 
yielded  their  products  at  a  price  that  made  it 
profitable  to  use  them.  Professor  Dewar  had 
observed  that  many  of  those  engaged  in  trying  to 
obtain  chlorine  as  a  bye-product  of  the  ammonia 
soda  process  had  now  timied  their  attention  to  that 
body,  magnesium  chloride,  which  Mr.  Weldon  had 
proposed  so  many  yeai-s  ago.  But  siu-ely  it  was 
e\'ideut  to  anyone  who  glanced  at  the  sul>ject,  that 
of  all  the  well-known  substances  magnesiiun  chloride 
lent  itself  most  readily  to  the  piupose,  and  was  the 
substance  to  which  everybody  would  first  tiu-n  his 
attention.  The  very  fact  that  no  one  had  yet  suc- 
ceeded in  making  chlorine  in  connexion  with  the 
ammonia  soda  process  proved  that  it  would  be  done 
if  possible.  The  simple  reason  for  this  was  that  one 
could  not  obtain  anhydrous  chloride  of  magnesium 
by  treating     magnesia,    however    anhydrous,    with 
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either  nmmoniiun  cbloriile  viipoiu-  or  with  Lydro- 
chlorio  acid.  The  i-hlori.lo  of  miiKiiesiiim  iilwnys 
rctiiiueil  some  moistiu-e,  which  led  to  the  formation 
of  n  certain  lunouut  of  hydrochloric  acid,  and  this 
fact  constituted  n  serious'  bar  to  the  use  of  that 
substance. 

Mr.  KixuzETT,  in  reply,  said  he  thought  he  was 
justified  in  saving  that  "most  of  the  remarks  made 
had    no    application    to    the  paper    he    had    read. 
Mr.  Mond's  remarks  concerned  rather  a  mimbor  of 
his  own  and  other  persons'  inventions  to  which  he 
was  anxious  to  direct  attention.     Ho  had,  however, 
described  the  process  under  notice  as  one  combining 
idl  the  disadvantages  of  the  Deacon  process.      He 
hoped   later  on   to  ilispel   that  illusion.     Then  he 
had    been     chai-gcd    with    having     misinterpreted 
Mr.  Weldou's  specifications.     He  was  confident  that 
he  had  not  done  so.     He  had  known  Mr.  Weldou 
intimately  from  1869  to  1872,  was  well  acquainted 
\s-ith   his"  knowledge  on    these    subjects,    and   had 
followed  T\-ith  great  interest  up   to  the  day  of  his 
death  all  his  further  progress.     Professor  Dewar  had 
also  somewhat  missed   the  point  of  his  communica- 
tion.     He   had    not    claimed    that  there    was   any 
novelty  in  the  reactions.    Nothing  novel  in  chemical 
reaetio'ns  bearing   on  this   subject   had  been   intro- 
duced for  many  yeais,  and,  as  Mr.  Moud  had  said, 
it  was  rather  in  the  application  of   the  knowledge 
we  possess  to  a  definite  object  that  novelty  was  to 
be  looked  for.     What  he  tlid   claim,  however,   was  j 
that  he  had  at  least  circumscribed  the  knowledge  of  | 
these  reactions  within  quantitative  limits.     He  was 
not  aware  of  any  experiments  on  the  subject  having 
a  quantitative  vahie,  and  which  had  been  published 
in  advance  of  those  he  had  just  communicated.     He 
had  been  led  to  take  up  the  matter  by  a  doubt  in 
his  own  mind  as  to  how  much  of  the  chlorine  of  the 
Weldon-Pechiuey  process  resulted  from  the  roasting 
of  dried  chloride  of  magnesium  with  air.     He   did 
not  think  that  Professor  Dewar  had  got   over   the 
difficulty  by  saying  that  most  of  the  chlorine  went 
oflf  later  than    the    hydrochloric   acid,    because   he 
thought    the    diagrams    proved    clearly  that   most 
of    the    chlorine   was    evolved    diu-ing    that   stage 
when  the  water  present  with  the  raw  material  was 
liberating  hydi-ochloric  acid.     Hence  his  doubt  was  as 
to  how  much  of  the  total  chlorine  resulted  from  the 
action  of  air  upon  hydi'ochloric  acid,  and  how  much 
directly  from   the   action   of   air  upon   magnesiiuii 
cldoride.     If  it  could  be  demonstrated  that  chlorine 
could  be  got  just  as  easily  and  economically  by  the 
use  of  a  fixed  quantity  of  magnesia,  surely  such  a 
process    would    have    great    advantages    over    the 
Weldon-Pechiney   process,  which    dealt   with    such 
enormous   quantities  of  materials,  and  necessitated 
the  use  of  such  elaborate  and  expensive  plant.     One 
point  of  novelty  in  this  process  consisted  in  the  use 
of  a  fixed  quantity  of  magnesia.    No  preWous  inventor 
had  ever  demonstrated  experimentally  that  magnesia 
promoted   the   decomposition   of  hydrochloric   acid 
vapoTu:  by  air  or  oxygen  ;  and  he  thought  he  had 
Biitisfactorily   proved    that   point.       Without   going 
into  the  specifications  <niotcd   by  Professor  Dewar, 
he  thought  that  in  1872  Mr.  W'eldon  was  not  acfjuaiutcd 
with   the   fact   tluit   when  magnesium  chloride  was 
decomposed  by  heat  it  yielded  chlorine.     He  himself 
had  made  all  Mr.  Weldon's  experiments  at  that  time, 
and  he  did  not  know  it  either.     He  believed  that  in 
^Ir.  Weldon's  specifications  of  that  time  no  mention 
was  made  of  producing  chlorine  in  that  way.     They 
were  all  based  ou  the  knowledge  that  at  a  certain 
temperature    magnesium    chloride  was  decomposed 
into  magnesia  and  hydrochloric  acid;  andMr.Weldon 
had   availed   himself   of    that   reaction   for    getting 


maguesia   inr  use  over  and  over  ngniu.      By  way 
of  coufirmation,  he   might   mention    that  when   ho 
was  writing  his  own  work  on   the  Alkali  Trade  in 
1872,  in   order    not   to   iujiire    any   susceptibilities 
of    Mr.    Weldon,    he    had     sent    him    the   ^IS.   of 
his  chapter  on  chloiine  produced  by  the  magnesia 
process.      If    members    would   do    liim   the   favour 
of    referring     to    that     chapter,    they    would    find 
that   although   he   had   given   the    reactions   which 
occiuTcd,  no  mention  was  made  of  the  decomposition 
of  magnesium  chloride  into  chlorine  and  magnesia. 
Professor  Dewar  had  referred  to  the  use  Ijy  Mr.  Deacon 
of  a  magnesium  compound.     That  was  true  within 
certain  limits,  for  Mr.  Deacon,  in  his  unthiug  eflbrts 
to   perfect   his   process,   had  resorted  to  no  end  of 
mollifications  of  it.     One  of  the  difficiUties  he  had 
had  to  contend  with  was  the  formation  of  chloride 
of    copijer.      He    generaUj'   employed    sulphate   of 
copper,   and  the  tlifficulty  was  to  get  it  converted 
into  the  chloride,  because  ho  had  found  the  hitter 
body  more  active  than  the  sulphate  in  promoting 
the   desired   reaction.     For  tliis  piu'poso  only,   and 
only,    he   believed,  on   a   laboratory  scale,    had   he 
used  magnesium   compounds.     He   found   out  that 
magnesium   chloride   assisted  in    the   formation   of 
cUoride  of  copper,  but  had  no  idea  that  magnesia 
promoted  the  obtainment  of   chlorine  from  hydro- 
chloric acid.     Indeed,  as  he  had  said,  he  ilid  not  think 
that  Deacon  had  ever  availed  himself  of  the  use  of 
magnesium    chloride     on    a    manufacturing    scale. 
Professor  Dewar   had  an   advantage   which  he  had 
not :  he  could  not  command  at  present  the  means 
of  trying  his  process  on  a  manufacturing  scale,  pro- 
ducing  "'a  ton  of  chlorine  a  day."     But  he  could 
go  to  his  laboratory  and  put  his  ideas  to  the  test ; 
and   if   those   ideas   were   substantiated  by  results, 
he  felt  justified  in  introducing  them  to  the  Society 
and   asking   attention   to   a   process   which   he   felt 
confident   would    be    found,    if    put   into   practice, 
not  only  more  profitable,  but  more  available  on  a 
manufacturing    scale    than    the     ^Veldon-Pechiney 
jDrocess  of  manufacturing  chlorine. 

TiTWOOWTi ■ 


THE  HEKMITE  ELECTKOLTTIC  BLEACHING 
PROCESS. 


A   Laeoratoky   Investig.vtion   of   the   Electrolysis 
OF  Magnesium  Chloride. 

BY  C.  F.  cross  and   K.  J.  BEV.*.N. 

The  subject  of  the  electrolytic  production  of  bleach- 
ing compounds  having  been  brought  under  our 
notice,  and  the  results  obtained  appearing  to  us  to 
be  of  a  character  not  hitherto  attained,  we  thought 
them  of  sufficient  interest  to  lay  before  the  Society. 
This  wc  did  in  a  paper  read  on  Slarch  7th,  1887, 
published  in  the  MiU-ch  number  of  the  .Journal. 

In  this  paper  we  confined  ourselves  to  a  description 
of  the  actual  results  obtained  when  working  on  a 
commercial  basis.  The  evidence  afforded  us  was  of 
a  very  extraonlinary  nature,  and  was  such  that  we 
should  have  hesitated  to  record  it  were  it  not  that  all 
due  care  had  been  taken  to  obtain  accurate  measure- 
ments, such,  that  is,  as  were  possible  with  apparatus 
on  the  scale  of  that  with  which  we  worked. 

It  will  thus  be  seen  that  the  object  we  had  in 
view  was  not  that  of  presenting  tlie  mombei's  of  the 
Society  of  Chemical  Industry  with  a  scientific  exiJO- 
sition  "of  the  principles  underlying  the  elcctroljrtic 
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method,  bnt  merely  of  acquainting  them  with  certain 
facts  in  conncxiou  with  tlie  process  which  we  judged 
to  V)e  sufficiently  interesting. 

At  the  same  time  wo  were  fully  aware  that  a 
very  carefully  conducted  series  of  laboratory  experi- 
ments was  necessary  in  order  to  elucidate  certain 
phenomena  wliich  had  been  observed  during  the 
preliminary  investigation. 

Since  the  series  of  experiments  was  contemplated, 
a  very  severe  criticism  of  our  original  paper  has 
appeared  in  the  form  of  a  paper  read  by  l)r.  Hurter 
at  the  Liverjjool  Section  of  the  Society,  and  published 
in  the  May  uumber,  1887.  The  results  obtiiiued  by 
him  were  so  diametrically  opposed  to  oiu-  own,  that 
we  were  compelled  to  repeat  his  work,  and,  to  a 
certain  extent,  therefore,  the  present  paper  may  be 
regai'ded  as  an  answer  to  his. 

We  alluded  briefly  to  the  remarkable  results 
obtained  by  Ledeboer  during  an  investigation  of 
M.  Hermite's  process.  In  liis  experiments  he  devoted 
his  attention  almost  entirely  to  the  determination  of 
the  actual  bleaching  effect  produced  per  unit  of 
current. 

By  causing  the  electrolysis  to  proceed  in  presence 
of  indigo  cai-mine,  he  arrived  at  the  conclusion  that 
from  U  to  2J  litres  of  chlorine  (or  rather  its  equivalent 
in  oxiiUsing  work)  could  be  obtained  per  ampere,  a 
result  from  three  to  five  times  the  theoretical. 

It  wiU.  perhaps,  be  remembered  that  we  pointed 
out  that  an  electrolysed  solution  of  magnesium 
chloride  of  an  equal  oxiilising  strength  as  shown  by 
the  alkaline  arsenious  acid  test,  possessed  a  greater 
hleaching  efficiency  than  one  of  calcium  hypochlorite 
in  the  proportion  of  five  to  three. 

This  statement  was  met  by  Prof.  Armstrong, 
during  the  discussion  that  followed,  and  subsequently 
by  Dr.  Hurter,  by  what  is  practically  a  direct 
negative,  and  was  dismissed  as  unworthy  of  serious 
criticism.  As  neither  of  them  has  brought  forward 
the  very  slightest  experimental  evidence  to  disprove 
this,  it  is,  perhaps,  unnecessai-y  to  do  more  than 
emphatically  insist  upon  it,  merely  remarking  that 
the  result  has  been  confirmed  by  the  independent 
observations  of  many  chemist*.  Further  evidence 
on    this   point   is  given   iu   the  account,    to   which 


we  shall  subsequently  refer,  of  a  Beries  of  experi- 
ments  on  the  bleaching  of  linen  yams. 

Prof.  Armstrong  and  Dr.  Hurter  assumed  the 
fallacy  of  our  results  by  the  statement  that  '•  if 
bleaciiing  were  oxidation "  such  results  would  be 
impossible.  Now  we  would  remind  them  that 
bleaching  is  not  oxidation  in  the  limited  sense 
implied  by  them  ;  that  it  is  not  in  any  way  an 
operation  comparable  with  the  conversion  of  FeO  to 
Fe;03,  or  of  AbX).,  to  As...Oi.  The  conditions  of  the 
bleaching  of  cellulose  are  such  that  the  results  are 
profoundly  modified  by  causes  which  do  not  act  in 
such  simple  reactions  as  we  have  cited.  In  proof  of 
this  we  may  mention  a  somewhat  curious  phenomenon 
well  knowTi  to  bleachers,  viz.,  that  a  solution  pre- 
pared by  passing  chlorine  into  milk  of  lime  has  a 
totally  diflerent  bleaching  effect  from  a  solution  of 
bleachmg  powder  of  identically  the  same  strength 
arsenious  acidl.  This  and  numerous  other  instances 
which  might  be  referred  to  show  that  bleaching  is 
not  by  any  means  a  simple  action. 

In  the  course  of  our  investigation  we  have  had 
occasion  to  perform  a  very  large  number  of  experi- 
ments, with  the  detaOs  of"  all  of  which  we  will  not 
troiible  the  Society  ;  we  shall  only  quote  those  which 
we  think  have  an  important  bearing  upon  the  subject. 

Briefly,  the  method  pm-sned  was  as  follows  :  A 
cuiTcnt  of  electricity  was  passed  through  a  copper 
voltameter  consisting  of  a  glass  vessel  containing 
two  liright  copper  plates  immersed  in  a  solution 
of  copper  snlphate,  then  through  a  cell  containing 
magnesium  cfdoride.  The  copper  plates  were  of 
such  a  size  that  the  electrolytic  deposit  of  copper 
was  in  the  form  of  a  perfectly  bright  coherent  coat- 
ing. To  ensure  this  result  it  was  necessary,  as  has 
been  pointed  out  by  Gray  (Phil.  Mag.,  Nov.  1886), 
to  have  in  the  solution  a  sUght  excess  of  sulphuric 
acid.  By  a  large  number  of  experiments  we  satisfied 
ourselves  that  such  a  voltameter  gave  an  accurate 
measurement  of  the  amount  of  electricity  passing. 
This,  moreover,  is  shown  by  the  concordance  between 
the  amounts  of  copper  deposited  and  the  products 
of  electrolysis  in  the  magnesium  chloride  celL 

The  apparatus  was  arranged  as  shown  in  Fig.  1. 
The  solution  of  magnesium  chloride  was  contained 


Fig.  1 
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in  the  elcctnilysiT  K.  This  t-onsisted  of  two  bell 
jare,  the  ouo  i'nvcrteil  in  the  other.  The  solution 
was  poTired  into  the  outer  vessel  iiud  tlrawn  up  into 
the  inner  until  it  eompletely  tilled  it.  The  inner  _ 
ves.'sel  was  connected  by  means  of  the  bent  tube  T  ' 
with  a  Lunge's  nitrometer  N.  By  means  of  the 
elxmite  fan  F,  lixe<l  upon  the  rod  R  and  driven  from 
a  pulley  by  a  small  electro-motor,  the  solution  was 
kept  in  thorough  circulation. 

The  voltameter  V  contained  two  copper  plates 
H,  I,  one  of  wliich,  I,  was  ciu-efully  weighed  before 
iind  after  each  experimeut.  They  were  immersed  in 
a  solution  of  siilphate  of  copper  about  oue-third 
saturated.  The  electrodes  consisted  of  two  plates, 
one  of  zinc,  Z,  and  one  of  platinum,  P,  soldered  to 
the  wires  A  and  B  and  lirmly  fixed  into  two  slits 
in  the  india-rubber  cork  C,  tlu-ee-sixteenths  of  an 
inch  apart.  The  rod  R  worked  air-tight  in  the 
cork  G.  The  lUTaugemeut  for  secm-ing  this  is 
shown  in  Fig.  2.     The  cork  was  perforated  through 

riff.  2. 


one-half  its  tliickness  by  a  narrow  hole  into  which 
the  rod  fitted  easily.  This  hole  terminated  at  the 
upper  side  in  a  much  wider  liole.  A  brass  washer  D 
was  placed  at  the  point  where  the  two  holes  joined, 
and  the  upper  one  was  filled  with  mercm-y.  In  this 
way  a  perfectly  gas-tight  joint  was  obtained,  while 
allowing  free  play  for  the  rod. 


The  chief  points  which  presented  themselves  for 
elucidation  were : — 

1.  To  determine  to  what  extent,  if  at  all,  chlorate 

and  perchlorate  of  magnesia  were  formed 
during  the  electrolysis  of  the  magnesium 
chloride. 

2.  To  ascertain  the  ^•ield  of  bleacliing  compounds, 

and  to  see  to  what  extent  the  results  agreed 
with  those  obtained  on  the  larger  scale. 

The  method  adopted  was  as  follows :  A  current 
of  electricity  from  a  five-cell  bichromate  battery 
was  passed  through  the  copper  voltameter  into  the 
electrolyser  containing  a  2V  per  cent,  solution  of 
magnesium  chloride.  The  gases  evolved  were  col- 
lected in  the  nitrometer  and  analysed.  At  the  end 
of  the  operation  a  portion  of  the  solution  was 
titrated  with  decinormal  ai-senious  acid  solution  : 
the  amount  of  chlorine  so  obtained  was  reckoned  as 
available  chlorine.  The  total  oxidising  chlorine, 
i.e.  chlorine  present  as  hypochlorite  and  chlorate, 
was  determined  by  boihng  a  portion  with  a  solution 
of  ferroiis  sulphate  and  titrating  with  potassium 
bichromate  solution.  In  several  instances  the  avail- 
able chlorine  was  also  determined  by  adding  iodide 
of  potassiTim  in  acid  solution  and  titrating  witli 
decinormal  sodium  thiosulphate.  The  mimbei-s  thus 
obtained  were  in  every  case  identical  with  those 
obtained  by  the  ai'senious  acid  method.  The  results 
are  given  in  the  following  table.  We  have  not 
tliought  it  necessary  to  give  more  than  one  typical 
exjieriment.  A  large  number  were  made  -with  vary- 
ing conditions,  but  in  all  cases  the  results  were 
compai'al)le  ■«nth  those  given. 

The  electrolysis  was  conducted  ii\  four  stages. 
The  gases  evolved  were  analysed  each  time,  but 
the  solution  was  analysed  only  at  the  end  of  the 
fomth  period : — 
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Stn'Dirth  of  solution  aflcr  electrolysia,  3-5  grains  clilorine  per  litre. 


Density  of  current  "023  .\.  per  sq.  cent. 


The  close  agreement  between  tlie  volume  of 
hydrogen  evolved  and  the  theoretical  quantity,  as 
calculated  from  the  copper  deposited,  may  be  taken 
as  a  guarantee,  if  any  were  needed,  that  tlie  amount 
of  the  latter  truly  represented  the  amount  of  elec- 
tricity i)a8siug.  This  receives  still  furtlier  confirma- 
tion from  the  fact  that  the  oxygen  retained  in  the 
solution  and  converted  into  chloroxygeu  compounds, 


i.e.,  the  theoretical  amount  of  oxygen  minus  tlie 
oxygen  evolved,  when  calculated  into  chlorine 
(column  8)  almost  exactly  equals  the  total  chlorine 
formed,  as  shown  by  analysis  (column  10).  As  n 
matter  of  fact,  the  hydrogen  is  about  5  per  cent, 
too  low.  This  may  either  bo  due  to  a  reduction  of 
hypochlorite  to  chloride,  or,  what  is  quite  as 
probable,  to  a  reduction  of  chlorate  to  hypochlorite. 
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In  tiny  case  the  discrepancy  does  not  serionsly  affect 
the  results. 

The  amount  of  niagfuesium  chlorate  produced  can 
be  calculated  from  columns  9,  10,  and  14  ;  it  is 
represented  Ijy  the  ilifferencc  between  the  numbei-s 
in  columns  !)  and  10,  or  by  the  difference  between 
81-4  (column  Ul  and  100. 

It  may  be  worth  while  at  this  point  to  compare 
the  results  obtained  by  Dr.  Hurter  with  our  owni. 
The  relation  between  tlie  two  is  shown  in  Table  II. 
For  comparison  we  have  taken  the  nnmbei-s  j^iven  in 
the  table  on  page  i{42  of  the  Chem.  Ind.  Society's 
.ToiUTial,  2nd  period.  We  have  chosen  this  par- 
ticidar  experiment  because  it  is  the  one  iu  which  the 
strength  of  the  solution  in  available  chlorine  was 
nearly  the  same  as  oiu-  own.  Aa  a  matter  of  fact,  it 
is  somewhat  lower,  ;!'li)  per  litre  as  against  35,  a 
difference  iu  favour  of  Dr.  Hiu-ter. 

Table  H. 


Streiipth  of  ^lutioii  grms. 
Chlorine  per  Litre. 


CniTent  EiBcienCT. 


Available. 


Total. 


l>r.  Htirt.r S'W I       2rS 

Cross  and  Sevan  ..  3'30 72"S 


47'5 
S9-* 


45'9 
81-4 


Percentaee 
of  Totaf 
Chlorine 
available. 


The  numbers  given  iu  Table  I.  may  be  made 
available  for  settling  the  question  whethei-  or  not, 
as  stated  by  Dr.  Hiu-ter,  magnesium  perchlorate 
is  formed  during  the  electrolysis  of  magnesium 
chloride. 


The  total  amonnt  of  copper  deposited  during  the 
four  periods  was  l'3;il  grin.,  equivalent  to  1 '4900 
grm.  of  cldorine.  The  total  chlorine  produced 
(column  10)  was  1  '333 ;  the  volume  of  oxygen 
evolved  25 "8  cc,  calculated  into  chlorine,  equals 
0-1G4  grm.,  1-333  +  0-164  =  1-497.  The  total 
amount  of  electricity  was  equivalent  to  1  -4906  gnu. 
of  chlorine  ;  in  other  words,  the  whole  of  the  elec- 
tricity has  been  accounted  for  by  the  total  oxidising 
chlorine  and  the  oxygen  evolved.  From  this  it  will 
be  seen  either  that  no  perchlorate  was  formed  or  that 
the  electi-icity  did  more  work  than  the  theoretical. 
A  carefid  quantitative  analysis  of  the  solution  proved 
perchlorate  to  be  al)sent. 

We  have  made  the  comparison  vrith  solutions  of 
about  the  strength  of  3-0  grms.  chlorine  per  litre,  as 
it  is  found  that  liquor  of  this  strength,  owing  to 
the  greater  bleaching  efiBciency  of  the  electrolytic 
chlorine,  is  amply  sufficient  for  all  ordinary  purposes. 
As  a  matter  of  fact,  the  solution  can  be  brought  up 
to  a  strength  of  five  or  more  grms.  per  litre  without 
showing  any  serious  fiu-ther  loss  of  efficiency.  In 
fact,  we  have  repeatedly  obtained  such  solutions  iu 
which  84-0  per  cent,  of  the  total  oxidising  chlorine 
was  present  as  hypochlorite,  with  an  available 
efficiency  of  72-0  per  cent.  At  this  strength  the 
discrepancy  between  Dr.  Hurter's  numbers  and  our 
own  becomes  stUl  greater  ;  thus  he  obtained,  with  a 
solution  containing 4-]7 grms.  per  litre,  an  efficiency 
of  only  13-3  per  cent,  avsulable  chlorine  and  43  -7  per 
cent,  total  chlorine. 

It  may  be  of  interest  to  point  out  here  that  by 
using  a  stronger  solution  of  magnesium  chloride  it  is 
possible  to  obtain  a  bleaching  solution  with  a  much 
gi-eater  ciu-rent  efficiency.  The  following  are  the 
results  of  an  experiment  with  a  soltttion  containing 
14  per  cent,  of  the  crystallised  salt. 


Table  m. 


1. 

2. 

3. 

4. 

0. 

6. 

7. 

8. 

9. 

1ft. 

11. 

12. 

13. 

14. 

'^ 
0 

c 

1 

§• 

0 

Tlieory. 

Founil. 

1 
g 

s 

0 

0 
11 -a 

ii 

0 

0 

0 

0 

11 

1-2 

< 

2             - 

Efficienc.v. 

1 

•3 

i 

K 

0 

1 

0 

6 

ll 

0  . 

1^ 

II 

Ii 

II 
0 

1st  Perioil 

grms.  1     cc. 

'3*55        1*>il!*0 

CC. 

fil'45 

cc. 
120-2 

12S-6 

121-4 

124-4 

CC. 
3-54 

3-SO 

S-80 

3-00 

cc. 
57-91 

grms. 
•3688 

grms. 
1-829 

grms. 
1-472 

grms. 
1-682 

S40 

93-0 

2nd      

-seoo 

-3170 
•3380 

127-5 
122-9 
120-6 

63-75 

Srd       „      

57-05       -3066 
.19 -70       -S790 

!)0-3 

4tli     :. 

1 

ToLiIs 

1-4130 

1 
4ii9-9  j  249-93 

1 
1 

489-0 

14-74 

235-21     1-4986 

For  certain  economical  reasons  having  reference  to 
the  amount  of  JIgCL-  that  woiUd  have  to  be  wasted, 
it  is  prefened  to  use  a  weaker  solution,  notwith- 
standing the  lesser  yield. 

In  view  of  Dr.  Hiuter's  assertion  that  potassium 
chlorate  was  convei-ted  into  perchlorate  by  electrolysis, 
and  inferentially  that  magnesium  perchlorate  was 
formed  in  the  Hermite  process,  we  decided  to  check 
liis  results  by  actual  experiment.  Instead  of  tising 
the  potassium  salt,  however,  it  was  decided  to  prepare 


some  pure  magnesium  chlorate.  A  current  from  a 
battery  of  five  bichromate  cells  was  passed  through 
a  solution  containing  1-41  per  cent,  of  magnesium 
chlorate  for  79  minutes.  The  experiment  was  con- 
ducted in  an  apparatus  similar  to  that  ah-eady 
described,  the  electrodes  being  varied  in  size  in  order 
to  give  currents  of  vaiyiug  densities.  The  amount 
of  chlorate,  both  before  and  after  the  electrolysis, 
was  detei-niined  by  boiling  with  feiTOUS  sulphate  and 
titrating  with  potassium  bichromate.  The  results 
are  contained  in  Table  TV. 
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Table  IV. 


StrcnKth  of  Solution. 

Copper 
Deposited. 

Hydrogen 
Evolved. 

Oxygen 
Evolved. 

H.vdrogen 
Calculuted. 

Oxygen 
Calculated. 

Density  of 
Current 

Befoiv. 

Aft«r. 

Anip6i«s 
per  Sq.  Cent. 

1 
s 

Per  Cent. 
1-41 

1-41 

I'cr  Cent. 
r4l 

1-41 

•2515 
•2*30 

85'2 

S3^0 

43-9 

12 '0 

8S-9 
85'9 

42^9 

•0-200 
•0080 

These  results  prove  couclusively  that,  under  the 
couditious  of  the  experimeut,  no  perchlorato  what- 
ever is  formed.  Being  diametrically  opposed  to 
Dr.  Hnrter's  obsen-atious,  we  thought  it  only  right  to 
cndeavom-,  if  possible,  to  discover  those  conditions 
under  which  perchlorate  woiik!  be  formed.  We  have 
found  that  it  is  simply  a  question  of  cmient  density. 
By  regulating  the  size  of  the  electrodes  to  the  current 
passing,  it  is  possible  to  throw  the  electrolysis  on 
to  the  water  alone  or  on  to  the  chlorate  as  desired. 
Though  we  preferred  for  obvious  reasons  to  use 
magnesitun  chlorate,  it  is  worth  while  pointing  out 
that  precisely  similar  results  can  be  obtained  with 
potassium  chlorate. 

As  a  matter  of  fact,  in  the  first  two  of  Dr.  Hurter's 
experiments  no  perchlorate  whatever  is  formed,  at 
least  the  whole  of  the  cmTent  is  accounted  for  by 
other  products.    Thus  : — 


Exp.  I. 

Exp.  II. 

Chlorine. 

Chlorine. 

Oiygen  evolved 

•0488 
•1698 
•0278 

•0-2S0 

Chlorine  reduced  by  hydrogen  . . . 

•0465 

Copper  deposited  equal  to 

•2461 
•24^20 

•3031 
•2965 

It  may  be  of  interest,  as  bearing  in  a  very  practical 
way  on  the  subject  before  us,  to  give  a  brief  account 
of  an  experimental  trial  of  the  process  for  linen  yam 
bleaching  made  at  Belfast  in  the  autumn  of  last  yeai^. 
A  strict  comparison  was  made  with  the  ordinary 
process  of  bleaching  with  bleaching  ponder.  A 
bleaching  tank  of  the  usual  foi^m  was  divided  into 
two  equal  paints :  the  part  set  aside  for  the  electrolytic 
process  wasawanged  so  as  to  contain  enough  solution 
for  submerging  the  yarns  to  the  extent  of  two- 
thirds  their  length,  as  against  the  few  inches  dipping 
ordinarily  practised. 

By  an  exhaustive  series  of  trials,  in  which  a  5-cwt. 
cask  of  bleaching  powder  was  used  up,  the  consump- 
tion of  this  material,  by  the  several  quaUties  of  yams 
and  for  the  various  shades  (cream— one  ilip,  and  full 
cream— two  dips)  was  detemiined.  Taking  the 
numbers  for  one  day's  work— 4,088  hanks,  weighing 
1,22G  lbs.,  were  Ijleached  in  successive  portions 
during  a  period  of  lOJ  hours  in  the  electrolytic  tank. 
To  bleach  this  quantity  with  bleaching  powder  the 
amount  required  was  17.5  llis. 

The  mean  cniTeut  employed  was  770  amperes  at 
five  volt«. 

The  calcnlations  for  power  expended  are  based 
on    jrf.    per    horse-power    per    hour,   the    usually 


accepted  estimate  in  Belfast.    The  total  expenditure 
in  money  value  is  as  follows  : — 


1st  Period. 

2nd  Period. 

3rd  Period. 

Time 

1  h.  40  m. 
849  amp. 

Shrs. 
777  amp. 

3  h  50  m 

Current 

728  amp. 

Indicated    h.p.,    i.e.,    e.Ii.p. 

7-112 

I"509 

Power 

0    0 

s.   d. 
1     4i 

«.   </. 
0  Hi 

Cnists  .!  Interest  and  depre- 
^     ciation  

.Magnesium  chloride 

0    2 

0  a 

0     4i 

II    11 

II  j; 

II     4 

0    91 


2    2J 


1    8 


That  is,  a  total  of  4s.  8rf.,  as  against  14s.  4rf.  for 
bleaclung  powder. 

Another  important  featm^e  in  favoiu-  of  the 
electrolj'tic  method  is  the  rapidity  with  which  the 
bleaching  is  effected.  In  the  above  trials  the  average 
time  during  which  each  hank  of  yam  was  subjected 
to  the  bleacliing  action  was  1.5  minutes,  as  against 
47  minutes  by  the  ordinary  method.  This  result 
was  obtained  notwithstanding  the  fact  that  the 
electrolytic  solution  contained  only  2  •o  grms.  of 
available  chlorine  per  litre,  which  strength  was 
constantly  maintained,  whereas  the  bleaching  powder 
solution  employed  contained  15  ^2  grms.  per  litre. 

We  have  said  very  little  as  to  the  method  of 
criticism  and  investigation  pursued  by  Dr.  Hiu-ter 
in  his  paper.  Both  have  received  publicly  such  high 
commendation  that  it  would  seem  out  of  place, 
especially  for  oiu-selves,  to  say  a  word  to  the 
contrary.  But  as  we  are  not  likely  to  be  relieved 
of  the  task,  we  proceed  to  a  brief  notice  of  the 
features  to  which  we  take  exception. 

The  results  detailed  in  this  paper  sufficiently  show 
that  he  approached  the  investigation  as  a  pessimist. 
Having  obtained  the  low  yield,  described  by  him  as 
a  "  miserable  current  efficiency,"  imder  conditions 
eminently  calculated  to  give  such  a  result,  and 
having  re-asserted,  in  opposition  to  what  he  called 
"  mtistificntinns,"  the  text-book  view  of  the  reactions 
involved,  he  developes  the  investigation  on  indirect 
lines,  viz. ,  by  means  of  observations  upon  solutions 
of  calcium  hypochlorite  and  jiotassium  chlorate,  and 
applies  the  results  to  aecoimt  for  the  waste  of 
ciuTent  energy  at  both  anode  (oxidation  to  chlorate 
and  perchlorate)  and  cathode  (reduction  of  hypo- 
chlorite). 

Allowing  the  absolute  coiTeetness  of  the  author's 
numbers,  we  deny  their  value  as  a  basis  for  argument, 
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aa  we  have  shown  that  they  were  under  the  control 
of  the  experimenter. 

Ignoring  oiu-  observations  of  bleaching  efficiency, 
upon  which  onr  commTiui cation  was  essentially  based, 
and  on  which  the  economical  success  of  the  Hermite 
process  depends,  and  gi^■iug  unusual  prominence  to 
observations  of  ciment  efficiency,  the  author  finishes 
Ills  criticism  by  multiplying  oiu-  estimate  of  cost  by 
a  whole  number  of  no  small  magnitude.  His  con- 
clusions appeared  to  us  so  improbable  that  we  have 
felt  no  pressing  necessity  to  vindicate  ourselves  from 
their  effects. 

Apart  from  numerical  results,  it  is  an  easy  matter 
to  show  that  Dr.  Hiu-ter's  interpretation  of  the 
phenomena  of  the  electrolysis  is  wrong,  if  simple. 

His  explanation  of  the  electrolysis  is,  that  chlorine 
gas  is  formed  at  the  anode,  and  magnesium  hydrate 
at  the  cathode,  and  that  "when  they  have  been 
produced  iu  sufficient  quantity  and  ditliised  thi'ough 
the  solution,  they  react  uiJon  each  other  in  the  well- 
known  manner,  according  to  the  equation — 

2  MgH.:0,  +  CI  =  MgClcO;  +  MgCl,  +  2  H.O." 

As  a  matter  of  fact  there  is  no  evidence  whatever 
to  show  that  in  a  properly  conducted  electrolysis  of 
magnesium  chloride,  free  chlorine  exists  in  the 
solution  at  any  period.  Assuming,  for  the  sake  of 
argument,  that  such  is  the  case,  his  explanation  of 
the  formation  of  magnesium  hypochlorite  according 
to  the  above  equation  is  a  practical  impossibility. 
This  equation  is  never  reahsed.  If  chlorine  gas  is 
passed  into  water  containing  suspended  magnesium 
hydrate,  less  than  one-half  of  the  chlorine  is  con- 
verted into  hypochlorite,  the  other  going  to  form 
chlorate  and  chloride.  This  occurs  even  at  0^  C. 
(Lunge  and  Landolt.  Chem.  Ind.,  1885,  327— 3i6.) 

If  Dr.  Hurter  will  pass  the  cm-rent  for  a  few 
moments  through  the  solution  of  the  salt  with  careful 
observation  of  the  phenomena  at  the  cathode,  he 
will  find  it  coated,  not  with  magnesium  oxide,  but 
with  a  peroxidised  compound.  This  body,  on  being 
washed  with  water,  is  continuously  decomposed  with 
formation  of  soluble  oxidising  compounds. 

Dr.  Hurter  explains  the  discrepancies  between  his 
estimate  of  the  efficiency  as  calculated  from  gas 
analysis  (28 '34  per  cent.,  Exp.  I.),  and  that  deduced 
froni  actual  titration  of  the  solution,  25 '4,  by 
saying  that  magnesium  hypochlorite  readily  changes 
into  chlorate  iinder  ordinary  conditions.  Such  a 
great  difference,  13 '9  per  cent,  of  the  whole,  during 
the  short  period  of  experimenting,  induced  us  to  test 
by  actual  experiment  the  amount  of  decomposition 
that  really  does  take  place.  An  electrolysed  solution 
was  kept  in  a  stoppered  bottle  and  titrated  with 
decinormal  araenious  acid  from  time  to  time.  The 
results  are  shown  below  : — 


Date. 


Percentage  of 
available  CI. 


August  20th,  1SS7 'IT? 

29t1i     „    -ITS 

Octoberl2th    'leo 

January  Will,  1SS8 'ICti 

In  nine  days,  therefore,  the  amount  of  conversion 
into  chlorate  is  barely  appreciable,  and  in  five  months 
it  only  amounts  to  ij"2  per  cent.  The  same  solution 
was  then  exposed  in  an  open  beaker  for  three  weeks. 
Even  in  these  circumstances  the  loss  amounted  to 
only  30  per  cent.  Much  of  this  loss  is  due  to  the 
escape  of  chlorine  compounds  into  the  air. 


With  these  numbers  before  us,  therefore,  we 
cannot  accept  Dr.  ITurter's  explanation  of  the  want 
of  uniformity  between  his  results. 

Moreover,  as  we  have  already  pointed  out  (see 
Tables  I.  and  m.),  the  amoiuit  of  chlorine calciUated 
from  the  oxygen  aVisorbed  (I.e.,  the  dilTerence  between 
the  theoretical  and  that  evolved!  is  almost  exactly 
equal  to  that  obtained  by  du-ect  titration,  viz.,  1'332 
as  against  1  -333,  aud  1  -495  as  against  1-472,  showing 
that  in  our  experiments  the  results  from  gas  analysis 
are  practically  the  same  as  those  obtained  by 
titration. 

He  accoimts  for  the  presence  of  oxygen  in 
the  evolved  gases  by  stating  that  it  is  due  to  the 
electrolysis  of  magnesium  hypochlorite,  and  its 
conversion  into  chlorate,  thus  : — 

3  SlgCUO-:  +  9  H,0  =  3  MgH^O,  -f  H„  +  6  HCIO  +  O^. 

\ J      ^ y I 


Cathode. 
G  HCIO  =  2  HCIO3  +  4  HCl. 


Anode. 


He  further  states  that  "  the  formation  of  chlorate 
exactly  coiTesponds  to  the  oxygen  found  in  the  gas." 

The  following  table  gives  the  volume  of  oxygen 
obsers-ed,  and  that  calculated  from  the  above  equa- 
tion, in  Dr.  Hurter's  experiments  and  in  some  of 
our  own  ; — 

Table  V. 


Co.  Oxygen 
Evolved. 


Cc.  Oxygen 

calculated  from 

Dr.  Hurter's 

Equations. 


Percentage 
Error. 


Dk.  Hurter's  Experiments. 


Exp.  1  .... 

7-G8 

8-48 

9-e- 

,.  2.... 

3-93 

G-M 

40-9- 

„  3.... 

2-10 

2-21 

5-0- 

„  t.... 

0-24 

4-60 

SS-S  + 

„  5  . ... 

172-50 

131-90 

30-4  + 

Cross  and  Sevan's  Experiments. 


Exp.  1  . . . . 

25 -SO 

19-50 

3-2-3  + 

2  .... 

14-74 

u-at 

31-1  + 

„  3.... 

12-70 

2-42 

4a4-8  + 

,.  4.... 

7-10 

0-59 

1100- 3  + 

„  5.... 

8-80 

0-51 

1G25-5  + 

From  these  numbers  it  is  clear  therefore  that  there 
is  no  direct  connexion  between  the  amount  of 
chlorate  foi-med  and  the  oxygen  evolved. 

Again,  if  Dr.  Hurter"s  explanation  were  correct, 
the  volume  of  oxygen  evolved  should  be  far  gi-eater 
diu-ing  the  last  period  of  an  experiment  than  during 
the  first,  as  in  the  latter  case  there  is  little  or  no 
hyjiochlorite  which  can  be  electrolysed.  As  a  matter 
of  fact  this  is  not  the  case  in  oiu-  experiments,  and 
even  in  Dr.  Hm-ter's  the  increase  in  the  volume  of 
oxygen  is  so  slight  as  to  be  far  below  that  required 
by  the  equation. 
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Table  VI. 

PllOPOBTION   OP  OXYGEX   EvOLVEO. 




Dr.  IIUKTER. 

Cross  and  Bevax. 

1st  iioriotl 

Per  Out. 
19-29 

Per  Cent. 
7-8S 

Por  Cent. 

n-iH 

Per  Cent. 
5-"(J 

2ml     

20- S3 

8-83 

8-42 

0-90 

3pJ      

10-00 

0-18 

4th      „     

11-80 

5-oa 

We  thiuk  it  is  more  reasouable  simply  to  regard 
the  oxypren  evolved  as  due  to  the  electrolysis  of 
water,  withiiut  any  reference  whatever  to  the  forma- 
tion of  chlorates. 

It  was  a  careless  mistake  in  our  paper  to  speak  of 
hydrogen  peroxide  being  jMes<')i^  and  Dr.  Hiu-ter's 
criticism  on  this  point  was  fully  justified.  He  will 
see  that  we  were  misled  by  the  appearance  of  the 
peroxidised  body  at  the  cathode  ;  and  this  is  e\-ideuce 
of  the  complicated  uatiu-e  of  the  electrolysis,  and 
explains  in  some  degree  the  unusual  bleaching  pro- 
perties of  the  solution. 

The  complete  exijlanatiou  of  the  course  of  the 
electrol.ysis  aud  the  properties  of  the  resulting 
solution  we  do  not  pretend  to  give  in  the  mean 
time.  The  investigation  necessary  for  this  involves 
a  series  of  calorimeti-ic  determinations ;  and  the 
exhaustive  study  of  the  decomposition  we  intend  to 
prosecute,  when  time  permits,  on  the  lines  of  the 
well-known  rescirches  of  C  R.  A.  Wright  and  others. 
;Phil.  Mag.  1880.)  The  value  of  the  "tiiial"  E.M.F., 
representing,  i.e.,  the  balance  of  work  done  in  the 
electrolysis,  must  be  very  considerably  affected  by 
the  secondary  action  of  negative  ions  upon  the 
solution. 

When  we  fii-st  ajiproached  the  investigation  we 
worked  necessarily  on  the  lines  of  those  who  had 
preceded  us,  and  our  results  were  expressed  as  the 
relation  of  Amperes  to  bleaching  work,  and  iu  con- 
verting tliis  relation  into  that  of  cost  we  took  the 
E.M.F.  .at  the  constant  maximum  of  five  volts.  On 
this  view  the  mechanism  of  the  electrolysis  was  of 
secondary  importance. 

Now  it  being  evident  from  our  results,  as  well  as 
those  of  Ledeboer,  that,  expressed  as  the  ratio  of 
ampc-re.s  to  bleaching  work,  we  had  to  do  with  novel 
phenomena,  and  it  was  incumbent  upon  us  to  suggest 
the  explanation  ;  the  i-atio  in  question  being  experi- 
mentally determined  is-ith  rejieated  and  independent 
verifications,  the  "  new  "  cause  could  only  bo  one  of 
two  :  (1)  greater  bleaching  activity  of  the  electrolytic 
chlorine,  involving  an  expenditure  of  about  one-iialf 
the  quantity  necessary  when  employed  in  the- form 
of  bleaching  powder;  (2)  more  than  the  ordinary 
electrolytic  equivalent  of  chlorine,  according  to  Fara- 
day's second  law,  being  liberated  under  the  conditions 
of  the  electrolysis. 

Of  (1)  we  have  the  proof  in  the  scores  of  bleaching 
tests  which  we  have  made  and  seen  made.  The 
opportmiity  of  making  confirmatory  tests  we  offered 
on  the  occasion  of  rea<liiig  our  foiiner  paper,  but  our 
critics  evidently  considered  tliis  unnecessarv.  Dr. 
Hurter  dismisses  our  statements  on  the  point  with 
the  remark  that  they  "  prol)ably  rested  on  as  in- 
secure a  basis  as  our  statement  of  the  high  yield  of 
chlorine." 

To  this  we  reply :  "  qui  vult  decipi.  dccipiatnr." 

With  regai-d  to  1 2)  we  confess  that  tlie  experimental 
evidence  we  had  upon  this  point  was  slender,  though 
we   had   no   reason   to   doubt  tlie   nccuracv  of  our 


measuring  instruments.  We  must  admit,  moreover, 
that  our  numbers  have  not  been  confirmed  by  those 
recorded  in  the  present  paper,  but  it  must  not  be 
forgotten  that  tlie  conditions  of  the  experiments  are 
different.  AA'e  would  remind  our  critics  that  this  is 
only  an  incidental  factor  of  the  system  :  the  funda- 
mental industrial  equation  — the  one  to  whicli  we 
drew  special  attention — is  the  ratio  of  "  Watts  "  to 
bleaching  work.  We  have  given  the  results,  and 
8ubse(iuent  experience  has  substantially  confirmed  the 
estimate  of  cost  originally  propounded. 

It  may  be  urged  by  our  critics  that  wo  ought  to 
show  iu  what  respect  Dr.  Ilurter's  conditions  of 
working  were  wrong.  Unfortunately  the  details  he 
has  furnished  are  not  sufficiently  precise  for  us  to 
know  exactly  what  his  conditions  were. 

Though  a  thorough  circulation  of  the  solution  in 
the  electrolyser  is  essential,  Dr.  Ilm-ter  preferred  to 
dispense  with  it.  The  eflect  of  circulation  is  sliown 
by  the  following  details  of  two  exi^eriments  identical 
in  every  respect  save  tliat  in  No.  2  the  solution  was 
stin-ed  : — 


Efficiency 
Available. 

Efficiency 

Total. 

N.I.  1  

X(i.  2 

6H-0 
750 

Wi 

Dr.  Hiirter  has  chosen  to  condemn  the  process  on 
the  result  of  exjioriments  iu  the  conduct  of  which  an 
essential  detail  was  omitted. 

In  Conducting  the  electrolysis  of  magnesium 
chloride,  the  best  results  are  obtained  when  the  size 
of  the  electrodes  is  such  that  there  is  a  current  of 
about  -02  ampere  per  sq.  cent.  Dr.  Hurter  varied 
his  apparatus  so  as  to  include  current  densities 
from  -0006  to  0'48  ampere  per  scj.  cent.,  in  every 
case  with  the  same  result,  u  ''  miserable  current 
efficiency." 

Even  the  least  favoiu-able  of  the  results  we  have 
now  brought  forward  shows  a  cuvreut  efficiency 
sufficiently  high  to  render  the  process  commercially 
successful.  We  are  fully  convinced,  from  expei-ience, 
that  the  results  obtainable  on  a  large  scale  are 
considerably  in  advance  of  anything  possible  in  the 
laboratorv. 


DISCUSSION. 

The  Cii.^iRMAX  considered  the  paper  as  one  of 
special  interest  as  throwing  light  upon  an  obscure 
subject.  The  diverging  results  obtained  by  different 
experimenters  when  working  under  differing  condi- 
tions showed  the  gieat  importance  of  such  researches 
as  those  just  described  by  the  authors. 

Mr.  Moxi)  congratulated  the  authors  upon  having 
got  well  out  of  a  situation  in  which  they  appeared 
to  be  in  conflict  with  the  familiar  law  known  as 
Faraday'  s  law,  by  basing  their  explanation  of  the 
extraordinary  and  unexpected  efficiency  of  the 
Hennite  process  on  the  fact  that  the  electrolysed 
solution  had  a  greater  bleaching  than  oxiilising 
activity.  He  saw  no  reason  to  doiibt  this  explana- 
tion ;  at  the  same  time  it  seemed  to  him  to  be  a 
matter  hardly  within  the  cognisauce  of  the  chemist, 
but  ratlier  one  which  must  be  left  to  the  practical 
bleacher  to  decide.  He  thought  members  wotild  take 
more  interest  in  the  matter  when  Messrs.  Cross  and 
Bevan  were  able  to  put  before  them  the  experience 
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of  a  prnctical  bleacher,  who  shonld  Imve  worked  the  I 
proi'oss  for  a  loiigfthcupil  period  ou  a  reasouublo 
scale.  Tlieu  they  would  be  in  a  position  to  judge 
tlie  facts.  A  few  experiments  made  on  one  substance 
only — linen  yam— were  hardly  sufficient  to  supply 
the  necessary  knowledge. 

Mr.  Cudss  observed  that  the  process  was  started  in 
America,  in  January,  at  a  paper  mill.  It  was  started 
without  u  hiteli,  ami  had  nm  without  a  hitch  ever 
since.  He  had  the  testimony  of  the  American  com- 
pany that  every  one  of  the  guarantees  given  them 
had  been  more  than  fulfilled.  Moreover,  the  results 
obtained  were  on  a  wide  range  of  substances.  He 
might  say,  in  regard  to  the  apjiareut  coullict  with 
the  Faraday  law  which  Mr.  Moud  had  mentioned — 
and  which  had  been  greatly  misapprehended — that 
the  number  finally  adopted  in  their  first  paper  for 
the  yield  per  ampere  was  some  fi  per  cent,  in  excess 
of  the  usually-adopted  equivalent.  The  number  in 
question  was  the  mean  of  experimental  numbers 
obtained  in  a  .series  of  observations  divided  for 
convenience  into  periods.  They  found  themselves 
confronted  with  a  cause  of  which  they  had  no  pre- 
vious experience,  and  they  were  undecided  at  the 
time  to  what  to  assign  it.  It  must  be  either  that 
more  chlorine  was  liberated  than  was  shown  by  the 
instrument,  or  that  this  chlorine  had  an  exceptional 
bleacliing  efficiency.  When  they  read  their  first 
paper,  their  desire  was  simply  to  bring  the  matter 
forward  for  discussion,  hoping  to  receive  help  iu  the 
elucidation  of  the  tlifficulty.  They  had  no  desire  to 
make  any  rash  assertions,  and  in  the  discussion 
which  ensued  they  were  disappointed  to  find  a  dispo- 
sition to  ignore  facts  and  treat  the  question  on 
personal  hues  In  several  prints  since  published 
they  had  been  ridiculed  as  having  published  an 
estimate  wliich  had  turned  out  to  bo  30  times  less 
than  the  true  estimate.  The  position  might  have 
been  a  serious  one  for  them  had  they  not  felt  that  all 
who  knew  them  would  believe  that  they  had  per- 
formed their  work  straightfoi-wai'dly,  and  were  not 
likely  to  make  so  serious  a  blunder.  In  fact,  they 
■would  have  regarded  criticism  indicating  an  eiTor  of 
30  }}•;■/  c:'iit.  as  far  more  serious  than  was  Dr.  Hiu-ter's 
absm-dly  high  estimate. 

Mr.  T.  CiiiusTY  said  that  some  friends  of  his  had 
come  across  from  America  to  inquire  into  the 
Hermite  process  and  try  the  experiments  here. 
Without  going  into  details,  it  would  be  sufficient  to 
say  that  those  friends  had  written  lum  tliis  week 
to  say  that  they  had  been  working  the  process  on 
a  large  scale,  and  not  only  were  they  perfectly 
satisfied  with  the  results,  but  the  work  which  they 
had  shown  to  their  neighboiu-s  had  decided  them 
also  to  order  appai-atus.  He  thought  that  was  the 
best  proof  that  cordd  be  given  that  the  process  was 
a  commercial  success. 

Professor  Df.war  congratulated  Messrs.  Cross  and 
Bevan  on  their  admiral)le  paper.  He  had  not  had 
an  opportunity  of  again  refei-ring  to  Dr.  Hurter's 
figures,  but  from  the  details  given  in  the  present 
paper  he  felt  no  doubt  that  this  was  one  of  those 
cases  which  were  explained  by  the  natiu-al  difficulties 
of  electrolytic  methods.  No  doubt  Dr.  Hurter  was 
perfectly  clear  and  definite  in  the  conclusions  he 
had  drawn  from  the  laboratory  experiments  he  had 
made,  perhaps  with  antecedent  views  liased  on 
Faraday's  law  and  something  else  other  than  jDrac- 
tical  working.  Here  was  just  the  difierence  between 
practical  knowledge  and  laboratory  knowledge.  As 
a  matter  of  laboratory  investigation,  the  atithors  had 
substantiated   their  position  ;   in   doing   which,    no 


doubt  Dr.  Hurler's  criticism  had  been  a  great 
stimubis  to  them.  However,  ho  could  not  but 
congratulate  them  on  the  admirable  series  of 
numbers  they  had  given. 

M.  Hkrmite,  having  been  invited  by  the  Cliaii-man 
to  give  the  meeting  the  benefit  of  his  experience, 
said  it  was  undoubtedly  true  that  the  results  would 
vary  according  to  the  conditions  under  whidi  the 
experiments  were  made  ;  so  much  so,  that  it  had 
taken  live  years  of  constant  work  to  enable  him  to 
obtain  a  practical  mastery  of  those  conditions.  He 
had  just  returned  from  America,  where  he  had 
started  the  process  for  the  bleaching  of  piii^er  pulp. 
Tlie  last  work  done  was  ou  a  scale  of  -i],  tons  per 
day,  bleaching  with  a  solution  containing  a  maximum 
(piantity  of  available  chlorine  of  1  gram  per  litre. 
The  solution  was  siriply  passed  through  the  elec- 
trolyser  and  run  into  the  pulp.  They  had  also 
bleached  spruce  piilp— a  pulp  which  was  considered 
in  the  mill  as  entirely  past  bleaching,  as  attempts  to 
do  so  generally  residteil  m  destroying  the  pulp.  He 
had  succeeded  in  bleaching  such  pulp  with  a  liquor 
weaker  iu  chlorine  than  even  1  gram  per  litre,  and 
withoiit  injuring  the  fibre  at  all.  They  were  now 
putting  uj)  plant  on  a  larger  scale,  and  he  hoped,  in 
a  short  time,  to  be  able  to  show  more  important 
results,  representing  a  replacement  of  about  10  tons 
of  bleaehing-powder  per  day. 

Mr.  W.  P.  TiroMPSox  (Secretary  of  the  Liverpool 
Section)  said  it  might  almost  be  inferred  from  some- 
thing which  had  been  said  at  the  beginning  of  the 
paper  that  Dr.  Hurter  had  been  mnning  away.  He 
wished  to  state  therefore  that  Dr.  Hm-tcr,  having 
heard  in  Mai'ch  that  Messrs.  Cross  and  Bevan  desired 
to  read  a  fiu-ther  paper  on  the  Hermite  process,  had 
brought  the  matter  before  the  Liverpool  Section. 
The  result  was  that  he  (Mr.  Thompson)  was  directed 
to  invite  them  to  read  it  at  the  Apiil  meeting  of  the 
Livei'pool  Section,  in  order  that  they  might  have  an 
opportunity  of  facing  the  lion  iu  his  den  and  fighting 
l)r.  Hiu-ter  on  his  own  ground.  Dr.  Hiu-ter  had 
an'anged  to  come  back  from  the  Continent  to  attend 
the  meeting  iu  such  case.  But  unfortunately 
]M.  Hermite  was  in  America  at  the  time,  and  Messrs. 
Cross  and  Bevan  thei'efore  preferred  not  to  give  their 
paper  at  the  Liverpool  meeting.  That  was  the  reason 
why  the  paper  was  not  read  when  Dr.  Hiu-ter  would 
have  been  present. 

Professor  Dewar  asked  M.  Hermite  whether  he 
had  contrasted  the  efficiency'of  his  chlorine  with  a 
similar  strength  of  hypochlorite  of  magnesium,  and 
if  so  whether  the  efficiency  was  still  in  the  ratio  of 
about  2  to  1. 

M.  Hermiti:  replied  that  he  had  made  the  contrast 
and  had  found  the  difference  not  so  gi-eat  as  with 
bleaehing-powder. 

Professor  Dewar  :  And  tliis  is  not  to  be  accounted 
for  merely  by  the  hypochloi-ite  efficiency  ? 

M.  Hermite  :  That  is  so.  I  may  add  that  with 
strong  solutions  of  the  salt  we  get  some  vei-y  active 
form  of  oxygen.  With  weaker  solutions,  on  the  other 
hand,  the  bleaching  activity  is  increased  by  reason  of 
the  diminished  proportion  of  the  salt,  which,  as  we 
know,  would  retard  bleaching  action.  The  chief 
featm-e  of  my  process  is  that  the  compounds  are 
simply  trausfeiTcd  to  the  substance  undergoing 
bleaching  and  the  carrier  is  regenerated,  so  that  we 
have  a  circulation  from  electrodes  to  pulp  and  are 
able  to  avail  omselves  of  the  bleaching  compounds 
iu  the  nascent  state. 
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P^feesor  Bewati:  And  the  snbstnnoe  does  not 
ivi|nire  to  bo  near  the  olcetroilos  ;  tlie  nascent  con- 
dition persists,  as  it  were,  alter  the  solution  leaves 
the  electrodes  ? 

M.  HEitMiri::  Yes;  but  of  course  tlie  etliciency  is 
not  so  fjreat  witli  an  old  solution  as  witli  a  now  one. 
For  its  highest  etliciency  the  solution  must  be  tested 
when  it  leaves  the  electrolyser. 

Mr.  MoxD  :  Still  I  uuder.stand  that  the  pulp  is  not 
absolutely  in  the  electrolyser,  but  is  contained  in  a 
sepiuiite  vessel. 

M.  Hkrmite:  Tes,  but  the  passage  is  extremely 
rapid. 

Professor  Dkwae  :  I  thought  so  ;  because  you  say 
thiit  the  enormous  difference  between  the  rotations 
of  the  sohitious  would  suggest  that  in  Ur.  Hurter's 
experiments  he  was  getting  chlorate.  If  j'ou  assume, 
as  the  authore  say.  that  the  electrolysis  is  simply  that 
of  water,  and  that  the  oxygen  at  a  certain  density 
is  simjily  added  on  to  the  magnesium  chloride  as 
hypochlorite  of  magnesium. 

Mr.  Mond  ilisseuted. 

Professor  Dewah  :  It  is  quite  as  rational  as  the 
other  view.  In  Dr.  Hiu-ter's  experiments,  the 
hypochlorite  would  remain  near  the  electrode,  and 
would  then  be  transformed  into  chlorate.  Therefore, 
there  is  an  enormous  diftereuce  produced  by  the 
rotation  of  the  solution.  The  rationale  of  the  process 
would  appear  to  be  the  oxidation  of  magnesium 
chloride  to  hypochlorite. 

^[.  Hermiti.  :  If  I  rightly  understand  Dr.  Hiu-ter's 
experiments^  he  obtained  so  high  a  resistance  that 
the  solution  must  have  been  almost  boiling.  Under 
such  conditions  how  could  he  obtain  good  results  ? 
If  he  had  come  to  us  and  asked  us  for  further  details 
we  could  have  shown  him  much  lietter  results. 

Mr.  Watsox  Smith  desired  to  call  attention  to  an 
important  paper  by  Dr.  Jiuisch.  late  of  Widues, 
which  had  appeared  in  the  Chemischc  InduHrie  (1888, 
No.  .".),  since  the  writing  of  the  paper  before  the 
meeting.  Dr.  .Turisch  had  electrolysed  calcium 
chloride,  which  was  a  much  more  stable  salt  than  mag- 
nesium chloride.  The  gist  of  his  paper  was  briefly 
this  :  Taldng  -2  kilos,  of  coal  bm-nt  per  horse-power 
per  hour,  he  anived  at  the  conclusion  that  the  pre- 
paration of  1  kilo,  of  bleachiug-powder  by  means  of 
electrolytic  chlorine  from  calcium  chloride  required 
an  expenditure  of  18  kilos,  of  coal.  He  contrasted 
this  result  with  the  \  kilo,  of  coal  required  for  the 
production  of  1  kilo,  of  bleaching-powder  by  the 
Deacon-Hiu-ter  process.  An  abstract  of  the  paper 
would  appear  in  the  next  issue  of  the  Society's 
Journal.     (.SV-' jirj^e  327.) 

Jfr.  Cross  observed  that  the  experiments  described 
by  Dr.  Jurisch,  though  they  constituted  an  interesting 
contribution  to  the  subject,  had  no  relation  whatever 
to  the  Hermite  method  of  working.  Dr.  Jurisch 
separated  his  ions,  and  therefore  had  to  employ  a 
very  high  voltage,  in  consequence  of  the  absence  of 
those  secoudarj'  reactions  which  made  the  estimate 
of  power  so  low  in  the  Hennite  system.  His  calcu- 
lations, moreover,  were  based  on  an  unusually  large 
deduction  for  couveraion  of  steam  into  E.H.P.,  viz., 
.')0  per  cent.,  and  no  account  was  taken  of  the 
chlorine  lost  in  attacking  the  anode.  Tliere  was  no 
Ruggestiou  in  the  paper  that  the  difference  of 
potential  (8 '4  volts.)  obtaining  in  the  experiment 
was  unnecessaiily  high. 

^Ir.  liEVAX.  iu  reply,  said  :  Mr.  Mond  has  been 
already  answered  by  Mi-.  Cross  and  M.  Hermite, 
and  I  need  only  say,  witli  reference  to  his  remark 


on  the  limited  natnre  of  onr  experiments,  that  if 
he  will  refer  to  our  original  paper  ho  will  iiud  that 
the  eflicieucy  of  the  chlorine  was  stated  by  us  as  the 
result  of  experiments  on  many  difl'erent  specimens 
of  cellulose.  1  am  much  obliged  to  Professor  Dewar 
for  the  kind  manner  in  which  he  has  spoken  of  our 
work.  As  something  has  been  said  about  oiu-  being 
invited  to  attend  the  reading  of  Dr.  Hurter's  paper, 
I  desire  to  say  that  we  would  have  been  happy  to 
attend  if  we  had  received  <lue  notice.  The  fact  was 
we  received  the  invitation  on  the  Tuesday,  and  the 
meeting  was  to  be  held  on  the  Wednesday.  I  WTote 
at  once  to  Mr.  Thomiison,  the  secretary  of  the 
Liverpool  Section,  pointing  out  that  the  (lift'erences 
between  Dr.  Hurter's  results  and  ours  were  probably 
due  to  differences  of  conditions.  I  must  protest 
strongly  against  Dr.  Hurter's  condemnation  of  an 
industrial  jirocess  on  such  slender  grounds.  He 
states  that  what  we  have  said  is  not  worthy  of 
serious  criticism,  and  that  he  can  only  accept  his 
own  estimate  of  the  results.  I  am  glad  to  find  that 
Professor  Dewar  takes  the  ^^ew  he  does  of  the 
course  of  the  electrolysis.  We  have  long  held  that 
view,  because  there  is  not  the  least  scintilla  of 
e%"idence  to  sliow  that  free  chlorine  exists,  or  ever 
existed,  in  the  sohition. 


itibnpool  ^cftioii. 


Chairman  :  Prof.  J.  Campbell  Brown. 

Vice-Chairman:  Dr.  F.  Hurtcr. 

Commiffce ; 


J.  Ani.rk. 
v..  (;.  tollunl. 
Krtu'st  liihhy. 
11.  lirunncr. 
.1.  C.  G.imlilc. 
IJ.  lleniian. 


J.  W.  KytKistou. 
E.  K.  Muspralt. 
J:is.  Simpson. 
A.  Xorman  Tate. 
A.  Watt. 


JTon.  Local  Sec.  and  Treasurer : 
W.  r.  Thompson,  (I,  Lord  Stroct,  Liverpool. 


Notices  ct  I'aper.s  and  Com mnnical ions  for  the  Heelings  to  be 
sent  to  the  Local  Secretary. 


Meeting  licld  April  Uh,  1888,  at  Univcrsiiy  College, 
Brownlow  Street. 


DR.  J.  CAMPBELL  BROWN    PRESIDING. 


MISCELLANEOUS  COMMUNICATIONS. 

Mr.  Douglas  Herman  exhibited  a  few  sample  sheets 
from  a  letter  copying-book  which  was  supposed  to 
require  no  damping,  the  paper  being  impregnated 
with  a  scdutiou  of  glycerine,  which  kept  it  per- 
manently moist  if  not  exjiosed  to  too  high  a  tem- 
perature. 

There  was  nothing  jiarticulai-ly  new  in  the  idea, 
a  similar  process  having  been  patented  by  Messrs. 
Vasseurs  and  Houbigant  in  lS,i,8  ;  but  he  was  not 
aware  whether  it  had  been  practically  applied  until 
recently,  and  would  like  to  know  if  the  members 
had  had  any  experience  of  these  perennially  damp 
copying-books,  as  it  seemed  somewhat  strange  that. 
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if  there  were  no  practical  objections,  the  process 
had  not  come  into  more  general  nse  before  this. 

The  samples  shown  had  been  kept  for  a  couple  of 
months.  To  prevent  off-setting  it  was  recommended 
to  leave  the  last  four  or  live  pages  copied  on  between 
sheets  of  blotting  paper.  The  maker  asserted  that 
the  book  would  hold  its  moisture  unless  exposed  to 
intense  artificial  heat,  and  that  in  this  case  it  would 
recover  its  moisture  by  exposure  to  air. 

Mr.  NoKM.\.x  T.\TE  said  that  if  they  did  not  rccjuii-e 
damping,  it  would  be  a  great  advantage  in  office 
matters,  as  there  was  a  great  difficulty  in  getting  the 
office  boy  to  understand  how  to  dump  properly. 


-=eeec«««= 


MANUFACTURE  OF  LEME  MUD  INTO 
CEMENT  BY  RIGBY'S  PATENT. 

BY  J.  S.  RIGBY. 

TuE  question  of  waste  products  in  the  manufactui'e 
of  alkali  has  long  been  a  source  of  trouble  to  the 
manufacturer,  and  any  feasible  method  of  disposing 
of  the  same  must  be  hailed  with  satisfaction,  especially 
where  such  method  is  at  once  a  means  of  disfiosal 
and  at  the  same  time  a  source  of  profit. 

In  bringing  this  matter  before  the  Society  I  have 
been  encouraged  by  some  of  the  largest  alkaU  makers 
in  the  trade,  who  have  imhesitatingly  adopted  my 
process  for  the  manufacture  of  Portland  cement 
from  lime  mud. 

Portland  cement,  as  most  of  you  are  aware,  takes 
its  name  from  its  resemblance  to  Portland  stone. 
The  seat  of  the  manufacture  is  on  the  Thames  and 
Medway,  where  it  is  made  from  chalk  and  mud,  both 
existing  in  almost  unlimited  quantities  in  the  same 
neighbourhood.  A  comparatively  small  quantity  is 
pi'oduced  in  North  Wales  from  the  carboniferous 
limestone,  and  in  the  MiiUands  from  the  lias  lime- 
stone, which  contains  from  In  to  20  per  cent,  of 
silica  and  alumina,  with  a  small  percentage  of  oxide 
of  iron.  It  is  ground  by  the  aid  of  suitable  machinery 
as  finely  as  possible,  and  mixed  with  the  shale  (in 
the  same  fine  state  of  division)  containing  sUica  and 
alumina  in  such  proportions  that  will  produce 
approximately  a  cement  corresponding  to  the  follow- 
ing analysis : — 

Lime G2 

Aluiniiia  and  iron  oxide 10 

Silica 22 

It  is  of  the  highest  importance  that  the  lime  should 
exist  in  as  near  the  quantity  named  as  possible,  a 
very  sUght  (.livergence  would  alter  the  quality  of  the 
cement  very  materially ;  an  excessive  quantity  of 
clay  would  give  a  cement  of  a  brown  colour  having 
a  low  tensile  strain.  Lime  in  excess  is  also  to  be 
deprecated,  for  it  necessitates  the  purging  of  the 
cement,  as  it  is  termed,  that  is,  the  cement  is  spread 
out  on  floors  so  as  to  admit  of  the  hydration  of  the 
bme.  In  some  of  the  works  where  the  cement  is 
produced  from  limestone,  it  is  usual  to  keep  it  for 
two  months,  turning  it  from  time  to  time,  thus 
entaiUng  considerable  expense. 

Makers  of  cement  have  suffered  severe  losses 
through  their  lack  of  knowledge  in  not  being  able 
to  ascertain  the  quality,  or  estimate  the  component 
parts  of  the  cement-producing  mixtiire.  Some  of  the 
large  works  now  employ  chemists,  and  so  ciUTy  on 
the  business  in  a  scientific  manner. 


It  will  be  seen  from  what  has  been  stated  that  it 
is  essential  in  the  production  of  cement  to  have  a 
carbonate  of  lime  in  as  fine  a  state  of  division  as 
possible,  either  in  the  form  of  ground  limestone  or 
chalk.  Carbonate  of  lime,  as  a  bye-product,  has 
been  produced  by  alkali  manufacturers  for  the  past 
30  years,  and  in  a  state  that  will  compare  favourably 
with  the  finest  ground  limestone,  or  even  chalk. 
This  substance,  commonly  known  as  lime  mud,  has 
always  been  a  source  of  trouble  to  the  manufacturer  ; 
to  use  it  as  a  substitute  for  Umestone  in  the  black 
ash  mixing  retanls  the  process  very  considerably, 
owing  to  the  amount  of  water  the  mud  contains,  the 
best  appliances  in  the  shape  of  filter  beds  and  pumps 
fiiiling  to  reduce  moisture  to  much  less  than  30  per 
cent. 

Some  manufactiu-ers  have  sent  the  lime  mud  away 
as  refuse  at  a  considerable  expense,  whilst  others  run 
it  into  the  river. 

When  alkali  was  of  far  greater  value  than  it  is  at 
the  present  day,  there  was  not  the  same  necessity  to 
study  economy  so  strictly  ;  now  we  find  what  have 
been  hitherto  waste  products,  have  been  utUised 
with  considerable  advantage.  In  the  case  of  lime 
mud,  having  experimented  with  it  (some  two  years 
ago)  with  a  view  to  manufacturing  Portland  cement, 
I  came  to  the  conclusion  that  by  proper  manipulation, 
and  by  washing  the  mud  as  free  from  alkali  as 
possible,  and  eliminating  the  sulphur  compounds, 
the  alkali  manufacturer  had  in  his  hands  a  substance 
as  valuable  for  cement  making  as  chalk,  with  the 
advantage  over  the  latter  substance  of  being  free 
from  flints,  and  in  a  state  ready  for  mixing  with  the 
least  possible  trouble. 

In  the  first  instance  I  made  a  cement  from  the 
lime  mud  without  the  latter  being  puiified,  and 
found  it  produced  a  cement,  of  a  very  uncertain 
nature  ;  when  made  into  briquettes  and  placed  in 
water,  they  frequently  crumbled  away,  or  if  they 
held  together  at  all,  a  very  slight  strain  caused  them 
to  break.  The  cement  had  also  an  unpleasant 
slippery  feel  with  it  when  taken  from  the  water  ; 
it  also  evolved  sulphm-etted  hydrogen  when  treated 
with  an  acid.  I  expected  that  the  sulphur  com- 
pounds would  have  been  decomposed  by  coming  in 
contact  with  the  CO:  evolved  in  the  decomposition  of 
the  CaCOs  during  the  process  of  making  the  clinker 
in  the  kibis,  but  in  every  instance  I  foimd  sulphides 
present.  Knowing  that  it  was  most  important 
that  Portland  cement  should  be  free  from  sulphides, 
I  endeavoured  to  elimuiate  them  from  the  bme  mud. 
I  found,  by  passing  CO^  through  a  mixture  of  lime 
mud  and  water,  a  chalk  was  produced  that  t|nitc 
answered  my  expectations  ;  the  CO;  can  be  obtained 
from  the  kiln  during  the  decomposition  of  the  slurry 
(a  technical  term  for  the  mixtiue  of  clay  and  chalk). 
It  has  also  suggested  itself  to  me  that  the  COj  from 
the  above  process  could  be  used  in  Chance's  or 
Simpson  and  PameU's  process  for  the  recovery  of 
sulphur  from  alkah  waste,  instead  of  burning 
Umestone  especially  for  that  purpose. 

I  will  now  give  you  a  brief  description  of  my 
process  for  the  manufactiu-e  of  cement  from  lime 
mud.  It  is  very  similar  to  the  method  adopted  in 
ordinary  cement  works,  with  the  exception  that  the 
chalk  or  lime  mud  requires  purification  before  being 
calcined,  either  before  or  during  the  ju-ocess  of  mixing 
the  Ume  mud  and  clay  (say  the  latter).  I  take  the 
lime  mud  direct  from  the  filters  after  being  washed 
as  free  from  alkali  as  possible,  and  mix  with  a  good 
imctuous  clay  in  such  proportions  that  wiU  produce  a 
cement  correspontling  to  analysis  already  mentioned. 
It  is  highly  important  that  every  attention  be  paid 
to  procuring  a  reliable  clay  of  regular  quality,  for 
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upon  this  depends  tbe  sxiccess  of  the  opemtion  ;  an 
uplim.l  olav,  contiiiniuR  as  it  pronerallv  does  a  con- 
Bidenible  amount  of  sand,  will  not  produce  nearly 
so  pood  a  cement  as  that  made  from  river  mud, 
which  is  an  alluvial  deposit  and  free  from  the  im- 
purities contained  in  the  upland  clay. 

After  the  lime  mud  and  clay  have  been  thoroughly 
mixed  with  a  suHicient  quantity  of  water  to  reduce 
it  to  a  consistency  that  will  admit  of  its  flowing 
easily,  I  iiin  it  on  to  n  drj-ing  bed  to  a  depth  of 
from"  a  foot  to  15  inches  (the  ilryiiig  bed  consists  of 
a  series  of  Hues  covered  with  tiles  at  the  end  next 
to  the  file  and  iron  plates  at  the  cool  end,  so  as  to 
utilise  the  heat  as  much  as  possible).  Heat  is  gene- 
nited  in  ordinaiT  fire-places  and  passes  through  the 
scries  of  flues  to  the  chimney  ;  the  drying  operation 
occupies  about  four  days.  The  heat  causes  the 
mixtiuo  to  crack,  and  generally  forms  pieces  of  a 
convenient  size  for  handling. 

By  Jising  a  kiln  that  was  patented  some  years  ago, 
the  "drving  on  the  beds  mentioned  is  obviated,  and  a 
great  saving  effected  both  in  fuel  and  laboiu-.  The 
kiln  is  so  constructed  that  the  heat  generated  during 
the  calcining  process  ibies  the  shuTy,  and  is  at  the 
same  time  convenient  to  the  kilu  for  chai-ging. 

Samples  of  slurry  made  with  upland  clay  and 
river  mud— the  former  is  ordinai-y  brick  clay.  The 
mud  can  be  procured  from  the  Mersey  on  the 
Cheshire  side,  extentling  from  Bromborough  to 
Hock  Ferry  ;  it  is  also  found  near  Hale  Head  on 
the  Lancashire  side  of  the  river. 

The  sliin-v,  as  you  now  see,  is  a  mechanical  mix- 
ture of  lime  and  "clay  ;  cement  is  supposed  to  be  a 
silicate  of  alumina  and  calcium,  but  as  yet  we  have 
no  decided  authority  upon  the  matter.  To  effect 
the  decomposition  of  the  mixture  it  is  placed  in 
kilns  vnth  alternate  layei-s  of  coke  until  the  kilns 
are  tilled.  The  kilns  now  being  used  by  the  Widnes 
Alkali  Company,  at  their  Seacombe  works,  are  the 
ordinary  dome"  kilns,  and  will  contain  when  filled 
00  tons"  of  slun-y,  and  will  produce  about  20  tons  of 
clinker  ;  a  very  high  temperature  is  attained  during 
the  process  of  decomposition,  which  occupies  on  an 
average  about  three  days. 

The  eyes  or  openings  in  the  kiln,  which  have  been 
loosely  built  up  with  bricks  and  plastered,  are  now 
opened  and  the  clinker  allowed  to  cool ;  one  or  two 
bars  are  then  removed  from  the  bottom  of  the  kiln, 
and  the  clinker,  with  a  very  little  assistance,  is  dis- 
charged on  to  the  floor,  to  be  loaded  into  barrows 
and  conveyed  to  the  crusher.  Any  pieces  that  have 
not  been  decomposed  are  jint  aside  to  go  into  the 
next  kiln. 

It  is  an  easy  matter  to  judge  what  quality  of 
cement  the  clinker  will  jn'oduce  l)y  its  appearance 
as  it  leaves  the  kiln. 

A  clinker  produced  from  a  sliu-ry  containing  an 
excessive  qiuintity  of  clay,  upon  coming  into  contact 
with  the  atmosphere,  will  gradually  disintegrate, 
forming  a  fine  powder  or  dust  utterly  valueless. 

A  clinker  containing  lime  in  excess  is  of  a  very 
dark  colour  and  very  difticiilt  to  grind  ;  the  resulting 
cement  has  a  rough,  gritty  feeUng,  and  must  be 
allowed  to  remain  in  the  house  until  the  uncombined 
lime  has  become  hydrated.  Good  clinker  possesses 
a  bi-onze-greenish  appearance. 

The  crusher  mentioned  is  an  ordinary  Blake's 
crusher,  the  cUnker  when  passed  through  it  is 
broken  to  one  inch  size  and  deposited  into  a  recess, 
from  which  it  is  elevated  to  a  large  hopper  placed 
over  two  pairs  of  stones ;  it  is  gradually  passed 
through  the  latter  to  l)e  again  elevated  and  de- 
posited into  a  shute  containing  a  worm  tliat  conducts 
the  ground  cement  to  a  screen  varying  in  fineness 


from  2,500  to  3,600  holes  to  the  inch.    Particles  that 

have  not  been  ground  sufficiently  to  pass  through 
the  screen,  are  by  a  suitable  appliance  caused  to  pass 
tlu'ough  a  small  pair  of  stones  situated  nciu-  the 
screen,  where  it  is  rendered  sufficiently  line  to  pass 
into  the  store. 

Cement  made  from  lime  mud.  which,  as  you  arc 
aware,  is  a  carbonate  of  lime  in  a  most  tiuely-di\-ided 
state,  is  equal  in  every  point  to  that  manufactured 
from  any  other  source  ;  it  is  capable  of  standing  a 
high  tensile  strain,  as  will  be  seen  from  the  follow- 
ing results  obtained  by  an  old  firm  of  cement  makers 
in  this  neighbourhood,  who  adopted  my  process  over 
six  months  ago. 

Briquettes  (similar  to  these)  stood  the  following 
tensile  strains.  Two  briquettes,  after  being  made 
seven  days,  six  of  which  they  were  immersed  in 
water,  showed  a  breaking  strain  on,  in  the  area  of 
2  f  square  inches — 

No.2 1.210lbs.l 7  days  on  the  2J  111. 

l,32Blbs llclays. 

1,475  lbs SyUays. 

1,612  lbs «1  days— not  broken. 

These  tests,  made  by  independent  cement  makers, 
are  satisfactory  evidence  of  its  quality.  As  regards 
the  sjj.  gi-.  it  is  equal  to  standard  requirements,  a 
bushel  weighing  118  lbs. 

This  sample  of  concrete  was  made  by  mixing  six 
parts  of  limestone  to  one  of  cement ;  it  was  sawn 
through  to  show  adhesive  power  of  the  cement  some 
few  weeks  ago. 

The  Widnes  Alkali  Company  have  l)een  manu- 
facturing about  ."iO  tons  of  cement  weekly  since  the 
beginning  of  the  present  year,  and  to  obtain  that 
quantity  they  mix  about  70  tons  of  lime  mud  with 
20  tons  of  clay. 

After  carefully  going  into  the  iiriecs  of  material, 
carriage,  i-c. ,  the  cement  can  be  produced  at  much 
less  cost  than  Portland  cement  has  hitherto  been 
manufactiu-cd  for.  This,  of  course,  is  obvious,  it 
having  been  manufactured  from  a  -waste  product. 


DISCUSSIOK. 

Mr.  Mi'.si'ii.iiT  wished  to  know  whether  the  whole 
of  the  alkali  had  to  he  washed  out,  or  might  about 
1  per  cent,  be  left  in :-  Was  there  any  difficulty  in 
getting  the  proper  proportions,  so  as  to  secure 
uniformity  in  the  cement,  or  ilid  the  author  get  a 
perfect  cement  at  one  time  and  a  cement  not  so 
perfect  at  another  time,  on  account  of  the  ingredients 
not  being  properly  mixed  ? 

Mr.  A.  NoRM\N  Tate  asked  what  was  the  compo- 
sition of  the  lime  mud  as  regarded  alkaline  com- 
pounds  ?  He  should  have  thought  that  so  much  as 
1  per  cent,  of  alkali  would  interfere  with  the  use  of 
the  mud  for  cement  purposes.  He  coiUd  see  that 
the  process  coidd  be  made  practically  valuable  for 
the  manufactiue  of  cement  of  a  very  good  quality, 
but  the  alkaline  constituents  required  cai-eful  atten- 
tion. He  would  like  to  have  heard  something 
more  respecting  some  of  the  impurities  in  the  mud, 
and  the  effect  they  had  on  the  manufacture.  He 
thought  there  was  an  advantage  in  the  mud  being  in 
a  very  finely-divided  condition.  A  large  number  of 
artificial  cements  were  being  made  in  which  the  lime 
and  other  constituents  were  in  such  a  coarse  condi- 
tion that  it  was  totally  impossible  for  the  requisite 
chemical  changes  to  take  place.  It  was  interesting 
to  note  the  use  of  river  mud  for  the  manufacture  of 
cement.  Attempts  had  been  made  to  use  it  in 
several  localities,  and,  of  course,  the  success  of  its 
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use  depended  to  a  great  extent  npon  its  composition  ; 
iiuil  as  Mr.  Kigby  had  spoken  of  Medway  mud,  he 
shotild  like  to  know  whether  Jlr.  Rigby  had  found 
any  difference  between  the  mud  deposited  in  the 
Medway  and  that  deposited  in  the  Mersey  ?  With 
regard  to  the  alkali,  again,  he  would  like  to  know 
whether  in  roasting  the  slun-y,  if  the  temperatme 
rose  to  a  high  point,  an  excess  of  alkali  caused  too 
much  fusion,  so  as  to  interfere  with  the  setting  of  the 
cement  ? 

Air.  SiMPSOS  wished  to  know  what  would  be  tlio 
cost  of  plant  for  prodiicing,  say  100  tons  per  week? 
AV'oiUd  the  variation  of  1  or  2  per  cent,  in  the  pro- 
portions very  much  affect  the  quality  ? 

The  CnAiUMAX  (Dr.  J.  Campbell  Browul  said  there 
was  no  doubt  that  the  state  of  fine  division  of  the 
lime  mud  ;xud  clay  would  be  in  favour  of  the  chemical 
action  that  took  place  in  burning  the  cement.  He 
presumed  that  the  combination  of  the  alkali  depended 
to  some  extent  on  the  proportions  of  the  ingredients. 
If  there  was  not  an  excess  of  silica,  it  was  more  pro- 
bable that  a  compound  salt— silicate  of  alumina  and 
soda  and  lime  — would  be  produced.  The  question 
of  the  conilition  of  the  alumina  in  Portland  cement 
was  not  l\v  any  means  settled  by  chemists  and 
engineers.  He  would  like  to  know  what  class  of 
people  used  the  cement.  The  process  was  one  likely 
to  be  useful  in  the  Liverpool  district,  and  they  were 
always  glad  to  hear  such  papers  read  before  the 
Society. 

Mr.  RiGBY,  in  replying,  said  the  cost  of  plant  for 
producing  100  tons  per  week  would  be  about  2,500/. 
at  the  outside,  but  that  in  alkali  woi-ks  there  was 
always  a  quantity  of  plant  and  materials  on  hand 
that  could  be  utilised,  so  that  the  total  cost  shoidd 
be  much  less.  The  samples  shown  woiild  speak 
for  themselves — they  had  as  high  a  tensile  strength 
as  the  produce  of  any  of  the  London  makers,  with 
as  much  adhesive  power.  The  sample  (exhibited) 
showed  how  that  when  some  of  the  cement  was 
placed  on  a  smooth  tile  to  set  it  was  impossible  to 
remove  it  without  breaking  the  tile.  Good  cement 
could  not  be  made  from  carbonate  of  lime  in  a  roughly- 
ground  state.  They  had  attempted  to  make  it  from 
ordinary  limestone,  but  failed  to  get  the  standard  ten- 
sile strength  regularly,  such  as  the  exhibited  samjiles 
gave  :  they  could  not  grind  it  fine  enough.  He 
thought  that  the  samples  of  cement  spoke  for  them- 
selves, seeing  that  a  well-known  local  firm  of  cement 
manufacturers  had  been  making  it  for  six  months, 
and  were  selling  it  as  fast  as  they  could  make  it. 
Supposing  that  they  had  a  cement  that  contained 
60  per  cent,  of  lime  with  maximum  amount  of  clay, 
2  per  cent,  would  alter  the  quality  veiy  much,  and 
4  per  cent,  would  make  it  almost  woi-thless.  They 
tested  it  as  it  came  from  the  mixer.  The  Manchester 
Ship  Canal  had  used  about  25  tons,  and  some  50  tons 
had  been  shipped  to  the  East.  In  making  these 
samples  four  tons  had  been  mixed  at  the  same  time. 
Clay  was  put  in  first  in  the  samples  shown.  The 
clay  was  not  of  the  best  quality,  and  contained  a 
quantity  of  sand,  yet  he  got  a  test  of  1,188  lbs.,  or  as 
high  as  his  testing  machine  would  go.  Another 
sample  (shownt,  which  had  been  made  in  January, 
broke  at  1,120  lbs.  That  was  not  so  high  a  test  as  it 
shoidd  be.  The  average  seemed  to  be  about  1,000  IVis. 
The  cement  woidd  not  be  uniform  unless  the  mixing 
was  attended  to  properly.  Every  day's  mixing  should 
be  tested.  At  first  he  had  had  considerable  trouble 
in  the  mixing.  They  piit  a  given  quantity  of  clay 
and  of  lime  mud  in  the  mixer,  and  as  the  mixture 
ran  out  at  the  other  side  he  found  that  it  varied  very 
much.     Then  he    tried   putting   the   clay  in    first, 


thoroughly  mixing  it  with  water  in  the  mixer.    If 

for  instance  he  put  in  a  ton  of  clay,  then  ho  put 
Sj  tons  of  lime  mud,  and  mixed  both  for  20  minutes. 
He  had  tested  it  from  time  to  time,  and  could  not 
detect  the  slightest  ditference.  If  it  was  properly 
attended  to  the  result  was  always  the  same.  Lime 
mud  did  not  vary  much  in  its  composition  ;  it  some- 
times might  contain  more  water,  but  cf  course  that 
would  have  to  be  guarded  against,  so  as  to  get  it  all 
of  uniform  quality.  Ha-N'ing  a  good  clay  was  a  great 
help.  The  ordinary  clay  was  of  a  pretty  regular 
quality,  and  woidd  answer  the  purpose.  He  had 
never  had  a  fused  kiln. 


rttcet 

NOTE  ON  RAVE'S  PROCESS  FOR  THE  UTILI- 
S-\TION  OF  THE  ACED  TAR  RESIDUES 
OF  PETROLEUM  MA.NUFACTURERS. 

BY   W.  P.    TIIOMPSOX,    F.C.S.,    M.IXST.M.E. 

Makixg  some  experiments  at  an  oil  works  near 
Manchester  in  1885,  the  proprietor  showed  me  an 
enormous  quantity  of  a  peculiar  acid  tarry  material 
formed  by  treating  petroleum  with  sulphiu-ie  acid  in 
the  process  of  refining.  The  production  of  this 
material  was  equal  to  about  one-foiu-th  of  the  entire 
amount  of  petroleum  refined,  and  for  a  long  time  he 
had  paid  a  shilling  a  ton  to  get  rid  of  it,  and  even 
then  was  giving  it  away  gratis.  Many  attempts  have 
been  made  to  utilise  this  product.  It  is  no  good  as 
bitiunen,  as  it  will  not  harden,  and  always  lemains 
soft  and  coiTOsive.  It  wiU  not  pay  to  extract  the 
sulphm-ic  acid  from  it,  owing  to  the  low  price  of  said 
acid.  If  neutralised  with  lime,  mixed  with  slack,  and 
burnt.it  is  a  very  poor  fuel-;  if  treated  with  caustic 
soda  or  carbonate  of  soda  and  washed,  the  products 
were  supposed  not  to  pay  for  the  chemicals  employed, 
while,  if  neutralised  with  lime,  an  utterly  unworkable 
mass  residted.  As  far  as  I  am  aware,  the  chemiciU 
constitution  of  the  hydrocarbonaceous  matter  of  the 
waste  has  not  yet  been  determined. 

The  following  note  on  the  utilisation  of  this 
substance  by  the  Socie'tc  Olt'o  Graisse  has  been 
compiled  from  data  supplied  by  Jlr.  Rave,  the 
inventor  of  the  process  employed  by  them. 

The  acid  tar  above  described  is  kneaded  with  iron 
borings  or  filings,  copper  or  zinc  or  other  metallic 
cuttings,  the  material  prefen-ed  being  iron  cuttings 
or  borings.  The  iron  is  preferably  somewhat  in 
excess  of  the  theoretic  quantity  required  to  neutralise 
the  stilphuric  acid.  .Vfter  more  or  less  prolonged 
contact,  dependent  upon  the  basic  material  used, 
and  its  degree  of  fineness,  the  sulphuric  acid  will 
be  found  to  have  combined  with  the  metallic  base. 
The  mass  is  now  introduced  into  heated  recep- 
tacles, and  water  (preferably  boiling)  is  added.  The 
metallic  sulphate  dissolves  and  sejjarates  from  the 
black  mass,  and  the  latter  melts  and  rises  to  the 
surface.  It  is  withdrawn  from  the  receptacle,  and 
is  found  to  have  all  the  mechanical  properties  of  the 
best  ptirified  soft  bitiunen.  well  washed  with  hot 
water  to  remove  all  trace  of  salts,  and  the  washing 
waters  are  used  to  tlissolve  out  fresh  quantities  of 
salts  in  a  succeeding  operation.  The  imcombined 
metal  falls  to  the  bottom. 

The  Avatery  solution  containing  the  metaUic  sid- 
phate  and  other  salts,  is  now  drawn  off  from  the 
aforesaid  receptacle  into  reservoirs,  where  the  salts 
crystallise  out. 
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The  black  mass  or  liitiimcn,  beinp;  too  soft  for 
rnauy  puri)ose.s,  is  placcil  in  a  still,  ami  heated  till  it 
assumes  the  rociuired  dofrreo  of  hardness.  The 
hydrocarbons  pivcu  oil'  in  this  operation  iiro  collected 
and  used  as  uai)litha.  Tlio  rosnltinff  bitumen  is  vei-y 
l)ure.  and  can  bo  used  for  almost  all  purposes  for 
which  the  jjurcst  native  bitumens  are  used,  while  (it 
the  same  time  it  is  so  elastic  and  malleable  as  to 
strongly  resemble  imlia-rubber  ;  lieucc  it  is  largely 
sold  by  the  compauy  under  the  name  of  "  mineral 
caoutciiouc-bitumen"  A  specimen  -will  be  handed 
round.  One  ton  of  acid  tar  produces  about  10  cwt. 
t)f  tliis  purified  bitumen.  If  the  bitumen  be  further 
heated  in  the  still,  till  a  largo  part  of  the  volatile  matter 
is  expelled,  and  only  about  six-tenths  of  the  original 
soft  bitumen  is  left,  a  material  soluble  in  naphtha, 
but  neiuly  as  hiu-d  and  tough  as  ebonite,  is  obtained. 
This  material  is  an  extremely  good  uon-conductor  of 
electricity,  is  unacted  upon  by  acids  or  alkalis,  and 
is  therefore  admirably  adapted  for  making  galvanic 
batteries,  for  coating  acid  tanks,  conducting  wires 
and  cables  for  insulation  plates,  and  the  like.  It  can 
be  made  of  various  degrees  of  hardness  by  stopping 
the  ilistillation  at  dillerent  points,  and  in  the  heated 
state  can  be  pressed  into  moulds  so  as  to  assume  any 
required  form.  It  can  thus  be  tised  as  a  substitute 
for  papier-mache,  and  if  recpiired  to  be  still  more 
unbreakable,  can  be  moulded  round  a  canvas  or  wire 
or  other  metallic  skeleton,  or  have  fibrous  matter 
pulped  up  with  it.  Specimens  of  insulating  plates 
and  of  wii-es  coated  with  the  softer  variety  are  here 
exliibited. 

If  the  mineral  caoutchouc-bitumen  be  mixed  with 
about  40  per  cent,  of  sawdust,  and  a  little  lime 
heated  in  an  iron  vessel,  and  pressed  into  moulds,  it 
makes  an  admirable  fuel,  biu'uing  well  in  a  fireplace 
without  melting,  and  with  little  ash.  It  will  pro- 
bably come  into  much  use  in  Southern  Russia  and 
on  the  Caspian,  and  in  other  places  where  petroleum 
is  abundant  and  solid  fuel  dear.  The  purified 
bitiuuen  submitted  to  destructive  distiUatiou  in  a 
gas  retort  is  stated  to  equal  the  best  qualities  of  coal 
as  a  gas  producer. 

The  "mineral  caoutchouc-bitumen"  dissolves 
readily  in  petroleum,  naphtha,  and  other  light 
hydrocarbons,  and  forms  an  excellent  tougli  black 
varnish,  samples  of  which  are  shown  on  the  table. 
The  varnish  is  waterproof,  and  adheres  very  tightly 
to  metal,  not  chipping  or  scratching  off  so  easily  as 
Rrunswick  black,  or  Japan  varnish.  The  bitumen 
also  forms  compounds  with  rosin,  wax,  pitch,  and 
other  like  materials,  with  qualities  intermediate 
between  those  of  their  constituents.  If  the  bitumen 
be  heated  in  a  still,  it  gives  off  about  half  its  weight 
of  liipiid  hydrocarbons.  These  have  not  been 
thoroughly  examined,  but  like  the  distillation  pro- 
ducts of  raw  petroleum,  the  first  products  are  light 
naphthas,  then  come  good  Imrning  oils,  then  heavy 
oils  resembling  tlie  higher  members  of  the  paraffin 
Bcrics.  The  light  naphtha-like  products  and  the 
illnmiuating  oils  form  about  one-thii-d  of  the  original 
weight  of  the  bitumen,  the  heavy  oils  another  sixth, 
and  ft  bright  metallic-looking  carbon,  samples  of 
which  ftre  herewith  shown,  the  remaining  50  per 
cent.  Tliis  carbon  is  singularly  pure,  very  hard,  so 
that  it  will  scratch  glass,  and  strongly  resembles 
metal  in  appearance.  It  is  a  remarkably  good  con- 
ductor of  electricity,  and  is  an  excellent  material  for 
plates  for  l)atteries,  electric  arc  carbons,  microphones, 
and  other  like  electrical  re(iuiBite8,  while  being 
nearly  pm-e  carbon,  and  therefore  burning  without 
ash,  it  will  be  found  very  useful  as  a  fuel  in  various 
chemical  i)rocesse8.  To  sum  >ip  :  at  the  expense  of 
the  requisite  quantity  of  iron  cuttings  or  oxide,  the 


entire  sulplnrric  acid  in  the  material  is  olitnined  as 
green  vitriol.  One-half  the  weight  of  the  original 
acid  tar  is  utilised  as  soft  bitumen,  or  this  is  still 
further  differentiated,  and  this  50  per  cent,  is  con- 
verted into — 

17  per  cent.  HkI'I  naphlha  and  ImrniiiK  oils, 
8       „         heavy  lLibric!itin.t<  oils, 
2.",       „         metnllic  carbon. 

or  about  15  to  20  per  cent,  oils,  and  ;'>0  to  35  per 
cent,  insulating  compounds. 

The   cost  of  the  products  at   the    works   of    the 
Socictc  Oleo  Graissc  is,  i)er  ton  : — 

Bitumen. 

Frs. 

Two  tons  ori!.-in;il  wn.stc,  pnrcliasoil  at  C  frs 12 

Co.st  or  inanufuelurc 10 

Sharo  of  ri'iil,  inlorobt  on  capital,  ic.  anil  .s'lndrics 1 

■20 
Less  half  nri|;iu»l  waste  debited  to  the  preen  vitriol 
nianufactiu'c 0 

Total  cost 20 

Selling  price 1»0 

The  Vaenisu. 

I'rs. 
Cost  of  liilinncn.  plus  that  of  the  li.slit  hydro- 
carbons (a  w;iste  i)roduct),  estimated  at 20  per  ton. 

SellinR  price loo       „ 

Ebosiie  Substitute. 

Frs. 

Cost  of  bitumen,  1  ton  10  ewf  s So 

Cost  of  manufacture  into  articles,  about lOr, 

Sundries 1 

Total  cost 200 

Selling  price l.soii 

Rough  Electric  Insul.vtisg  Materwl. 

Frs. 

Bitumen,  1  ton  G  cwts 20 

Cost  of  manufactm-c.  say 10 

Sundries 4 

Total 10 

tSelling  price .'>oo 

DISTILL.4T10N    COMrOUNDS. 

Value  not  ascertained. 

Cakbon. 

Frs. 
Cost  of  bitumen,  less  distillation  compounds,  and  plus 
labom*  and  cost  of  sorting,  say 20 

Selling  jirice,  choice  samjilcs l.ooo 

Ordinary,  500  frs.,  at  present,  per  ton. 

ProIU  on  1  ton  of  waste,  cost  G  frs. : — 

If  producing  bitumen  :  Fl^s. 

Green  vitriol,  beyond  cost  of  iron  and  labour .I 

Crude  bitmuci),  half  ton 10 

Total « 

Or  if  producing  ebonite  substitute  :  Frs. 

Green  vitriol 5 

1  Ebonite  articles  and  pitch,  C  ewts 200 

Oils,  about  I  cwls 25 

Total 820 

It  will  thus  bo  seen  that  whichever  mode  of 
utilising  be  adopted,  there  is  an  enormous  profit. 
The  raw  material  is  practically  inexhaustible,  it 
being  estimated  at  about    three  milliou    tons  per 
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nnnnm  in  the  United  States  alone,  while  probably 
a  hundred  thousand  tons  could  be  obtained  in  Great 
Britain  at  the  present  time.  The  utilisation,  too,  of 
tliis  liitherto  waste  product  would  make  it  more 
profitable  to  import  the  raw  petroleum  into  this 
country,  instead  of  having  it  partially  refined  on 
the  other  side  of  the  Atlimtic.  In  this  way  the 
supply  of  raw  material  would  be  largely  increased. 
The  demand  for  most  of  the  manufactured  products 
is  equally  inexhaustible.  The  Socii'te  Olto  Graisse 
are  the  sole  firm  at  present  engaged  in  this  new- 
industry,  and  they  have  only  been  a  few  mouths  at 
work. 
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MK.    JOirS    PATTISSOS    IN"    THE    CHAIK. 


A  V0LU:METRIC  ilETHOD  FOR  THE  R.\PID 
ESTIMATION  OF  SULPHUR  IN  BURNT 
PYRITES. 

BT   JOHN   WATSON,    F.I.C. 

Pelouzk's  method,  as  described  in  the  text-books  of 
quantitative  analysis,  consists  in  the  heating  of  a 
weighed  quantity  of  the  ore  with  weighed  portions 
of  sodium  carbonate  and  potassium  chlorate,  the 
three  liaving  been  intimately  mixed  in  an  iron  spoon 
or  platinum  crucible.  On  allowing  to  cool  the  mass 
is  soaked  with  warm  distilled  water,  the  crucible  is 
waslied  out,  the  residue  boiled  with  water,  filtered 
and  washed  iintil  all  soluble  matter  is  removed  ;  the 
filtrate  is  then  titrated  with  standard  acid.  The 
volume  of  standard  acid  required  for  the  soda 
originally  used,  minus  the  volume  now  required  to 
neutralise,  is  calculated  into  jjerceutage  of  sulphiu- 
present.  This  method  is  said  to  be  tolerably 
acciu-ate,  the  greatest  variation  from  the  tnith  being 
1  or  1  ■  5  per  cent,  with  careful  manipulation. 

During  the  year  1879  it  was  fotind  by  Messrs. 
^V.  Russell  and  F.  Scurfield,  in  the  laboratory  of 
the  Newcastle  Chemical  AVcrks,  that  for  burnt  ore 
containing  ander  lu  per  cent,  total  sulphur  the  use 
of  potassium  chlorate  was  not  necessary,  and  that 
excess  of  sodium  carbonate  (or  what  answers  even 
better,    soilium   Incarbonate),   mixed    uniformly   by 


stirring  with  the  burnt  pyrites,  was  sofSeient  to  fix 

the  sulphiu-ic  anhydride  (from  the  oxidation  of  the 
sulphur  of  the  pyrites  over  the  Burseu  flame)  as 
sodium  sulphate.  Bicarbonate  of  soda  has  been 
found  to  be  constant  in  its  alkalinity  when  kept  in 
a  dry  stoppered  bottle,  even  when  this  is  opened 
daily  for  use. 

On  heating  it  splits  up  according  to  the  well- 
known  equation  — 

2  NaHCO^  =  Na.,CO,  -r  H.O  +  CO,.. 

The  use  of  potassium  chlorate  was  considered 
objectionable,  as  the  heated  mass  in  the  crucible 
requires  stiiTing  with  a  wire  poker,  and  it  was  found 
that,  owing  to  the  viscous  condition  of  the  mass, 
part  would  always  adhere  to  the  end  of  the  stirrer. 
It  was  ;dso  more  diffictilt  to  wash  ont  the  mass  from 
the  crucible. 

A  standard  solution  of  hydrochloric  acid  was  in 
use  in  the  laboratory,  of  wldch  1  cc.  ==  'oO  gr.iin 
soda  or  '258  grain  sulphur. 

By  weighing  off  25  •  80  grains  of  a  sample  of  biu-nt 
ore,  and  treating  as  hereafter  described,  one  was 
enabled  to  read  off  percentages  and  thus  save 
calculation.  The  results  by  this  volumetric  method 
were  checked  by  the  ordinary  gravimetric  method 
by  Mr.  F.  Scurfield  in  1ST9.  They  were  sufficiently 
near  to  warrant  the  use  of  the  volumetric  method 
for  testing  the  daily  samples  which,  about  that  time, 
were  greatly  increased  in  number.  Since  then  the 
metho<l  has  been  in  daily  use  in  the  laboratory  of 
the  Newcastle  Chemical  Works. 

For  over  two  years  we  have  been  sending  part 
of  a  sample  to  another  chemist  who  uses  the  gra^-i- 
metric  method,  retaining  part  ourselves  and  testing 
for  soluble  and  total  sulphiu-,  exchanging  results  by 
posting  on  the  same  day.  The  resttlts  usually  agree 
very  weU.     For  example  :  — 

Total  Sulphuk  is  Bcest  Pibites  Smalls. 


Volumetric 
Method. 

Taking  Gravimetric  Estimation 
as  Standard. 

Method. 

Difference. 

Differencp  per 

Cent.  Sulphur 

Present. 

2-50 

•2-44 

-■  -iio 

-  2M0 

2-63 

Voi 

-  -ii 

-  lis 

iU 

2-40 

-•M 

-1C4 

204 

2 '02 

-•02 

-    -93 

2-19 

2*22 

+  -03 

+  1-.37 

.\verage    i  36 

2-32 

-  -w 

-1-37 

The  above  are  a  fair  sample  of  our  weekly  tests. 
In  a  few  exceptional  cases  the  difference  has  been  as 
high  as  "iO  per  cent.,  but  on  repeating  tests  and 
investigating  the  matter  such  differences  are  oftener 
found  to  be  the  fault  of  the  manipulator  than  of  the 
method.  When  we  commenced  comparing  results 
with  the  other  chemist  we  diluted  our  standard 
hydrochloric  acid  two  and  a  half  times,  making  it 
1  cc.  ^  '20  grain  Na;0,  we  also  took  twice  our 
former  quantity  of  burnt  ore,  viz. ,  51  '60  grains. 

Our  object  in  making  these  two  changes  was  to 
get  a  more  accurate  reading,  any  error  being  now 
divided  by  five,  as  division  by  tliis  number  was 
necessary  to  read  percentages. 

We  could  read  the  burette  to  '05  cc.,  thus  there 
was  never  a  remainder  beyond  the  second  decimal 
figure  on  ilividing. 
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EsTiMATion  ov  Total  Sulpuuii. 

The  following  is  the  method  now  in  use  for  the 
estimation  of  totiil  sulphur,  ilescribinf;  tlioso  details 
found  by  pnictice  to  be  important  :- Place  20  grains 
of  bicarbonate  of  soda,  of  known  alkalinity,  in  a 
nickel,  porcelain,  or  platinum  crncible  ;  to  this  add 
51 -60  grains  of  the  powdered  sample  of  bm-ut  ore 
and  mix  uuifonulv  with  a  glass  stiiring  rod  which 
has  been  Unttcnod  out  at  the  end  in  a  transverse 
direction  by  fusion  and  pressure.  Xow  place  the 
crucible  and  contents  over  a  rather  low  Bunsen  flame 
and  heat  gently  for  live  to  ten  minutes,  when  the 
mass  must  be  "broken  up  with  the  end  of  a  vrii-e 
stirrer,  taking  care  that  none  is  spilt. 

The  gentle  heating  serves  to  ib-ivc  off  a  molecule 
of  CO;  from  the  bicarbonate  and  prevents  the  too 
hard  caking  of  the  mixture,  which  takes  place  when 
a  rather  high  proportion  of  sulphiu-  is  present.  The 
stirring  opens  out  the  mass  and  does  not  allow  a 
kernel  of  unoxidised  sulphide  to  remain.  A  con- 
venient form  of  stirrer  for  this  purpose  may  be  made 
of  copper  wire,  -vrith  a  wooden  hanille. 

After  stirring,  the  heating  must  be  increased  and 
continued  for  10  or  15  minutes,  when  the  oxidation 
Bhould  bo  complete  ;  then  wash  out  with  warm  water 
into  a  beaker  (No.  5  or  6). 

In  the  case  of  iron  pyrites  the  oxidation  process 
may  probably  be  represented  by  the  following 
equation  : — 

2  FeS;  +  15  O  +  4  Na.:C03  =  Fe^O^  -|- 
■t  Na-^SOj  +  4  CO;. 

In  woi'ks  where  a  large  number  of  samples  are  to 
be  tested  a  combustion  fiu-nace  is  veiy  convenient, 
as  a  long  row  of  crucibles  can  be  ignited,  containing 
the  portions  for  total  sulphiu',  whilst  the  portions 
for  soluble  sulphur  are  being  boiled  over  single 
Bun  sens. 

.After  washing  contents  out  of  the  crucibles,  rinse 
with  moderately  hot  water  from  a  wash  bottle,  also 
using  a  glass  i-od  covered  at  the  end  with  india- 
rubber  tubing.  Add  hot  water  to  the  beaker,  and 
boil  for  15  minutes  over  a  Bunsen  flame,  then  filter 
through  an  ordinai-y  filter  paper  into  a  20-oz.  flask, 
wash  fom-  or  five  times  with  hot  ilistilled  water,  add 
a  few  drops  of  methyl  orange  as  intlicator,  and  titrate 
with  standard  hydrochloric  acid  solution  (1  cc.  = 
•20  grain  Na;0).  Suijpose  20  grains  of  the  bi- 
carbonate originally  required  37  •  50  cc.  acid,  and 
that  we  now  require  28-00  cc.,  deducting  this  and 
dividing  the  difference  by  5  we  get  the  percentage  of 
total  sulphur,  which,  in  the  case  assumed,  would  be 
1  "90  per  cent. 

Where  gram  weights  are  used,  a  convenient  strength 
of  standard  solution  would  bo  1  cc.  =  "  020  gram, 
Nac( )  =  •  0258  gram  S.  2  '  00  grams  bicarbonate  and 
5  •  IG  grams  bm-nt  ore  could  be  weighed. 

Thinking  that  the  sulphur  contained  in  coal  gas 
might  cause  an  error,  I  first  determined  the  sulphuric 
acid  in  the  bicarbonate,  then  heated  two  portions  (of 
50  grains  each)  of  the  same  over  double  Bunsen 
flames,  turned  full  on,  for  .30  minutes.  The  gain  of 
sulphuric  acid  in  each  portion  was  only  equal  to 
•  010  groin  sulphur,  =  •  02  Na.;0,  or  ■  1  cc.  of  our 
standard  acid.  The  gas  used  was  that  of  the  New- 
castle and  Gateshead  Gas  Co.  This  error  may,  I 
think,  for  practical  purposes,  be  neglected. 

EsTiMATios  or  Soluble,  ok  Unavailable,  Sclphub. 

It  is  often  useful  to  a  sulphuric  acid  manufacturer 
to  know  what  proportion  of  the  residual  sulphur  in 
burnt  ore  exists  as  sulphide  which  should  have  been 
available  for  acid   making  with  perfect  combustion. 


This  knowledge  can  be  indicated  with  sufficient 
accm-acy  for  works  pmijoses  by  estimating  the 
soluble  sulphur  and  deducting  this  from  the  total 
snlphur  estimated  by  the  volumetric  method  just 
described.  The  difference  is  the  insoluble,  or 
available,  sulphur  which  will  exist  as  sulphide. 

A  convenient  method  of  estimating  the  soluble 
Bidphiu-  is  by  boiling  a  weighed  (juantity  of  burnt 
oi-e  with  a  known  quantity  of  standard  solution  of 
sodium  carbonate. 

In  this  process  the  changes  are  probably  represented 
by  the  following  : — 

2  FeSO,  -I-  2  Na.;C03  -I-  3  &;()  -|-  O  (from  air)  = 
Fe.(H0)6  -I-  2  Na-:SO^  -I-  2  CO-;. 

2  CuS04  -1-  2  Na.:CO:,  -|-  2  H;0  = 
CuCOa .  Cu(HO).; .  H;b  +  2  Na-jSO^  -|-  CO,.. 

On  boUing : — 

3  (CuCOj  +  Cu(OH)i  +  H.0)  = 
2  Cu(OH):  -I-  4  CuO  -I-  8  CO;  -|-  4  H-.O. 

CaSO^  -I-  Na.;C03  =  CaCO^  +  Na^SO^. 

After  boiling,  filter,  wash,  and  titrate  the  filtrate 
with  standard  acid.  We  weigh  out  51 '  60  grains  of 
burnt  ore  into  a  beaker,  add  5  cc.  of  solution  of 
sodium  carbonate  (1  cc.  =  •  50  grain  Na.;0),  dilute 
with  hot  distilled  water,  boil  for  15  minutes,  filter 
into  a  flask,  wash  the  insoluble  residue  three  or  foiu- 
times  with  hot  water,  and  titrate  the  filtrate  with 
standard  acid. 

€c.  .s.  acid  originally  required  for  5  cc.  soda  solution  —  cc.  s.  now  used 
'  B 

=  per  cent,  soluble  sulphur  present. 

I  have  recently  tested  two  samples  of  bvu-nt  pyrites 
(Mason's  dust)  by  the  volumetric  methods  here 
described,  also  by  the  gravimetric  method,  the  total 
sulphiu-  being  estimated  as  described  in  Lunge  and 
Hurter's  "Alkali-makers'  Handbook,"  the  soluble 
by  boiling  with  dilute  hydrochloric  acid  (1  strong 
hydrochloric  acid  P.B.  :  4  water)  for  15  minutes. 
The  tests  were  all  done  in  duplicate,  with  the 
following  results : — 


Method. 


Soluble  Sulphur. 


Volumetric, 


Gravi- 
metric. 


Total  Sulphur. 


Volumetric. 


Gravi- 
metric 


Sample  B2. 


Test  I 

1-12 

1-19 

1-31 

1-41 

„     11 

ri-i 

1-12 

1-43 

1-36 

Mean 

112 

1-15 

1-30 

1-S8 

Difference 

-  -08 

1 

-  -02 

•• 

DilTercnce      per 
cent,  sulphur  . 

-2-60 

-1« 

•• 

Sample  CI. 


Test  I 

1-0* 

1-15 

1-48 

l« 

»    11 

1-M 

1-10 

1-44 

1-6S 

Mean 

I'M 

1-12 

1-43 

1-64 

Difference 

-  -08 

-  •)! 

•  • 

Difference      per 
cent,  sulphur . 

-ru 

•• 

-7-14 

■• 
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These  results,  thongh  not  sufficiently  close  for 
strictly  scientific  work,  will  piolmbly  be  consiJeml 
accurate  enough  by  works  managers,  for  whom  this 
method  is  essentially  of  use. 

In  a  commimieatiou  to  the  .Journal  of  tlus  Society 
in  1885  {.-■■■''  p.  449),  Prof.  G.  Limge  writes  :— 

"  My  reason  for  rejecting  any  dry  jDroccss  for  the 
estimation  of  sulplnu-  in  pyrites  is  that  in  this  way 
we  estimate  also  the  sulphur  of  galena  (which  is 
nearly  always  present)  and  of  the  sulphates  of 
barium  and  calcium,  none  of  which  are  of  the  least 
use  to  the  consumers  of  pyi-ites,  whilst  in  the  wet 
process  nearly  the  whole  of  that  iiselcss  sulphxu-  is 
left  behind  in  the  insoluble  residue." 

This  objection  may  apply  iu  the  case  of  green  ore 
containing  appreciable  quantities  of  the  above  con- 
stituents, but  does  not  apply  to  oiu:  method  to  any 
considerable  extent,  so  long  as  Mason's  pyi-ites  is 
used,  because — 

1st.  Out  of  thi-ee  suialyses  of  oiu-  biu-nt  ore 
(Mason's)  only  one  shows  an  estimable 
(luantity  of  lead,  viz.,  PbO  "50  per  cent., 
and  assuming  this  lead  to  exist  as  PbS,  we 
should  have  PbS  '  535  per  cent,  containing 
only  •  071  S.  per  cent.,  a  quantity  too  small 
to  make  a  practical  difference. 

•2nd.  Calcium  sulphate  is  decomposed  on  boiling 
with  sodium  carbonate,  and,  according  to 
experiments  which  I  have  made,  by  boiling 
mixtures  of  biu'nt  ore  with  1  per  cent,  and 
2  per  cent,  calciiim  sulphate  (specially  pre- 
pared), it  was  found  that  97  •  4  per  cent, 
and  96  •  3  per  cent,  (respectively)  of  the 
sulphur  of  calcium  sulphate  was  estimated 
by  the  method  given  for  soluble,  or  unavail- 
able, sulphiu'. 

3rd.  Regarding  barium  sulphate,  we  have  never 
found  appreciable  quantities  of  this  in 
analysing  pyrites,  though  I  have  seen 
occasional  lumps  of  a  mineral  very  like 
heavy  spar  among  Mason's  pyrites  smalls. 

Probably  the  best  proof  that  the  above  objections 
of  Prof.  Lunge  do  not  apply  to  our  method  of  testing 
burnt  pyrites,  is  that  the  difference  between  the  total 
sulphiu-  estimated  weekly  by  us  and  that  got  by 
another  chemist,  using  the  gravimetric  method,  was 
only  •  04  per  cent,  more  sulphiu"  by  the  volumetric 
method  over  a  period  of  "28  weeks. 

In  large  works,  especially  where  shelf  burners  are 
in  use,  foremen  and  managers  sometimes  wish  to  know 
in  a  short  space  of  time  how  a  set  of  burners  is 
working.  Under  such  conditions  we  have  found  the 
above  method  to  be  the  only  one  available.  I  have 
weighed,  treated,  and  tested  a  sample  of  burnt  ore 
(and  sometimes  more  than  one)  for  soluble  and  total 
sulphur,  within  an  hoirr,  the  result  being  aftemvards 
confirmed  by  the  barium  method. 

In  addition  to  its  rapidity,  the  method  may  be 
commended  for  the  absence  of  acid  fumes. 

It  has  been  in  daily  use  at  the  Newcastle  Chemical 
Works  for  about  nine  yeai-s,  and,  during  that  time, 
has  been  introduced  into  other  works,  where  it 
appears  to  displace  the  gravimetric  method  for 
estimating  suli^hur  in  burnt  ore. 

For  green  ore  it  is  not  a  satisfactory  method, 
though  various  modifications  have  been  tried  by  us. 

In  conclusion,  I  thank  the  Newcastle  Chemical  Co. 
for  the  facilities  afforded  in  carrying  out  the  above 
experiments. 


DISCDSSIO.V. 

The  Cii.\iKMi>:  spoke  of  the  advantage  of  having 
rapid  methods  of  this  kind,  which  had  been  tested 
by  daily  use  in  works,  published.  He  drew  attention 
to  the  ease  and  completeness  with  which  sulphui- 
compounds  were  oxiiiised  in  an  alkaline  mixture  or 
atmosphere  to  sulphate. 

Mr.  Maiitys  had  used  the  method,  and  found  it 
to  give  good  results  as  a  nile,  but  imder  certain 
conditions  the  results  were  much  too  low. 


■ — niiX^Jji-^^— 


ON  A  NEW  METHOD  FOR  THE  ESTIMATION 
OF  NITROGEN. 

BY  JOHN    HENKY    SMITH,    PH.D.,    F.I.C. 

{Bead,  Jan.  6th,  1888.) 

The  author  has  had  in  view  a  modification,  for 
purposes  of  water  analysis,  of  his  method  of 
estimating  organic  bodies  by  oxidation  with  potas- 
sium permanganate.* 

He  has  not  yet  completed  the  method,  but  com- 
municates results  already  obtained.  The  method 
consists  in  attacking  the  nitrogenous  body  with 
a  large  excess  of  permanganate  and  a  small  amount  of 
potassiiun  bromide  ;  bromine  is  alternately  liberated 
hj  the  permanganate,  and  reduced  to  hydrobromic 
acid  while  oxidising  the  organic  body  and  liberating 
or  fui-ther  oxidising  its  nitrogen,  a  small  amount  of 
bromide  thus  serving  to  oxidise  a  relatively  large 
amount  of  the  organic  body. 

At  first  the  substance  was  heated  with  the  author's 
standard  acid  permanganate  and  a  small  quantity  of 
bromide,  and  the  excess  of  Available  oxygen  deter- 
mined by  adding  excess  of  feiTOus  sulphate  and 
titrating  back  with  permanganate,  loss  of  bromine 
during  heating  being  prevented  by  a  tube  filled  with 
broken  glass  and  kept  moistened  with  water,  iind  the 
bromide  being  precipitated  with  silver  nitrate  just 
before  the  final  titration.  The  author  insists  on  the 
importance  of  parallel  lilank  experiments  where  the 
materials  are  fresh.  Results  of  experiments  are  given 
showing  the  amount  of  error  introduced  by  omitting 
the  guard-tube  and  the  precipitation  of  the  bromide. 
Alkaline  solutions  of  permanganate  do  not  decompose 
the  bromide. 

Oxidation  of  Ammonia. 

The  author  gives  experiments  to  show  that  bromine 
water  oxidises  ammonia,  either  iu  acid  or  neutral,  but 
more  easily  in  neutral,  solutions  1 62i  per  cent,  of  the 
ammonia  present  in  one  case  I .  Chlorine  acts  similarly, 
but  less  energetically,  and  its  action  is  more  easily 
interfered  with  by  such  bodies  as  sodium  sulphate. 
I  On  applying  the  bromide-permanganate  method  to 
ammonia,  the  loss  of  oxygen  was  greater  (114  :  100) 
than  that  corresponding  to  complete  oxidation  of 
the  ammonia  to  water  and  nitrogen.  The  author 
considers  this  probably  due  to  the  oxidation  of  the 
na-'^ceyit  nitrogen  (he  shows  that  free  nitrogen  is  not 
aft'ected  by  the  bromide-permanganate  solution)  to 
nitric  acid,  since  the  error  is  greater  when  the  amount 
of  bromide  present  is  diminished,  and  the  slowly- 
liberated  nitrogen  therefore  longer  exposed  to  the 
action  of  the  oxidising  solution.     He  has  hoped  to 


'  This  Journal,  18S7,  |).  271. 


d2 


308 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.       [Ai.rii  so,  1888. 


obtain  a  complete  oxidation  to  nitric  acid,  and  by 
(limiuishing  tlic  bromide  aud  iucreasiupr  the  time  of 
heating  has  obtained  results  whieli  show  (supposing 
his  hypothesis  to  be  correct)  au  oxidation  of  72  per 
cent,  of  the  totiJ  nitrogen  from  the  ammonia  to 
nitric  acid. 

0^-iJation  of  Cyanides. 

Results  with  commercial  cyanide  were  very  un- 
satisfactory, with  crystallised  cyanide  less  so,  but 
the  author  bases  his  <-onelusious  chieiiy  on  results 
with  the  more  stable  cyanogen  compounds.  The  acid 
bromide-permanganate  solution  oxidises  cyanides  to 
carbonic  aud  nitric  acids  (in  one  ex|)eriment  it9'7  per 
cent,  of  the  cyanide  completely  oxidised  corresponded 
to  the  oxygen  used  up),  and  the  author  considers 
that  this  is  direct,  aud  that  nitrogen  as  an  inter- 
mediate product  is  not  formed.  With  acid  per- 
manganate alone,  in  large  excess,  the  first  action  on 
alkaline  cyanide  appears  to  be  its  oxidation  to  free 
cyanogen  (2  KCN  -I-  O  =  K.O  -|-  C^NJ  ;  and  the  author 
conchules  that  diiJ'erentiation  among  the  molecules 
of  cyanogen  then  results  in  the  oxidation  of  some 
at  the  expense  of  others — 

(9  C.:N;  -t-  C;N.:  +  9  H;0  =  18  HON  -|-  2  COj  -f-.  N.O^i) 

He  queries  whether  this  cause  does  not  lie  at  the 
bottom  of  tlie  well-kuowu  instability  of  cyanogen 
compounds.  Results  of  experiments  with  diflei-ent 
amounts  of  permanganate  and  different  lengths  of 
heating  show  losses  of  oxygen  conesponding  to  com- 
plete oxidation  of  from  20 '1  per  cent,  to  40 '9  per 
cent,  fno  bromide),  97  per  cent,  to  100 '2  per  cent, 
(with  bromide)  of  the  cyanide,  on  the  a.^isumption  that 
the  salt  used  contained  91  '5  per  cent,  of  cyanide, 
which  was  approximately  verified  by  analysis. 
From  the  fact  that  in  the  experiments  without 
bromide  the  oxidation  is  very  slow,  and  increases 
steadily  with  the  time,  the  author  concludes  that 
not  permanganate,  but  free  cyanogen,  must  be 
the  agent,  as  stated  above.  In  the  case  of  ferro- 
cyanide  and  fen-icyanide,  using  permanganate  alone, 
49  per  cent,  and  49 '2  per  cent,  respectively  of 
the  total  possible  oxidation  was  recorded,  with 
bromide  permanganate  99-8  per  cent,  and  99  per 
cent ,  and  with  bromide  added  after  one  hour's 
heating  with  permiinganate  alone,  81  "o  per  cent, 
and  80 '6  per  cent.  Permanganate  alone,  added  by 
direct  titration  in  acid  solution,  appears  to  oxidise 
snlphocyanate  to  cyanide,  and  sulphiuic  acid  bromide- 
permanganate  (3.5  per  cent,  of  total  oxidation)  to 
carbonic,  nitric,  and  sulphuric  acids  (^102  per  cent.). 

Oxidation  of  Urea. 

In  acid  bromide-penuanganate  solution,  lu-ea  is 
first  oxidised  as  in  the  well-known  alkaline  hypo- 
bromite  reaction,  and  then  the  nitrogen  oxidised  as 
in  the  case  of  ammonia  (98  per  cent,  to  133  per  cent. 
of  the  oxidation  to  iiltro'icn  in  different  experiments). 
The  aiithor  draws  altention  to  the  parallelism  between 
the  results  here  and  in  the  case  of  ammonia.  Sodium 
chloride  appears  to  be  here  more  effective  (128  per 
cent,  to  160  per  cent.)  than  potassium  bromide. 

In  conclusion,  the  author  expresses  his  belief  that 
this  oxidation  of  nitrogen  may  vitiate  determinations 
of  "organic  matter"  by  permanganate,  and  states 
his  intention  of  further  pursuing  the  matter. 


Chairman :  J.  J.  Culcman. 
Vice-chairman  .-  R.  R.  Tatlock. 

noH.  rice-Chairme,, :  f  ^.- ">•  ^<.*';»"''''^-,,  ,     , 

t,!&ir  J.  Neilsoii  Ciithbertson, 

Committee : 

J.  .\dilie.  :       J.  M.  Mihie. 

ft.  liiilby.  T.  L.  Palt«rson. 

T.  \.  Uiictmnan.  J.  Pattisoii. 

W.  s.  riirplicy.  K.  I'ullar. 

W.  Kiiiilis.  F.  J.  Rowilii. 

K.  Irvine.  Krncst  Smitli. 

I'.  I'.  Jlillw.  IX  R.  Slouart. 

K.  J.  Mills.  A.  Whitelaw. 

Jinn.  Treasurer ;  W.  J.  Clirjstal. 

lloii.  Local  Secretary  : 
('•.  0.  Henderson,  Cliemical  Laboratory,  Universit.v  of  Glaagov. 


Notices  of  iKipcrs  and  communications  for  the  uiretings  to  be 
sent  to  the  Local  Secretary. 


The  Fifth  Meeting  for  this  Session  was  held  in  the 
Societies'  Booms,  207,  Bath  Street,  Glasgow,  on 
Tuesday,  March  Gth,  1888. 


MIt.   J.    J.   fOLEM.lJT   IS   THE  CHAIR. 


DISCUSSION  ON  ME.  ROWAN'S  PAPER  ON 
THE  ESTIMATION  OF  THE  CALORIFIC 
VALUE  OF  SOLID  AND  LIQUID  FUELS. 
(See  March  Number,  pp.  19.5—200.) 

PfiOFEssoR  DiTTM.^u  Contended  that  it  would  never  be 
possible  to  calculate  the  calorific  value  of  a  fuel  from 
its  elementary  comijosition,  because  it  depended  on 
its  coustitution  as  well.  CH,  =  16  grams  of  marsh 
gas  gave  less  heat  (!.'■..  contained  less  energy)  than 
12  grams  of  charcoal  and  4  grams  of  hydrogen  gas. 
On  tlie  other  hand,  C.H,.  =  2(i  grams  of  acetylene 
gave  iiiorc  heat  than  24  grams  of  charcoal  and 
2  grams  of  hydrogen  gas. 

This  example  alone  was  sufficient  to  show  that  the 
discrepancies  between  calculated  and  actual  combus- 
tion heats  could  not,  as  Mr.  Rowan  seemed  to  think, 
be  removed  by  substituting  the  combustion  heat  of 
"gaseous  carbon"  for  that  of  charcoal,  or  that  of 
solid  hydrogen  for  that  of  hydrogen  gas. 

In  the  absence  of  any  great  new  discovery  on  the 
matter  the  only  way,  in  his  opinion,  for  finding  tlie 
calorific  value  of  a  fuel,  was  to  determine  it  directly 
by  means  t>f  a  calorimeter. 

He  would  avail  himself  of  tliis  opportunity  for 
drawing  attention  to  au  ingenious  invention  of  the 
late  Professor  Bolley.  Bolley's  calorimeter  measured 
a  heat  evolution  by  the  weight  of  water  of  100'  C. 
which  it  was  capal>le  of  converting  into  saturated 
steam  of  100  at  7G0  mm.  pressm-e.  The  values  100^ 
and  760  mm,  of  course  were  only  examples  for  the  f^ 
corresponding  to  the  existing  p.  mm.  of  atmospheric 
prcssiu-e.  He  believed  that  Bolley's  instnunent 
might  bo  brought  into  a  form  in  which  it  could  be 
used  by  any  intelligent  engineer  to  det^nniue  what 
combustion  heat  ho  wanted  with  promjititude  and 
without  committing  a  greater  en-or  than,  say,  1  to 
2  per  cent,  of  the  quantity  to  be  determined. 

Professor  Mills  said  there  was  not  the  slightest 
doubt  that  liquid  fuel  woidd  be  very  much  more 
employed  when  its  great  value,  in  many  ways,  was 
understood,  aud  he  thought  it  would  be  admitted  by 
all  that  licjuid  fuel  had  a  great  future  before  it.     As 
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to  the  theoretical  matters  alluded  to  by  Mr.  Rowan, 
there  wa."!  extreme  difficulty  in  putting  the  onlinarj- 
practical  numbers  in  a  defensible  theoretical  con- 
dition. The  theory  of  the  combustion  of  fuel 
was  one  that  required  still  the  profoundest  mathe- 
matical study.  Taking  even  the  simple  chemical 
ctiuation  H.O  +  C  =  CO  -I-  H^,  we  were  confronted 
at  once  by  a  theoretical  difficulty.  It  mif^ht  be 
pertinently  asked  was  it  tnie  or  was  it  not  that  C 
burnt  at  first,  in  tliis  ca.se,  to  CO;  or  CO  ^  If  the 
former  were  the  case — as  it  seemed  to  be — then  the 
equation  could  no  longer  represent  what  actually 
oeciUTed  in  the  combustion  of  carbou  by  means  of 
superheated  steam,  as  we  should  then  have  t<i  build 
up  carbonic  dioxide — a  tripartite  suljstance  —  and  then 
sjjlit  it  up  again,  which  amounted  to  undoing  work 
already  done.  There  were,  moreover,  tlu'ee  theories 
on  tlie  disassociatiou  of  gases  under  the  combined 
iuflueuces  of  heat  and  pressure,  and  these  did  not 
exactly  agree.  On  the  whole,  a  very  difficirlt  task 
lay  before  anyone  who  attempted  to  throw  ligiit  on 
the  combustion  of  fuel,  although  Mr.  Rowan  had,  by 
means  of  his  paper,  drawn  attention  to  points  of 
practical  impoi-tauce  in  connexion  with  the  theo- 
retical work  done  on  them,  wliieh  would  be  of  great 
ser^•ice  both  locally  and  generally. 

Mr.  Ro  WAX  had  hoped  to  have  brought  before  the  Sec- 
tion a  practical  example,  on  a  small  scale,  of  the  use 
of  liquid  fuel  in  two  tlifterent  ways,  which  illustrated 
the  important  part  played  by  gas  in  the  combustion 
of  fuel.  A  paper  was  read  before  the  Philosophical 
Society  of  Glasgow  some  time  ago  by  Mr.  Hannay, 
on  a  method  of  using  liquid  fuel  for  illuiuinatiag  by 
burning  a  spray  produced  by  compressed  air.  Sub- 
sequent to  that  Messrs.  Braby  and  Co.  produced  a 
lamp  in  wliieh  use  was  made  of  a  jet  of  steam  to  pro- 
duce the  oil  spray.  It  had  been  found  tliat  T\-ith  the 
spray  lamps  some  poition  of  the  oil  was  deposited 
unconsumed  on  the  surrounding  gronnd  or  buildings, 
but  the  most  recent  development  of  this  use  of  oil 
was  an  apparatus  prodiiced  by  Mr.  Luther  (manager 
to  Messrs.  Braby  and  Co.).  It  consisted  of  a  steel 
retort  in  which  the  oil  was  simply  gasified  by  the 
application  of  heat.  The  gas  was  led  from  the 
retort  under  considerable  pressure  by  a  pipe  to  the 
burner  and  was  there  ignited,  with  the  result  that  the 
oil  used  in  this  apparatus  gave  about  three  times  the 
light  as  compared  with  the  same  quantity  of  oil 
burned  as  spray  by  steam  or  air  jets.  Tliis  illustrated 
the  advantage  gained  where  the  oil  was  tiu-ued  into 
gas  properly  and  completely,  by  which  the  full 
benefit  of  its  heat-giving  or  light-giving  properties 
was  obtained. 

Mr.  Gray  mentioned  that  he  would  be  glad  to 
show  any  member  of  the  Section  steam  boilers 
working  with  liquid  fuel  at  the  works  at  which  he 
was  engaged.  There  were  five  large  steam  boilers 
working  at  50  lbs.  pressure  with  liquid  fuel  along- 
side of  other  five  boilers  working  on  solid  fuel  (coal). 

Professor  Mills  asked  if  the  previous  speaker 
could  give  an  idea  of  the  duty  that  the  oil  did  in  the 
boiler  furnace  ? 

Mr.  Gkay,  in  reply,  stated  that  the  oil  used  was 
not  ordinary  mineral  oil,  but  a  waste  tar  recovered 
from  mineral  oil  refining,  and  his  experience  was 
that  the  boilei-s  worked  very  effectively.  The 
fiu-nace  gases  coming  from  these  boilers  (burning 
liquid  fuel)  were  veiy  much  lower  in  temperatiu-e 
than  the  gases  coming  from  the  other  boilers. 

Mr.  W.  TiiORr  inquired  if  Mr.  Gray  had  noticed 
any  difference  in  the  action  of  the  fuel  on  the  boilers 
over  the  seat  of  the  fire  ?     It  was  said  that  oil  flames 


were  very  severe  on  boilers ;  and  ns  regards  the 
question  of  smoke,  he  fancied  from  the  appearance 
of  the  chimneys  in  Glasgow  that  that  was  not  con- 
sidered of  importance  there,  but  in  London  it  was  a 
very  much  more  serious  question. 

'Mr.  Gray,  in  reply,  stated  that  so  far  as  he  had 
seen  there  was  no  serious  affection  of  boilers  by  the 
action  of  liiiuid  fuel ;  in  fact,  it  did  no  more  harm  to 
them  than  ordinary  coal  firing. 

Mr.  RoDRKR  said  he  was  stnick  with  one  remark 
that  Mr.  Rowan  made,  in  referring  to  Hannay's 
method— that  a  portion  of  the  oil  fell  uuburued  on 
the  surroxmdiug  objects.  It  appeared  to  him  that  if 
that  took  place  in  burning  the  oil  in  boilers  it  might 
account  for  the  loss  of  the  missing  energy. 

Mr.  Rowan-,  replying  to  the  previous  speaker,  said 
he  had  no  doubt  tliat  this  was  the  case,  but  that  in 
consequence  of  the  high  temperattu'e  of  the  furnace 
the  uuutihsed  oil  did  not  appear  as  oil,  but  was  found 
as  deposited  coke,  which  went  to  show  that  the  oil 
had  not  l>een  properly  decomposed  by  the  aid  of  the 
steam.  He  had  hoped  that  the  experiments  earned 
out  at  the  Steel  Co.'s  works  would  have  been  the 
means  of  giving  them  some  information  on  this  sub- 
ject, because  the  appM-atus  there  employed  was  one 
of  the  few  which  provided  for  a  primary  gasification 
of  the  oil  by  heat  and  the  use  of  superheated  steam. 
He  did  not  believe,  however,  fi'om  his  own  study  of 
the  form  of  apparatus  used  in  these  trials,  that  il 
was  likely  to  be  a  dirmble  one. 

He  understood  from  Professor  Dittmar's  remarks 
that  he  agi'eed  that  the  calorimetrical  method  must 
be  unreUable  on  account  of  its  dealing  only  with 
small  quantities,  and  the  examples  of  ethylene  and 
acetylene  to  which  he  had  referred  proved  that 
calcidations  of  calorific  power  from  the  ultimate 
analj'sis  of  fuel  could  only  give  partial  information 
of  the  heating  value  of  fuel,  whether  in  the  form  of 
coal  or  of  liquid  fuel. 

Professor  Dittmar  was,  however,  mistaken  in 
thinking  that  he  had  proposed  merely  to  substitute 
the  combustion  heat  of  gaseous  for  solid  carbou,  or 
that  of  sohd  hyih'ogen  for  hydrogen  gas.  What  he 
had  proposed  was,  that  the  thermic  values  of  the 
various  hydrocarbon  gases  produced  by  the  action  of 
heat  on  coal  or  liquid  fuel  (in  the  latter  case  along 
with  steam)  should  form  the  basis  of  the  calculation 
of  the  combustion  value  of  the  fuel  which  might  be 
under  examination. 

. — jaoaooaooi* — 


Heeling  held  Tuesday,  Ajyril  10th,  1888. 


MR.    J.    J.    COLEM.VX    IX   THE    ClIAtR. 


ON  THE  PHOTOCHEMICAL  ESTIMATION  OF 
GRADED  TINT. 

nV    EDMrXD    J.    MILLS,    D.SC,    F.R.S.,    AXD    J.    BUCIIAXAX. 

Is  the  estimation  of  differences  of  degree  of  the  Siime 
tint,  it  is  customary  to  depend  upon  eye  estimations, 
and  in  many  cases  to  use  colorimeters  as  a  means  of 
instrumental  comparison.  Quantitative  determina- 
tions can  thus  be  made  on  amounts  of  matter  so 
minute  as  to  be  altogether  unamenable  to  gravimetric 
investigation.  Numerous  instances,  however,  might 
be  adduced  in  which  oiu-  ordinai\v  resources  fail,  or 
can  be  applied  only  in,  at  best,  a  very  circuitous 
manner.  Our  attention  has  been  in  particular 
ilirecteil  to  the  comparison  of  tinctorial  effect   upon 
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dyed  poods  ;  nnd  for  this  -we  hnro  devised  an  nrtifioe 
Which  wo  belii'vo  uiiiy  lie  usoful  in  miiny  other 
ilireetious  of  cxperiuifutal  iuqnirj-.  The  nrtitice 
consists  esscntirtlly  iu  photo^niphiuj?  ou  an  isochro- 
mntio  phito,  and  at  ono  operation.  e(iual-8ized  pieces 
of  tissne,  exliiliitiuR  tlitVeront  degrees  of  the  same 
tint.  A  negative  is  thus  obtained  from  which  any 
numlier  of  prints  can  be  produced  on  "  gelatino- 
bromide "  paper,  and  each  impression  represents 
definitely  iu  terms  of  silver  the  original  grade  of 
tint.  All  that  is  necessary  is  to  make  a  sufficient 
number  of  impressions  to  enable  the  silver  to  be 
determined  cither  volumctrically  or  gravimetrically. 

In  our  experiuipnts  pieces  of  cashmere  of  known 
weight  were  dyed  iu  "  vats  "  of  knowu  strength  and 
constant  temp'erature,  the  proportions  of  coloimng 
matter  or  mordant  l)eiug  varied. 

These  pieces  were  mounted  side  by  side  on  card- 
board, and  over  all  of  them  was  mounted  a  second 
cardboai-d,  pierced  with  rouud  apertures  of  equal 
diameter.  From  the  photographic  negative  a  large 
number  of  prints  were  taken  on  "Eastman  Bromide 
Paper,  A."  These  prints  were  each  exj)osed  for  the 
same  length  of  time,  and  were,  as  far  as  possible, 
developed  under  the  same  conditions.  The  exposure 
was  so  timed  as  to  produce  btit  a  slight  eiiect  only, 
where  a  slight  tinctorial  eftect  had  to  be  represented. 
They  were  allowed  to  remain  a  much  longer  time 
than  usual  in  the  fixiug-bath,  to  make  certain  of  the 
complete  removal  of  silver  salts,  and  were  then 
washed  all  night  iu  running  water.  After  drying,  all 
the  discs  of  one  tint  were  cut  out,  incinei-ated  in  a 
porcelain  enicililc,  and  the  ash  treated  with  nitric 
acid  free  from  chlorine.  The  nitric  solution  was 
evaporated  completely  to  di-yness,  the  residue  dis- 
solved in  distilled  water  and  again  evaporated  to 
dryness.  The  silver  salt  was  then  redissolved  in 
distilled  water,  washed  into  a  small  flask,  and  made 
up  to  about  20  cc.  with  water.  A  few  drops  of  a 
solution  of  neutral  potassic  chromate,  free  from 
chlorine,  were  then  added  and  the  solution  was 
titrated  with  ceutinormal  sodic  chloride.  On  reaching 
the  point  where  the  coloiu'  of  argentic  chromate 
ilisappeared,  the  solution  was  titrated  back  with 
ceutinormal  solution  of  argentic  nitrate,  and  the 
mean  of  the  two  results  was  taken. 

First  Series. 

In  the  first  series  of  experiments  the  specimens 
photographed  illustrated  the  effect  of  varying  the 
quantity  of  mordant  (potassic  bichromate)  in  dyeing 
wool  with  logwood. 

The  composition  of  the  "vat  "  used  was — 

Wool 100  part.s. 

Logwood  Extract 8    „ 

WaUr 10,000    „ 

Temperature  90°  C.    Time,  1  hour. 

The  quantity  of  mordant  ranged  from  '25  to  3  "00 
parts. 

The  discs  used  were  seven  iu  number,  and  had  a 
uniform  tliameter  of  nearly  25  ram. 

The  size  of  the  discs  on  the  recipient  plate  was 
very  nearly  7  "02  mm.  From  this  negative  250  prints 
on  "Eastman  Paper,  A."  were  taken;  the  time  of 
exj)08ure  being  45  sees,  at  4  ft.  from  a  No.  4  burner 
burning  about  22-caudle  gas. 

The  prints  were  then  treated  as  already  stated,  and 
the  following  quantities  of  silver  were  obtained  : — 
A.  B.  C.  1).  J:.  v.  (i. 

S'lS       2'liO       l-Ti       IMts         •«.',         -3+       -liWm.  grm. 

The  corresponding  vabics  of  mordant  were — 

A.  B.  C.  1).  K.  F.  G. 

.1  2  \-:,  1  -5  -ili  •2S 


These  numbers  agree  fairly  well  with  the  equa- 
tion— 

_       0  (x  -  c) 
"       l+y(x-c)' 
where  y  =  silver  deposited,  x  =  mordant,  H  =  1  "7890, 
y=  ■21364,  c=  -15660. 


Table  I. 


V 
3-13 

2'.')0 

1-72 

I'OS 

•65 

■5t 

■  Mii; 


//  calc. 

317 

2 -,37 

1-87 

1-28 

■87 

•37 

■111 


Probable  error  of  a  single  comparison,  '09  m.  grm. 

When  X   is   very    large,    y  =  ^  =  8  •3778.    The 

amount  of  silver  actually  present  on  the  paper  was 
22  m.  grm.  It  is  evident  that  e  represents  the 
amount  of  mordant  necessai^y  in  all  cases  before  any 
tinctorial  effect  is  produced. 

Second  Series. 

In  this  series  the  number  of  different  tints  photo- 
graphed was  10.  Here  the  weight  of  the  mordant 
was  constant  while  the  logwood  extract  was  vai-ied. 
The  "  vat  "  employed  in  mordanting  was  — 

Wool 100  parts. 

Potassic  bid)  romate 3      „ 

Water 10,000     ., 

Temperature  00°  C.    Time.  1  liour. 

The  quantities  of  logwood  extract  ranged  from 
0  to  8  parts.  The  size  of  the  discs  was  25  mm.,  and 
their  size  as  photographed  7 '02  mm.  vei'y  neiu-ly. 
The  time  of  exposure  of  the  points  in  this  case  was 
one  minute,  the  other  conditions  being  as  in  the  first 
series.  250  jjrints  were  taken  in  this  case  also.  The 
following  quantities  of  silver  were  obtained  :  — 

A.       B.       C.       D.      E.      F.       G.    H.      I.      J. 
Silver 3-03    2^92    2^37    1(12    Vi    I'OS    •SO    ^32    ^27    -11 

Logwood  est.     10        8         8         4      3' 5       3        1       S      '2.5      0 

As  the  quantity  of  silver  obtained  in  J  was  due  to 
the  colour  produced  in  the  wool  by  the  mordant, 
this  number  (•11)  was  subtracted  from  the  others, 
giving— 

A.         B.         C.         I).         E.        F.      G.        H.       I.      J. 

•2-\n      2-Sl    ,2-211      1-51      1-29      -I)?      '48      '21      •Hi      0 

These  numbera,  in  most  cases,  agree  pretty  closely 
with  the  equation — 

_       0x 
'-'  ~  1  +  7  a' 

Where  y  =  silver  deposited,  x  =  logwood  ext., 
(3  =  -513,  y  -  •07778. 


Table  n. 

u- 

11  c»lc 

2^UI 

2-89 

2^81 

2^53 

2^20 

2^10 

rsi 

1-57 

1-2U 

1^41 

•07 

1^25 

■48 

•48 

••21 

•26 

•16 

•IS 

•00 

•00 
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Probable  error  of  a  single  comparison,  "08.  "We 
have  satisfied  om-selves  that  this  is  very  nearly  the 
probable  error  of  the  volumetric  method.  When,  in 
the  second  equation,  ,•■  is  very  large,  y  reaches  6 '5955 
as  its  ultimate  limit. 

The  original  dyed  goods  and  corresponding  photo- 
graphic prints  were  exhibited. ~ 


2nd. 


=«««!cceet»!= 

ON  THE  ESTIMATION  OF   PHOSPHORIC 
ACID  WITH  NITRATE  OK  SILVER. 

BY   JOUS   CLASK,    PH.D.,    V.C.S.,    F.I.C. 

Is  1881  Eug.  Perrot  (Compt.  Rend.,  Vol.  93, 
p.  495)  published  a  process  for  the  estimation  of 
phosphoric  acid  existing  as  phosphate  of  lime  or 
magnesia,  based  on  the  precipitation  of  the  phos- 
phoric acid  as  pliosphate  of  silver.  For  this  purpose 
he  dissolved  the  phosphatic  material  in  nitric  acid, 
precipated  the  phosphates  of  iron,  alumina,  lime, 
and  magnesia  with  ammonia,  then  dissolved  out  the 
phosphates  of  lime  and  magnesia  with  acetic  acid, 
neutralised  with  ammonia,  and  added  a  known  quan- 
tity of  nitrate  of  silver  to  precipitate  the  phosphoric 
acid.  The  whole  was  then  made  up  to  a  known  bulk. 
The  excess  of  silver  in  a  portion  of  the  solution  was 
determined  volumetrically,  and  the  balance  assumed 
to  exist  as  phosphate  of  silver  .Vg.Pi  )4.  Mons.  Perrot 
does  not  give  any  resiUts  to  indicate  the  acciu-acy  of 
his  process  ;  and  those  who  are  aware  of  the  difficulty 
of  dissolving  precipitated  phosphate  of  lime  in  acetic 
acid  will,  I  think,  agree  with  me  that  the  process  in 
this  form  is  not  of  much  practical  value. 

Shortly  after  the  puVilication  to  which  I  have 
referred,  Drs.  Kratschmer  and  Sztaukovauzky  (Zeits,, 
Vol.  21,  page  523)  made  a  number  of  experiments  on 
pure  phosphates  of  lime,  magnesia,  and  soda,  and 
proved  conchisively  that  Perrot's  process  was  capable 
of  yielding  good  results  with  pure  materials  in  the 
absence  of  iron  and  alumina,  but  they  do  not  indicate 
what  modifications  are  neces-sary  when  these  im- 
purities are  present. 

The  objections  to  PeiTot's  process  when  applied  to 
manures  and  natural  phosphates  are  — 

Ist.  The  chlorides  which  may  be  present  will  be 
estimated  as  phosphates. 

2nd.  The  method  of  separating  the  phosphates  of 
lime  and  magnesia  from  the  phosphates  of 
iron  and  alumina  is  inaccurate,  as  it  is  prac- 
tically impossible  to  dissolve  out  the  whole 
of  the  phosphate  of  lime  in  the  manner 
indicated. 

1  have  repeated  some  of  the  experiments  made  by 
Drs.  Kratschmer  and  Sztankovanzky,  and  can  confirm 
generally  their  statements  as  to  the  accuracy  of  this 
process  for  the  estimation  of  phosphoric  acid  in  pure 
substances  ;  but  a  process  of  this  kind  is  of  very  little 
value  unless  it  is  suitable  for  impure  materials,  and 
I  have  therefore  devoted  my  attention  more  especially 
to  the  modifications  which  are  necessary  in  applying 
the  nitrate  of  silver  process  to  the  valuation  of 
maniures  and  mineral  phosphates. 

The  modifications  wliich  I  would  recommend 
are — 

Ist.  The  solution  of  the  phosphate  of  silver  pre- 
cipitate in  nitric  acid,  and  titration  of  the 
silver  with  sulpho-cyanide. 


The  nentralisation  of  the  aoid  solution  with 
canstic  soda  instead  of  ammonia,  to  avoid  the 
presence  of  an  excessive  quantity  of  ammo- 
niacal  salt,  which  atlects  the  results. 

i  3rd.  The  previous  precipitation  of  the  iron  and 
alumina  as  phosphate  with  acetate  of  soda 
containing  free  acetic  acid. 

The  following  is  an  outline  of  the  process : — 

The  manure  or  mineral  phosphate  is  dissolved 
either  in  water,  nitric  acid,  or  sulphuric  acid,  the 
greater  portion  of  the  free  acid  neutralised  with 
caustic  soda,  aud  to  the  cold  solution  acetate  of  soda 
containing  free  acetic  acid  is  added  in  excess.  If  the 
addition  of  the  acetate  of  soda  produces  a  precipitate, 
this  mttst  be  filtered  off,  re-dissolved,  and  re-precipi- 
tated with  acetate  of  soda,  as  before.  The  filtrate 
and  washings  are  added  to  the  previous  filtrate,  then 
excess  of  nitrate  of  silver,  which  will  give  an  imme- 
diate precipitate  of  phosphate  of  silver,  Ag^POj, 
which  is  easily  recognised  by  its  yellow  colour,  and 
the  free  acetic  acid  is  neutralised  with  caustic  soda 
till  there  is  only  a  faint  acid  reaction  to  litmus  paper. 
The  slightest  excess  of  caustic  soda  will  cause  a 
brown  precipitate  of  oxide  of  silver  if  there  is  not  too 
much  ammoniacal  salt  present ;  but  this  oxide  of 
silver  dissolves  easily  on  the  addition  of  a  few  drops 
of  dilute  acetic  acid.  The  precipitate  of  phosphate 
of  silver,  which  will  contain  any  chloride  which  may 
have  been  present,  is  thrown  on  a  filter,  thoroughly 
washed  with  water,  then  dissolved  off  the  filter  with 
hot  dilute  nitric  acid,  mixed  with  a  little  ferric 
sulphate,  and  the  silver  titi-ated  with  sulpho-cyanide, 
as  described  by  Volhard,  and  calculated  to  phosphoric 
acid. 

The  precipitate  of  phosphate  of  ii'on  and  alumina 
is  dried,  ignited,  and  weighed,  then  ilissolved  in 
acid,  the  iron  determined  volumetrically,  calculated 
to  phosphate  of  iron,  and  the  baLince  assumed  to  be 
phosphate  of  alumina  ;  or  the  oxide  of  iron  may  be 
separated  with  caustic  soda  and  the  alumina  in  the 
filtrate  weighed  as  phosphate  of  alumina,  using  the 
precautions  recommended  by  Robert  T.  Thomson 
(Journal  of  the  Society  of  Chem.  Industry,  No.  3, 
Vol.  v.). 

The  following  experiments,  which  were  made  for 
the  purpose  of  testing  this  process,  give  a  fair  idea  of 
its  accuracy : — 

I.— BoxE  Chabcoal. 

Per  Cent, 
(o.)  Phosphoric  acid  by  silver  process 30"16 

Equal  to  phosphate  of  lime 65"83 

(d.)  Phosphoric  acid  by  silver  process SO'15 

Eqtul  to  phosphate  of  lime G5"83 

(c.)  Phosphoric  acid  by  Molybdie  process 30"11 

Equal  to  phosphate  of  lime 65"74 


n. — Fish  Guaxo. 


(a.)  Phosphoric  acid  by  silver  process 

Equal  to  phosphate  of  lime 

(4.)  Phosphoric  acid  by  silver  process 

Equal  to  phosphate  of  lime 

(c.)  Phosphoric  acid  bv  Molvbdic  process  (Mr.  Tat- 
Inck) 

Equal  to  phosphate  of  lime 


Per  Cent. 

10-43 


•12-SS 


lU-58 
2S11 
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m. — SirrBaPiiospuATE. 


SoluMe  rhnsphorir  arid  (silver  process) . . 

Eqiinl  to  sohilile  phosiihatc 

Soluble  phosphoric  scid  (Molybdic  pro- 
cess I  

Kqual  to  soluble  phosphate 


Percent. 

WiJS 

13-35 
2!i'6li 


Per  Cent. 
13-« 

29-45 
l.S-5-2 


rV.  —  Rock  Phosphate  contaixing,  accoiibing  to 
Dit.  Wallace,  -I- 07  pek  cekt.  of  Alumisa  and 
1-62  PER  CENT.  Oxide  of  Ieon. 


Per  Cent.     Per  Cent. 
Phosphoric  acid  by  silver  process |        24-68      '       S4-62 

Do.,  calculated  trcni  phosphate  of  iron  i 
and  alumina  precipitate 1         6-So  6'99 

Total  phosphoric  acid 31-53  Sl'Sl 

Equal  to  phospliatc  of  lime j       65-S5 

Percent 
Phosphoric  acid  in  rock  phosphate,  Molvbdic  process 
(Br.  Wallace) 31-43 

Equal  to  phospli.itc  of  lime CS-CO 

When  the  proportions  of  iron  and  alumina  in  a 
phosphate  is  very  small  isay  about  '.  per  eent.V  it  is 
not  necessary-  to  add  acetate  of  soda,  because  they  do 
not,  in  this  proportion,  materially  aHect  the  result, 
as  about  three-fourths  of  the  phosphoric  acid, 
which  would  be  precipitated  as  phosphate  of  iron 
and  iduniiua,  is  converted  into  phosphate  of  sil- 
ver. Experiments  made  with  native  phosphate  of 
alumina,  containing  neither  lime  nor  magnesia,  fully 
betirs  this  out.  lu  such  cases  excess  of  nitrate  of 
silver  may  be  at  once  added  to  the  solution  of  the 
phosphate  in  sulphuric  acid  or  nitric  acid,  and 
caustic  soda  added  till  the  precipitate  of  phosphate 
of  silver  becomes  brown,  then  acetic  acid  till  the 
reaction  is  acid,  and  the  precipitate  is  iiltered  ofif, 
ilissolved  in  nitric  acid,  and  titrated  as  already 
described. 

Ignited  Rodonda  phosphate  (native  phosphate  of 
alumina),  containing  41  per  cent,  of  phosphoric  acid, 
gave  the  following  results  by  this  method. 


Phosphoric  acid  , 


Per  Cent. 
SS-20 


Per  Cent. 
29-04 


I  had  hoped,  by  some  modification  of  the  above 
process,  to  be  able  to  precipitate  the  whole  of  the 
phosphoric  acid  as  phospliate  of  silver,  but  as  yet 
my  etlorts  have  not  been  successful. 


Jioiuiinl  anil  ^Jairnt*  iLitrraturr. 

I.-GENERAL  PLANT,  APPAKATUS,  AND 
MACHINERY. 

Fires  In  Benzene  Works.     F.  Fischer.     JCcit.  f.  aiigew. 
Chein.  18t*8,  l:j8— HO. 

In  establishments  where  benzene  is  used  for  eleaning  woollen 
goods,  &e.,  fire  may  break  out  by  spontaneous  combus- 
tion, by  electricity,  or  through  a  fire-place  at  some  distanee. 
As  to  the  first  the  aiith<ir  does  not  consider  it  at  all 
probable  that  a  confla^'ration  would  arise  from  the  benzene 
itself,  but  only  by  the  heating  of  greasy  goods  lying  in 
heap.  Electricity  may  be  generated  in  the  washing  inaehine, 
on  the  one  hand  by  friction  of  the  wool,  and  on  the  other 
hand  on  the  surface  of  the  metal  lining  of  the  vessel. 
Such  a  source  of  danger  may  be  averted  by  couueeting 
the  interior  of  the  machine  with  the  earth  by  means  of 
copper  w  ire.  The  third  source  of  danger  may  be  obviated 
by  constructing  the  room  in  which  the  benzene  is  nseil  with 
both  windows  and  doors  opening  to  the  outside  air,  and 
in  no  wise  connnunieating  with  a  building  in  which  fires 
are  used. — J.  W.  L. 


Combined  Suction  and  Pressure  Apparatus.     R.  Mueneke. 
Chem.  Zeit.  24,  392. 

Ix  construction  and  size  this  appai-.itus  is  similar  to  the 
author's  older  hydrostatic  blast,  ai'd  differs  from  it  only  in 
that  the  cylinder  case  is  of  glass,  which  thus  renders  the 
nucr  arrangements  visible.  An  iu\erted  U-shaped  iron 
tube,  carrying  a  inanonietcr   to   >how  the  water  pressure. 


conveys  the  water  from  the  supply-tap  to  the  pnmp.  The 
pump  is  connected  with  a  second  manometer  to  indicate 
the  pressure  of  air  in  the  vessel   undergoing  exliaustion. 


•  Any  of  these  s|)ecifIcations  may  be  obtained  by  post,  by 
remitting  the  cost  price.  plu3  postage,  to  Mr.  H.  Reader  Lack, 
Comptroller  of  the  Patent  OlTice,  Southampton  Buildings,  Cliancerj- 
Lane,  London.  W.C.  Tlie  amount  of  postage  may  be  calculated  as 
follows  ;— 

If  the  price  does  not  exceed  S</ \d. 

Above  8(2.,  and  not  eiceeding  \s.6d Id. 

„      1».  M H.*d \\d. 

„      2».  4<f.,      „  „         S».4d 2d. 
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between  wliieh  and  tlie  pump  Itself  is  a  liack-pressure  valve  [ 
to  prevent  any  Hi>w  of  water  into  the  tubes  of  the  exhausted 
reeeiver.       Beneath    tlie    pump    is    serewe<l    on     the    glass 
eylinder   provided  willi   an  outlet  cock  tor   tin-    water  in  the 
bottom  plate,  and  one  for  air  (when  a  blast  is  reipiired)  in   ' 
the  top  plate.     (See  this  Jaurmil,  1887,  73,  I'iy.  2<i.) 

— W.  U.  M.        , 


rATKXTS. 
Improvcmriits    in     Apparatus   for    Parifijiiiy     Water   for 
Steam  Boilers.     G.  \V.  Allen,  Manehes'er,  and  II.  .1.  A. 
Bowers,  London.     Eng.  Pat.  7772,  May  28,  1887.     8(/. 

TiiK  scum  plate  and  separatiiijr  vessel  for  the  purpose  of 
removing  the  "  scum  "  from  the  surfaee  of  the  water  in  a 
steam  boiler,  ami  for  which  letters  patent.  No.  12,810, 
t)etober  26,  1885,  were  granted  to  H.  J.  A.  Bowers,  have 
not  been  found  efficient  in  dealing  with  sueh  waters  as 
river  or  canal  waters.  The  present  specification  describes 
a  U-  or  V-shaped  trough  applied  to  the  seuni  plate,  ami 
through  which  the  water  passes  on  arriving  in  the  interior 
of  the  boiler.  The  heavy  deposit  which  falls  from  the 
water  is  thereby  conducted  to  the  scum  plate,  which  then 
operates  in  the  manner  described  in  the  specification  above- 
named. — C.  C.  II. 

An  Improvement  in  lie/rigcruting  Apparatus.  J.  Iniray, 
London. — From  La  Compagiiie  Generale  pour  la  Pro- 
duction du  Froid,  Paris.  Eng.  Pat.  37n3,  March  12, 
1887.     Sd. 

In  a  former  specification,  Eng.  Pat.  No.  2387  of  1885,  an 
improved  refrigerating  apparatus  was  described,  in  which 
two  sets  of  coil  pipes  with  suitable  valves  and  cocUs  were 
so  arranged  as  to  eool  air  passing  through  the  apparatus 
by  utilising  the  variations  of  temperature  produeeil  bv 
alternate  vaporisation  and  condensation  of  a  volatile  lii|uid. 
This  was  effected  so  that  while  the  air  wiis  cooled  by  the 
refrigerating  action  of  one  coil,  distilled  water  vas  produced 
by  the  heat  developed  by  the  compression  of  the  vapour 
in  the  other  coil  melting  olf  the  "  rime,"  which  has  been 
fonneil  upon  it  in  the  first-named  portion  of  the  process. 
The  present  invention  adds  a  third  coil,  so  that  the  air 
which  exists  in  the  one.  acting  as  a  refrigerator,  and  which 
has  finally  attained  a  temperature  nearly  that  of  the  air 
supplied,  is  passed  through  the  other  coil,  serving  to  melt 
off  the  brine.  The  air  which  has  been  refrigerated  is  also 
passed  over  the  third  coil,  and  having  already  deposited  its 
moisture  becomes  cooled  to  a  much  lower  temperature. 

— C.  C.  II. 

An  Anli-incrustalioH  Preparation  for  Steam  Boilers 
]{.  XI.  Brvant,  Bristol.  Eng.  Pat.  12,357,  September  12, 
1887.     4d. 

V.VLoxi.v,  three  parts  ;  Aleppo  galls,  two  parts  ;  African 
clearing  nut,  one  part ;  gum  arable,  one  part,  are  boiled  in 
distilled  water  and  concentrated  in  vacuo.  The  dry 
ex'ract  is  re-dissolved,  and  after  the  addition  of  dextiine, 
two  parts,  and  glucose,  one  part,  is  concentrated  to  a 
specific  gravity  "  of  about  90  "  ;  the  product  is  used  for  the 
purpose  described. — C.  C.  H. 


A  Special  Powder  for  Prercutinf/  and  Bemorinc/  the  In- 
crustations in  Steam  Boilers.  I'.  Alfieri,  Naples.  Eng. 
Pat.  12,169,  September  S,  1887.  id. 
The  "  disincrustant  "  contains  16  ingredients:  nine  of  these 
are  salts  of  the  alkalis  and  ammonia ;  the  remainder, 
gelatine,  carbon,  and  various  kinds  of  powdered  wood. 

— C.  C.  H. 

An    Improvement   in     Filter    Presses.        E.    A.    Cowper, 
London.     Eng.  Pat.  15,238,  November  8,  1887.     -id. 

The  patentee  claims  the  construction  and  use  of  filter 
press  plates,  constructed  of  thin  plates  of  wrought-iron  or 
steel,  domed  or  dished  to  give  them  stiffiiess.  The 
chambers  are  formed  by  distance  frames  or  rings  in  the 
usual  way. — C.  C.  H. 


Improoements  in  Filler  Presses.    L.  A.  Enzinger,  Worms, 
Germanj-.     Eng.  Pat.  5982,  April  25,  1887.     8rf. 

Tin;  main  object  of  the  invention  is  to  afffird  greater 
facihtv  for  the  escape  of  the  air  contained  in  the  chambers 
of  the  filter  press,  or  forced  in  with  the  licpiid  undergoing 
filtration.  The  ehambi^rs  are  sipiare,  and  placed  with  their 
diagonals  vertically  and  horizontally.  The  fixed  head  of 
the  machine  is  formed  into  a  reservoir  for  the  turbid  liquid 
and  provided  with  an  air-receiving  vessel.  The  moveable 
head  is  formed  into  a  receiver  for  the  tillered  liipiid,  and 
provided  with  an  air  vessel  similar  to  the  fixed  heail.  There 
are  two  conduits  at  the  lower  and  twd  at  the  upper  part  of 
the  chambers.  The  liipiid  iiitroilmed  thniugh  the  fixed 
head  enters  one  of  the  lower  conduits  anil  thence  into  every 
allem;ite  chamber,  forcing  the  air  from  these  chambers  into 
one  of  the  upper  conduits  through  a  port  core  and  thence 
into  the  air  vessel  on  the  fixed  head,  from  whence  it  is 
allowed  to  escape.  The  liquid  entering  the  chamber  filters 
through  the  filtering  walls  and  media  into  the  remaining 
alternate  chambers,  passing  therefrom  into  the  other  of  the 
lower  conduits  by  a  port  core  and  I  hence  to  the  moveable 
head,  where  it  is  withdrawn  ;  the  air  from  these  chambers 
passes  similarly  through  the  other  upper  conduit  and  into 
the  air  vessel  on  the  moveable  head,  from  whence  it  is 
periodically  allowed  to  escape.— C.  C.  H. 


Improvements  in  Vacuum  Evaporatini/  and  Distilling 
Apparatus.  II.  T.  Yaryan,  Toledo,  Ohio,  U.S..V.  Eng. 
Pat.  213,  .January  5,  1888.     \\d. 

This  specification  describes  improvements  upon  the  multiple 
effect  evaporating  apparatus  described  in  Eng.  Pat.  14.162, 
1SS6.  It  consists  of  a  series  of  tubular  evaporators,  the 
first  of  which  is  heated  by  steam  and  the  remainder  by  the 
products  of  evaporation  of  those  earlier  in  the  series.  The 
tubes  in  each  evaporator  are  arranged  horizontally  between 
two  tube  plates  at  the  ends  of  a  cylindrical  heater,  and  they 
are  connected  in  such  a  fashion  at  each  end  that  liquid 
entering  any  two  of  the  tubes  returns  thrmigh  other  two  to 
the  same  heirl  at  which  it  entered,  and  finally  by  a  single 
tube  to  the  exit  end  in  communication  with  a  reeei\"er,  thus 
traversing  the  system  three  times.  The  concentrated  liquid 
flows  off  through  a  receiver,  and  is  drawn  by  superior 
vacuum  into  another  evaporator  in  the  series  ;  the  vapour 
from  the  liquid  in  each  evaporator  is  used  to  heat  the 
system  of  tubes  in  another  of  the  series.  Finally,  the  fully 
concentrated  licpiid  is  removed  from  the  last  evaporator  by 
means  of  a  "  tail  pump,''  and  the  vapour  and  air  pass  through 
a  suitable  condenser  and  vacuum  pump.  Various  devices 
for  dealing  with  different  materials  are  show  n.  The  inven- 
tion and  its  various  combinations  arc   covered  by  16  claims. 

— C.  C.  H. 


Improvements  in  Apparatus  for  Compressiny  Drugs  and 
other  Substances.  .1.  Tinlin,  J.  J.  Piatkowski,  S.  M. 
Burroughs,  and  H.  S.  Wellcome,  London.  Eng.  Pat. 
16,239,  November  25,  1887.     Sd. 

The  improved  apparatus  consists  of  a  disc  rotated  inter- 
mittently by  suitable  mechanism  and  arrangement  of  parts  ; 
the  drugs,  &c.  are  fed  into  a  series  of  holes,  placed  concen- 
trically in  the  disc,  from  a  hopper  and  automatic  filling 
device;  a  pair  of  plungers  worked  by  an  eccentric  and 
levers  enters  one  of  the  holes  from  abo^■e  and  below  when 
the  disc  is  at  rest,  and  effects  the  desired  compression.  The 
pellets  so  formed  are  subsequently  disengaged  by  the  action 
of  other  small  plungers  entering  the  holes  at  a  suitable 
position  and  expelling  the  contents  into  a  receiving  hopper. 
The  whole  mechanism  is  operated  by  a  cam,  eccentrics,  and 
levers  bv  means  of  a  single  shaft.. — C.  C.  H. 


Improvements  in  Filler  Presses.     .7.  Brock  and  T.  Minton, 
Widnes.-    Eng.  Pat.  2127,  February  10,  1887.     8rf. 

The  object  of  this  invention  is  to  facilitate  the  lixivi.ation 
of  the   precipitate   or   residue    it    is  desired    to    separate 
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from  the  liquid  in  which  if  is  suspended.  A  is  n  perforated 
cylinder  lined  with  corrnpiti'd  (jiiiizo  I'overid  liy  ii  filtering 
cloth ;  it  is  niiido  in  halves  and  jointed  axiallv.  A  feed 
pipe  C,  perforated,  passes  through  the  centre  of  the  appa- 


ratus through  stuffing-hoxes  F  in  the  covers  B;  the  whole 

apparatus  is  niountid  on  runners  and  revolves  on  the  steel 
bands  G,  by  means  of  the  gearing  H,  1) ;  an  end  motion  is 
likewise  given  during  rotation  by  the  cam   !•'  and  arm  E. 


The  material  is  pumped  in  through  C  and  fills  the  interior 
periphery;  when  a  coating  of  the  maximum  thickness 
consistent  with  rapid  filtration  has  accumulated,  wash 
wafer  is  forced  through  the  same  pipe  and  passes  evenly 
through  the  filtered  mud.  The  patentees  state  a  very  rapid 
lixiviation  is  the  result.  The  cake  or  washed  mud  is 
discharged  by  separating  the  two  halves  of  the  cylinder 
axiallv.— C.  C.  H. 


Improvements  in  the  Distillation  of  Water  and  other  Liquids. 
A.  McN.  Coyle,  E.  F.  Andrews,  and  E.  C.  Davidson, 
Washington,  U.S.A.     Eng.  Tat.  7896,  May  31,  1887.    8d. 

The  improved  apparatus  for  the  purpose  set  forth  is  shown 
in  the  annexed  drawing.  C  is  a  closed  vessel  covered  by  a 
jacket  G,  and  heated  by  a  Bunsen  gas  burner  E.  The 
upper  part  of  C  is  in  communication  with  a  fiat  tube  Liebig 
condenser  15  through  the  opening  D',  and  the  lower  part  is 
in  communication  with  the  water  jacket  A  of  the  con- 
denser through  the  tube  c.  When  heat  is  applied  the  steam 
formed  in  C  rushing  through  the  orifice  d  into  the  condenser 
B  causes  the  vaporisation  of  the  warm  water  in  the  upper 
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part  of  the  jacket  A,  and  carries  that  likewise  info  the 
condenser,  in  which  it  is  condensed,  by  the  cold  water 
entering  the  lower  part  of  the  jacket,  along  with  the  steam 
entering  from   C  at  D'.     It   is   arated  in  H  by  pa-ssing 


through  gratings,  and  also  by  air  entering  the  small  holes  h. 
Finally  it  leaves  the  condenser  through  the  drip  pipe  A" 
after  passing  through  the  filter  A'.  The  form  of  still  shown 
is  used  in  the  distillation  of  water  for  domestic  purposes  ; 
a  modification  suitable  for  alcoholic  distillation  is  also 
shown  in  the  specification.  The  whole  invention  is  covered 
by  11  claims.— C.  C.  II. 


Improvements  in  nr  relating  to  Refrigerating  Processes 
and  Appanitus  therefor.  W.  P.  Thompson,  Liverpool. 
— From  J.  B.  Craft,  New  York.  Eng.  Pat.  1419,  January 
31,  1888.     8a'. 

The  improvements  described  in  this  specification  relate  to 
refrigerating  apparatus  which  operate  upon  the  principle 
of  absorption.  The  objects  arc  to  prevent  "priming"  or 
boiling  over  of  the  liquid  contents  of  the  still,  to  secure 
dry  gas  passing  over  to  the  condenser  and  to  so  transmit 
the  heat  of  the  gas  passing  from  the  still  to  the  strong 
liquor  entering  the  apparatus  without  actual  contact  there- 
with. A  is  the  still,  heated  by  the  steam  coil  B  ;  the  strong 
liquor  euters  through  the  curved  and  coiled  pipe  0,  passes 
through  the  gas  receiver  J,  the  rectifying  coil  D,  trap  E, 
and  delivery  pipe  F,  to  the  bottom  of  still.  G  is  the 
■weak  liquor  efflux  pipe  from  opposite  end  of  still.     H  H 


are  the  gas  outlet  pipes  opening  into  J  ;  diaphragm  M 
compels  the  gas  to  pass  downward  before  entering  J,  the 
water  carried  over  by  priming  is  thrown  down  and  delivered 
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below  liquid  In  the  .still  hy  pipe  K.  The  hot  dry  gas 
ascenil.'!  tliri>uf;h  .1  ami  oonifs  in  coiilact  with  supply  coils, 
giving  up  its  h<>iit  to  the  liquor  in  the  coils,  good  circulation 
of  gas  through  the  coil  of  C  being  secured  by  means  ol 
baffle  plate  N.  1'  represents  the  condenser,  and  Q  the 
liquid  gas  receiver. — C.  C.  II. 


II.-FUEL,  aAS,  AND  LIGHT. 

Oas  Prmliiccr.     Zeit.  f.  nng.  Chem.  1888.     168. 

This  producer  is  used  in  the  Bangbro  Ironworks  in  Sweden 
for  gasifying  charcoal  smalls.  Its  construction  is  illustrated 
by  drawings  of  the  elevation  and  plan,  and  presents  no  ver^- 
novel  features,  except  that  the  hopper  has  two  valves,  one 
above  the  other,  and  opening  independently,  by  which  the 
charge  can  be  introduced  more  conveniently.  A  spray  of 
water  is  used  in  the  exit  flue  for  the  purpose  of  freeing  the 
gas  from  dust. — G.  H.  B. 


On  the  Decrease  of  the  Illuminating  Pon'er  of  Naphtha-Gas 

b;i    Admixture    of  Air,  and    the    Explosibilitij   of  such 

Mixtures.    L.  Jawein   and  S.  Lainanskv.     Dingl.  Polyt. 

J- 267,  ^16— 419. 

Naphtiia-gas  is  manufactured  in  Russia  from  naphtha  and 

naphtha  residues,  and  is  used  for  illuminating  works   and 

public  buildings,  which  haxe  gas-works  of  their  own  for  this 

purpose.     Owing  to  the  difficulty  of  obtaining   a   general 

average   sample  of  naphtha-gas,  the  experiments  were  made 

on  one  day,  the  amount  of  gas  rec)uired  for  the  experiments 

being  led  into  a  small  gas-holder,  which   also   contained  the 

air  for  mixing.     The  mixtures  thus  obtained  were   tested  as 

to  specific  gravity  and  illuminating  power,  and  gave  the 

following  results  :  — 


Specific 

Consump- 
tion of 

Illu- 
minating 

Consump- 
tion of  Gas 
in  Cub.  Ft. 
per  Hour 
and  Candle- 
Unit. 

Gas-Mixture. 

Gas  in 

Power 

Gravity. 

Cub.  Ft. 
per  Hour. 

in  Candle- 
tTnits. 

Naphtha-gas  

0-685 

3-3 

31 

0-107 

Naphtha-gas  mixed  : 
With  5  per  cent,  air 

0-719 

3-3 

25 

0-132 

,.   10        „ 

0-732 

s-s 

21 

0-157 

.,  20        ., 

0-753 

3-4 

15 

fl-220 

„   .'-O 

3-79fi 

3-3 

5-5 

0-600 

In  all  these  experiments  the  gas  was  allowed  to  escape 
under  a  pressure  of  6  ins.,  while  the  temperature  of  the 
room  was  from  19^  to  21"  C  It  will  be  noticed  that  an 
admixture  of  air  increases  the  specific  gravity  and  con- 
siderably diminishes  the  illuminating  effect.  For  ascertain- 
ing the  explosibility  of  mixtures  of  naphtha-gas  and  air, 
different  mixtures  were  submitted  in  a  eudiometer  to  the 
action  of  the  electric  spark. 


Vol.  of  Gas. 

Vol.  of  Air. 

Explosion. 

4-»—  6-2 

None. 

5-6—  5-8 

Feeble. 

i;-0—  6-6 

Violent. 

7-0—  9-0 

Very  violent. 

10-0—13-0 

Violent. 

U-0— 16-6 

Feeble. 

17-0-17-7 

Very  feeble. 

18  0— -22-0 

None. 

A  mixture  of  naphtha-gas  and  air  is  therefore  explosive 
if  gas  and  air  be  in  the  proportion  of  1  to  ad — 17-7  by 
volume,  or  1  to  85  —  91-4  by  weight.  Of  course,  these 
figures  are  only  accurate  for  the  sample  of  naphtha-gas 
experimented  upon.  After  all,  it  is  not  likely  that  the 
figures  will  vary  much  with  different  naphtha-gases,  the 
proportion  for  marsh-gas  being  1  vol.  of  gas  to  6 — 16  vol, 
of  air. — S.  11. 


PATENTS. 


Separation  of  Carbonic  Oxide  from  Nitroyen,  Carbonic 
Acidt  Hydrogen,  and  otiter  Gases  contained  in  the 
Gaseous  Mixture  resulting  from  the  incomplete  Combus- 
tion of  Coal  ur.d  of  Coke  by  the  use  of  the  Chlorides  of 
Copper  and  of  Iron.  H.  Gardner,  London. — From  R.  J. 
Henderson,  Oswego,  America.  Eng.  Pat.  6107,  April 
26,  1887.     6<f. 

The  separation  depends  upon  the  fact  that  if  the  above- 
mentioned  mixture  of  gases  be  brought  into  contact  with  a 
solution  of  cuprous  chloride  in  hydrochloric  acid  at  ordinary 
atmospheric  pressure,  and  a  temperature  of  49"  C.,  the 
carbonic  oxide  is  alone  absorbed.  By  then  reducing  the 
pressure  over  the  solution  to  below  15  or  16  ins.,  the  car- 
bonic oxide  is  liberated,  and  the  liquid  regenerated  for 
further  use.  The  mixture  of  gases,  before  reaching  the 
cuprous  chloride,  is  freed  from  oxygen  and  moisture  by 
passing  first  through  a  refrigerator,  then  through  a  solution 
of  ferrous  chloride,  and  finally  through  a  column  of  coke 
moistened  with  sulphuric  acid.  In  order  to  prevent  the 
oxidation  of  the  ferrous  chloriiie,  care  is  taken  to  have  a 
certain  proportion  of  hydrogen  present  in  the  gaseous 
mixture,  steam  being  injected  into  the  generator  for  that 
purpose. — A.  R.  D. 


Treatment  of  Incandescence  Bodies  formed  of  Metallic 
Oxides,  for  increasing  the  Luminosity  and  Sesisting 
Properties  thereof,  and  Apparatus  for  that  purpose. 
O.  Imray,  London. — From  C.  A.  von  U'elsbach,  Vienna, 
Austria.'  Eng.  Pat.  G239,  April  28,  188".     Sd. 

This  invention  has  reference  to  that  system  of  incandescence 
burners  wherein  a  mantle  or  hood  composed  of  a  network  of 
the  oxides  of  some  of  the  rare  metals  is  heated  to  incan- 
descence in  a  Bunsen  flame.  It  has  for  its  object  to 
regenerate  the  mantles,  so  as  to  restore  the  brilliancy  of  the 
light,  which  appears  to  decrease  considerably  after  the 
hoods  have  been  in  use  for  some  time.  To  this  end  the 
mantle  i.s  coated  anew  with  a  solution  of  the  nitrate  of 
the  rare  metal,  either  by  dipping,  painting,  or  the  application 
of  a  spray.  Alter  evaporation  of  the  excess  of  moisture, 
the  burner  flame  is  turned  on  till  the  nitrate  is  decomposed, 
leaving  a  film  of  oxide  in  its  place.  If  mantles  thus  im- 
pregnated with  the  nitrate  solution  are  exposed  to  an 
atmosphere  containing  ammonia,  oxalic  acid,  or  benzoic 
acid,  there  is  produced  a  hard  gum-like  substance  which 
effectually  withstands  shocks  and  vibrations. — A.  R.  D. 


IV.-COLOUEING  MATTERS  AND  DYES. 

Dichroines,Phenoloxychrome,Thymolchroine,Thi/moguinone. 
By  H.  Brunner  and  D.  Chuit.     Ber.  21,  249—255. 

It  has  already  been  shown  that  the  colouring  matters 
obtained  from  nitrosophenols  (Liebennann)  can  also  be 
produced  by  various  other  reactions,  and  that  Weselsky's 
diazoresorcinol  and   diazoresomfin  belong  to  this  class  of 
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loiii pounds.    The  constitution  of  these  dyes  is   shonn  by 
the  followin"  formula  : — 


on 


OH 


-o.c. 


DIl 
^<(.jO.Ce.O)OH 


OH 
^(3)0^  c 

<c.)0'*^«- 


On  account  of  their  dichroit'.c  properties  those  containiug 
the  pri'up — 

p  V ^O.Cj 

*^'^<O.C. 
arc  lermiMl  a-dichroiiies,  those  eontaiuing  the  group — 

arc  named  S-dichroIncs. 

The  phcuol  dye  C*„H,5X0j,  the  resorciuol  dyes  C„H,5N0j 
and  C3,H,,N;0|„,  and  the  orcinol  dye  CjiH.jXOs  are 
a-dichroinJs  ; "  the  orcinol  dye  C„H„N03,  azoresoreinol, 
azoresorutio,  and  azoresornfin  ether  are  3-dichroines. 

In  most  of  the  reactions  In  which  dichroines  are  pro- 
duced, other  dyes  are  also  ohtained  which  arc  richer  in 
oxygen  and  do  not  fluoresce  ;   these  are  termed  oxt/chroines. 

Duly  true  nitroso-compounds  give  the  dichroiue  and 
oxvchroTne  reaction,  quinone-oxiiucs  yield  dyes  containing 
the  group  (C«.N)j  lOCCg");  ;  such  dyes  are  named  chromes. 

Aceti/l-a-phriioldichrouie.  C,,H,,(C;H30)X03,  is  obtained 
hv  heating  a-phenoldichroTne  with  three  parts  acetic  anhy- 
dride and  two  parts  anhydrous  sodium  acetate  to  140'  ;  it  is 
a  lirown  amorphous  substance,  which  dissolves  in  ether, 
alcohol,  acetone,  and  chloroform,  forming  a  brown  solution. 

Acetyl-a-phenoloxychroinf,  C,sH„(G-H30)X0j,  is  pre- 
pared in  a  similar  manner  from  the  oxychroTue,  which 
is  produced  in  the  preparation  of  a-pheuoldichroine ;  it 
resembles  the  preceding  compound. 

Acelyl-a-OTcinoldichrome,  C;,H|;(C»H30)4N0s,  is  a  brown 
amorphous  mass,  soluble  in  ether,  alcohol,  chloroform,  and 
acetone. 

Tlii/molchrctne,  CjoHsnXjO.,  was  prepared  by  Lieber- 
mann's  method,  and  purified  by  extracting  it  with  benzene  ; 
it  forms  a  dark -violet  aniorphcms  mass,  and  dissolves  in 
alcohol,  ether,  chloroform,  and  benzene,  with  a  red  colour 
and  slight  greenish  fluorescence  ;  its  alcoholic  solution  is 
turned  blue  by  alkalis,  the  aqueous  solution  green.  When 
heated  to  140'  it  sublimes,  with  partial  decomposition, 
forming  violet  vajiours,  which  ccndense  to  a  red  amorphous 
mass.  The  acetyl  derivative  i.s  a  brown  amorphous  mass, 
soluble  in  alcohol,  ether,  and  acetone. 

In  the  preparation  of  thymolchroine  from  nitrosothyniol 
tbymoquinone  is  also  produced. — F.  S.  K. 


hydrazine,  and  fh's  reaction  also  seems  to  be  a  general 
one. 

Azophenine  is  formed  in  considerable  quantities  when 
nilroso-aniline  is  heated  with  1  part  of  aniline  hydrochloride 
and  J  parts  of  aniline. 

From  the  above  facts  it  will  be  seen  that  the  analogy 
between  nitroso-aniline  and  nitrosodimethylanilinc  is  com- 
plete. 


/^ 


^/ 


NH., 


N 


-N 


Kilroso-anilinc. 


Nitrosodimethylaniline. 


I'aranilroso-aniline.     Bv  0.  Fischer  and  K.  Hepp. 
Ber.  21,  684—687. 

Tiiii  yield  of  paranitroso-aniline  by  the  method  of  prepara- 
tion (this  Journal,  1887,  723)  is  about  £0  per  cent.  The 
salts  of  the  nitroso-base  with  mineral  acids  dissolve  readily 
in  water  with  a  yellow  colour.     The  sodium  salt — 

C.H.XoO,  NaOH,  H,0, 

is  a  yellow  crystalline  coni|>ound.  On  reduction,  nitroso- 
aniline  yields  paraphenyleneiliamine. 

When  nitroso-aniline  is  treated  with  an  excess  of  by- 
droxylaraine  hydrochloride,  a  ))roduct  is  obtiined  which  is  ' 
identical  with  (|uinonedioxinie  prepared  by  Xietzki  and 
Kehnnann  (Her.  20,  612)  ;  by  this  reaction,  which  appears 
to  l>e  a  general  one,  paranitroso-ba.ses  can  be  converteii  into 
quinonedioximes. 

Nitroso-aniline  and  phenylhydrazine  hydrochloride  yield  a 
yellow  crystalline  product  which  is  almost  insoluble  in  water 
and  alkalis ;  this  compound  seems  to  be  formed  by  the 
combination  of  1  mol.  of  nitroso-aniline  with  1  mol.  of  phenyl- 


Tlie  conversion  of  nitrosophenol  into  nitrosoaoilinc  by 
warming  with  salts  of  umnu)iiia.  is  a  reaction  common  to 
many  other  nitrosophenols,  for  inst,incc  nitroso-ortho-  and 
-uictacresol,  and  the  nitrosonaphthols. 

The  product  obtained  by  Illinski  (Ber.  17,  391)  from 
a-nitroso-/3-naphtliol  with  ammonia  must,  for  various  reasons, 
be  a  secondary  base  ;  its  formula  is  therefore — 

C,oll6<    I        7O     [X:NU..=  l:2],andnot 

.N':OH 
.     I  [N.OH:KH  =  1:2]. 

\nh 

— y.  S.  K. 


CioHj/" 


Dibromnitrosopltenol.     By  O.  Fischer  and  E.  Ilepp. 
Ber.  21,  '674—675. 

Diorthohromnitrosophenol  is  obtained  by  adding  a  dilute 
alcoholic  solution  of  20  parts  of  bromine  to  a  well-cooled 
alcoholic  solution  of  one  part  of  nitrosophenol.  The  pro- 
duct is  precipitated  bj-  the  addition  of  ice,  filtered  and 
recrystallised  from  dilute  alcohol  as  quickly  as  possible  to 
avoid  decomposition.  It  is  readily  soluble  in  alcohol  and 
ether,  less  readily  in  chloroform  and  glacial  acetic  acid. 

Dibromamidnphenol  is  produced  when  the  prece<liug 
compound  is  reduced  iu  the  cold  with  tin  and  hidrochloric 
acid.  The  tin  double  salt  which  is  formed  is  crystallised 
from  hot  water,  decomposed  with  sulphuretted  hydrogen, 
and  the  product  precipitated  from  the  filtrate  by  potassium 
carbonate ;  it  is  then  dissolved  in  dilute  potash  and 
reprecipitated  by  passing  carbonic  acid  through  the  .solution. 
This  compound  crystallises  in  fine  needles,  which  melt  at 
189°;  it  is  sparingly  soluble  in  ether,  but  dissolves  readily 
in  alcohol.  The  acetyl  derivative  crystallises  from  dilute 
alcohol  and  melts  at  175°. 

Contrary  to  their  previous  statement  (this  .Tournal,  1887, 
724),  the  authors  find  that  when  dibromnitrosophenol  is 
heated  with  aniline  and  aniline  hydrochloride,  hydroxy- 
azophenine  is  obtained,  melting  at  197" — 198';  it  dissolves 
in  soda  and  potash,  forming  red-brown  solutions. — F.  S.  K. 


Azophenine  and  Quinone-anilides.     Bv  O.  Fischer  and 
E.  Hepp.     Ber.  21,  676-684. 

Anilidoelhoxybenzoquinone-anil — 

(V,H,0(NC,TT,)(XHQU5)(0C,H,), 

is  formed  by  heating  a  mixture  of  one  part  of  azophenine. 
100  parts  of  alcohol,  and  50  parts  of  sulphuric  acid 
(60'  Baunic)  for  one  hour  at  a  tcmpeniturc  below  70' 
(compare  this  Journal,  1887,724).  Dilute  with  water,  stand 
for  several  hours,  and  filter ;  ammonia  is  added  to  the 
filtrate,  the  precipitate  dissplved  in  dilute  sulphuric  acid, 
boiled  with  animal  charcoal,  and  reprecipitated  with 
ammonia.  It  crystallises  from  dilute  methyl  alcohol  in  red 
leaves  or  prismatic  crystals,  melting  at  1.37'.  This  com- 
pound is  identical  with  that  which  Zincke  and  v.  Hagen 
obtained  by  the  action  of  sulphuric  acid  and  alcohol  on 
dianilidobenzoquinonc-anil  (Ber.  18,  788). 
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Anilidomethoxybenzoquinone-anil —  I 

CeH:0(NC6Hi)(NHC6Hi)(OCH,), 

is  obtained  l)y  heatiii;;  2  grms.  azopheuine,  100  grins, 
methyl  alcohol,  anil  10  gims.  sulphuric  acid  (60°  Baunic) 
at  75" — SO".  This  compound  mt-lti  at  194',  and  is  identical 
with  anili<lomcthiixyiiuiu(>nc-anil  obtained  by  Zincke  and 
V.  Hajren  (loc.  cit.). 

Kediietion  of  Azttpliiiiine. — When  a  mixture  of  one  part 
of  azophenine,  i5  parts  of  {riacial  acetic  acid,  and  iS  cc. 
concentrated  slanno\is  chloride  soluticni  is  boiled  for  a  long 
time  and  then  water  added,  a  cidourless  crystalline  reduction 
product  is  precipitated  which  is  stable  in  acid  solutions,  but 
in  presence  of  aiiunonia  is  converted  into  a  red  base,  which 
forms  blue  salts  that  are  readily  soluble  in  water. 

Trichlora:opluni>ie  is  obtained  by  heatin;;  one  part  of 
parachloraniline  and  five  parts  of  i>arachloraniline  hydro- 
chloride to  70',  and  then  adding  one  part  of  nitrosodipheny- 
lamine  in  small  portions.  After  about  an  hour's  time  the 
mixture  is  largely  diluted  with  alcohol,  allowed  to  stand, 
and  then  tiltered ;  the  residue  is  boiled  out  with  water, 
dissolved  in  toluene  and  ammonia  passed  into  the  solution, 
on  filtering  into  boiling  alcohol  trichlorazophenine  is 
precipitxited  in  brown-red  prisms,  which  melt  at  246^. 

I^'itrosophenol  and  Pariichloraniline  yield  a  totally  dif- 
ferent product  from  the  preceding  one ;    it  melts  at  2G5', 
dissolves  only  very  sparingly  in   benzene,  is  insoluble  in 
alcohol,  but  crystallises  from  hot  xylene  in  red  prisms.     This   i 
compound  is  probably  tetrachlorazophenine.  ■ 

When  one  part  of  nitrosoorthocresol  is  added  gradually  \ 
to  a  mixture  of  four  parts  of  aniline  and  two  parts  of 
aniline  hydrochhnide  heated  at  70  ,  so  that  the  temperature 
does  not  rise  abo\'e  90^,  and  the  product  crystallised  from 
alcoholic  benzene,  it  melts  at  172  — 173'.  This  substance 
is  identical  in  properties  with  dianiliilotolu<iuinoue-anil 
obtained  by  Zincke  and  v.  Hagen  (Her.  16,  1 J5S). 

DiparatnUiidotoltiquinoneparatuIiiiilc  is  prepared  in  a 
similar  manner  to  the  corresponding  aniline  derivative  from 
paratoluidine  atjd  nitr<iso-orthocresol. 

Xiiphthviiuinmie-anilides.  —  All  three  known  nitroso- 
napthols  yield  one  and  the  same  anilidonaphlho.iuinonc-iiuil. 
This  compoinid  is  also  formed  from  henzenazo  o-napthol, 
aniline,  and  aniline  hydrochloride  at  lOU';  also  from 
benzeneazo-a-naphthyIamiue,froinnitrosophenyl-a-naphthyl- 
amine,frombenzene-uzo-ethyl-and-phenyl-a-naphthylamine. 
When  (|uinone-anihde  is  fused  with  aniline  hydrochloride 
and  aniline  at  170  ,  induline  is  formed.  A  white  crystalline 
bye-product  of  unknown  constitution  is  obtained  in  tlie  above 
processes,  as  well  as  by  the  action  of  all  nitrosonaphtbols 
on  aniline.  The  anilidonaphthoquinone-anil  obtained  by  any 
of  the  above  methods  was  proved  to  have  the  constitution 
assigned  to  it  by  Brommc  by  converting  it  into  hydroxy- 
naphthoquinone. 

VibromaniUdoiiiiphtlinquinnne-anil  is  obtained  by  melting 
a-nitroso-a-  or  -j8-iiaphthol  with  a  mixture  of  parabromauiline 
and  par.ibromanilinc  hydrochloride.  It  disscdves  sparingly 
in  alcohol,  more  readil}'  in  boiling  benzene,  from  which  it 
crystallises  in  long  red  needles,  melting  at  23."/. 

DichlorciniUdonaplUhoquinone-anil  is  formed  by  melting 
parachloraniline  with  a-nitroso-o-  or  -/S-napbtbol.  It  melts 
at  217^ — 218°  and  resembles  the  preceding  compound  in 
appearance  and  in  its  beha\iour  towards  sohents.  The 
same  substance  is  obtained  from  benzene-azo-o-naphthol 
and  parachloraniline.  raraehlorobenzene-azo-a-naphthol 
and  aniline  yield  anilidouaplithoquinone-anil. 

It  follows,  from  the  experiments  described  above,  that 
anilidonaphthoiiuinone-auil  is  the  azophenine  of  the  naph- 
thalene series. — F.  S.  K. 


small  quantity  of  the  nitrcso-compouud  was  used  up  and  the 
formation  of  the  dye  was  a  minimum;  in  place  of  the  latter, 
a  colourless  crystalline  compound  was  obtained  in  glittering 
plates. 

This  phenomenon  occmred  regularly  when  acetic  acid 
which  had  been  utilised  in  previous  experiments  was  used 
as  a  diluent  instead  of  the  commercial  article,  anil  it  was 
found  that  the  cause  of  the  destruction  of  the  dye  was  an 
exiremelv  small  (piantity  of  zinc  chloride  which  had  been 
carried  over  in  distilling.  Further  experiments  showed  that 
many  other  metallic  salts  have  a  similar  action,  for  instance 
ferrous  and  stannous  chloride. 

When  10  gi'ms.  iiaratolyluaiditbylaniine  are  mixed  with 
4  grms.  nitrosodimethylaniline  hydrochloride  and  wanned 
on  the  water  bath  with  10  grms.  zinc  chloride  and  100  cc. 
glacial  acetic  acid,  a  yellow-brown  solution  is  obtained,  in 
which  crystals  soon  make  their  appearance,  until  finally  the 
whole  solidifies.  The  [uoiluit  is  washed  with  acetic  acid, 
then  with  water,  and  lastly  with  alcohol  ;  the  yield  is  80 — 
90  per  cent,  of  the  tolylnaphthylamine  employed.  This 
compound  can  be  recrystallised  from  ether,  benzene,  or 
.xylene,  and  forms  white  glittering  crystals,  which  are 
sparimdy  soluble  in  all  solvents,  with  blue  fluorescence, 
and  melt  at  224" — 225°.  It  is  an  oxidation  product  of 
paratolylnaphthylamine  formed  under  the  influence  of  the 
nitroso- compound,  and  its  constitution  is  -hown  by  the 
formula — 

^XH.CeH^CHj     CH3C6U<NH^ 
CjoHj  \ y  CioHj. 

The  same  compound  is  obtained  by  the  action  of  ferric 
chloride  on  paratolylnaphthylamine  in  an  acetic  acid  solu- 
tion, but  the  yield  is  barely  4  grms.  from  10  grms.  of  the 
amine. — F.  S.  K. 


Naphlhahne  Derivatives.    By  0.  Witt.    IJer.  21,  726—728. 

Among  the  large  number  of  experiments  which  were  made 
in  order  to  test  the  reaction-proportions  between  paratolyl- 
/3-naphthylamine  and  nitrosodimethylaniline  were  some  w  hich 
gave  totally  different  results  from  those  described  in  the 
abstract   following  this.     According  to   these,  only  a    ver^' 


Eiirhodijtcs  and  Snfraninps.     Bv  O.  Witt.     Ber.  21, 
719—725    " 

SafuammlS  are  formed  by  the  action  of  nitrosodimethyl- 
aniline and  its  homologues  on  primary  amines  in  which  the 
paia-position  is  occupied,  whereas  if  a  secondary  amine 
(in  which  the  para-posiiion  is  occupied)  be  employed,  a 
eurhodine  base  is  produced.  Tlie  genetic  relationship 
between  the  two  classes  of  compounds  is  clearly  shown  by 
this  general  reaction  which  forms  the  subject  of  a  patent 
still  in  force  (D.K.P.,  No.  19,224,  February  18th,  1882). 

Of  the  bases  in  which  the  para-positii>n  is  occupied, 
/3-naphthylamiue  was  found  most  suitable  for  these  ex- 
periments ;  when  treated  with  nitrosodimethylaniline, 
dimethylnaphthoeurhodhie  (dimethylamidonaphthophena- 
zine)  is  formed. 

When,  however,  an  equivalent  quantity  of  a  corresponding 
secondary  base  is  employed  in  the  place  of  the  ;8-naphtliyl- 
amine,  an  azonium  base  or  safranine  is  produced. 

Under  certain  circumstances  this  latter  reaction  takes  an 
unexpected  course  (see  preceding  abstract). 

Diwvthi/biapktho-eifrhofiitH'  is  obtained  by  boating  an 
iicctic  acid  solution  of  nitrosodimethylaniline  hydrochloride 
(20  grms.)  and  3-naphthyIainine  (10  grms.).  The  reaction 
commences  below  100',  and  is  very  energetic,  the  yield  being 
better  the  more  slowly  the  reaction  takes  ]ilace.  The  violet 
melt  is  taken  up  with  boiling  water  acidified  with  hydro- 
chloric acid,  filtered  from  tar,  precipitated  while  hot  with 
sodium  acetate,  and  the  brown-red  precipitate  dissolved  in 
alcohol  acidified  with  hydrochloric  acid  :  the  filtered  solution 
is  evaporated  to  a  small  volume  and  fuming  hydrochloric 
acid  added,  when,  after  a  short  time,  the  whole  solidifies  to 
a  nuiss  of  copper-brown  needles  ;  after  washing  with  a 
little  alcoholic  hydrochloric  acid  the  hydrochloride  of  the 
base  is  obtained  almost  pure,  and  on  treatment  with  am- 
monia the  free  base  separates  in  the  form  of  fine,  heai-y, 
cinnabar-red  crystalline  granules.  The  yield  varies  from 
70^80  per  cent,  of  the  theoretical  ipuintiiy.  Hy  crystallising 
from  toluene  or  xylene  the  base  can  be  prepared  perfectly 
pure  in  rhombic,  dichroic  plates,  melting  at  205° ;  it  shows 
all  the  properties  of  a  true  eurhodine :  is  volatile  with 
slight  decomposition  and  readily  sublimes  ;  it  dissolves  in 
alcohol,  ether,  and  aromatic  hydrocarbons,  forming  a  yellow 
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solution  with  vellow  fluon-scenco,  and  is  soluble  in  acetic 
iicid  witli  t'oruiiitioM  of  ii  rr<l-violi't  aci-tat.-.  The  concen- 
tratiul  sulphuric  acid  sohitiou  slu.ws  the  play  of  colours  of 
the  azinc  bases,  thouj-h  not  iu  a  marked  manner.  The  sails 
of  the  base  all  ervstdlliso  readilv.  and  are  bronze-coloured, 
thcv  are  decomposed  by  water,  in  which  they  dissolve  only 
in  presence  of  an  excess  of  acid.  iMiminjr  uitnc  acid 
dissolve.-i  the  base,  forming  a  violet  solution,  which  quickly 
becomes  yellow  owin;;  to  the  separation  of  a  nitro- 
compound. 

liy-products  of  the  Eurhodine  »«(■/<.— The  presence  of 
diincthvlparaphenvlenediainine  was  proved  in  the  mother 
liquor  from  the  eiirhodiiie.  The  eurhodiue  base  is  formed 
at  the  expense  of  apart  of  the  nitrosodimethylanihue,  which 
serves  as  an  oxidising  agent  as  is  the  case  in  the  formation 

of  azophenine.  , 

If  one  mol.  of  nitrosodimethylanihiie   and    one    mol.   ot 

3-naplithyhimine  arc   employed,  part  of  the  latter  remains 

unchanged. 

Satriinines.—Wy  heating  10 -2  grais.  uitrosodimethyl- 
anUine  hydrochloride,  8-8  gnus,  phenylnaphthylamine,  and 
50  cc.  glacial  acetic  acid,  a  deep  violet  melt  is  obtained 
which  dissolves  completely  in  water;  on  adding  an  excess 
of  hydrochloric  acid,  and"  cooling  the  solution,  a  dye  is 
obtained  in  the  form  of  black  metallic  lustrous  needles, 
which  can  be  purified  by  repeatedly  dissolving  in  water  or 
alcohol,  and  reprecipitating  with  hydrochloric  acid.  This 
dye  shows  all  the  properties  of  au  amido-derivative  of  an 
azonium  base,  it  dissolves  readily  in  water,  is  not  pre- 
cipitiited  by  a  moderate  addition  of  alkali,  and  forms  a 
sparingly  soluble  nitrate.  The  aqueous  solution  is  de- 
colorised by  zinc  dust,  but  regains  its  colour  on  exjiosure 
to  the  air.  The  dye  dissolves  in  sulphuric  acid  with  a 
red-violet  colour,  which  changes  to  grey  and  hluc-violct  on 
addition  of  water. 

Paratolylnaphthylaminc  and  nitrosodiinethylaniline  hydro- 
chloride when  heated  together  in  the  proportion  2  :  3  with 
acetic  acid  yield  a  dye  (C;jH,«N:,CI)  which  is  precipitated 
from  its  boiling  solution  in  crystalline  needles  by  the 
addition  of  a  little  hydrochloric  acid.  This  substance  is 
obtained  pure  by  recrystallisation  from  dilute  siightly-acid 
alcohol,  iu  the  "form 'of  long.  fine,  hair-like,  violet  needles 
with  metallic  lustre  It  is  very  hygroscopic,  dissolves 
readily  in  water,  with  a  blue-violet  colour,  and  imparts  to 
fibre  fine  violet  shades.  Ainnionia  has  no  action  on  the 
aqueous  solution,  but  caustic  soda,  when  added  iu  con- 
siderable quantities,  precipitates  the  free  base  in  red  flocks 
which  are  soluble  in  alcohol,  forming  a  red  solution  with 
orange-red  fluorescence.  Concentrated  sulphuric  acid  dis- 
solves the  base,  formiug  a  red-violet  solution,  which,  on 
diluting,  passes  through  dirty-green  and  pure  blue  to  violet, 
until  finally  the  sulphate  is  precipitated.  The  nitrate  is  so 
insoluble  in  water  that  the  most  dilute  solutions  are  com- 
pletely precipitated  by  the  addition  of  one  drop  of  nitric 
acid.  The  plaliiiochloride  is  also  almost  totally  insoluble. 
When  the  dye  is  treated  with  concentrated  nitric  acid  and 
water  added,  a  red  crystalline  nitro-compound  is  precipitated. 

— F.  S.  K. 


Nilrosodiphenylaniine  splits  up  on  heating  with  caustic 

soda  into  nitrosophenol  and  aniline.  With  alcoholic  potash 
in  sealed  tubes  at  120° — IM  reduction  occurs. anil  ;)-anndo- 
diphenvlainiiie  is  fiunied.  By  the  action  of  nitrous  acid 
upon  the  latter,  diazodiphcnylamine  is  formed.  Ainido- 
dipheiivlaniine  is  suspended  in  dilute  H.jSOj  and  NaNO.. 
added  "slowly.  On  standing,  yellow  needles  of  the  diazo- 
componnd  crystallise  out.  On  exposure  to  light  the  crystals 
decompose.  It  forms  red  colouring  matter  with  phenols. 
When  nitrosodipheiiylaniiiie  is  heated  with  aniline  and 
aniline  hydrochloride,  azophenine  is  formed.  With  broni- 
aniline,  tetrabromazopheiiine  is  formed.  It  appears  from 
this  and  from  the  composition  of  the  compound  formed,  that 
the  nitrosodiplienylamiue  forms  a  part  of  the  compound, 
and  is  not,  as  Witt  affirms,  the  oxidising  agent  present. 
Parachlordiphenylaiuine  is  obtained  from  amidodiphenyl- 
amine  by  converting  it  into  the  diazo-coinpound  and  substi- 
tuting the  amido  group  by  chlorine  according  to  Sandmeyer's 
reaction. — J.  B.  C. 

Compounds  of  Ketones  with  Dimethi/l-  and  Ditthyl-anilinc. 

O.  Dbbnerand  G.  Petschow.     Annaleu  242,  333—348. 
Br  the  action  of  acetone  upon  dimethylaniline  in  presence 
of  zinc  chloride  a  compound  of  the  formula — 
(CH3)X(CeH,:C(CH3)„}„ 

is  obtained,  which  was  found  to  be  identical  with  a  by- 
product obtained  by  Ilofmann  and  Martins  (Ber.  6,  345) 
from  the  manufacture  of  methvlauiline.  Diethylaniline  and 
acetone  yield  a  similar  product.  Ten  parts  acetone,  50  parts 
dimethylaniline,  and  30  parts  of  ziuc  chloride  are  heated  in 
a  closed  tube  feu-  12  hours  to  170°.  The  contents  are  distilled 
in  steam  and  the  residue,  which  forms  a  brown  oil,  solidifies 
on  cooling,  and  may  be  recrystallised  from  alcohol.  The 
composition  of  this  body  is  C23H34N0.  It  forms  salts  with 
acids.  On  oxidation  it  yields  a  product  similar  to  that 
obtained  by  oxidation  of  the  dimethylaniline  derivative. 
The  yield  is  small.  By  the  action  of  acetophenonc  on 
dimethylaniliue  tetramethyldiamidotriphenylethane — 
C6H,CH3C{CeH^N(CH3)»}2, 

and  also  smaller  quantities  of  triphenylbenzene  (05115)305113 
are  formed.  The  latter  is  a  solid  crystalline  substance  boiling 
above  360°  and  melting  at  170° — 171°.  The  base  is  homo- 
logous with  the  leuco  base  of  malachite  green.  When  the 
acetate  of  the  base  is  warmed  with  manganese  or  lead 
peroxides  a  permanent  blue  colouring-matter  is  obtained. 

In  addition  to  this,  a  small  quantity  of  tetramethyl- 
dianiidodipheiiyliuethane  is  formed.  Benzophenone  reacts 
with  dimethylaniline  and  forms  a  base  dimethylamido- 
triphenylmethane,  but  no  tetraphenylmethane.  Methyl- 
hcxylketone  gives  ri.se  to  a  complex  reaction,  forming  as 
chief  product  tetraiuethyldianiidodiplienylmethane — 
ClLlCJIjNcCH,,),,);, 

and  also  a  small  quantity  of  an  oil  having  basic  properties — 
probably  hexyldimethylanilinc.  By  the  mutual  action  of 
diethylketone  and  dimethylaniline  tetramethyldiamidodi- 
phenylmethane  is  also  fcu-mcd,  and  an  oily  base. — J.  B.  O. 


rara-Nitroiodiphenylamine.     M.  Ikuta.     Anualen  243, 
272—289. 

Dii-HKNVi..iMiNF.  forms  with  nitrous  acid  a  nitrosaniine, 
which  by  the  action  of  an  alcoholic  solution  of  IICI  is 
converted  into  p-nitrosodipheiiylainine.  It  forms  green 
tablets  with  a  bluish  iridescence,  and  dissolves  in  the  caustic  \ 
alkalis,  fonuing  palts,  which  are  decomposed  by  carbonic 
acid.  It  likewise  yields  salts  with  acids,  which  on  heating 
are  quite  as  easily  split  up  into  their  constituents  It  is 
especially  interesting  because  by  heating  with  aniline  it 
yields  azophenine  together  with  colouring-matters  of  the 
indiiline  group.  With  acetic  anhydride  it  forms  a  com- 
pound  of  the  coustitution  r5ll3.N"(C._.Il3())Coll4CNO),  and 
by  the  action  of  nitrous  acid  a  iiitrosaminc  of  the  formula — 


N(NO)C,Us 

:A<I>o 


Aromatic  Nitroso-buses.    L.  Wacker.    Annalen  243, 
290—307. 

Proi'YI.ami.ixk  obtained  by  acting  upon  aniline  with 
propyl  bromide  yields,  when  subjected  to  the  action  of 
nitrous  acid,  a  nitrosaniine  derivative.  By  dissolving  one 
part  of  the  nitroso  derivative  in  two  parts  of  ether,  adding 
four  parts  of  alcohol  saturated  with  HCl,  a  crystalline 
substance  deposits  on  standing.  This  body  is  the  hydro- 
chloride of  ;;-nitroso-propylaiiiline.  The  nitroso-derivative 
of  this  secondary  amine  is  obtained  in  the  usual  «ay  by  the 
action  of  JCaNti.j.  In  this  manner  /;-uitrosopropylaniline- 
nitrosainine  is  prepared.  Nitrosopropylaniline  hydrochloride 
may  be  reduced  with  a  solution  of  SnC'U,  and  gives 
propylphenylenediaminc,  NHjCi-.lliNIirjH-.  Heated  with 
caustic  soda  nitrosopropylaniline  behaves  like  nitroso- 
dimethylaniline,  and  gives  nitrosophenol  and  propylamine. 
Paranitrosoisobutylaniliiie  is  prepared  in  the  same  manner 
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as  the  propyl  coiupouud,  aad  gives  a  similar  series  of 
derivatives,  viz.,  iiitrosoisobutylanilincmtrosamine,  and 
isobutylplu'iiyleiiediamiuc. 

Xitroso-o-dinaphtylamine  is  prepared  from  o-dinaplityl- 
uiuiiie  by  a  reaction  similar  to  tlie  above,  and  crystallises 
from  alcohol  in  red  ieatiets.  It  yields  on  reduction  amido- 
a-dinaphtylamine.  The  nitro-base  splits  up  on  heatinj; 
either  with  caustic  soda  or  dilute  sulphuric  acid  into  nitro- 
sonaphthol  and  naphtylamine. — J.  B.  C. 


Aromalic  Nitroso-ba.ies.     K.  Kock.     Annaku  243, 
307—313. 

The  following  bases  are  subjected  to  similar  reactions  to 
the  above  :  ethyl-  and  methyl-o-toluidine  and  cthyl-a- 
uaphtylamine. — J.  B.  C. 


On  Dichloro-a-naphlhoquinone  Sutphonic  Acid.  Ad.  Claus 
and  Schoneveld  van  der  Cloet.  J.  Prakt.  Chem.  37, 
181—196. 

When  naphthol  yellow  S  (the  sodium  salt  of  dinitro-a- 
naphthol  sulphonic  acid)  is  treated  with  excess  of  HCl  and 
an  equal  weight  of  NaClOj,  the  sodium  salt  of  dichloro-a- 
naphtboqninone  sulphonic  acid  is  obtained  on  evaporation. 
The  free  acid  obtained  by  precipitating  the  barium  salt  with 
the  calculated  quantity  of  HnSOj  is  very  soluble  in  water, 
and  crystallises  from  aqueous  and  alcoholic  solutions  in 
light  yellow  leaflets.  It  is  a  very  strong  acid,  decomposing 
both  chlorides  and  nitrates  on  boiling.  Its  salts  contain  no 
water  of  crystallisation.  They  are  coloured  a  dull  yellow, 
and  have  a  tendency  to  form  double  salts,  which  have  a 
more  intense  colour  than  the  simple  salts.  On  treating 
with  acid  reducing  agents  the  yellow  solution  becomes  dark 
violet,  and  finally  colourless.  No  doubt  the  corresponding 
hydroquinone  is  here  formed.  Dichloronaphthoquinone 
sulphonic  acid  is  readily  converted  into  hydroxychloro-o- 
uaphthoquiuone  sulphonic  acid,  which  resembles  it  in  most 
of  its  properties.  It  melts  with  decomposition  at  211°. 
FeClj  gives  a  dark  red  colouration.  The  mono-basic  salts 
are  coloured  yellowish-red,  the  bi-basie  ones  a  dark  ruby- 
red.     The  di-sodium  salt — 

CioHjOjCKONaXSOsNa)  +  2HjO 

is  obtained  direct  from  sodium  dichloro-a-naphthoquinone 
sulphonate  by  mixing  with  caustic  sofla.  When  the  boiling 
aqueous  solution  of  the  latter  sulphonate  is  treated  with  a 
small  quantity  of  a  hot  aqueous  solution  of  potassium 
pheuate,  dark  yellow  needles  of  the  phenoxy-derivative 
separate  out.     They  contain  one  mol.  of  phenol. 

(C,„HAClCOC6H5)(S03Xa)  +  CeHsOH). 

From  this  the  corresponding  acid  was  prepared  by  means 
of  the  barium  salt. 

When  di-sodium  dichloronaphthoquinone  sulphonate  is 
heated  at  100'  under  pressure  with  acetyl  chloride,  sodium 
acetoxychloronaplithoquinoue  sulphonate  is  obtained.  Aniline 
(2  mol.)  added  slowly  to  a  hot  aqueous  solution  of 
diehloronaplitho(iuinoue  sulphonate  (1  mol.)  yields  aniUdo- 
chloronaphthoquinone  sulphonate —     , 

(C.oHjOjCKNHCsHsXSOaNa)). 

The  free  acid  prepared  from  the  barium  salt  crystallises 
from  water  in  dark  red  leatiets,  soluble  in  alcohol  aud 
melting  at  190'.  Both  the  acid  and  its  salts  dye  wool  aud 
silk  a  fine  red,  without  the  use  of  mordants.  The  colour 
withstands  acids  but  not  alkalis. — A.  R. 


A  Slue  Derirntive  of  Morphhic.     P.  Chastaing  and 
E.  Rabillot.     Compt.  Bend.  105,  1012. 

WiiES  oxalic,  nuilonic,  and  succinic  acids  act  on  morphine 
in  presence  of  sulphuric  acid,  the  compounds  CojHjjNoOg, 
CjdHj^NjO,,,,  and  Ct^HjjNjOij  are  formed  ;  other  dehydrating 
agents  give  similar  compounds.  When  gently  oxidised 
these  three  bodies  give  a  blue  crystalline  compound  which 
the  authors  call  morphine-blue. 


Morphine-blue  is  obtained  by  dissolving  either  of  the 
above-mentioned  compouuds  iu  caustic  potash  and  passing 
air  through  the  solution  until  no  more  oxygen  is  absorbed  ; 
the  liquid  is  then  neutralised  with  slight  excess  of  hydro- 
chloric acid,  whereby  a  blue  floceulent  precipitate  is  foruied, 
which  is  washol,  dried  in  vacuo,  mixed  with  sand,  and 
extracted  with  boiling  chloroform,  the  blue  colouring  matter 
crystallises  from  this  solvent  on  evaporation.  Formic  and 
other  fatty  acids  are  also  formed.  The  substance  dried  at 
120° — 12.i°  has  the  formula  CjoII^X.Oj ;  dried  at  100' it 
contains  1  mol.  of  water.  Morphine-blue  crystallises  in 
prisms,  is  red  in  transmitted,  blue  in  reflected  light,  and 
without  action  on  polarised  light.  The  crj'stals  melt  at  a 
high  temperature  to  a  blue  liquid ;  they  are  insoluble  in 
water,  sparingly  soluble  in  alcohol,  very  soluble  in  ether 
and  chloroform ;  moridiine-blue  gives  blue  salts  with  the 
alkalis,  which  are  stable  in  air.  The  formation  of  morphine- 
blue  serves  as  a  ^ery  delicate  test  for  the  presence  of  small 
quantities  of  morphine. — G.  H.  M. 


PATENTS. 


Improvements  in  and  rclalin-/  lo  the  Manufacture  of 
Colouring  Matters.  Henry  Harris  Lake,  London. — From 
Wirlh  &  Co.,  agents  for  A.  Lennbardt  &  Co.,  Miihiheim, 
Germany.     Eng.  Pat.  4387,  March  29,  18S6.     6rf. 

This  is  simply  an  amended  specification  granted  December  8, 
1887,  the  amendments  being  that  the  new  sulphonic  acid 
claimed  in  the  former  patent  is  now  described  as  the  disul- 
phonic  acid  of  diamidostilbene.  It  is  further  claimed  in  the 
amended  specification  that  miied  tetrazo-colours  can  be 
obtained  by  combining  the  diazotised  diamidodisulphonic 
acid  first  wiih  with  one  molecule  of  an  amine,  phenol,  or 
sulphonic  acid,  and  then  with  a  second  molecule  of  a  dis- 
similar amine,  phenol,  or  sulphonic  acid. — K.  M. 


Improvements  in  the  Manufacture  of  Colourinu  Matters. 
H.  H.  Lake,  London.  —  From  A.  Leonhardt  &  Co, 
Miihiheim,  Germanv.  Eng.  Pat.  3994,  March  16, 
1887.     6a'. 

Many  of  the  azo-colours  undergo  a  change  of  colour  when 
acted  upon  by  soap  or  weak  alkali,  owing  to  the  formation 
of  basic  salts.  Such  is  the  ease  with  the  compounds  (I) 
from  diazotised  diamidostilbenedisulphonic  acid  and  phenol, 
cresol,  or  their  homologues  ;  (2)  from  diazotised  benzidine- 
disulphonic  acid  and  phenol,  cresol,  or  their  homologues  ; 
and  (3)  with  the  yellow  diamidostilbenedisulphonic  acid 
itself,  which,  when  dyed  on  to  cotton,  becomes  red  under 
the  influence  of  soap.  To  obviate  this  colour  change  the 
inventors  destroy  the  power  of  forming  basic  salts  by 
chlorinating,  broniinating,  nitrating,  or  alkylating  the 
colouring  matters  in  question,  and  thus  produce  dyes  which 
are  faster  to  soap,  &e.  The  following  examples  illustrate 
the  principle  claimed  :^(1.)  The  secondary  azo-colour 
from  tetrazostilbenedisulphonic  acid  and  phenol  is  benzylated 
by  being  heated  in  alcoholic  solution  with  the  necessary 
quantity  of  benzyl  chloride  and  soda  l\-e.  (2.)  The 
colouring  matter  from  diazotised  benzidinedisulphonic  acid 
and  phenol  is  ethylated  by  being  heated  with  the  theoretical 
quantity  of  ethyl  bromide  and  soda  lye  in  autoclaves  for 
eight  hours  at  70° — 100°  C.  (3.)  The  condensation  pro- 
duct obtained  by  the  action  of  soda  lye  on  paranitrotoluene- 
sulphouic  acid  is  nitrated  by  the  action  of  hot  nitric  acid 
(9  kilos,  and  40°  B.  with  100  litres  water).  (4.)  The  .same 
condensation  product  is  brominated  by  the  action  of  bromine 
and  soda  lye. — R.  M. 


The  Manufacture  of  certain  Dye  Matters.  G.  Thomas, 
Manchester. — From  H.  Schulz,  Berlin,  Germany.  .Eng. 
Pat.  15,265,  November  9,  1887.  6rf. 
The  blue  colouring  matters  referred  to  are  produced ; 
(1.)  by  the  condensation  of  paranitroso-eompounds  of 
tertiary  monamines  with  primary  raouamines  and  their 
secondary  or  tertiary  alkyl  derivatives  in  weak  acid  solution 
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by  tine  chloride  in  the  presence  of  nascent  hydrogen 
sulphide.  Thf  roiiileusutiim  proiliiot  is  iifter»uril  oxidised 
hy  ferrie  ohloriilo  or  oliroinic  acid.  (2.)  By  the  condensit- 
tion  of  the  foregoin*  piiniiiitroso-ooinpouiiils  with  them- 
selves hy  Mieiins  of  zino  chloride  in  the  ]iresiMue  of  nascent 
hydrojrcn  sulphide  and  siilisci|iiciit  oxidation  as  before. 
The  following  examples  of  the  the  two  inethoils  of  earryin«r 
ont  the  prmess  are  given  : — (I.)  The  hyilnnhloride  of 
nilrosodimetlivlaniiine  is  prepared  in  the  usual  way,  and  the 
crystal>  made  into  a  paste  with  water  and  mixed  with  iron 
sulphiile,  zinc  chloride,  and  ilinulhylaniline.  The  mixture 
is  heated  on  a  water-bal'.i  till  it  becomes  nearly  colourless 
aiul  the  snlphnretteil  hyilrogen  has  (lisaiii)eared.  The 
solution  is  filtered  and  oxidised  with  ferric  chloride,  &c., 
ami  the  eidonrinjr  matter  sailed  out.  (2.)  Hydrochloride  of 
nilrosodiniethylaniline  is  treated  exactly  as  in  the  last 
example,  onlv  the  additional  dimcthvlanilinc  is  omitted. 

—1?.  M. 


The  Manufaclure  of  Yellow  Coloiiriiiy  JLiUeis  l/i/  the 
reaction  of  I'rtrazodiphcni/l  or  Tetrazoilitolyl  oh  Phenol 
or  Ortliocrisi/lol.  Sylvestre  Forel,  Miilhauscn,  Alsace. 
En».  Pat.  l.T,4.')9,  Xo'veniber  II,  1887.      6(/. 

Thk  compoVMids  claimed  belong  to  the  class  of  secondary 
azo-colours  cajtable  of  dyeing  ve»i:etable  fibre  without  the 
use  of  a  mordant.  Their  preparation  is  carried  out  in  the 
manner  usually  employed  for  compounds  of  this  kind,  and 
their  nature  is  sufficiently  indicated  in  the  title  of  the 
specification. — K.  ^^. 

Improvements  in  itiul  yeltitiny  to  the  Mtiiiufuctitye  of 
Coloitrinq  Matters.  Wilhelin  Majert,  Berlin.  Kng.  I'at. 
424.3,  March  21,  1887.     (id. 

In  this  specification  the  author  claims  the  dioxynaphthalene 
melting  at  248° — 2.52"  C.  prepared  by  acting  upon  one 
molecule  of  naphthalene  with  two  nnilecules  of  cbhirosul- 
phouic  acid,  and  then  fusing  the  oa-disulphonic  acid  with  an 
equal  weight  oi  jjotash  or  soda  till  hydrogen  begins  to  be 
evolved.  The  dioxynaphthalene  is  then  con\erted  into  a 
mono-  or  disulphonic  acid,  and  the  latter  condiined  with 
diazotised  benzidine,  tolidine,  diamidostilbeuedisulphonic 
acid,  &c  ,  to  form  secon(hiry  azo-colours  either  mixed  or 
homogeneous  in  the  usual  wav. — 1\.  M. 


V.-TEXTILES  :  COTTON,  WOOL,  SILK,  Etc. 

Linenfrom  Hopslalhs.    Oestcrr.  landw.W'ochcnb.,  1887,348. 

A  USEFUL  fabric  resembling  linen  has  been  manufactured 
from  fibres  obtained  from  hop  stalks. — 1>.  .\.  I-. 


PATENTS. 


Improvements  in  the  Method  of,  and  Composition  for  Water- 
proofing Textile  Falirics.  G.  F.  Wilson,  London.  Eng. 
Pat.  81  C7,  .June  7,  1887.     id. 

Tm;  articles  to  be  water-proofed  are  soaked  for  six  hours  in 
an  aqueous  solution  of  sugar,  soap,  extract  of  soap,  sr.jp 
powder,  hydridine,  or  other  similar  substance;  they  are 
then  transferred,  wet,  to  a  solution  of  alum,  white,  green, 
or  bine  eoppi^ras,  &c. — K.  (!.  C. 


An  Impriiieiiient  in  Machines  for  .'Scutching  Flax  and 
other  Fihruus  .Maternds.  A.  M.  Clark,  I.,ondon.  From 
A.  Casse,Fives-l,ille,  France.  Kng.  Pat.  lUl.'i,  February  7, 
1887.     8i/. 

TiiF.  improved  machine  consists  of  two  sets  of  revolving 
beaters,  which  are  caused  to  oscillate  so  as  to  act  more 
uniforndy  on  the  fibre.  The  inventor  claims  that  bv  the 
use  of  his  machine  the  str*'ngth  of  the  fibres  is  prest-rved 
to  a  greater  extent  than  with  machines  of  the  ordinary 
form.— E.  .1.  li. 


Improvement.'!  in  Treating   lihea  Hark,  China  Grass,   or 
other  Material    of  similar  J\'titurc,    and    in    Apparatus 
applicable  therefor.     (}.    I.  .T.  Wells,   and   S.   ]>.  Howard, 
Ix)ndon.     Eng."  Pat.  242.),  February  IG,  1887.     8(/. 
Thk  m.iterial  to  be  treated  is   hung  upon  rods  in  a  chamber 
with  a  roof  .so  arranged  that  solutions  of  various  kinds  can 
be  showered  down   u]>on    it.     The   chamber   is   connected 
with  an    apparatus  for  generating  I'ldorine   gas,  and  one  for 
supplying  air  for  the  purpose  of  drying  the  fibre  after  treat- 
ment. 

The  method  consists  in  alternate  treatments  with  cold 
wafer,  hot  water,  hot  soda  lye,  hot  .solution  of  sodium 
sulphide,  chlorine  gas,  and  hot  soap  bath. — E.  J.  B. 


VL-DYEING,  CALICO  FEINTING,  PAPER 
STAINING,  AND  BLEACHING. 

On  the  Precipitation  if  Manganous  Salts  with  Potassium 
Chnimutc,  and  on  the  Composition  of  the  /iistre  Colours 
if  lialanehe  and  Endler.  F.  Breinl  and  .).  Klandy. 
.Mittli.  d.  Techn.  Gewerbcrnusennis  in  Wien,  1887,  .I."). 

Ir  a  solution  of  potassium  chromafe  be  mixed  with  one 
of  a  manganous  salt,  a  chocolate-coloured  ])recipitate  is 
produced,  which,  according  to  Warrington  and  Peinsch, 
corresponds  to  the  formula — MnCrOj.MnO.2  \\.,0.  This 
precipitate  was  also  made  the  subject  of  an  analysis  h\  Fairrie 
(Cheni.  Phiirm.  Cenlralblall.  18.J2,  I,,  212),  bv  which  he 
was  led  to  adopt  the  formula— 3  Mno03.3  Crt)^ . C'i\,0:,  6  lIjU  ; 
assuming,  therefore,  that  the  precipitate  contained  man- 
ganous oxide  as  well  as  chromic  oxide.  An  analysis  by 
Danson  is  recorded.  lie  arrived  at  the  conclusion  that  the 
precipitate  consisted  of  chromic  acid  and  manganous 
oxide,  with  an  admixture  of  a  certain  quantity  of  chromic 
oxide.  These  analysts  conclude  as  to  the  presence  of 
manganous  oxide  from  the  comjiosition  of  the  precipitate, 
^vhich  was  prtuluccd  by  dissolving  the  salt  under  exaniina- 
tion  in  dilute  nitric  acid,  and  precipitating  it  again  by 
caustic  potash,  maintaining  that  the  same  was  an  oxide 
of  manganese,  containing  also  chromic  oxide.  Endler 
produced  a  brown  colour  (Bistrel  on  cotton  stuffs,  by 
padding  them  with  a  solution  of  manganese  chloride,  and 
after  rapidly  drying,  passing  them  tlirough  a  solution  of 
potassiun\  bicliromate,  neutralised  with  ammonia. 

Based  upcui  the  same  reaction,  lialanehe  prepared  a 
printing  colour  by  mixing  the  solutions  of  manganese 
chhu'idc,  potassium  bichromate,  and  acetate  of  soda,  which 
in  the  steaming  formed  a  brown-coloured  precipitate  on 
the  fibre.  The  formation  of  the  latter  was  evidently  pro- 
duced in  stich  a  manner  that  during  the  steaming  acetic  acid 
escapes,  and  nionochroinate  is  formed,  which  in  turn  acts 
upim  the  manganese  chloride. 

The  brown  colouring  nmtters,  fixed  hy  either  of  the 
methods,  contain  chromium,  a  circumstance  very  adverse 
to  a  more  extensive  a]iiilication  of  this  method  of  dyeing 
or  printing,  especially  for  discharges,  since  on  the  brown 
ground  thus  produced  only  a  white  which  has  a  slight 
shade  of  green  froni,  the  chromic  oxide,  can  be  obtained, 
and  not  a  pure  white. 

Concerning  the  composition  of  these  bistre  colours, 
lialanehe  admits  the  possibility  that  his  bistre  might 
correspond  to  the  formula  given  hy  Warrinijton  and 
Ueinsrh  ;  Endler,  on  the  contrary,  believes  his  analysis 
indicates  the  fornu\tion  of  manganese  oxide  and  chromic 
oxide,  according  to  the  formula — 

6MnO  -h  2CrOJIj  =  3  MuoOj  +  CrjOa  -I-  2H,0. 

On  repealing  the  analysis  by  a  diileient  method  the 
authors  arrive  at  the  following  results  : — 

By  the  reaction  of  potassium  monochromate  on  manganous 
salts,  brown  precipitates  are  formed  as  a  rule ;  these  are 
double  comiiounds  of  ]>otassium  ehromate  with  basic 
manganese  ehromate  ;  they  have  a  variable,  mostly  com- 
plicated composition,  which  es.sentiully  depends  on  the 
[  quantitative  relation  of  the  two  precipitating  agents,  ami 
on  the  degree  of diluti<Mi  of  the  liipiids.     I'ndir  particular 
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vircuiiiiitances  a  simple  putassiuiii  manganese  chromate  is 
al.-o  obtained,  of  the  formula — 

KXrOi.MnCrOj,  HjO. 

]{)•  Ma.-'hiiig  witli  water  it  is  ilccomiiosed.  At  a  hifjli  tem- 
peraturc  a  l>a^ic  mangaiie.se  ehromatu  is  produced,  uuder  all 
circumstances,  of  the  composition — 8MnCrOj.7MnU,  xH^O, 
which  also  forms  the  chief  constituent  of  the  uuiuganesc  bistre 
t.i(  Jialiinchc. — \V.  S. 


On  Turkey-red  Oil.     1{.  Bcucdilit,   Slitt.  d.  Tech.  Gewcr- 
bemuseums  in  Wien,  188",  47.     See  page  328. 


Societe  Industrielle  de  lluUiouse.     Chem.  Zeit.  12,  37J. 

S."Camii-i.e  Kobchlix,  in  a  paper  "  On  the  resistance  of 
resin  in  bleaching  operations,  and  on  the  treatment  in  the 
acid  bath,"  states  that  the  resin  will  not  dissolve  in  caustic 
soda  liquors  of  less  than  15  grms.  per  litre,  and  is  only 
completely  removed  by  a  solution  containing  25  grms.  per 
litre.  Concerning  the  new  bleaching  process  of  Horace 
Koechlin  (passage  through  sulphuric  acid,  open  boiling  with 
sodium  carbonate  and  sulphite,  chlorinating,  and  tinally 
passage  through  sulphuric  acid),  he  states  that  the  passage 
through  sulphuric  acid  gives  the  purest  white,  especially 
at  80°  C,  with  acid  of  0-5 — 1  gmi.  per  litre:  the  lime 
remaining  (m  the  cloth  is  completely  removed,  and  far 
better  than  with  hydrochloric  acid.  Even  tolerably  con- 
centrated sulphuric  acid  does  not  attack  the  fibre,  and  is 
far  more  easilv  removed  by  washing  than  the  volatile  acids 
arc.— G.  H.  B". 


The  Hydrosulphite  Indii/o  Vat.     Herzfeld.       Chem.  Zeit. 
12,  340. 

TiiK  hydrosulphite  v,it  is  not  liable  to  the  decomposition 
met  with  in  the  woad  Tat,  neither  is  there  a  deposition  of 
such  a  large  quantity  of  sediment,  which  renders  the  woad 
vat  useless  at  the  end  of  four  months.  A  hydrosulphite 
vat,  will,  on  the  other  hand,  last  for  two  years,  with  only 
a  very  slight  deposition  of  sediment.  It  can  be  left  in 
disuse  any  length  of  time,  and  be  very  readily  brought 
into  condition  for  use.  Whereas  the  woad  vat  requires 
36  hours'  preparation,  the  more  modern  method  requires 
only  a  few  hours.  The  blue  does  not  lose  colour  by 
fulling.  The  hydrosulphite  solution  is  prepared  by  the 
reduction  of  sodium  bisulphite  with  zinc  powder.  The 
solution  is  neutralised  with  milk  of  lime  or  caustic  soda, 
and  the  precipitate  allowed  to  settle.  The  solution  must  be 
carefully  i)rotected  from  air.  The  concentrated  solution  of 
indigo,  reduced  with  hytlrosulphite,  is  then  made  and  added 
to  the  vat,  according  to  the  strength  required. — J.  B.  C. 


PATENTS. 


Manufiiclure  oj  Blcav/tinii  and  DUhiJ'cctiny  Litiitor. 
E.  Herniite,  Dalston,  Xtiddlcsex.  En:;.  Pat.  .5393, 
April  13,  1887.     id. 

A  Mi.XTi  KE  of  from  two  to  three  parts  of  magnesium  or 
calcium  chloride,  one  part  of  sodium  chloride  or  caustic 
soda,  and  100  parts  of  water,  is  electrolysed  until  it  acquires 
the  desired  strength. — W.  E.  K. 


/mprofements  in  Dyeiny  Cottun  Yarns  and  Fabrics. 
V.  A.  Gatty,  Accrington.  Eng.  Pat.  6128,  April  27, 
1887.     6</. 

Foil  the  purpose  of  fixing  oxide  of  chromium,  the  yarn  or 
■fabric  is  impregnated  with  a  solution  containing  per  gallon. 
1  to  1.^  lbs.  of  bichromate  of  soda  or  equivalent  of 
bichromate  of  potash,  together  with  4  to  6  oz.  of  acetate 
of  soda,  or  au  equivalent  quantity  of  carbonate  of  soda  or 
other  alkaline  salt,  per  pound  of  the  bichromate  taken. 
The  fabric  is  nest  exposed  to  the  action  of  sulphur  dioxide 
gas  until  ihe  chromic  acid  is  deoxidised  with  formation  of 
sulphate    of   chromium,    and    the    green   sesquiozide    of 


chromium  is  then  fixed  (cither  with  or  without  previous 
drying)  by  passing  through  caustic  soda  at  4°  to  C'  Tw. 
and  at  a  temperature  of  1 10'  to  100'  F.  To  modify  the 
shade  from  green  to  brown,  varying  (juantities  of  metalUc 
salts,  preferably  acetate  of  iron,  ;ire  added  to  the  bichrome 
padding  lii|uor.  The  oxide  of  chromium  or  mixed  oxides 
of  chromium  and  iron  thus  fixed  on  the  fibre  may  be  used 
as  self  colours  or  as  mordiuits  for  a  sobsequout  dyeing 
in  alizarin  or  wood  colours. — W.  E.  K. 


Improved  Colnuring  Matter  far  Vyein;/,  I'aintiny,  Staininq, 
nr  Printing.  IS.  Chadwick  and  J.  W.  C.  Chadwick, 
Kidderminster.  Eng.  Pat.  3280,  March  3,  1887.  6</. 
A  MIXTCKE  suitable  for  dyeing  and  staining  purposes,  and 
especially  applicable  for  dyeing  wool  a  fast  blue  or  black 
colour  in  a  single  bath  is  made  asfollows:  — 16  lbs.  of  indi»o 
extract,  1  j  lbs.  of  azo-scarlet,  J  oz.  of  atlas  violet,  i,  oz.  of 
nigrosiu  and  2  oz.  of  Irish  moss  are  mixed  together,  and 
after  an  interval  of  20  minutes  three  quarts  of  cold  water 
are  well  stirred  into  the  mass,  and  then  one  quart  of 
common  salt  solution  of  40'  Tw.  added.  Finally,  a  further 
addition  of  30  lbs.  of  iudigo  extract  is  made,  and  after 
thorough  incorporation  Ihe  mass  is  filtered,  and  the  pulp 
remaining  on  the  filter  flannel  constitutes  the  desired  dye- 
stuff.     {This  Journal  1883,  207.)— W.  E.  K. 


Improvements  in  Dyeing  Vegetable  and  Animal  Textile 
Materials  before  Spinning.  W.  J.  S.  Grawitz,  St.  ilaur- 
les-Fosses.     Eng.  Pat.  13,445,  March  4,  1887.     6rf. 

The  cotton  or  wool  iu  the  form  of  fleece  or  slivers  is  wound 
around  a  skeleton  cylinder  of  metallic  lattice  work,  being 
retained  in  position  by  a  second  openwork  cylinder 
concentric  with  and  enveloping  the  first.  These  cylinders 
are  keyed  on  to  a  central  shaft  mounted  on  bearings  over 
the  dye  vat,  and  by  rotating  the  cage  on  its  horizontal 
axis  the  necessary  mordanting  and  dyeing  operations  are 
performed  without  disarranging  the  fibres,  which  can  be 
subseqaeutly  submitted  to  the  ordinary  operations  of 
spinning.  By  a  modification  the  annular  space  between 
the  two  cylinders  is  divided  into  compartments,  into  which 
the  material  is  loosely  packed. — W.  E.  K. 


Improvements  in  Apparatus  for  Dyeing  Textile  and  other 
Materials.  II.  H.  Lake.  London.  From  U.  Weldon, 
New  York.  Eng.  Pat.  402,  January  10,  1888.  »d. 
Tuis  patent,  which  is  an  improvement  on  a  U.  S.  patent 
granted  to  A.  Moran,  describes  a  special  form  of  dyeing 
apparatus,  for  the  details  of  the  construction  of  which  the 
original  patent  and  accompanying  drawings  must  be 
consulted.  It  consists  essentially  of  a  cylinder  or  wheel 
rotating  iu  a  semi-eircular  dye  vat,  and  the  wheel  itself  is 
made  up  of  partitions  having  in  cross  section  approxi- 
mately the  form  of  a  sickle,  the  handle  of  which  radiates 
from  the  hub  of  the  wheel.  These  partitions  serve  to 
carry  the  goods  and  give  to  tliem  a  particular  motion  in 
their  passage  through  the  dye  liquor  contained  in  the  vat. 

— W.  E.  K. 


Softening  and  Purifying  Water  for  Domestic  and  Trade 
Purposes.  G.  E.  Davis,  Manchester.  Eng.  Pat.  5655, 
April  19,  1887.     4d. 

Cbvstallised  tribasic  phosphate  of  soda  is  used  for  tho 
precipitation  of  the  lime  and  magnesia  salts  present  in  tho 
water.  The  patentee  recommends  the  use  of  2*5  grains 
of  the  phosphate  per  gallon  of  water  treated  for  every 
degree  of  permanent  hardness,  or  five  grains  per  gallon 
for  every  degree  of  temporary  hardness  ;  such  degrees  of 
hardness  are  understood  to  be  on  the  "  Clark's  "  scale. 

— C.  C.  II. 
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VII.-ACIDS,  ALKALIS,  AND  SALTS. 

A  Btuic  Altimiiiium  SulphaU:  C.  Bottiuger.  iVnnalen 
244,  l'24-227. 
If  II  cliiir  soliitioii  of  u  inixtuiv  of  aliiiiuiiiuiu  sulphate  and 
■odium  ibloridi-  is  npoatedly  evaporated  to  dryness  at  a 
tenipeniture  not  exceeding  20°,  a  white  insohible  compound 
is  formed.  A  better  yicUl  is  obtaine<l  by  heating  the 
!.ubstancc^  at  130'' to  140°.  The  basic  sulphate  separates 
out  as  a  white  powder.  The  new  sulphate  dried  in  a 
desiccator  has  the  composition  Al.,O3S0c  +  •>  HjO. 

—J.  B.  C. 


Miiixiiiii  ufcirUun  older  Jiesearrhes  on  Sulphiles.     Arniin 

Kohrig.  J.  Prakt.  Chem.  37,  217—253. 
Thk  author  gives  an  extensive  account  of  his  iuvestiga- 
tions  concerning  the  constitution  of  neutral  and  acid 
sulphites  as  well  as  pyrosulphites,  and  corrects  several 
sUitemeuts  made  ehietly  by  JIuspratt  and  Kammelsbcrg 
with  regard  to  the  water  of  crystallisation  of  these  salts. 
Ue  also  describes  the  sulphites  of  lithium,  thallium,  and 
lead  which  were  not  hitherto  known  ;  furthermore,  certain 
double  salts  such  as  potassium  -  sodium  -  sulphite  and 
potassium-lithium-sulphite.  In  conclusion  lie  points  out 
that  the  great  similarity  su|)posed  to  exist  in  the  constitu- 
tion of  the  sulphites  and  carbonates,  to  which  several 
authors,  notably  iluspratt,  have  drawn  attention,  applies 
only  in  the  case  of  the  sulphites  and  carbonates  of  the 
alkalis.— A.  K.  

Solution  of  Iron  in  Caustic  .S'oi/h.     G.  Zirnite.    Chem.  Zeit. 

12,  355. 
Whkn  a  strong  current  of  air  is  blown  into  a  hot  concen- 
trated solution  of  caustic  6oda,  containing  about  34  per  cent. 
Na<  iH,  standing  in  an  iron  vessel,  or  to  which  finely-divided 
hydrated  ferric  oxide  has  been  ;idded,  perceptible  quantities 
ot  iron  are  dissolved  without  colouring  the  liiiuid.  In  fact, 
such  a  solution  will  remain  clear  and  colourless  for  several 
days  at  the  ordinary  temperature  ;  ultimately  it  becomes 
turbid,  yellow,  and  finally  red,  owing  to  the  separation  of  the 
hydrated  ferric  oxide,  but  this  colour  disappears  again  on 
heating.  "When  the  colourless  solution  is  diluted,  the  oxide 
is  precipitated  in  about  half  an  hour,  but  again  passes  into 
solution  when  the  liquid  is  concentrated.  Hydrogen  sulphide 
at  first  produces  a  deep  eherry-red  colouration  in  the 
colourless  liquid,  and  by  its  continued  action  a  greenish- 
black  precipitate  forms,  which  settles  down,  leaving  a  clear 
solution,  free  from  iron,  but  slightly  yellow  from  sodium 
sulphide.  It  is  suggested  that  the  iron  exists  in  solution  as 
a  perferrate,  analogous  to  sodium  permanganate,  and  with 
ihc  formula  XaFe04  therefore. — D.  A.  L. 


ammonia  present  is  liberated.  The  residue,  ■which  consists 
chiefly  of  metaphosphoric  acid  and  some  ammonium  uieta- 
phosphate,  is  at  once  ready  again  to  decompose  a  fresh 
portion  of  anuuoninm  ehlori<le.  It  therefore  appears  that 
successive  portions  of  ammonium  clitoride  can  be  decom- 
posed by  the  same  iimintity  of  phosphoric  acid  without  loss 
of  phosphoric  acid.  This  remarkable  process  has  not  yet 
found  an  application  on  the  manufacturing  scale,  owing  to 
the  ilifficulty  of  procuring  a  material  for  lining  the  furnace 
or  other  vessel  which  can  resist  the  action  of  fusing  phos- 
phoric acid.  Messrs.  Brunner,  Mond,  and  Co.,  who  under- 
took to  work  out  this  ]irocess,  state  that  all  metals — even 
silverand  platinum — are  so  strongly  attacked  as  to  put  their 
employment  out  of  the  question. — S.  H. 


Ufcomposition  of  Ammonium  (^Idoride  btj  Fhosphoric  Avid. 
K.  W.  Jurisch.     Dingl.  Polyt.  J.  267,  424—431. 

Tin;  author  has  examined  quantitatively  0.  N.  Witt's  pro- 
cess (Germ.  Pat.  1885,  34,395)  for  the  manufactiue  of 
ammonia  and  hydrochloric  acid  from  ammonium  chloride 
by  means  of  phosphoric  acid.  By  means  of  this  process  the 
distillation  of  the  ammoniacal  mother-liquors  of  the  am- 
monia soda  process  with  lime,  is  avoided,  and  the  hydro- 
chloric acid  is,  at  the  same  time,  recovered.  The  separation 
of  the  ammonium  chloride  from  the  liquors  is  eflected  by 
evaporation  to  dryness  and  subsequent  sublimation,  or  by 
fractional  crystallisation,  .lurisch  finds  that  phosphoric 
acid  will  liberate  the  -whole  of  the  hydrochloric  acid  from 
ammonium  chloride.  The  reaction  which  takes  place  in 
the  first  instiinee  is  beet  expressed  by  the  following 
equation  :  — 

12  NH^Cl  +  12  P04H,  =  2  P04H, -H  PjOjH^ -I- 
4  [H(NH<)jPO,]  -(■  2  [H;(NH^)jPjO;]  +  12  nCU3  H..(). 
At  first  only  hydrochloric  acid  is  driven  off.  and  in  order 
to  complete  the  deiiimposilion  at  a  low  leuiperature,  au 
excess  of  phosphoric  acid  shiMild  be  used.  On  afterwards 
raising  the  mixture  of  the  phosphates  formed  to  a  higher 
temperature,  copious  streams  of  ammonia  are  given  oR,  and, 
according  to  eireiinislauces,  from   63  to  86  [kt  cent,  of  the 


Decomposition  of  Antimonious   Sulphide  In/  Boiling    with 
Water.     W.  Elbers.     Chem.  Zeit.  12,  355—356. 

When  antimonious  sulphide  is  boiled  with  water  it  decom- 
poses with  the  evolution  of  hydrogen  sulphide  and  the 
formation  of  antimonious  anhydride. — D.  A.  L. 


Imprvrements  in  the  Production  or  Manufacture  nf 
Chlorine.  A.  Brin,  liondon,  and  L.  Q.  Brin,  Paris. 
Eng.  Pat.  2963,  February  25,  1887.     4d. 

This  invention  consists  in  the  application  of  a  constant 
supply  of  oxygen  for  the  continuous  production  of  chlorine. 
Manganese  oxide  or  peroxide  is  treated  with  hydrochloric 
acid  in  a  vessel  heated  externally  by  steam,  while  a  current 
of  oxygen  is  passed  through  the  materials.  Chlorine  is  at 
once  generated,  and  as  the  oxygen  re-oxidises  the  manga- 
nese the  evolution  of  chlorine  proceeds  continuously, 
hydrochloric  acid  being  supplied  as  required.  The  chlorine 
is  subjected  to  electric  action  !in  an  apparatus  such  as  is 
used  in  the  production  of  ozone  from  oxygen. — S.  H. 


PATEXTS. 

Improvements  in  Absorption  Towers  for  the  Manufacture 
of  Muriatic  or  Nitric  Acid.  H.  P.  Wcidig  and  R.  C. 
Ifemmev,  Philadelphia,  U.S..\.  Eng.  Pat.  1082,  January 
24,  1888.     6</. 

The  invention  consists  in  absorption  towers  composed  of  » 
series  of  cylindrical  sections  ojien  at  the  top  and  closed  at 
the  bottom,  each  section  having  a  vertical  channel,  extend- 
ing from  the  bottom  to  a  short  distance  from  the  top,  and 
each  section  being  also  jirovided  with  a  projecting  external 
cup,  open  at  the  top  and  in  communication  with  the  bottom 
part  of  the  section.  Fig.  1  is  an  elevation  of  one  of  the 
towers,  and  Fig.  2  a  cross-sectional  view  of  tlie  other.    A  are 
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the  ilifffifiit  sections,  niiiile  of  carthi-invare,  with  the  uimular 
flanges  B  at  their  o|)eii  ends.  Kaeh  seetioii  eontaius  an 
npwanlly-projecting  channel  E,  formed  on  the  inside.  On 
the  top  section  a  cover  C  is  jihiecd,  provided  witli  a  central 
neek  V  for  coupling  the  pipe  that  leads  the  gases  into  the 
tower.  The  sections  are  so  placed  that  the  channels  K  are 
alternately  at  opposite  sides,  so  as  to  lengthen  the  course  of 
the  gas.     Each  section  also  contains  a  cup  1"  (Fig.  3),  open 
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at  the  top,  and  in  coiumunicatiou  with  the  inside  by  the 
opening  G.  The  top  of  the  cups  F  are  on  the  same  level 
with  the  upper  edges  of  the  corresponding  channels  E.  The 
bottom  section  has  a  lateral  neck  for  coupling  two  towers 
together.  The  hot  gases  from  the  retorts  are  conducted 
into  the  top  of  oue  tower,  the  gases  passing  from  one  section 
to  the  other  by  the  channels  E,  and  are  for  the  most  part 
absorK'd  by  coming  in  contact  with  a  large  surface  of  water. 
Tlie  remaining  gases  rise  U]>«ard  in  the  second  tower. 
When  the  aciil  thus  formed  in  the  first  tower  almost  attains 
the  strength  riesired,  the  gases  are  conducted  to  the  top  of 
the  second  tower,  and  passing  here  downwards,  rise  again 


in  the  first  tower.  When  both  towers  contain  acid  of  the 
strength  required,  the  acid  is  withdrawn  by  means  of 
siphons  placed  in  the  the  cups  F.  The  towers  at«  theu 
again  charged  with  water. — S.  H. 


Impnivements  in  the  Ulitiiation  of  Sulphate  of  Lime  and 
Sulphate  of  Baryta  in  the  Manufacture  of  Alkalis  and 
Sulphuretted  Hydrogen.  E.  \\'.  Parncll  and  J.  Simpson, 
Liverpool.     Eng.  Pat.  58.53,  April  22,  1887.     6f/. 

StJU'iLiTK  of  lime  or  baryta  is  reduced  to  sulphide,  and 
may  be  then  substituted  for  Leblanc  alkali  waste  in  the 
first  stage  of  the  Parnell  and  Simpson  ammonia-soda  pro- 
cess (Eng.  Pat.  1885,  381,  1937  .ind  8440,  and  1886,  47). 

— S.  H. 


Improvements  in  the  Manufacture  of  Caustic  Ash.  T.  T. 
Mathieson  and  J.  Hawliczck,  Liverpool.  Enw.  Pat  5757 
April  20,  1887.     llrf. 

The  invention  relates  to  the  manufacture  of  caustic  ash 
from  bicarbonate  or  carbonate  of  soda,  or  a  mixture  of 
bicarbonate  and  carbonate  by  the  addition  of  a  strong 
sodium  hydrate  solution.  The  moist  bicarbonate  produced 
by  the  ammonia-soda  process  is  dried  in  a  horizontal 
cylinder  provided  with  stirring  blades  which  convey  the 
material  from  one  end  of  the  apparatus  to  the  other,  and 
the  sodium  hydrate  solution  is  injected  in  a  state  of  fine 
division  into  the  cylinder  at  a  point  where  the  bicarbonate 
has  been  converted  into  carbonate.  The  furnace  used  is 
shown  in  the  Figure.  A  is  a  horizontal  cylinder,  made  in 
segments.  The  lower  half  «  is  of  cast  iron  and  the  upper 
half  a'  of  wrouglit  iron.  The  lower  half  is  placed  above  a 
grate  or  furnace  and  heated  in  any  convenient  manner. 
B  is  the  hopper  through  which  the  material  to  be  treated  is 
introduced  into  the  cylinder.  The  ends  D,  which  are  made 
in  halves,  are  prodded  with  bearings  d  d  for  supporting  the 
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main  shaft  E.  A  suspended  bearing  b  is  provided  midway 
to  support  the  shaft  at  that  point.  G  designates  the  blades 
and  scrapers,  which  are  secured  to  bars  H  and  are  carried 
by  arms  I  mounted  on  the  shaft  E  ;  .T  and  J'  are  worm- 
wheels  and  give  motion  to  the  main  shaft.  C  is  a  shoot 
through  which  the  finished  material  leaves  the  apparatus. 
The  cylinder  is  about  30  feet  long  ;  the  main  shaft  makes 
three  or  four  revolutions  per  minute,  and  the  blades  will 
propel  the  material  through  the  apparatus  in  from 
40  minutes  to  one  hour. — S.  H. 


Process  and  Apparatu.i  for  the  Manufacture  of  Dry 
Calcium  Hydroxide.  J.  Pfeiffer,  Kaiserslautern,  Ger- 
many.    Eng.  Pat.  43,  .January  2,  1888.     6d. 

The  invention  relates  to  the  conversion  of  calcium  oxide 
into  calcium  hytli~ate  by  treating  the  former  with  water 
while  enclosed  in  a  heated  receptacle.  For  this  purpose 
senii-cylindriail  carriages  B  (Figs.  1  and  2),  charged  with 
broken  lime,  are  iiitroiluced  into  the  metallic  cylinder  A. 
The  latter  is  provided  with  a  safety-valve,  a  shut-off  valve 
with  discharge  pipe,  and  a  pressure  gauge.    There  is  also  a 


water-supply  pipe  E,  which  branches  inside  A  into  two 
pipes  F  and  G  with  many  small  holes,  in  order  to  divide 
the  water  uniformly  over  the  lime  in  the  carriage  B.  This 
carriage    serves  three    purposes:    Firstly,   it  enables   the 
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ohiirpc  iit'thc  rvliiiiUr  lo  be  L■u^ilv  ;nMl  r.iiiidl.v  iiitioduced 
ami  removed;  secondly,  the  formation  of  lime  dust  is 
prevented  :  thirdly,  it  prevents  the  hydrate  of  lime  from 
absorbinjj  water  of  eondensation,  as  the  steam  fonned  in 
conseiiuence  of  the  process  of  hydration  can  only  condense 
on  the  sides  of  the  cylinder  A.  The  water  collects  at  the 
bottom,  and  is  run  off  through  a  tap  from  time  to  time.  In 
practice  the  work  is  done  as  follows  :  Afler  introducing  a 
charge  of  lime  into  the  cylinder,  the  cover  H  is  closed  tight 
and  a  measured  quantity  of  water  is  run  (m  the  lime. 
Steam  is  evolved  and  the  pressure  in  the  cyliudir  will  rise 
to  four  or  five  atniosjiheres.  The  hydnited  lime  is  allowed 
to  remain  under  this  jiressure  for  about  half  an  hour.  In 
Older  to  prevent  the  condensation  of  steam,  the  cylinder  A 
is  slightly  heated  from  outside.  After  half  an  hour  the 
steam  is  allowed  to  escape  and  the  carriage  removed  from 
the  cylinder,  when  its  contents  will  be  found  pulverised  and 
perfectly  dry. — S.  H. 


VIII.-GLASS,  POTTEKY, 
EAKTHENWAKE. 


AND 


ColuiiriiKi    I'nrri'lain    i»    a   High    Temperature    Furnace. 

II.  Seger.  Chem.  Zeit.  12,  282. 
In  replv  to  a  previous  communication  on  the  subject 
(this  Journal,  1888,210),  the  author  states  that  the  best 
porcelain  hardly  ever  contains  less  than  U'j  per  cent, 
of  ferrous  oxide,  mo.stly  1-0  per  Cent,  and  more,  and  that 
the  more  highly  coloured  Chinese  and  Japanese  porcelains 
contain  as  much  as  2-5  percent.  The  yellow  colour  of 
porcelain  is  due  to  the  presence  of  this  iron  in  the  state  of 
ferric  o.xide,  the  green  colour  to  its  ])resenee  as  ferrous 
oxide,  the  colour  actually  produced  depending  on  the  nature 
of  the  burning.  The  grey  colour  due  to  a  mixture  of  the 
two  oxiiles  seldom  occurs,  and  tlieii  only  in  lasily  fusible 
porcelains.  The  yellow  colouration  is  far  more  intense  than 
the  green  ;  the  latter  results  when  a  reducing  flame  is 
employed,  and  (lorcelain  coloured  liale  green  thereby 
becomes  yellow  by  repeated  heiiting  in  an  oxidising  flame, 
the  ferrous  iron  being  con\erted  into  ferric.  The  green 
colour  of  Indian  and  of  Chinese  Celadon  porcelain  is  due 
to  its  containing  15  to  2*0  per  cent,  of  ferrous  oxide. 
Normal  white  porcelain,  when  slowly  cooled,  assumes  a 
yellow  tinge,  also  due  to  oxidation,  and  for  this  reason  it 
is  customary  to  cool  the  mass  i-api<lly.  The  author  has 
never  observed  any  yellow  colouration  jjroduced  by  sul- 
phates ;  in  fact,  sulphates  only  occur  in  very  basic  and  not  in 
the  very  aciil  silicates  such  as  porcelain.  Also  the  magnetic 
oxide  of  iron  is  reiluced  either  to  ferrous  or  ferric  oxide  in 
presence  of  silica,  aral  in  its  absence  the  metal  wouhl  result, 
so  that  the  idea  that  the  whole  of  the  iron  is  eonverteil,  at 
the  high  temperature  em|>loyed  in  the  burning  into  I'e-jO^,  is 
out  of  the  (|Uestion.  These  remarks  regarding  the  colour- 
ing of  porcelain  also  hohl  gotxl  in  the  case  of  glass. 

-C.  A.  K. 


PATENTS. 

.-I  New  ur  Improved  Method  of  Treatiug  the  (Hass  Cutlet 
knowu  as  "  Utacks."  J.  Northwocnl,  Stafford.  Eng.  Pat. 
16,613,  December  17,  1886.     Gd. 

The  "  blacks  "  are  steeped  in  hydrochloric  acid,  until  the 
whole,  or  nearly  the  whole,  of  the  attached  scale  has  been 
dissolved.  The  partially  treated  blacks  are  then  immersed 
in  a  mixture  of  one  part  by  volume  of  the  hydrofliiorie 
acid  oi'  ccnumerce  with  about  10  parts  by  volume  of  water, 
Bv  this  treatment  the  last  trace  of  scale  is  remo>'e(l,  and, 
after  washing  with  water,  the  cullet  is  fit  for  use  in  the 
manufacture  of  the  finest  iiualities  of  colourless  gla.ss. 

— E.  G.  C. 

Improvements  in  Ornamenting  Pottery,  Tiles,  or  Glass. 
H.  L.  Doulton  and  W.  P.  Kix,  Lambeth.  Eng.  Pat. 
2305,  February  14,  1887.     id. 

A  SOFT  etching  ground  is  laid  in  the  ordinary  way  upon 
a  copper  plate.  A  piece  of  lace,  a  feather,  leaf,  or  other 
object,  is  placed  upon  the  said  ground,  and  a  sheet  of  card- 
board is  laid  above.  The  whole  is  laid  between  the  rolls 
of  an  ordinary  printing  press,  the  lace,  &c.,  being  driven 
through  the  soft  ground,  and  the  copi>er  being  expo.sed 
in  the  places  where  the  imiiression  is  made.  The  lace  is 
then  removed,  and  the  plate  put  into  the  acid  bath  and 
bitteti  to  any  required  depth.  The  transfer  to  the  pottery 
is  carried  out  in  the  ordinary  way.  The  process  is  slightly 
modified  for  tiles  and  glass. — E.  G.  C. 


.In  Improved  Alethod  of  producing  Rippled,  Chequered,  or 
other  Patterns  or  Designs  upon  Boiled  Plate  and  Sheet 
Glass,  and  Apparatus  therefor.  A.  D.  Urogan  and 
A.  M.  Mallock,  Glasgow.  Eng.  Pat.  5560,  April  16, 
1887.     8d. 

Tii>;  plates  of  rolled  plate  or  sheet  glass  are  worked  uii 
while  still  sufficiently  hot,  or  if  cold  they  are  reheated  in 
a  "  hot  kiln."  The  scnil-plastic  plates  are  passed  between 
one  or  more  paire  of  rolN,  one  roll,  or  one  of  each  pair  has 
a  counterpart  of  the  pattern  or  design  impressed  upon  it. 
The  plates  are  then  delivered  into  a  lear  or  ainiealing  kiln. 

— F.  W.  T.  K. 


Impruvemmis  in  the  Method  of  Preparing  Pullers'  Earth 
for  use  in  Manufactures.  C.  K.  Dames,  London.  Eng. 
Pat.  603,  January  14,  1888.     id. 

Bv  this  method  even  those  portions  of  the  strata  of  Fullers' 
earth  which  are  now  commercially  valueless  can  be  utilised. 
The  different  iiualities  of  Fullers'  earth  are  thoroughly 
mi.xed,  blended,  and  amalgamated  (the  proportions  vary- 
ing according  to  circumstances)  by  grinding  tlum,  with 
the  addition  of  water,  to  a  slurry  or  soluticui.  The  slurry 
is  run  into  reser\'oirs  and  allowed  to  settle.  All  water 
rising  to  the  top  is  I'euioved  and  the  residue  is  dried.  The 
product  is  of  uniform  strength,  quality,  and  colour. 

— F.  W.  T.  K. 


IX.-BUILDING  MATERIALS,  CLAYS, 
MORTAES,  AND  CEMENTS. 

PATENTS. 

Iniprovcments-  in  Artificial  Stone.     L.  Preussner,  IJerlin, 

Gernuiny.     Eng.  Pat.  4689,  March  29,  1887.     id. 

Smootu  marble  or  enamel-like  objects  are  produced  by 
mixing  burnt  magnesia  with  concentrated  muriatic  acid 
in  tlie  proportions  of  1,500  grms.  of  the  former  to  1,000 — 
1,500  grms.  or  1,000 — l,250cc.  of  the  latter,  and  pouring 
the  fluid  paste  into  hard  india-rubber  moulds,  iu  which  it  is 
allowed  to  harden.— F.  W.  T.  K. 
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Improvements  in  the  Manufacture  or  Treatment  of  Port- 
land and  vllier  Hydraulic  Cements.  W.  Scott,  J.  C. 
Swan,  and  H.  Siuitli,  Newcastlc-upon-Tvne ;  and  '\V. 
Whaiiioiid  and  T.  Gibb,  .larrow.  Kiig.  I'at.  14,674, 
November  la,  1886.     id. 

PoRTi.A.SH  or  otlier  hydraulic  cement  is  mixed  with  flints, 
or  flint  pravol,  or  flint  sand  and  slaked  lime,  and  the 
materials  are  reduced  to  a  very  fine  powder,  so  that  90  per 
cent,  will  pass  through  a  sieve  of  180  meshes  per  lineal 
inch  — E.  G.  C. 


A  New  or  Improved  Compound  or  Cement,  and  Application 
of  the  same  in  making  Asphalle  Walks,  in  Renovating 
and  Itepairing  old  Asphalte  lI'orA.s-,  in  Coating  and  Pro- 
tecling  Masonry,  and  for  othci'  Analogous  Purposes. 
K.  keirbv,  Koehdale.  Kufr.  I'at.  10,898,  Aufrust  9, 
1887.     id. 

Sank,  (|uickliuie,  and  Portland  cement  are  mixed  together 
in  water  to  the  cunsisteuey  of  cream.  Copperas  dissolved 
in  water  is  then  added,  the  whole  being  reduced  to  the 
consistency  of  thick  cream.  This  compound  or  cement  is 
rendv  for  application  to  asphalte  walks  and  the  like. 

— E.  G.  C. 


Improvements  in  the  Manufacture  and  Burning  of  Portland 
Cement.  H.  Atacevoy,  London,  H.  Holt.  Ixindon,  L. 
White,  Ix>ndon,  and  W.  Wilders,  Xorthfleet.  Eng.  Pat. 
1.5,01-2,  November  18,  1886.     6rf. 

The  inventors  grind  in  with  the  materials  breeze  or  suitable 
fuel,  in  the  proportion  of  about  \  to  ^th  of  the  total  amount 
of  the  fuel  required.  The  slurry  thus  ground  and  mixed 
Avith  breeze  is  dried  on  floors  or  in  chambers,  and  the  kilns 
are  loaded  with  this  dried  slurry  together  with  hard  coke  in 
the  ordinary  manner.  The  cliuker  obtained  is  afterwards 
ground,  and  owing  to  the  porous  or  honeycomb  state  in 
which  it  is  obtained,  the  cost  of  grinding  is  materially 
rednce<l.— E.  G.  C. 


Improvements  in  the  Manufacture  of  Artificial  Stone. 
G.  G.  Girling,  Lenliam.  Eng.  Pat.  3568,  March  9, 
1887.      Srf. 

The  inventor  manufactures  '•  Petrean  Stone,"  from  Port- 
land cement,  Kentish  rag,  and  other  hard  rocks.  The 
conglomerate  mass  when  in  a  plastic  state  is  filled  in  mould.* 
and  is  subjected  to  the  action  of  a  "jumping  machine," 
for  the  purpose  of  making  it  solid,  and  rendering  facing 
unnecessarv.  This  makes  it  very  durable  and  proof  against 
frost.— E.  G.  C. 


Improvements  in  the  Manufacture  of  Portland  Cement,  and 

Apparatus  therefor,  applicable  also  fur   making  Bricks, 

Tiles,  and  other   similar  Articles,  and  for  Burning  Lime 

and  other  Materials.     W.  Tuffee,  (iravcsend.     Kng.  Pat. 

2482,  February  17,  1887.     8rf. 

This  invention  relates  to  the  construction  and  arrangement 

of  an   improved  mill  and   kiln  for  use  in   the   manufacture 

of  Portland  cement.     The   specification  is  accompanied  by 

drawings  illustrating  the  improved  apparatus. — E.  G.  C 


The  Manufacture  of  a  Cement  or  Composition  for  Fasten- 
ing Wood,  Liyioleum,  Floor  Cloth,  or  other  Covering  to 
Iron  or  Steel  Decks,  Wood,  Flooring,  and  the  like, 
applicahle  also  for  other  Purposes.  G.  F.  H  Clark 
and  R.  J.  Clark,  London.  Eng.  Pat.  5152,  April  6, 
1887.     6rf. 

The  ingredients  used  are  fusel  oil,  1  gallon,  amber  or  other 
fossil  gum,  C  lbs.,  shellac,  2  lbs.,  rubber,  \  lb.,  and  pig- 
ments, 2  lbs. ;  miptha,  alcohol,  and  boiled  linseed  oil  may 
sometimes  be  used. — E.  G.  C 


Improvements  in  the  Manufacture  or  Preparation  of 
Furnace  .'</«</,  and  nf  Cement  partly  made  therefrom. 
E.  Larsen,  London.  Eng.  Pat.  11,303,  September  6, 
1886.     8d. 

FuR.VACE  slags  are  disintegrated  while  still  molten,  dried, 
and  pulverised.  The  powder  is  sifted  and  mixed  with  burnt 
lime,  preferably  slaked,  fallen  to  a  dry  powder  and  well 
sifted  beforehand.  The  disintegration  of  the  slag  is  effected 
by  a  jet  of  steam,  air,  and  (in  some  cases)  water  combined. 

— E.  G.  C. 


X.-METALLURGY,  MINING,  Etc. 

.1  Criticism  of  Br.  Franke's  Article  "  Investigation  on 
Fire-damp."  Clemens  Winkler.  .1.  Prakt.  Chem.  37, 
254—258. 

The  author  criticises  several  statements  made  by  Br.  Franke, 
which  he  considers  contrary  to  the  experience  gained  by 
those  who  have  made  a  thorough  study  of  the  subject  in 
question.  Thus  Franke  says  that  "  Air  in  which  particles 
of  carbon  are  suspended  and  mixed  with  3 — 5  per  cent,  of 
methane  is  the  chief  cause  of  fire-damp,"  whereas  it  is  an 
undoubted  fact  that  carbon  dust  alone  can  cause  explosions 
in  the  entire  absence  of  combustible  gases,  just  as  methane 
will  bring  about  explosions  when  no  coal  dust  is  preseiH. 

—A.  R. 


in  Aluminium  Bronze.     W.  Kampe.     Chera.  Zeit.  24,  391. 

The  reduction  of  alumina  by  carbon,  although  very  frequently 
patented,  is,  on  thermo-chemical  grounds,  impossible  ;  but 
since  aluminium  in  alloying  with  copper,  especially  in  the 
proportion  of  9' 7  Al  with  90-3  Cu  (  =  AlCuj),  evolves 
much  heat,  it  might  be  possible  that  the  equation  — 

AI3O3  +  3  C  +  8  Cu  =  2  AlCu4  +  3  CO 

should  be  exothermic.  The  author  has,  therefore,  mixed 
alumina  with  the  necessary  quantities  of  lamp-black  aiul 
copper,  and  to  produce  a  more  intimate  mixture  has  even 
evaporated  together  solutions  of  aluminium  and  copper 
nitrates,  afterwards  igniting  them  to  oxides  and  adding 
the  needful  amount  of  carbon.  These  he  has  heated  in 
draught  furnaces  in  gas  carbon  crucibles  contained  within 
plumbago  pots  with  well  luted  covers,  and  in  a  Deville's 
blast  furnace  to  a  temperature  sufficient  to  frit  together 
the  quartz  sand  with  which  the  space  between  the  two 
crucibles  had  been  filled  ;  but  in  no  case  was  there  a  trace 
of  aluminium  reduced,  nor  did  the  addition  of  a  flux  for 
the  alumina  affect  the  result  in  any  way.  It  may  he 
assumed  that  even  the  somewhat  higher  temperature  of  the 
electric  furnace,  alone,  would  be  insufficient  to  accomplish 
the  desired  reaction  ;  and  hence  the  effect  of  the  electric 
arc  in  the  Cowles'  process  is  in  the  first  place  electro- 
thermic  in  melting  the  alumina,  and  then  electrolrtic  in 
decomposing  the  fused  body. 

The  following  are  analy.ses  of  Cowles'  products  :  — 


Aluminium  Bronze. 

Silicon  Bronze. 

Copper  

Per  Cent. 
90-05S 

Percent. 

Aluminium 

S-236 

.. 

Silicon  

1K>6 

G-3» 

Iron 

Trace 

0-»4 

Carbon  

0-lM 

.. 

0-019 

100-013 

1 

100-01 

Again,  the  electrolysis  of  aqueous  aluminium  solutions, 
although  frequently  patented,  is  not  to  be  expected,  as  the 
author  has  previously  shown  (Chem.  Zeit.  U,  935). 
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Finally,  the  author  has  faile<l  to  i.ro.lii(e  aUiiniiiium 
bmiize  li_v  treatiii;;  <  rvolitc  with  soiliiiui  in  the  presence  of 
copper  ;  44  grnis.  of  finely  iliviilid  (■o|)pir  with  l.'i  grms.  of 
sodium  in  small  pioees,  ami  100  i:rm^.  of  finely  divided 
cryolili'  nii'lted  rapidly  in  a  carbon  cruciblo,  j;avc  no 
sound  sueh  as  aeeompanies  other  sodium  rednetions,  but 
emitted  iiiueh  sodium  vapour  and  j-ielded  a  copper  refruliis 
eontaiiiinfT  only  traces  of  aluminium.  Similarly,  the  electro- 
lysis of  a  bath'of  cryolite  with  sodium  and  calcium  chlorides, 
using  a  layer  of  nieltcd  copper  on  the  bottom  of  the  crucible 
as  cathode,  and  a  carbon  rod  as  anode,  jjiive  balls  of  incltc<l 
sodium,  which  tloated  to  the  top  and  burnt,  and  much  free 
chlorine,  at  the  respective  poles,  but  scarcely  a  trace  of 
aluminium.  Yet  here  the  conditions  were  most  favourable 
to  the  production  of  the  required  alloy.  The  battery  used 
consisted  of  twelve  larfie  iron-zinc  elements. — W.  G.  M. 


On  the  Gold  and  Tellurium  Ores  of  Sielienburtj.  F.  M. 
Horn.  Zeit.  f.  ang.  Chem.  1888,  1.'57— 160. 
The  methods  of  treatment  carried  out  at  the  mines  are 
described.  The  ore  from  the  Allerheiligen  mine  is  pounded 
roughlv  and  treated  in  a  stamping  mill  in  contact  with 
water,'  elutriation  being  then  used  to  effect  a  partial 
separation  from  the  dross.  The  heavier  portion  containing 
most  ofthc  gold  is  extracted  with  mercury  byan  amalgamation 
process.  The  residue  is  worked  up  by  any  method  suitable 
to  its  composition  as  determined  by  analysis,  of  which  the 
following  is  an  example  :  — 

Lead 191'2 

Silver 0'03 

Gobi 0-062 

Tellurium 0-079 

Antimony 7-97 

Iron   16-91 

Alumina  1'27 

Zinc 16-90 

Lime 1-12 

SItifrnesia 0-45 

Sulphur  31-64 

Carbonic  acid 1-08 

Silica  2-99 

99-671 

One  sample  of  gold  ore  from  the  Allerheiligen  mine 
contained  0-437  per  cent,  of  gold. 

Tellurium  ore  from  the  Zalathner  mine  is  worked  up  ac- 
coriling  to  A.  I^owe's  process.  200  kilos,  of  rich  tellurium  ore 
in  grains  of  1 — ■[  \  mm.  are  gradually  added  during  two  hours 
with  constant  stirring  to  600  kilos,  of  sulphuric  acid  of  66^  B. 
contained  and  heated  in  a  cast-iron  boiler.  The  boiling  is 
continued  for  ten  hours,  until  .sulphurous  acid  ceases  to  be 
given  off.  The  cooled  product  is  then  placed  in  a  leaden 
vessel  and  diluted  with  water  to  15° — 20°  B.  The  solution 
is  treated  with  hydrochloric  acid  to  precipitate  silver  and 
allowed  to  stand  48  hours,  after  which  the  clear  liquid  is 
siphoned  off  and  left  in  contact  with  plates  of  zinc  for 
six  days  to  precipitate  the  tellurium.  Tlie  spongy  mass  is 
washed  with  water  and  then  melted.  The  crude  tellurium 
contained  73-21  per  cent,  of  Te,  12-65  of  Cu, and  5-43 
of  Pb. 

200  kilos,  of  sulphuric  acid  of  66°  B.,  8  kilos,  of  hydro- 
chloric acid,  and  30  kilos,  of  zinc  are  required  for  the 
production  of  1  kilo,  of  tellurium. 

To  obtain  pure  tellurium,  the  crude  substance  is  dissolved 
in  aqua  regia  and  precipitated  with  sulphurous  acid.  The 
finely  divided  tellurium  is  well  washed,  and  then  fused  in 
a  stream  of  hydrogen. — G.  II.  B. 


Titanium  Ci/(ino-nilride.     C.  Reinharilt.     Zeit.  f.  angew. 
Chem.  1888,  124—126. 

A  QUANTITY  of  this  compound  was  found  in  some  blast 
furnace  slaps.  It  is  separated  from  metallic  iron,  first,  by 
sieving,  and  then  by  treatment  with  cold  hydrochloric  acid, 
which  is  followed  by  treatment  with  warm  hydrofluoric  acid 
and  sulphuric  acid.  The  carbon  is  oxidised  with  chromic 
acid.  After  repeating  these  operations  once  or  twice,  and 
thorough  washing   with  water,  the  residue   is   found  to  be 


pure  titanium  cyano  nitride.  As  found  in  the  slag,  it 
consists  of  copper-red  metallic-looking  cubes,  measuring 
as  much  as  0-7.')  nun.  in  the  side.  It  is  hard  and  brittle, 
and  retains  both  its  colour  and  metallic  appearance  when 
grotind  up  to  a  fine  powder.  Heated  in  the  blowpipe  flame 
until  it  ceased  to  gain  in  weight,  the  increase  was  fonml 
to  be  28 -90  and  29-06  per  cent,  respectively  in  two  portions. 
During  the  ignition  it  becomes  light  brown.  The  titanic 
acid  was  estimated  as  follows.  Some  of  the  ignited  sub- 
stance was  fused  with  potassium  bisulphate  for  some  time, 
and  the  flux  digested  in  cold  water  until  solution  was 
effected.  A  small  amount  of  a  white  residue  remaining  was 
filtered  off.  The  titanic  acid  was  precipitated  by  means 
of  sodium  acetate  in  acetic  acid  solution.  65  67  per  cent, 
titanium  was  found.  The  analytical  data  agree  with  the 
formula  TijCN^— J.  W.  L. 
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Improvements  in  the  Method  of  and  Apparatus  for 
Amalqamatinq  and  Separaliiii/  Precious  Metah  from 
Powdered  Ore  or  Fourth.  C.  E.  Tripler,  New  York.UiS.A. 
Eng.  Pat.   16,027,  November  22,  1887.     V.d. 

Aeetokt  set  in  a  suitable  furnace  is  snpi)lied  with  mercury 
through  an  inverted  siphon  pipe,  of  which  the  bottom  bend 
is  water-cooled,  and  the  straight  or  free  limb  has  a  glass 
continuation  to  indicate  the  level  of  the  licpiid  in  the  retort. 
The  flow  of  mercury  vapour  from  the  retort  is  directeil  by 
means  of  a  three-way  cock,  either  into  a  condensing  tube 
or  into  a  wide  pipe  with  a  perforated  hopper  top,  through 
which  the  finely  divided  ore  is  continually  falling.  The 
vapour  condenses  on  and  amalgamates  the  ore,  which  now 
passes  into  a  hopper,  and  is  thence  elevated  by  means  of  a 
rotating  shaft  with  curved  blades,  and  deli\eredby  a  chute 
into  a  tank  with  perforated  bottom.  Through  these  per- 
forations the  ore  drops  upon  clean  amalgamated  plates 
placed  obliquely  in  a  box  with  sloping  bottom,  and  thence 
it  passes  into  a  second  hopper  through  another  elevator  and 
chute,  into  a  second  tank  with  perforated  bottom ;  here  (as 
also  in  the  former  tank)  it  is  agitated  constantly  by  a  series 
of  swinging  bars.  Finally  it  falls  upon  a  series  of  oblique 
amalgamated  plates  placed  longitudinally  in  a  sloping  box, 
and  is  led  into  a  second,  and  even  a  third,  similar  arrange- 
ment before  passing  away.  Each  of  the  hoppers  aiul 
amalgamated  collecting  boxes  is  provided  with  a  siphon 
pipe  for  the  removal  of  accumulated  amalgam. — W.  G.  M. 


Process  for  prodding  Metallic  Objects  with  a  Coating  of 
Tin.  A.  E.  Barthel  and  J.  C.  J.  Mciller,  Hamburg, 
Germany.     Eng.  Pat.  17,356,  December  17,  1887.     id. 

If  the  objects  to  be  treated  are  of  cast  iron  they  are  first 
coated  with  pure  iron  by  electrolytic  means,  then  painted 
over  with  a  solution  of  zinc  chloride,  alone  or  with  ammonia, 
and  dipped  into  a  bath  of  melted  tin,  the  excess  of  which  may 
be  removcil  by  brushing.  If  they  are  too  large  to  be  thus 
treated,  or  are  of  lead  or  other  fusible  metal,  they  are,  after 
coating  with  the  pure  iron,  covered  with  tin  electrolytically 
instead  of  by  fusion  :  the  coated  iron  (but  not  the  lead)  is 
then  heated  to  the  melting  point  of  the  tin.  Wrought 
iron  does  not  require  the  prelirainarv  film  of  pure  iron. 

— W.  (}.  M. 


Improvements  in  the  Treatment  of  Auriferous  Minerals. 
J.  \Veirich,  Beziers,  France.  Eng.  Pat.  7657,  May  26, 
1887.     8rf. 

A  RKCTAXoui.vn  furnace  chamber  is  divided  longitudinally 
into  two  superposed  sections  by  a  couple  of  iron  trays 
placed  one  above  the  other,  with  a  few  inches  distance 
between  them,  the  lower  one  being  supported  by  transverse 
iron  bars.  Tlie  space  between  the  two  trays  is  fille<l  with 
melted  lead,  and  that  beneath  them  is  provided  with  a  grate 
and  flue  for  heating  the  bath.  The  pyritous  ore  is  spread 
upon  the  upper  tray,  and  becomes  heated  to  350° — 400^  0. 
in  a  current  of  air,  which  enters  through  a  suitable  door  at 
one  end  of  the  chamber,  and  passes  out  laden  with  sulphur 
and  other  volatilisable  bodies   into  flues  at  the  (tther  end. 
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The  ore  is  maintained  at  this  temperature  (or  at  any  other 
that  may  be  rtmiiieil)  until  further  action  has  ceased,  when 
it  is  withdniwii,  and  may  be  treated  as  described  in  Knp. 
Pat.  12,909  of  1885.  (Thi.s  Journal,  18.s6,  494.)  The 
object  of  the  lead  bath  is  simply  to  maintain  an  uniform 
temperature  ;  other  metals  or  alloys  might  therefore  be  sub- 
stituted for  it.  The  auriferous  pyrites  is  partially  decom- 
posed, a  |)Ortion  of  the  sulphur  which  attacks  the  mercury 
(luring  amalgamation  being  removed.  The  higher  tempera- 
tures are  required  in  dealing  with  arsenical  or  aniimonious 
ores.  In  no  ease  must  the  temperature  suffice  for  the  ignition 
of  the  pyrites.— W.  G.  M. 


An  Improved  Method  for  Treating  and  Separatinff  He  fuse 
Metals.  J.  E.  T.  Woods,  London,  ling.  Pat.  4434, 
Jfareh  24,  1887.     6d. 

This  process  is  intended  chiefly  for  the  recovery  of  tin  from 
the  tiuue<l  iron  cans  which  have  been  used  for  preserving 
provisions.  The  sera])  is  packed  in  iron  wire  cages  and 
boiled  in  caustic  soda  or  potash  solution  (j  to  1  lb.  per 
gallon)  until  paint,  grease,  and  other  impurities  are  re- 
moved ;  it  is  then  transferred  to  a  bath  of  fused  caustic 
alkali  containiug  about  10  per  cent,  of  sodium  nitrate  and 
1  per  cent,  of  manganese  dioxide,  where  it  remains  at  a 
temperature  of  500'  F.  until  the  tiu  has  dissolved  into  the 
liquid  as  alkaline  stannite  and  stannate,  and  the  solder  has 
melted  oft  and  collected  at  the  bottom.  The  solder  may  be 
used  agsiin ;  the  tin  compound  is  treated  in  the  usual  way, 
the  residual  alkali  being  again  seniceable  ;  the  stripped 
iron  may  be  re-beated  and  hammered  into  bar;  and  the 
rough  soap  which  floats  on  the  surface  of  the  6rst  bath  is 
available  for  use  as  soap  or  for  the  manufacture  of  railway 
grease.  The  vessels  containing  the  treating  liquids  are  both 
of  iron.— W.  G.  M. 
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-ELECTEO-CHEMISTEY  AND 
METALLURGY. 


ELECTRO- 


Eleclro-plaling  with  yiekel.     Electrieiau  20,  202. 

Thk  following  solution  is  used  by  several  firms  in 
Hainault  : — 5oO  grms.  of  nickel  sulphate,  365  grms.  of 
neutral  ammonium  tartrate,  2  •  5  grms.  of  tannin  dissolved 
in  ether  and  10  litres  of  water.  1  i  litres  of  water  arc  first 
added,  and  the  mixture  boiled  for  15  minutes  ;  the  remainder 
of  the  Hater  is  then  added,  and  the  whole  filtered.  The 
solution  yields  an  even  white  cleposit,  which  is  not  brittle, 
and  the  cost  of  which  is  hardly  more  than  that  of  electro- 
plating with  copper. —  C.  A.  K. 


the  CI  liberated  was  almost  entirely  evolved  as  gas ;  the 
deposit  on  the  cathode  was  a  mixture  of  tri-and  mono- 
calcium  saccharate  in  the  proportion  2:1. 

The  following  results  are  given,  the  current  measure- 
ments being  taken  with  a  tangent  galvanometer  and  water 
voltameter  in  circuit  :  — 

t'aCIo  solution,  sp.gr.  1'33  containing  270  gnus.  CI  per 
litre.  Volume  in  cell  1175  ec.  Duration  of  electrolysis 
1 9' 5  hours,  mean  current  2  ampircs. 

grms. 

CI.  in  ori^nal  soUit  ion 189 

CI.  remaining liiO 

Evolved  during  electrolysis      29  or  f4Sr  per  hour. 

In  the  following  experiments  no  sugar  was  added  in  the 
cathode  cell.  The  current  was  supplied  by  a  battery  of 
10  Bnnsen  cells,  of  internal  resistance  0-15  ohm.  The 
resistance  of  the  voltameter  was  0*77  ohm.  The  01  gas 
evolved  was  absorbed  by  a  mixture  of  slaked  and  quick 
lime,  and  the  available  CI  determined  in  the  resulting 
bleaching  powder. 

(a.)  The  yield  of  CI  was  5'4  grms.  per  hour,  or 
0'771  grms.  per  ampere  hour,  i.e.,  58"8  per  cent,  of  the 
theoretical. 

(A.)  The  yield  of  CI  was  0-875  CI  (equivalent  to 
2" 5  grms.  bleaching  powder  of  35  per  cent.  CI)  per  ampere 
hour,  or  66-6  per  cent,  of  the  theoretical.  The  author 
remarks  that  in  this  experiment  the  carbon  anode  was 
powerfully  attacked. 

The  mean  current  in  this  experiment  (A)  being  7  amperes 
with  a  difference  of  potential  at  the  terminals  of  8-4  volts., 
the  results  are  calculated  into  equivalents  of  mechanical 
energy  as  follows  :  — 


Improremenis  in  Apparatus  fur  the  Amalgamation  of 
Gold.  A.  Woodhouse,  London.  Eng.  Pat.  5627,  April 
18,  1887.     8</.  I 

After  leaving  the  stamps,  the  ore  passes  through  a  ' 
perforated  distributor,  over  amalgamating  inclines  and 
"  ripples,"  and  thence  into  an  amalgamated  or  silvered 
copper  amalgamating  box,  with  transverse  divisions  pro- 
vided with  orifices  and  side  projecting  faces  or  wings,  so 
arranged  as  to  flank  each  other  in  the  successive  check 
gates.— W.  G.  M. 


JHeetrnlysis  of  Caleium   Chloride  (^Solution).     By  K.  AV. 
.lurisch.     Chem.  Ind.  1888.     IS'o.  5. 

The  purpose  of  this  investigation  was  to  determine  the  cost 
of  production  of  bleaching  powder  from  the  chlorine  evolved 
in  the  electrolysis  of  calcium  chloride,  under  the  condition 
necessarily  of  the  intei"position  of  a  porous  diaphragm 
between  the  anode  and  cathode  and  the  consequent  preven- 
tion of  secondary  combination  of  the  ions. 

The  electrolytic  cell  was  of  glass,  the  anode  a  carbon 
plate,  the  cathode  a  sheet  of  platinum  foil.  In  the  first 
instance  the  author  surrounded  the  cathode  with  a  strong 
solution  of  sugar.     A  preliminary  experiment   showed  thai 
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=  0-08  E.  H.  V. 


This  the  author  doubles  for  the  steam  power  expended. 
Hence  0-16  H.  P.  gives  33 '  6  grms.  chlorine  (as  bleaching 
powder)  in  5j  hours.  Taking  2  kilos,  coal  burnt  per  H.  P. 
per  hour,  he  arrives  at  the  conclusion  that  the  preparation 
of  1  kilo,  bleaching  powder  by  means  of  electrolytic  CI 
takes  place  at  the  expense  of  18  kilos,  coal  burnt  to  supplv 
the  power.  This  he  contrasts  in  conclusion  with  the 
0-5  kilo,  coal  required  per  I'O  kilo,  bleaching  powder 
prepared  by  the  Hurter-Deacon  process. — C.  F.  C. 


PATENTS. 


Improvements  in  the  Manufacture  of  Chlorates  of  the 
Alkalis  or  Alkaline  Earths.  H.  Gall  and  A.  de  Montlanr, 
Paris.     Eng.  Pat.  4686,  March  29,  1887.     6d. 

The  process  consists  in  subjecting  the  solution  of  the 
respective  chlorides  to  the  action  of  a  euiTent  of  electricity 
in  a  trough  divided  into  two  compartments  by  a  porous 
partition.  The  liquid  is  caused  to  circulate  from  the 
negative  to  the  positive  compartment,  so  that  the  base  set 
free  in  the  negative  compartment  may  combine  with  the 
chloric  acid  in  the  positive  compartment  as  it  is  formed. 
The  solntion  is  kept  at  a  temperature  of  50°  C.  dnring  the 
process. — .S.  H. 

Improvements  in  Galvanic  Batteries.     H.  Liepmann, 
London.     Eng.  Pat.  5583,  April  16,  1887.     8rf. 

Tuis  patent  is  an  extension  of  the  author's  specification 
No.  4832  of  1887.  It  relates  to  the  construction  of  carbon 
electrodes  made  of  rods  or  plates  of  carbon,  in  one  or  more 
rows,  united  mechanically  and  electrically  by  a  lead  head 
cast  round  the  tops,  the  whole  having  a  circular,  triangular, 
square,  polygonal,  or  horse-shoe  form,  to  meet  requirements. 
Where  a  corrugated  porous  pot  is  used  the  carbons  may  be 
made  to  follow  the  undulations,  the  object  in  all  cases  being 
to  obtain  the  greatest  possible  surface  in  the  smallest  space. 
The  cast  tops  may  be  stiffened  by  pieces  of  brass  cast  in, 
and  the  bottoms  of  the  carbons  held  in  place  in  the  same  way 
as  the  tops,  or  by  lead-wire  asbestos,  &c.,  or  by  a  paraffined 
wood  frame.     Ordinary  electric-light  carbons  may  be  use<l. 

— E.  T. 
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Improrrmexh  in  Seronittiri)  /{<iltrrirs.  AV.  Kiiig>liinil. 
Ldii.loii.  Eii^'.  I'al.  .')H«7,  Ai>ril  2-.',  1S87.  8</. 
To  iiiuki-  clcitriiul  t(iiLliu-t  witli  jilalcs  lOinposi-il  wlioUv 
of  active  niiilcriiil,  ii  strip  <ir  iiliite  nf  iiUitiiuiiii  is  iIuiiiiumI 
hetwoon  two  of  the  netive  phites — wliieti  tluis  expose  oiilv 
one  surfiiee  each — or  between  eaeh  sueli  plate  and  a  small 
strip  or  washer  of  active  material,  one  or  more  bolts  anil 
nuts  of  ebonite  or  some  siieli  material  bein^  employed  for 
this  purpose.  The  object  is  to  have  active  material  on 
both  sides  of  the  platinum.  These  strips  or  washers  may 
1h'  made  thick  enoufrh  to  net  as  separators  between  two 
adjacent  anodes,  the  interveninjj  cathode  beinj;  made  in  two 
parts  or  cut  away  to  avoid  contact  with  them,  or  the  bolt 
or  bolts  may  jiass  throufih  both  anodes  and  cathodes,  a 
perferably  elastic  insulating  material,  as  india-rubber,  heinj; 
inserted  between  the  strip  or  washer  of  active  material  and 
the  ralhode. — E.  T. 


Improvements  in  the  Elertr<ili/tic  Treatment  of  Zinc  mid  iLs 
Ores.  A.  Watt,  London.  Eng.  Tat.  6294,  April  29, 
1887.  erf. 
This  invention  consists  in  the  use  as  electrolyte  of  a  dilute 
vegetable  acid,  ]ireferably  commercial  acetic  acid,  oi  of  a 
solution  of  zinc  or  its  ores  in  such  a  liquid.  The  anodes 
may  be  masses  of  impure  zinc,  or,  in  the  extraction  of  zinc 
from  its  ores,  may  be  of  carbon  or  other  instdulile  material. 
The  cathodes  may  be  of  carbon,  greased  or  dirty  metal,  or 
thin  sheets  of  good  zinc.  The  solution  should  not  be 
allowed  to  become  too  acid,  and,  in  the  extraction  of  zinc 
from  its  ores,  constant  circulation  must  be  produced,  and 
the  acid  formed  in  the  bath  allowed  to  take  up  more  ore, 
though  the  solution  is  preferably  kept  diluted  with  water  to 
a  density  of  1'15  or  I'lG.  Calamine  may  be  crushed, 
sifted,  anil  treated  directly,  but  Blende  must  he  first  roasted. 
An  excess  of  metallic  impurities  in  the  solution  may  he 
precipitated  by  sulphuretted  hydrofren.  The  advantages 
claimed  are  better  and  more  regular  deposits  and  the 
production  of  very  little  gas. — E.  T. 


A  Process  for  the  Extraction  of  Aluminium  from  its 
Fluorides  by  Kleclroh/sis.  E.  de  Pass,  London. — From 
M.  and  E.  Bernard,'  Paris,  Trance.  Eng.  Pat.  \0fi^7, 
.July  IS,  1887.  8rf. 
The  inventors  electrolyse  a  mixture  of  chloride  of  sodium 
with  fluoride  of  aluminium,  or  with  the  separate  or  double 
fluorides  of  aluminium  and  sodium,  melted  in  a  non-metallic 
crucible,  or  in  a  metal  one  enclosed  in  a  thin  brick  covering 
to  avoid  filtration.  .Metal  crucibles  are,  however,  liable  to 
ilissolve,  and  therefore,  when  an  alloy  is  required,  the 
aluminium  is  deposited  on  them  as  cathodes  and  allowed  to 
rini  down  and  out  by  a  taphole  at  the  bottom  of  the 
crucible ;  cir,  when  pure  aluminium  is  required,  carbon 
cathodes  are  employed,  resting  in  small  supjilemeutary 
crneibles,  a  small  jiart  of  the  current  being,  however, 
allowed  to  pass  to  the  large  metal  crucible,  as  the  deposit 
thereby  produced  protects  it  from  .solution.  The  anodes 
mav  be  always  of  carbon,  or  in  some  cases  of  red  copper. 

— E.  T. 


/mprovemcnls  in  the  Means  of  and  Apparatus  for  the  Coating 
if  Pieces  cf  Metal,  applicable  also  for  Clcaniiif/  Articles 
of  Metal.  F.  (F.  p;.)  Elmore,  London.  Eng.  Pat.  4054, 
March  17,  1887.     8rf. 

The  articles  arc  first  placed  in  a  revolving  cylinder  or 
rumble  with  caustic  potash  and  oxide  of  iron,  or  some 
such  material,  to  remove  dirt,  &c.  Any  oxide  may  then 
be  removed  by  sulphuric  or  hydrochloric  acids,  if  of  iron, 
or  by  potassium  cyanide,  if  of  copper,  &c.  They  are  then 
place<l  in  a  cylinder  provided  ut  each  extremity  with 
inwardly  projecting  flanges,  such  as  to  leave  a  central 
hole  at  each  end.  This  is  mounted  on  wheels  or  rollers 
which  impart  to  it  a  rotary  motion.  Bars  of  copper  run 
longitudinally  inside  the  cylinder  at  equal  distances,  one 
end  of  i-ach  being  turned  towards  the  axis  and  out  at  one 
of  tlie  central  opening"  at   ibr  end,  then   being  connected 


to  blocks  or  i)ieces  which  form  a  commutator.  A  brusli 
pressing  against  the  latter  nuikes  contact  with  whatever 
bar  happens  to  be  at  the  bottom.  The  anodes  are  sus- 
pended from  a  rod  passirig  through  the  central  i>j>enings. 
The  current  passes  from  these  through  the  electrolyte  to 
the  bar  in  contact  with  the  brush,  and  to  those  of  the 
objects  in  metallic  contact  with  it.  The  continual  move- 
ment of  the  articles  during  deposition  against  each  other 
and  against  rounded  pieces  of  glass  or  such  mati'rial, 
thrown  iu  for  the  juirpose,  causes  them  to  become  bright 
and  burnisheil,  and  at  the  same  time  dissipates  any  gas 
formed.  For  the  latter  purpose  also  jets  of  strong  electro- 
lyte are  thrown  into  the  liquid.  By  passing  the  current 
in  the  reverse  direction  and  in  a  suitable  solution,  the 
objects  mav  be  scaled  and  cleared  of  other  impurities. 

— E.  T. 

Improvements  in  Klectro-deposition  of  Cobalt.  S.  P. 
Thompson,  London.  Eng.  Pat.  4472,  March  25,  1887. 
6rf. 

To  deposit  films  of  cobalt  of  greater  tenacity,  density,  and 
brilliancy  of  tint,  the  inventor  employs,  with  a  solution  of 
sulphate  or  chloride  of  cobalt,  or  with  the  double  sulphate 
or  chloride  of  this  metal  and  ammonium,  sulphate  or  chloride 
of  magnesium,  or  some  other  suitable  salt  of  this  metal, 
such  as  the  citrate.  'J'he  current  density  should  be  between 
one  and  four  amperes  per  square  foot,  and  the  solution 
gives  the  host  results  when  warm.^E.  T. 


New  and  Improved  Method.i  of  Charijing  and  Ilechari/iny, 
Cleansing,  (^tanging,  and  Yarijing  the  (.Chemicals  and 
Liquids  used  in  Secondary  Batteries  (or  Accumulators). 
J.  T.  Armstrong,  London.  Eng.  I'at.  5009,  A]>ril  4, 
1887.     6rf. 

To  enable  the  liquids  to  be  removed  or  changed  at  will, 
the  battery  is  connected  to  cisterns  that  are  raised  or 
lowered,  and  are  usually  balanced  iu  an  analogous  way 
to  the  methods  described  for  primary  batteries  in  the 
inventor's  specifications,  Nos.  6878  of  1885,  and  Z9S,  8573, 
and  10,824  of  1880.  One  cistern  is  connected  so  as  to  receive 
the  liquid  of  one  or  more  cells,  while  the  other  is  ready 
to  charge  them  when  required.  Acid  contained  in  bottles 
is  allowed  to  trickle  into  one  or  both  of  the  cisterns  and 
mix  with  clean  water.  By  these  means,  and  with  the  help 
of  a  cleansing  tank,  it  is  claimed  that  sulphate  may  be 
prevented  from  forming  thickly,  and  from  accumulating 
so  as  to  short  circuit  the  plates  ;  and  that  the  density  of 
the  liquid  is  completely  under  control.. — E.  T. 


XII.-FATS.  OILS,   AND   SOAP 
MANUFACTUEE. 

On   Turkey-red  Oil.     K.  Benedikt,     Mitth.  d.  Tech. 
Gewerbemuseums  in  Wien,  1887,  47. 

LiECiiTl  and  S11D.V  have  drawn  the  conclusion  that  that 
part  of  Turkey-red  oil  which  is  soluble  in  water  consists 
of  glycerol  sulphates,  one  of  which  is  derived  fi-om  the 
hydroxystearic  acid  f  "^HjjOj,  the  othei'from  an  hydroxyoleic 
acid 

t'lsH330.1\(,  rj  QJJ 

SO,      ■'   ^ 
C  H  o>"^'"'"" 

*'lS"33"-'3 

Hydroxyoleic — glycerol  sulphate;  and 
Hydroxystearic — glycerol  sulphate. 
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The  fiiciimslanoes  that  oleic  acid  givi's  ilie  same  pioiliiet 
as  triolL'iii  (MiilliT-Jacobs),  that  from  Turkey-reil  oil  luily 
very  small  quantities  of  glycerol  can  he  obtained,  and  that 
bodies  of  the  above  constitution  would  have  to  be  neutral 
and  not  strongly  acid,  arc  opposed  to  thi-  view. 

These  formula!  having  to  l)e  excluded,  there  remain  only 
two  possible  views  of  the  constitution  of  the  compounds  in 
(juestion.  They  may  either  be  true  sulp]u>nic  acids — a  view 
advocated  b^-  Seabanjew  and  Miiller-.Iacobs — or  they  are 
compounds  analogous  to  '*  sulphuric  esters." 

For  the  product  arising  from  oleic  acid,  the  difference  of 
constitution  is  made  apparent  by  the  following  formulre  : 


c,:ir, 


.OS03H 


,011 

\COOII  ^COOH 

Ilydroxy.'stearin  siilplionic  acid.      Hydroxystearin  sulphate. 


The  author  has  now  shown,  together  with  f.  Ulzer,  that 
the  Soluble  part  of  a  Turkey-red  oil  produced  from  olive 
oil  consists  principally  of  hydroxystearin  sulphate,  while 
a  Turkey-red  oil  from  castor  oil  contains  ricinolein 
sulphate. 

To  show  this  the  sulphonic  acid  of  a  higher  fatty  acid 
was  first  obtained  by  a  totally  different  method,  in  order 
to  ascertain  whether  the  compounds  belonging  to  this  group 
of  bodies  behaved  similarly  to  the  Turkej-red  oil  acids 
soluble  in  water. 

The  compound  obtained,  which  it  was  impossible  to 
prepare  in  a  pure  state,  is,  by  its  origin,  undoubtedly  a 
true  sulphonic  acid.  In  many  respects  it  is  verv-  similar 
to  the  acid  of  Turkey-red  oil,  representing  a  more  or  less 
yellow  oil,  which  can  be  mixed  with  water  in  any  proportion. 
From  the  acjueous,  strongly  emulsive,  bitter  solutions  it 
can  be  salted  out,  and  its  behaviour  towards  a  concentrated 
solution  of  caustic  soda  or  potash  at  boiling  heat  is  the 
same. 

For  the  purpose  of  comparison,  the  fatty  acid  prepared 
according  to  the  directions  of  L.  Liechti  and  Suida  was 
employed,  after  being  cleared  as  completely  as  possible 
from  oleic  acid  and  hydroxy-fatty  acids  by  repeated 
solution  in  water,  extracting  the  fatty  acids  insoluble  in 
water  with  ether,  and  salting  out. 

Of  each  of  the  two  acids  under  comparison,  5  cc.  were 
boiled  with  100  cc.  of  caustic  potash  of  2U  per  cent,  for 
seven  hours  in  a  flask  provided  with  a  retlux  condenser, 
and  after  cooHng  the  liquid  was  acidified  w  ith  equal  quan- 
tities of  dilute  hydrochloric  acid ;  from  both  acids  drops  of 
oil  were  separated  which  settled  at  the  bottom. 

On  extracting  with  ether,  the  latter  takes  up  an  oil 
soluble  in  water. 

Neither  of  the  two  fatty  acids  is  therefore  attacked  by 
boiling  solutions  of  alkali. 

The  statements  of  Liechti  and  Suida  that  by  boiling 
alkalis  the  Turkey-red  oil  was  decomposed,  can  be  referred 
to  the  circumstance  that  by  an  addition  of  hydrochloric 
acid  in  a  large  quantity  after  the  boiling  a  partial  decompo- 
!»ilion  takes  place. 

The  two  acids  are,  however,  essentially  different  from 
each  other  in  this  respect  :  The  fatty-sulphonic  acid  is  not 
decomposed  by  concentrated  hydrochloric  acid,  even  at  a 
high  temperature  ;  while  the  acid  from  Turkey-red  oil  is 
easily  decomposed  even  by  dilute  hydrochloric  acid  into 
sulphuric  acid  and  hydroxystearic  acid. 

Turkey-red  oil  is,  therefore,  no  true  sulphonic  acid ;  it 
belongs,  according  to  its  whole  behaviour,  to  the  class  of 
sulphuric  "  esters."  This  view  is  supported  by  the  circum- 
stance that  dilute  solutions  of  the  sulphuric  esters  undergo 
a  decomposition  in  the  same  manner  when  merely  left 
standing  in  the  cold,  and  still  more  ea.sily  when  heated  or 
acted  upon  by  dilute  acids  ;  while,  on  the  other  hand,  hot 
concentrated  alkaline  solutions  remain  without  influence. 

\j.  Liechti  and  Suida  have  considered  the  soluble  acid 
arising  from  oleic  acid  to  be  an  acid  sulphate  of  hydroxy- 


stearic  acid,  and  have  explained  the  decomposition  of  the 
acid  thus  : — 

CisFIj^O;  +  H;S04  +  C,8H3s(OS03H)0.,= 

Oleic  acid.     Hydroxystearic  hydrogen  sulphate. 

2  C'„ITj5(OS0:,H)O...  +  Hj0  =  C|sU3i(0H)0.,  +  S(»,H,. 

If  the  soluble  part  of  Turkey-red  oil  (from  olive  oil  anil 
from  oleic  acid)  be  considered  as  hydroxystearic  sulphate, 
its  composition  will  explain  the  different  behaviour  of  the 
red  oil  produced  from  castor  oil  compared  with  that  of  the 
products  obtained  from  other  oils. 

If  from  olive  oil,  cotton-seed  oil,  and  castor  oil,  the  corre- 
sponding Turkey-red  oils  are  prepared,  and  if  the  "  collec- 
tive fatty  acids "  are  separated  by  first  saponifying  that 
part  of  the  triglycerides  which  has  escaped  the  reaction,  and 
then  by  decomposing  the  fatty  sulphonic  acids  into  hydroxy- 
fatty  acids  and  sulphuric  acid,  the  preparations  thus  made 
may  be  compared  ^•ery  conveniently.  The  method  applied 
in  the  separation  of  the  hydroxy-fatty  acids  is  briefly  as 
follows  : — 

To  1.000  grms.  of  each  of  the  original  oils,  400  grms.  of 
concentrated  sulphuric  acid  were  carefully  added  ilroji  by 
drop  during  continiuil  stirring,  fcr  the  purpose  of  trans- 
forming them  into  the  corresponding  Turkey-red  oils. 
The  products  were  washed  first  with  cold  water,  then 
with  solution  of  common  salt. 

The  purified  product  was  boiled  with  twice  its  volume 
of  alcohol  (.50  per  cent.)  and  500  grms.  of  caustic  potash. 

If,  after  this,  the  mass  was  poured  into  much  water,  the 
mixture  acidulated  with  sulphuric  acid,  and  if  each  of  the 
solutions  obtained  from  the  different  oils  is  boiled  for 
several  hours,  the  corresponding  fatty  acids  separate  on 
the  liquid.  The  decomposition  of  the  fat'y  sulphates  from 
castor  oil  takes  place  most  readily. 

The  fatty  acids  separated  from  the  aqueous  solution 
were  then  filtered  at  50'  C.  and  left  to  cool.  The  fatty 
acid  from  cotton  seed  oil  becomes  solid,  that  from  olive 
oil  nearly  so,  but  the  fatty  acid  from  castor  oil  remains 
hquid,  and  only  after  lying  at  rest  for  some  time  a  crystal- 
line separation  is  obtained. 

Of  the  fatty  acids  thus  ohtaineil,  the  acetyl  numbers 
were  determined  in  the  usual  manner  (.«ce  Benedikt  and 
C.  Ulzer:  Monatsh.  fur  Cliem.  8,  41),  and  brought  into 
comparison  with  those  numbers  resulting  from  an  equal 
testing  of  various  commercial  Turkey-red  oils. 

The  acetyl  numbers  show  that,  while  with  castor  oil  the 
numbers  remained  nearly  the  same,  those  of  the  acids  from 
olive  oil  and  cotton  oil  became  considerably  greater  by  the 
transformation  into  oxy-fatty  acids. 

From  an  examination  of  the  constitution  of  olive  oil  and 
of  castor  oil,  it  is  obvious  that  the  latter  as  an  hydroxy-acid 
can  combine  with  sulphuric  acid  with  elimination  of  water, 
to  form  a  sulphate,  which  in  the  decomposition  regenerates 
ricinoleic  acid  and  sulphuric  acid.  The  process  resembles 
the  generation  of  sulphuric  esters  from  alcohol. 

The  annexed  table  {seepage  330)  shows  the  result  of  the 
researches. 

Oleic  acid  behaves  quite  differently  ;  by  sulphuric  acid  it 
is  transformed  into  hydroxystearin  sulphate,  and  this 
explains  that  the  Turkey-red  oil  from  castor  oil  contains 
the  acid  sulphate  of  a  non-saturated  acid,  and  that  the 
Turkey-red  oil  from  olive  oil  contains  a  derivative  of  a 
saturated  acid. 

A  further  reason  for  this  assertion  is  to  be  found  in  the 
fact  that  the  acid  from  olive  Turkey-red  oil  does  not  .ibsorb 
any  iodine,  while  the  analysis  made  by  the  author  and 
F.  Ulzer  furnished  for  the  acids  from  castor  Turkey-red  oil 
the  iodine  number  77 "3,  and  for  the  castor  oil  acid  85 '2  per 
cent,  of  iodine. 

The  Turkey-red  oil  from  castor  oil  has  therefore  a  far 
greater  capability  of  oxidation  than  the  olive  Turkey-red 
oil,  and  is   consequently  a  better  mordant  than  the  latter,  a 
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circumstnocc  which,  in  the  art  of  dyeing,  especially  in 
Tiirkoy-red  ilyi'injr,  is  of  leading;  iiniiortance. 

(See  also  Ms  Journal, IS87,  54:i ;  1885,115;   1884,412; 
1883,  .537.) 


Fatty  .\ci<ls  from  Tnrko.v-rcd  Oils. 
From  the  Original  Oils. 


Turkey-red  Oils. 


Acid 
Equiva- 
lent. 


Saponir. 

Equiva-  '   Acctj'l- 
Icnt.      Number. 
Number. ! 


Olive  Turkey-red  oil  . . 
Cotton  Turkty-red  oil. 
Castor  Turkey-red  oil . 


151-6  I  235-6  I  104-0 
178-7  j  231-4  !  62-7 
IWO  28,-5-4  113-t 


Acetyl- 
Numl)er. 


4-7 
16-B 
142-7 


Cxstor    Turkey-red    oil. 
soluble  part 139-2 

Castor    Turkey-red    oil. 

insoluble  part 153-5 

Castor  Turkey-red  oil  of 
Javal 152-0 

Castor    Turkey-red    oil, 
Apollo  Candle  Works, 

280-4 
27S-5 

soro 

291 -S 

lt7-2 
1-25-0 
1 19-0 

150-2 

Calculated  for  hydroxy- 
stearic  acid lW-0 

3-28-0          lfi4-0 

Calculated  for  ricinoleic 
acid 165-0 

Calculated  fordihydroxy- 
.stcaricacid 140-25 

330-0 
420-75 

165-0 
280-5 

— w.  s. 


Linseed  on.     F.  Moerk.     Amer.  Pharm.  J.  59,  COI. 

TnK  experiments  were  made  with  jnire  linseed  oil  extracted 
from  linseed  by  means  of  petroleum  spirit  or  carbon  bi- 
sulpliide.  Tile  pure  oil  was  found  to  dissolve  completely 
in  a  small  amount  of  carbon  bisulphide  and  in  5  parts  of 
absolute  alcohol.  The  author  questions  the  assertion  that 
solvents  of  different  boiling  points  influence  the  solubility 
of  the  oil,  his  experiments  showing  no  divergence  among 
the  various  extracts.  The  solubility  in  alcohol  is  decrea-sed 
by  the'purification  of  the  oil  with  sulphuric  acid.  The 
saponification  equivalent  of  linoleic  acid  was  found  to 
be  2C4-7,  which  confirms  Allen's  number.  Xorton  and 
Richardson  have  recently  shown  that  when  linoleic  acid 
is  dried  at  100°  in  a  current  of  hydrogen,  a  constant  loss 
in  weight  occurs.  The  author,  therefore,  subjected  the 
acid  to  distillation  and  obtained  75  per  cent,  of  a  volatile 
colourless  li<|uid  of  the  composition  C-oHjaCj.  having-  a 
sp.  pr.  of  0-910S.  The  saponification  c(iuivalent  of  its 
glyceride  was  equal  to  320-7,  which  is  higher  than  that 
of  linseed  oil  (287 — 300  according  to  Allen),  so  that  the 
saponiticatinn  equivalent  of  the  '2!>  per  cent,  of  nonvolatile 
acid  should  not  be  more  than  240,  which  corresponds  to  an 
acid  of  the  composition  CnHjjO...  The  author  is  pursuing 
this  investigation. — D.  B. 


XIII. 


-PAINTS,  PIGMENTS,  VARNISHES, 
AND  RESINS. 

PATENTS. 

Jntprovementa  in  the  Manufacture  of  Distemper  Colours, 
.r.  Nipper,  Axbridge.  Kng.  Pat.  C78,  .lanuary  16, 
1888.  4rf. 
To  a  mixture  of  whiting,  linseed  oil,  glucose,  salt,  saccha- 
rine matter,  and  water,  the  inventor  adds  fine  flour,  fresh 
eggs,  condensed   milk,  lime,  ami   whiting   in  certain    pro- 


portions ;  aniline  or  other  suitable  colours  are  added  to 
give  the  re(|nired  tint,  and  water  is  added  to  any  desireil 
consi.stcucy. — E.  (i.  C. 


Improvements   in  the  Manufacture   and  Treatment  of  Lead 
Pigments    and   Compounds,   and  in    Apparatus   therefor. 
,1.  B.  Uannay,  Dumbarton.  Kng.  Pat.  13,416,  October  21, 
1886.     Gd. 
This  inventor  claims  an  improved  combination  of  processes 
for  the  manul'aeture  of  lead  sulphate,  to  he  used  as  a  white 
pigment, or  for  making  other  lead  compounds  or  pigments; 
and  an   improved   furnace,  for  the  above  purposes,  com- 
prising a  lower  vertical  part  in  which  the  materials  are  first 
heated,   and   an    upper   lateral    revcrbenitory  chamber    in 
which  the  oxidation  is  further  effected. — K.  G.  C. 


An    Improved  Compound  or    \'ar'iish  for  the   Coating  of 

Metal,    iroorf,   and  other    Materials.      F.    Crane,    New 

Jersey,  U.S.A.     Eng.  Pat.  5791,  April  20,  1887.     (From 

.T.  Hale,  New  .Jersey,  U.S.A.)     6d. 

The  principal  base  of  the  varnish  is  pyroxyline  ;  and  gums, 

oils,  pigments,  aniline  ilyes,  or  the  like,  may  be  added.    The 

solvents  may  be  ethyl  ether,  acetone,  wood  spirit,  benzene, 

amyl  alcohol,  &c.,  according  to  circumstances. — E.  G.  C. 


A    Substitute  for   Printers*    Varnish  for    Fastenintj    and 

Gla:iny    Printing   Inks,   especially  fur   Posters,     Show 

Cards,  and  General  Use  in  Printiny.     H.  Cnnliffe  and 

M.    Condon,    Barrow-in-Furness.       Eng.    Pat.     15,685, 

December  1,1886.     6d. 

The  inventors   use  a   "  painters'   terebene "    composed   of 

linseed  oil,  turpentine,  and  acetate  of  lesid,  to  which  is  added 

boiled  linseed  oil  and  a  varnish  or  glazing  agent,  consisting 

of  pale  hard  copal,  boiled  linseed  oil,  and  spirit  of  turpentine. 

— E.  O.  C. 


A^ew   or  Improved  Rubber    Compositions.     A.   M.   Wood, 

Westminster.     Eng.  Pat.  967,  January  21, 1888.     id. 
V.vniois  mixtures  of  Para-rubber  with  whalebone,  asbestos, 
sulphur,  alum,  camphor,  borax,  tungstate  of  soda,  &c.  for 
the  ]iaeking  of  glands  and  other  purposes,  are  described. 
— E.  G.  C. 

Improvements  in  the  Method  of  Manufacturing  Non- 
blooming  Vulcanised  Soft  Rubber.  F.  Wilhoft,  New- 
York,  U.S.A.  Eng.  Pat.  394,  January  10,  1888.  id. 
The  sulphur  is  rendered  amorphous  either  by  subjecting 
the  sulphtniins  rubber  mass  to  a  heat  above  .330°  Fahr.  in 
vulcanising,  or  ]ireferably  by  using  a  sulphur  preparation 
or  sulphur  compound  in  w-hich  tlie  snl]ihvu-  is  already  in 
a  lastingly  amorphous  condition.  The  sulphur  may  be 
rendcre<l  lastinglj-  amorphous  by  fusing  it,  under  certain 
conditions,  with  any  fattv.  greasy,  resinons,  or  turpentine- 
like body.— E.  G.  C. 

Improvements  in  the  Vulcanisation  of  Waterproofed  Fabrict 
and    other   India-rubber    Goods    in    continuous    Lengths, 
and  in  Apparatus  employed  therefor.     H.  H.  Wadding- 
ton,    Manchester.       Eng.    Pat.    15,680,    November    16, 
1887.     8rf. 
A  TCLCANisiKG  chamber  is  employed  fitted  with  a  scries 
of  rollers,  anil  having  an  inlet   and  outlet  opening  so  that 
the  gooils  can  be  continually  passing  through. — E.  G.  C. 


Process  for  Treating   Vegetable  Milky  .luiees,  and  extract- 
ing therefrom   India-rubber,    Gutta-percha,  Mangabeira, 
and  such  like.     E.  J.  P.  Robet,  Nantes,  France.     Eng. 
Pat.  9751,  July  12,  1887.     4rf. 
The  milky  juices   from  which   the  india-rubber  and  other 
products  are  extracted  arc  first  mixed  with  a  small  quantity 
of  ammonia,  to   prevent    fermentation   or    alteration,  ami 
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sulphuric  acid  is  added  afterwards,  with  agitation  of  the 

mixture.  The  india-rubber,  puttii-porolia,  &u.,  are  by  these 
means  coajriilated  at  the  bottom  of  the  vessel,  and  the  acid 
can  be  drawn  off  and  treated  so  as  to  be  employed  for 
another  oper.ition. — E.  G.  C. 


XIV.-TANNING,  LEATHER,  GLUE,  AND 
SIZE. 

Compounds  of  Soluble  Albumen  with  Tannic  Acid. 
C.  Bottinger.  Aiinalen  244,  227-232. 
The  compound  obtained  by  combining:  sohitions  of  tannin 
and  glue,  forms  a  thick  white  jrrannhir  precipitate.  The 
dry  compound  is  brittle,  and  contains  from  10  "•'i  to  11*08 
per  cent.  X.  The  glue  obtained  from  leather  contains 
16"5  per  cent.  N.  The  tannin  present  in  the  compound 
amounts,  therefore,  to  about  34  per  cent.  Heated  in  a 
sealed  tube  with  water  to  130°  it  decomposes  and  melts. 
On  heating  for  several  hours  at  150'  a  homogeneous  dark- 
coloured  solution  is  obtained,  and  on  cooling  a  semi-fluid 
substance  separates.  Tannin  from  oak  bark  yields  a 
compound  containing  9'4  per  cent.  N.,  corresponding  to 
42*7  per  cent,  tannin.  Heated  to  150°  in  scaled  tubes,  it 
splits  up  into  three  compounds.  One  is  a  brown  powder, 
insoluble  in  water,  alcohol,  and  ether  ;  the  second  dissolves 
in  hot  water ;  and  the  third  in  cold  water  and  in  aqueous 
alcohol.  They  all  contain  tannin.  Compounds  of  glue 
with  taiuiin  have  to  a  certain  extent  the  character  of  salts. 
Their  action  is  similar  to  the  addition  compounds  of  phenyl- 
hydrazine.— J.  B.  C 


PATENTS. 


An  Improved  Method  or  Means  of  Preserving  and  Prevent- 
ing the  Putrefaction  of  Animal  and  Vegetable  Substances. 
C.  Collin  and  L.  Benoist,  Paris.  Eng.  Pat.  16,935, 
December  8,  1887.     6f/. 

The  patentees  find  that  a  solution  of  mercuric  iodide 
possesses  powerful  antiseptic  properties  ;  it  destroys  genus 
of  putrefactive  fermentation  and  is  not  precipitated  by 
acids  or  alkalis.  Iodide  of  mercury  is  dissolved  with  an 
equal  weight  of  potassic  iodide,  and  used  as  follows  :  — To 
such  vegetable  or  animal  substances  as  are  liquid  or 
rendered  so  by  heat,  from  0"5  grains  to  15 "5  grains  of 
mercuric  iodide  per  litre  of  material  are  added.  Solid  or 
porous  substances,  e.</.,  hides,  bones,  horns,  &c.  are  treated 
by  immersion  from  12  to  24  hours  in  water  containing  about 
15-5  grains  of  mercuric  iodide  per  litre.  Leather  or  dry 
hides  are  brushed  with  a  solution  containing  31  grains  per 
litre.  The  quantity  of  the  iodide  of  course  varies  with  the 
nature  of  the  body  treated,  but  in  all  eases  the  germs  of 
putrefaction  or  fermentation  are  destroyed. — C.  C.  H. 


Improvements  in  the  Manufacture  of  Artificial  Leather 
from  Leather  Waste  and  Scraps,  and  in  the  Utilisation 
of  the  same,  and  in  Machinery  employed  therefor. 
H.  House,  Ripon.     Eng.  Pat.  5741,  April  20, 1887.     6(/. 

ScREEXKD  leather  wastes  and  scraps  are  passed  through  a 
tUsintegrating  machine  of  a  special  character,  and  then 
mi.\ed  with  a  naphtha  solution  of  rubber.  Glycerin  is 
added  and  the  whole  kneaded  up,  without  pounding.  The 
dough  is  put  into  moulds,  rammed,  partially  dried,  rolled, 
and  again  partially  dried  and  rolled,  this  process  being 
repeated  every  two  or  three  hours  for  several  days.  VVTien 
of  the  requisite  thickness  the  cakes  are  dried  and  stored. 

For  the  manufacture  of  leather  cloth  no  glycerin  is  used. 
Seven  claims  are  made. — B. 


An  Improved  Method  for  Trtatiny  Hides  and  Skint  for 
Leather.  J.  S.  Hooper,  London. — From  J.  W.  Darrow, 
Vanersberg,  Kentucky,  U.S.A.  Eng.  Pat.  G914,  May  11, 
1887.     id. 

A  rnoCESS  for  purifying  or  preserving  hides  and  skins 
from  taint,  and  for  neutralising  lime  or  the  effects  of  lime 
or  deleterious  matter  remaining  in  hides  and  skins  after 
treatment  for  taking  off  the  flesh  or  hair.  Charcoal  and 
sulphur  are  burnt  for  about  12  hours  in  a  room  where  the 
hides  and  skins  are  hung,  whereby  these  are  softened  and 
whitened  ready  for  tanning,  improving  the  texture  of  the 
leather.— B. 


XV.-AGRICULTUEE.  MANURES,  Etc. 

Potato  Cultivation.    Heine,  O.  Cimbal,  and  others.     Bied. 
Centr.  17,  48—56. 

A  L.iUGE  number  of  different  varieties  of  potatoes  have 
been  submitted  to  experimental  cultivation. 

Heine  tried  130  sorts  on  alluvial  land  with  light  surface, 
but  hea»'y  subsoil,  and  manured  with  farmyard  manure. 
Chili  saltpetre,  and  double  superphosphate,  and  found  the 
following  varieties  the  best : — Geihe  Rose,  Richter's  Im- 
perator.  Magnum  Bouum,  Euphyllos,  Eos,  Friihe  Xassen- 
grunder,  Richter's  Schncerose,  and  also  has  a  good  opinion 
of  Rosalie  and  Amaranth,  whereas  Hermann,  with  high 
percentage  of  starch,  has  the  drawback  of  ripening  very 
late.  Many  new  sorts  which  at  first  had  shown  up  well, 
in  subsequent  seasons  had  degenerated,  showing  the  im- 
portance of  not  judging  of  the  growing  capabilities  of  a 
potato  from  the  yield  of  one  season's  growth  alone.  Of 
40  new  sorts  examined  for  the  first  time,  only  one,  Deutscher 
Reichskanzler,  promised  well,  although  such  familiar  varieties 
as  the  Beauty  of  Kent,  White  Elephant,  Telephone,  Late 
Beauty  of  Hebron,  &c.  were  included  in  the  trials.  0.  Cimbal 
has  cultivated  110  different  sorts  of  potatoes,  including  many 
new  varieties,  on  a  mild  loamy  soil  manured  with  farmyard 
manure.  He  finds  that  Charlotte,  Hermann,  Juno,  Odin, 
Aurelie,  Kornblume,  Richter's  Imperator,  figure  amongst 
the  twelve  best,  whilst  Deutscher  Reichskanzler  stands  14th 
on  his  list  (compare  this  Vol.,  p.  221). 

Richter's  Imperator,  Magnum  Bonum,  Richter's  Schnce- 
rose, Fruhe  Xassengrunder,  and  Gelbe  Rose  are  good  for 
dietetic  as  well  as  technical  purposes. — D.  A.  L. 


Experiments   on   Drainage    Water.      Berthelot.      Compt. 
rend.  1887,  640—646. 

These  experiments  were  instituted  to  compare  the  nitrogen 
supplied  to  the  soil  in  rain  and  from  the  air  with  that 
washed  out  by  drainage. 

Weighed  quantities  of  soil  were  exposed  in  pots  per- 
forated below,  the  surface  was  measured  and  records  were 
kept  of  the  quantity  and  composition  (as  regards  nitrogen) 
of  the  raiii,  drainage,  and  soil  during  the  period  of  exposure. 
In  five  experiments,  two  with  simple  air-dried  soil  (one  with 
and  one  without  vegetation),  and  three  with  soil  from  which 
the  nitrates  had  been  washed  out  (one  without  and  two  mth 
vegetation).  The  quantity  of  drainage  was  always  much 
less  than  the  quantity  of  rain,  but  the  total  nitrogen 
removed  by  drainage  in  all  cases  far  exceeded  the  total 
nitrogen  supplied  by  rain,  although  the  excess  wsis  much 
diminished  where  the  prerious  washing  of  the  soil  had 
been  resorted  to,  and  to  a  less  extent  by  the  presence  of 
vegetation  (^amaranthus  plants).  The  amount  of  nitrogen 
retained  by  the  soil  varied  considerably  in  each  experiment. 
The  nitrogen  of  the  drainage  waters  was  almost  exclusively 
as  nitrate ;  this  agrees  with  observations  by  previous  in- 
Testigators.  In  one  experiment  55  kilos,  of  earth,  contain- 
ing 45  kilos,  of  dr}-  matter,  was  placed  in  a  glazed  porcelain 
pot,  exposing  a  surface  of  1,550  square  centimetres,  and 
the  gain  and  loss  of  nitrogen  were  estimated  after  each 
fall  of  rain,  with  the   resnlts  tabniati'd   bi-low  :  tin-   figures 
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being  cnlciilttted  to  one  8(|iinri>  metro.    The  Analyses  ^rere 
made  within  4H  hours  of  the  fiillin"  of  the  min  : — 


Sate. 


Kaix. 


Dbaisage. 


Quan- 
tity. 


Litres. 


Nitrogen  (grains). 


QiKin-    Nitrogen 
tity.     (gramsj. 


As  Am-    As  Nitric  t:,-,.    As  Nitric 
monU.        Acid.      "«■*«•      Acid. 


June  Snl 

„    Slitll 

JulyeJnd  ... 

„    31st 


Jl"87 
21-96 
49-58 
33-29 


August  19tli  I    47-90 

September  ISth  ..   i    27-43 
October  7tli 20-54 


0-0340 

0-0050 
0-0-298 
0-0133 
0-03-2G 
0-0098 
0-0186 


0-0070 
0-0070 
0-0098 
0-0089 
0-0070 
00063 
0-0088 


9-30  ' 

s-ci  I 
12-91  : 

12-91 

2<!-77 

G-4S 

11-10 


0-229 
0-303 
0-840 
■0-9-0 
2-018 
0-418 
0-4«2 


Totals  ».'!2-6S  )    0-1431    '    O'OltS*        6311 


•■240 


Allowing  that  the  quantity  of  organic  nitrogen  in  the 
rain  is  the  same  as  the  nitric  nitrogen,  one  litre  of  rain 
woulil  contain  O'UOll  grm.  total  nitrogen,  whilst  the 
drainage  water  contained  0'063  grm.  nitrogen  according 
to  the  above  experiment,  and  O'OaS  grui.  in  a  duplicate. 
The  ratio  of  ammoniacol  to  nitric  nitrogen  in  rain  is  about 
3:1,  although  it  varies  to  some  extent  when  individual 
rainfalls  are  taken  into  consideration. —  D.  A.  L. 


ExperimenLi    with    Farmyard    Manure,   tec.     E.    Heiden. 
Bied.  Ceutr.  17,  1.54— IGs". 

The  author's  experiments  show  that  by  strewing  the  stalls 
in  which  cattle  are  kept  three  times  a  day  with  suj)er- 
phosphate  of  lime,  using  2  lbs.  for  every  1,000  lbs.  live 
weight  in  feeding,  a  very  great  economy  is  effected  in  the 
manure,  since  it  is  not  only  obtained  in  larger  quantities, 
but  is  also  superior  in  quality,  and  when  stored  suffers  less 
loss  of  both  dry  miitter  and  nitrogen  than  untreated  dung 
and  litter.  This  result  is  true  if  the  stalls  are  cleaned  out 
every  two  or  three  days,  or  if  the  dung  and  litter  are  left 
under  the  cattle  for  six  ■weeks.  When  liquid  manure  is 
acidified  with  sulphuric  acid  containing  phosphoric  acid, 
the  usual  loss  of  nitrogen  is  greatly  diminished,  and  experi- 
ments indicate  that  at  a  cost  of  4s.,  24s.  worth  of  nitrogen 
may  be  saved  in  the  year  by  such  treatment.  Some  plots 
of  heavy  land  had  been  used  for  experiments  with  special 
manures,  and  had  become  unequ.illy  impoverished,  but  by  a 
dressing  of  farmyard  maiuire  one  year  and  ammonia  salts 
and  superphosphate  the  next  season,  the  land  was  brought 
to  a  uniformly  fertile  condition.  Experiments  with  oats 
receiving  phosphoric  acid  as  superphosphate,  or  as  Thomas- 
slag,  or  as  preci]iitated  phosphate,  but  otherwise  treated  in 
a  similar  manner,  appear  to  show  that  the  slag  occupies  an 
intermediate  position  ;  the  results,  however,  are  not  regular. 
— D.  A.  L.. 

Comparative    Manwial    Value   of    Nitrogen   in   form    of 
Ammonia   Sails  and   Chili   Sail/ielre.     (.;.   Klein.     Bied 
Centr.  17,  166— 1G8. 

Exi'EBiJiENT.s  were  made  in  four  localities.  In  three  of 
them  the  soil  was  limy  and  rich  in  humus,  whilst  the  fourth 
was  rich  in  lime  and  poor  in  hnnius.  These  were  all  dre.ssed 
with  phosphoric  acid  and  kainitc,  and  plots  were  arranged 
without  nitrogenous  manure  and  with  nitrate  or  ammonia, 
or  both.  With  the  first  three  soils  the  action  of  the 
manures  was  about  the  same,  but  with  the  fourth  soil  the 
nitrate  was  much  more  effective  than  thi-  ammonia  salts ;  this 
failure  of  the  ammonium  salts  is  chiefly  owing  to  the  lime 
in  the  soil,  late  sowing,  and  unfavounible  weather. 

— D.  A.  L. 


Mamirial  Value  of  the  Free  Lime  in  Basic  Slai/.    E.  Jensch . 
Bied.  Centr.  17,  12— !  6. 

Exi'KUlMKNTS  were  made  with  oats  on  a  sandy  loam,  all 
conditions  favourable  to  vcgi'tation  being  alike  throughout, 
except  that  in  some  cases  the  plants  received  neither 
phosphoric  acid  nor  lime,  whilst  in  other  cases  lime  alone, 
or  basic  slag,  or  basic  slag  from  which  the  lime  had  been 
removed  by  means  of  sugar  solutions,  were  ajqjlicd.  The 
author  conehules  from  the  results  that  the  inaiuirial  value 
of  the  slag  depends  on  the  jdiosphoric  acid,  and  not  at  all 
on  the  lime. — I).  A.  I-. 


Ah.iorption  of  Atmospheric  Nitrogen  by  Vegetable  Soil  in 
the  presence  of  Vegetation.  Bcrthelot.  Conqit.  rend. 
1887,  62.')— e.'iO. 

These  are  jjarallel  experiments  with  those  on  the  same 
subject,  but  with  soils  in  abseuce  of  vegetation  (lierthelot. 
this  Journal,  1887,  ,').")2).  The  plant  employed  in  the 
present  instance  was  nmaranthus  pyramidalis,  and  these 
were  plucked  and  analysed  from  time  to  time  throughout 
the  exi>erinients  ;  and  varicnis  other  data  were  carefully 
noted.  Tile  results,  both  with  the  ordinary  soil  an<l  with 
soil  washed  free  from  nitrates,  are  summarised  in  the 
following  table  ;  the  figures  are  grams. 


At  Commeneemcnt  of  Experiments.  Soil"'* 

I 


Washed 
Soil. 


6i'090             5(*000 

.,         supplied  in  rain 

0'068             l)'051 

,.              .,        as  ammonia  from  air  . . 

0-048              0-048 
0-3;.0               0-a49 

Differences 

-  4*637      '    -  7*682 

t 

At  Close  of  Experiments. 

Ordinary 
Soil. 

Washed 
Soil. 

66-540 
0-403 
2-2.35 

„        removed  in  the  drainage  water . 
„       by  the  plants 

0-23 

1-87 

Totals 

69-178 

02'63 

+  4-637 

+  7-58 

The  author  regards  it  as  quite  conclusive  that  soil  does 
absorb  considtrable  ipnmtities  of  nitrogen  from  the  atmo- 
sphere ;  and  it  matters  not  whether  the  soil  is  sandy  or 
chiyey  or  vegetable,  or  if  it  bears  vegetation  or  does  not ; 
it  is  true  that  the  amount  of  nitrogen  retained  by  the  .soil 
is  less  when  ])Iants  are  growing  on  it  than  when  there  are 
no  plants,  the  numbers  being  4-64  and  7-58  against  127 
and  23-  lo.  This  the  author  attributes  to  the  plant  having 
utilised,  and  probably  dissipated,  some  of  the  nitrogen. 

— D.  A.  L. 


The  Action  of  Artificial  .Manures  on  White  Mustard 
(Sinapi.i  alba).  P.  Pndrin  and  Strecker.  Jour.  f. 
Landw.  35,  249. 

The  experiments  were  carried  out  in  zinc  vessels,  which 
were  filled  to  an  equal  extent  with  earth,  jiartly  with  and 
partly  without  manures.  As  manures,  calcium  phosphate, 
sodium  nitrate,  potassium  nitrate,  ammonium  sulphate,  and 
kainite  were  employed ;  each  manure  was  first  tried  by 
itself,  and  afterwards  a  mixture  of  the  nitrogenous  mamires 
with  calcium  phosphate.  The  results  showed  a  larger 
production   with  than    without    manure.     The  nitrogenous 
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Mibstaiices  iniToased  the  yield  40 — 50  per  cent.,  and  the 
viild  «us  still  funhir  increased  by  the  joint  use  of 
nitrogenous  manures  and  calcium  phosphate.  Ammonium 
sulphate  pive  a  greater  produce  than  sodium  nitrate,  the 
efficacy  of  which  was,  however,  increased  by  the  addition 
of  calcium  phosphati-.  The  latter  employed  alone  did  not 
give  such  good  results,  especially  when  the  mustanl  was 
sown  in  late  summer.  Kainite  did  not  give  favourable 
results  us  a  manure. — G.  H.  M. 


Ammonium  Phosphate  as  «  Manure  fur  Utel.  D.  landw. 
PresselS,  45. 
In  an  experiment  on  the  rchitive  values  of  ammonium 
phosphate  and  of  ammonium  superphosphate  as  manures 
for  beet,  it  was  found  that  the  former  yielded  15j  cwt.  of 
beet  less,  but  0-4  cwt.  of  sugar  moi^,  per  acre,  than  the 
latter.— C.  A.  K. 


Farmyard    Manure   and    Calcium    Sulphite.      E.   Jeusch. 
Chem.  Zeit.  12,  354 — .355. 

The  author  points  out  that  the  usual  mode  of  storing  farm- 
yard manure  is  liable  to  very  great  and  serious  losses  of 
nitrogen.  These  losses  can  be  reduced  by  scattering  iu  the 
manure  g}"psum,  Buper])hosphate  of  lime  and  kainite ;  but 
inasmuch  as  such  additions  are,  from  a  manurial  point  of 
view,  superfluous  in  many  districts,  the  suggestion  has  not 
met  with  extensive  application.  Calcium  sulphite  is  now 
suggested  to  retain  the  nitrogen,  and  it  has  the  additional 
advantage  of  acting  at  the  same  time  as  a  disinfectant.  It 
is  produced  as  a  waste  product  from  the  gases  evolved 
in  roasting  zinc  blende ;  it  is  hence  very  cheap,  and  can  be 
prepared  with  an  ammonia-absorbing  efficiency  of  85  per 
cent.,  as  compared  with  68  per  cent,  in  the  best  commercial 
gypsum.  Its  action  on  vegetation  has  not  as  yet  been 
studied. — D.  A.  L. 


liecomposiny  Bone  Earth  with  Sulphuric  Acid.     1".  Stolba. 
Chemieke  Listy.  12,  150. 

Bv  the  ordinary  method  for  obtaining  phosphoric  acid  or 
phosphates,  incinerated  boues  are  treated  with  dilute  sul- 
phuric acid  in  such  a  way  that  a  heating  for  12  hours  or 
more  is  required.  A  quicker  decompositiou  is  aceomplishe<l 
by  the  following  method.  One  part  of  the  finely  powdered 
bone  earth  is  mixed  with  one  part  of  water,  and  then 
gradually  with  one  part  of  eonceuti-ate<l  sulphuric  acid,  by 
which  the  mass  becomes  very  hot.  After  about  20  minutes, 
five  parts  water  are  added,  aud  the  whole  is  brought  to 
boiling  in  about  40  minutes.  The  bone  earth  is  completely 
decompo.sed.  Five  parts  cold  water  are  then  added  to  the 
hot  liquid,  which  is  then  filtered,  preferably  with  pressure  : 
the  water  used  to  wash  the  residue  can  be  employed  in  the 
first  part  of  the  process  in  a  subsequent  charge.  The 
solution  of  impure  phosphoric  acid  and  monoealeium 
phosphate  is  then  worked  up  fn  the  ordinary  way. 

— G.  H.  B. 


PATENTS. 


A  New  or  Improved  Material  to  be  used  as  a  Disinfectant, 
Manure,  Preservative  against  Decay,  and  for  other  Pur^ 
poses,  such  as  Litter  for  .Stables  and  Farmyards,  Packing 
for  Fragile  Objects,  and  as  a  Filtering  and  Decolorising 
Material.  E.  E<lwards,  London. — From  J.  Jeger,  Var- 
sovie,  Poland.     Eng.  Pat.  5532,  April  15,  1887.     6d. 

The  new  material  is  a  vegetable  powder  prepared  from 
mosses  belonging  to  the  family  of  Bryinea;,  and  especially 
the  species  Hypnum  and  Bryina.  These  mosses  occur  in 
some  localities  in  layers  on  the  banks  of  rivers  from  13  to 
20  feet  thick  ;  the  layers  are  removed,  dried  by  exposure  to 
the  air,  and  reduced  to  a  fine  powder  by  suitable  appliances. 
Used  for  the  purposes  set  forth  in  the  title,  the  powder  is 
highly  efficacious. — C.  C.  II. 


Process  and  Apparatus  for  the  Separation  and  Disinfection 
of'  Facal  and  other  Matters.  G.  Gehring,  Laudshut, 
Bavaria.     Eng.  Pat.  3352,  March  4,  1887.     8<f. 

Tins  specification  describes  a  form  of  closet  resembling  the 
well  known  "  Moule's  cjirth  closet."  Beneath  the  pan  of 
the  closet  is  placed  a  receiver  for  the  solid  and  liquid  fcecal 
matter ;  the  hitter  percolates  through  a  filtering  bed  of 
peat  resting  on  a  perforated  plate,  and  the  former  is 
retaine<l  on  the  bed  of  peat.  A  device  is  provided  so  that 
each  time  excreta  is  admitted  into  the  receiver  a  small 
quantity  of  dried  peat  is  let  down  so  that  it  covers  and 
deodorises  the  excreta.  The  base  of  the  receiver  is  re- 
moveable,  and  the  contents,  forming  a  "  compost,"  can  be 
readily  removed. — C.  C.  H. 


XVI.-SUGAE,  STAECH,  GUM,  Etc. 

The  Formation  of  Orthosulphamine    Carboxylic  Acids.     Bv 
C.  Fahlberg  aud  K.  List.     Ber.  21, 242—248. 

The  nature  of  the  product  obtained  by  oxidising  an  aromatic 
sulphonic-amide  depends  more  on  the  character  of  the 
oxidising  agent  than  on  the  relative  position  of  the  side 
chains. 

W  hen  ort/tntoluetiesulphonic-amide  is  oxidise<l  at  100°  with 
excess  of  an  alkaline  solution  of  potassium  mauganate, 
oxidation  is  complete  in  a  few  hours,  and  an  almost  theo- 
retical yield  of  orthosulphaminebenzoic  acid  is  obtained. 
Strongly  alkaline  potassium  permanganate  gives  a  similar 
result. 

In  a  neutral  solution  potassium  permanganate  first 
oxidises  orthotoluenesulphonic-amide  to  ibe sulphonic-imide, 
which  is  gradually  converted  into  orthosulphaminebenzoic 
acid  as  the  solution  becomes  alkaline,  owing  to  the  decom- 
position of  the  permanganate.  If,  however,  the  solution 
be  kept  neutral,  the  formation  of   orthosulphaminebenzoic 

;   acid  can  be  considerably  checked. 

In  an  acid  solution  of  potassium  permanganate,  ortho- 

i  toluenesulphonie-amide  is  converted  into  orlhosulphubenzoic 
acid,  aud  the  whole  of  the  nitrogen  is  oxidised  to  nitric 

I  acid. 

I       It   seeme<l  probable  that  the  first  product   in  all  three 

I  cases  is  benzoylsulphonic-imide ;  and  it  was  found  that 
when  this  compound  is  treated  with  h>di-ochloric  acid  it  is 
converted  into  orthosulphobenzoic  acid,  and  when  boiled  for 
five  hours  with  a  3  per  cent,  solution  of  potash,  it  is  com- 
pletely transformed  into  orthosulphaminebenzoic  acid.  Am- 
monia, carbonates  of  the  alkalis,  aud  oxides  of  the  alkaline 
e;»rths  do  not  convert  the  sulphonic-imide  into  sulphamine- 
benzoic  acid,  hut  on  melting  it  with  potash,  sulphobenzoic 
acid  is  formctl. 

O-p-disulphaminebenzoic  acid — 

CsII^COOHCSO.XH..);  [COOH  :  SOjNHj  :  SO5NU- 

=  1:2:4] 

was  prepared,  (1),  by  oxidising  o-p-toluenesulphonic-amide 
with  an  alkaline  solution  of  a  mangauate ;  (2),  by  evapo- 
rating the  sulphouic-imide  of  sulphaminebenzoic  acid  with 
[lotash.  It  is  extremely  soluble  in  water  and  in  alcohol, 
crystallising  from  the  former  in  microscopic  needles.  It 
dissolves  sparingly  iu  ether,  and  has  a  sourish  taste.  When 
heated  it  melts  at  182' — 183',  solidifies  again,  and  turns 
brown  when  the  heating  is  continued,  until  at  250' — 260'  it 
is  completely  decomposed.  The  salts  all  crystallise  very 
readily.  Those  of  the  alkalis  and  alkaline  earths  are  soluble, 
those  of  the  heavy  metals  insoluble. 

The  most  simple  general  method  for  the  preparation  of 
an  orthosulphamine  carboxyhc  acid  is  to  evaporate  a  sul- 
phonic-imide with  caustic  potash,  dissolve  the  residue  iu 
water,  and  acidify  with  a  mineral  acid.  ^This  Journal, 
1887,  587,  808,  56'o.)— F.  S.  K. 
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Extraction  of  Sugar  from  Sorijhim.  Bicd.  Centr.  17,  68. 
KoiiLitxi'.sKK  reports  fiivoiiniblv  ou  this  Miljott,  but  Wiley 
(itulfs  thiit  no  siilisfiK-tory  rosiilts  have  been  obtained  at 
Fori  Soott,  Kansas,  with  irystalliiie  sufpir  ;  the  faihiie being 
attribiiletl  to  want  of  niauhinery,  to  the  settiiiR  in  of  frost, 
and  to  Kavinj:  the  ent  sori;huni  too  lon^;  before  diflusiug. 
(Tliis  Joniual,  1S88,  222.>— D.  A.  L. 


I'rciMTulion    of    Jiajfiuosc.       Hurkhard.       Neue    Ztsehr. 

Zuekerind.  20,  1«- 
In  treating  pure  bye-products  from  the  desaooliarifieation  of 
niohisses  with  methyl  aleohol,  and  evaporating  the  extraet, 
svriips  are  obtainedwhieh  dissolve  in  ethyl  alcohol  of  80  per 
cent.,  and  refuse  to  crystallise,  or  crystallise  with  difficulty. 
They  are  purified  by  diluting  with  water  and  evaporating 
to  expel  the  alcohol,  and  then  treating  with  strontium 
hydroxide.  The  i-.iffinose  is  thus  separated  as  insoluble 
sacchanite,  which  is  collected,  washed  with  a  hot  saturated 
solution  of  strontium  hydroxide,  and  decomposed  with  car- 
bonic anhydride.  The  filtrate  is  evaporated  to  a  thick 
svrup,  dissolved  in  alcohol  of  80  per  cent.,  and  allowed  to 
e'rvstallise.  Haffiuose  thus  obtained  is  a  perfectly  white 
substance.  To  isolate  pure  raffinose  from  syrups  extracted 
from  the  bye-products  of  the  desaccharificationof  molasses, 
it  is  proposed  to  saturate  the  solution  with  monostrontium 
s:iccharate,  absorb  the  precipitate  in  sawdust  previously 
exhausted  with  alcohol,  dry  the  mixture  iu  vacuo,  and 
extraet  it  with  methyl  alcohol.  The  extract  is  then  purified 
with  strontium  hydroxide,  as  described  in  the  above. 

— D.  B. 

A  Sulistitutc fur  Gum  Arabic.  Tiojanowskv.  I'harm. 
Ztsehr.  Russia  27,  33. 
LixsKKD  is  the  substitute  recommeuded.  The  seeds  are 
first  boiled  with  water  for  an  hour,  the  resulting  thick  mass 
filtered  and  then  treated  with  twice  its  volume  of  90  per 
cent,  spirits  of  wine.  A  flocculent  white  precipitate 
separates,  from  which  the  dilute  spirit  can  be  readily- 
decanted.  A  yield  of  lU  per  cent,  of  dried  "  Gummi  Lini  " 
on  the  weight  of  seeds  taken  is  obtained.  The  gum  forms 
a  i-lear,  grey-brown  fragile  mass,  which  dissolves  in  water 
Avithout  taste  or  smell,  similarly  to  gum  arabic.  2  grms. 
!ire  sufficient  to  form  an  emulsion  with  30  grms.  of  oil, 
which  resembles  the  emulsion  formed  with  gum  arabic  both 
in  taste  and  in  appearance. — C.  A.  K. 


Investigations  on  the  Develfipmmt  of  Beet.     Briem.  Ztsehr. 
f.  Zuekerind.  38,  35. 

.V  i<EUii:s  of  observations  on  the  development  of  the  beet, 
and  on  the  origin  and  accumulation  of  the  sugar,  are  given. 
It  is  stated  that  during  the  mouths  July  to  October  the 
moisture  in  the  beet  decreases  iu  (luautity  whilst  the  dry 
substance  iucreascs,  and  that  during  the  same  period  the 
cpittutity  of  sugar  increases  steadily  with  the  weight  of  the 
root,  especially  in  August,  but  also  to  a  considerable  extent 
in  October,  although  this  is  contrary  to  the  general  belief. 
— C.  A.  K. 

Importance  of  a  Definite  Quantitii  of  Alkali  or  Lime  in 
Jiaw  Sugar.     Strobmer.    BJed.  Centr.  17,  68. 

It  is  well  known  that  in  the  absence  of  alkalis  or  lime,  or 
in  acid  solutions,  raw  sugar  undergoes  gradtuil  inversion. 
Moreover,  in  the  presence  of  a  very  small  i|uautity  of  alkali, 
inversion  proceeds  slowly  until  all  alkalinity  is  neutralised, 
after  which  the  inversion  continiU'S  at  an  increased  rate. 
With  sufficient  alkali  or  lime  (and  the  author  considers 
alkalinity  equal  to  O-OH  per  cent,  of  lime  sufficient)  no 
ioversion  of  the  sugar  takes  place,  and  raw  sugar  can  be 
kept  without  fear  of  snch  change  for  months. — D.  A.  L. 


filtered  and  the  clear  solution  heated.  The  gelatinous 
saeeharate  which  separates  is  mixed  with  more  lime  filtered 
olT  and  treated  in  the  usual  maimer,  whilst  the  i  jier  cent, 
of  sugar  remaining  in  the  filtrate  is  also  extracted  as  cal- 
cium saeeharate  by  a  complicated  process.  The  filtration 
before  heating  is  an  important  factor  in  tint  operation,  as 
otherwise  the  excess  of  lime  acts  destructively  ou  the  sugar 
(compare  this  Journal  1887,  668).— D.  .\.  L. 


liemoial  of  Sugar  from  Molasses  In/  Mrans  of  Lime. 

Lefraue.     C'hem.  Ceulr.  1887,  4ao — 42  U 

Thk  molasses  is  diluted  to  a  strength  of  5 — 10  per  cent,  of 

sugar,  mined   with   milk  of   lime    and   lime    powder,   then 


T/ie  I'ormolion  uf  LevuUnic  Acid.     C  Wehmer  anil 
]{.  Tollens.     Annalen  273,  314—337. 

The  following  carbohydrates  yield  levulinie  acid  when 
heated  with  dilute  mineral  acids  :  cane-sugar,  dextrose, 
levulose,  inulin,  starch,  gum-arabic,  filter  paper,  tan  bark, 
carragheen  moss,  leviilin,  milk  sugar,  galactose,  raffinose, 
and  irisine.  On  thi;  other  hand,  substances  resembling 
carbohydrates,  such  us  saccharin  aiul  inosite,  do  not  give 
levulinie  :u'id.  This  has  led  to  the  supi)Osition  that  the 
formation  of  levulinie  acid  is  a  characteristic  property  of 
carbohydrates.  To  substantiate  this  view  the  authors  have 
investigated  the  action  of  dilute  IICl  upon  a  large  variety 
of  substances  of  similar  nature  or  occurrence  to  the  carbo- 
hydrates. The  substance  is  heated  for  20  hours  on  the 
water  bath  with  dilute  HCl  of  sp.  gr.  1  •  10.  The  product  i.s 
filtered  and  the  filtrate  extracted  with  ether.  The  residue 
left  after  distilling  off  the  ether  is  digested  with  ZnO  and 
the  ziuc  salt  obtained.  As  it  is  an  easy  matter  to  over- 
look small  quautities  of  levulinie  acid  when  present,  the 
authors  are  only  able  to  state  their  results  mthin  certain 
limits. 

In  addition  to  the  substances  mentioned  above,  the. 
following  have  been  found  to  yield  levulinie  acid,  viz. :  all 
carbohydrates,  and  the  glucosides,  salicin,  amygdalin  ;  but 
inosit,  i.sosaccharin,  pbloroglucinol,  santonin,  tauuiu,  clastin, 
casein,  fibrin,  blood  mine,  piperiuic  acid,  &c.  give  uo  such 
acid.— J.  B.  C. 


Amount  (f  Salts  in  Molasses.    Leplay.     Kull.  Ass.  Chim. 

6,  405. 
Bv  recent  experiments  with  numerous  beet-  and  cane-sugar 
molasses,  the  former  were  found  to  contain  12 — 18  per 
cent.,  the  latter  2 — 4  per  cent,  of  organic  acids  combined 
with  potassium,  and  8 — 9  per  cent,  aud  0-5 — 1  per  cent, 
respectively  of  organic  acids  combiued  with  ealeiuiu.  The 
sugar-cane  oidy  contains  18  parts  of  organic  acids  agaiust 
100  parts  iu  the  beet,  therefore  the  amount  of  salts  in  the 
colonial  molasses  must  be  much  smaller  than  in  the  beet- 
molasses,  and  if  this  does  not  agree  with  the  calcium  salts, 
which  are  first  formed  during  manufacture,  it  therefore 
follows  that  the  latter  is  still  very  defective  and  iu  need  of 
improvement. — G.  H.  M. 


PATENTS. 

An  Improved  Manufacture  of  a  Non-Fermentable  Ccmcnti- 
tious  Body,  Soluble  in  Water,  from  Starch.  A.  Schu- 
mann. Duttlenheim,  Strasbnrg,  Germany.  Eng.  Pat. 
5459,  April  14,  1887.  Gd. 
Stakcii  is  stirred  up  with  water  to  a  milk  of  thick  con- 
sistency, one  per  cent,  of  fixed  acid  is  added,  and  the 
whole  allowed  to  stand  24  hours.  The  precipitated  starch 
after  being  washed  free  from  acid  is  heated  with  fresh  water 
in  a  digester  or  otherwise  to  16U"  to  170°  C,  until  all  the 
starch  is  <'onverted  and  gives  uo  further  reaction  with 
iodine.  The  soluble  product  thus  obtained  is  then  added 
to  a  solution  of  albumen  of  from  20'^  to  25°  Bauiue,  aud  is 
raised  to  boiling  point,  filtered  and  refined  by  means  of 
animal  charcoal  or  other  reagents.  The  resulting  body  is 
then  evaporated  to  any  desired  consistency,  or  to  dryness, 
first  adding  with  ailvautape  some  vegetjible  mucilage. 

The  commercial  product  thus  obtained  produces  a  clear 
solution  with  hot  or  cold  water,  is  devoid  of  taste  or  smell, 
and  is  similar  iu  »i)pearance  and  action  to  gum  arable. 

—A.  J.  K. 
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.Im   Improved  Method   of  Enriching   Seed.  Plants   with 

Aliimiiliu!/  Subsldiici  X.     !•'.  Kiiaiur,  Ciroebers,  Gi-rmaiiy. 

Eng.  I'at.  G843,  Slav  10,  1H87.  4(/. 
The  emioliiii!>  of  bui-t-root  or  othir  plants  can,  it  is  claimed 
by  this  method,  be  effeeted  qnieklv  anil  nieehaiiieally  by 
eiiriehing  the  seed  plant  with  sn^rar  or  sueh  other  alimentary 
substance  as  it  is  desired  to  ))rodnee.  A  hollow  is  made  in 
the  root  of  the  beet,  and  snjtar  is  introduced  either  mixed 
with  50  per  cent,  of  sand,  or  in  a  state  of  solution.  In 
either  case  the  hollow  is  closed  with  clay,  and  the  sugar  is 
gradually  abs(ube<l  by  the  root.  It  is  elaijned  that  roots 
grown  from  tin-  seed  of  such  a  plant  are  of  a  higher  class 
as  regards  per-ceutage  of  sugar,  and  tlial  it  makes  no 
difference  whether  the  sugar  contained  in  the  seed  plant 
was  grown  there  or  introduced  artificially. — A.  J.  K. 


Process    mid    Ajiparatus    for    AciJ    SiicrharlJicalioH    of 
Starch/   Materials.     V.  C.  A.   JI.    Bondonneau,  Paris, 
and  A.  J.  M.  G.  Foret,  Chalon-surSaone,  France.     Eng. 
I'at.  'J86,  January  21, 1887.     8d. 
In  the  .saceharificatiou  of  starchy  matter  by  acids,  there  is 
jiroduced  'a  large  quantity  of  broken   uj)  membranous  sub- 
stances which  after  tiltratiou  are  useless  as  food  for  cattle, 
and  can  only  be  Jised  for  manure.     The  present    invention 
consists  of  a  process  and   apparatus  for   converting  all  the 
starchy  ingredients,  aud  at  the  same  time  producing  a  pulp 
ciiual  to  that  which  is  obtained  by  the  malt  process. 

Thi'  grain  is  subjected  to  the  action  of  an  acid  at  a 
temperature  of  from  95'' — 100"  C,  aiul  the  process  is  so 
arranged  that  the  conversion  is  effected  without  injuring 
the  structure  of  the  enclosing  membranes  of  the  vegetable 
cells.  As  soon  as  the  conversion  is  completed  the  saccharine 
matter  is  extracted  from  the  mass  by  a  process  of  diffusion. 
Special  a]iparatus  for  effecting  this  diffusion  with  the  least 
possible  injury  to  the  grain  is  described  in  the  specification. 
it  is  claimed  that  by  this  process  the  residue  obtained  is 
.suitiible  for  food  for  cattle,  and  that  a  syrup  is  obtained 
containing  the  whole  of  the  products  of  saccharification, 
■which  can  be  used  in  distilleries  and  for  the  manufacture  of 
glucose. — A.  J.  K. 

Improvements     in     Ihr     Treatment     if     Saccharine     and 

Sacchariferou.i  Matters  for  the  purpose  of  Decolouring, 

Vnrifiiing,   or  Kefining   them.      A.    Urin,   London,  and 

h.  Q.'Brin,  Paris,  France.     Eng.  Pat.  2298,  February  14, 

1887.     4</. 

The  saccharine  or  other  matter  to  be  treated  is  introduced 

into  an  air-tight  agitator.     It  is  there  treated   in   the  form 

of  H   solution  with    chloride   of|  lime  aud  alumina,  or  some 

compound   thereof,  at   a  temperature  of  about  G0°  C'.     A 

little  carbonate  of  soda  is  also  introduced  to  prevent  injury 

from    the    tendency   to    acidity.     When    the    reaction    is 

complete  the  li(|uor  is  filtered  through  carbonate  of  lime. 

—A.  J.  K. 


Improvements  in  the  Treatment  of  Saccharine  and 
Sacchariferous  Matters  for  the  purpose  of  Decolouring, 
Purifying,  or  Pcfining  them.  A.  Brin,  London,  and 
L.  Q.Brin,  Paris.'prance.  F.ng.  Pat.  2297,  February  14, 
1887.     6(/. 

S.\.MU  as  the  above,  but  instead  of  chloride  of  lime  a  mixture 
of  chlorine  and  oxygen  gases  is  introduced  into  the  agitator, 
or  the  giises  may  be  first  subjected  to  the  action  of  an 
electric  current.  By  this  means  the  oxygen  is  reduced  in 
volume,  and  is  known  as  ozone,  the  chlorine  also  undergoes 
a  reduction  in  volume,  and  is  called  "  chlore  naissaut,"  and 
the  mixture  ot  the  two  the  authors  designate  "  auto- 
chlorozone. — A.  J.  K. 


An  Improved  Process  of  producing  liefned  Sugar  from 
Hair  Sugar.  N.  Tscherikowski,  ■'imiela,  Russia.  Eng. 
Pat.  12,8'34,. September  21,  1887.     Grf. 

I'o  produce  refined  sugar  direct  from  welleleaned  raw 
white  sugar,  the  raw  sugar  is  couverted  as  quickly  as 
possible  into  a  hot  li<iuid  mass  or  pulp  by  means  of  steam. 


it  is  then  caused  to  run  into  moulds  where  it  is  rapidly 

cooled  and  the  sug-ar  crystallises  out,  the  syrup  is  then 
removed  from  the  crystals  by  centrifug-al  machines  or  by 
suction,  and  the  refined  sugar  is  then  drie<l. 

To  produce  refined  sugar  from  ordinary  yellow  raw  sugar, 
the  raw  sugar  as  befiue  is  quickly  reduced  to  a  pulp  by 
means  of  steam  in  an  agitator,  aud  then  run  into  nioidds 
aud  crystallised.  The  yellow  syrup  in  this  ease  i-  removed 
from  the  crystals  by  nu-ans  of  "  cleare,"  arid  then  the 
refining  process  finished  off  as  in  the  case  of  the  raw  whiti- 
sugar. — A.  J.  K. 


Improvements  in    the    Purification  of  E.vlracts  or  Juices 
from   Fruits,  Pools,  Malt,  and  other  Vegetable  Matters, 
and  of  Juices  from  Maltose.     W.  P.  Thompson,  London. 
— FromF.  Kleemann,  Schoeuingen,  Germany.    Eng.  Pal. 
13,196,  September  29,  1887.     4c/. 
For  the  purification  of  above  substances  a  soft  porous  coal 
of  the  Tertiary  formation,  known   as  brown  coal  or  lignite, 
is   used,  either   in   the  form   of   a   layer  of   greater   or  less 
thickness,  through  which  the   syrup   is   filtered,  or   it   may 
be    mixed   with   the    syrup    as   a    powder   and    the   whole 
fihered  through   a  filter  press.     In  either  case  the   purity 
of  the  syrup  is  much   increased,  so  that   bone-black  may  be 
either  dispensed  with    altogether  or  it  will  last  for  a  much 
longer   period   without    requiring    to   be   revivified.       The 
lignite   may   be  washeil   and   dried   and    used   a    Second   or 
third   time,  or  it   ma}'  be   used  as   fuel.     It  possesses  the 
property  of  removing  from   the   syrups   just   those    ingre- 
dients which  are  most   injurious   to  bone-black   or  animal 
charcoal. — A.  J.  K. 


An  Improved  Manufacture   of  Dextrin  or    Soluble  Starch 
free  from  Smell  anil  Taste.     A.  Sehunumn,  Diittlenheiui, 
near  Strasburg,   Germaiiv.       Eng.    Pat.    5460,   April   14, 
1887.     dd. 
Okdinauv    dextrin     of     commerce      has     a]i      uniileasant 
penetrating   taste   and    smell.     It    is    ]ire|iared  in'  the  dry 
way  by  sprinkling  starch  flour  with  acid,  mixing  thoroughly, 
drying  and  roasting  with  continuous   stirring  at  a  tempera- 
ture of  from   100'  to    150'  Centigiade.      A   bad  smelling 
de-xtriu   is  thus   obtained  which   cannot   be  freed  from   aeid 
and   cellulose,    and   which    is    therefore   a   very  imperfect 
product. 

By  the  improved  process  of  this  specification  one  per 
cent,  of  fixed  acid  is  agitated  and  allowed  to  stand  for 
24  hours  with  cold  starch  milk,  the  water  is  then  separated 
from  the  precipitated  starch,  and  the  latter  washed  with 
fresh  water  until  free  from  acid.  The  washed  starch,  once 
more  reduced  by  water  to  a  milk  of  15°  Banme,  is  then 
boiled  under  pressure  of  three  to  four  atmospheres  with 
one  half  per  cent,  of  saturated  sulphurous  acid  solutiou 
until  the  first  trace  of  glucose  can  be  detected  in  the 
product.  The  reaction  is  then  stopped,  the  slight  trace  of 
sulphuric  acid  formed  is  fixed,  and  the  syrup  is  filtered 
through  auimal  charcoal  and  evaporated.  The  dry  mass 
obtained  is  of  a  brilliant  white  colour,  and  has  all  the 
properties  of  commercial  dextrin,  except  the  objectionable 
smell  and  taste.  It  is  also  free  from  acid  aud  from  cellulose. 
The  process  is  not  more  expensive  than  the  one  already  iu 
use. — A.  J.  K. 


XVII.-BEEWING,  WINES,  SPIRITS,  Etc. 

Dcnaturation  of  Alcohol.  Chem.  Zeit.  12,  173. 
The  dcnaturation  of  alcohol  by  means  of  tar  oils  and 
magenta  is  said  to  give  ri.«e  to  coulinual  complaints  on  the 
part  of  the  manufacturer,  who  requires  a  luire  spirit,  and 
the  consumer  who  employs  the  alcohol  for  burning,  owing 
to  the  very  unpleasant  odour  which  this  addition  imparls  to 
the  alcohol.— -D.  B. 
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I'robahle  Occurrence  of  VimiUin  and  Eugenol  in  Alcohol. 

E.  BaiuT,  Cluiii.  Zcit.  12,  lil- 
The  unthiir  liiis  cxtnictod  viiiiillin  iiiul  eugonol  from  u 
^troll^;ly-^•(llllllrl•ll  ^|lirit  luiuli'  from  iiioliissrs  ricli  in  alcoliol. 
On  i-va|ionitlii);  one  lilie  of  tlu-  siiirit  (slightly  acidified 
with  sulphuiic  aciil)  on  a  wator  bath,  an  oily  grwn  mass 
is  ohtaiiud,  from  which  i-tlur  extracts  microscopic  needles 
of  coniferylic  alcohol  and  a  eonsiilenible  i|iiantity  of  a 
Mibstance  which  was  found  to  be  cngeiiol.  The  author  is 
of  opinion  that  although  this  substance  may  exist  in 
alcohol  in  conjunction  with  vanillin,  it  is  more  probably  a 
reduction  product  of  coniferylic  alcohol  (the  product  of  the 


decomposition  of  vanillin).    The  occurrence  of  vanillin  in 

alcohol  is,  howt-\(T,  most   probably  due  to  the  grain,  and  is 
not  attributable  to  direct  addition,  as  asserted  by  Salzer. 

— ».  n. 

Munhh  and  lierlin  While  Jiecr.  E.  Weiu. 
Allgem.  Brauer  und  Hopfenz.  28,  -• 
Mt'NicH  white  beer  is  brewed  mainly  from  wheat  malt, 
barley  malt  being  added  at  times,  \vhilst  Berlin  white  beer 
is  prepared  almost  exclusively  from  barley  malt.  The 
following  table  exhibits  the  results  of  the  chemical  exami- 
uatiuu  of  both  kinds  of  beer : — 


1 

X.mo  of  the  Beer.          ^^^ki  ^X^'^"'- 
Beer. 

Extract. 

t"™°tirof  ^7-- 

Grms.  of 

Lactic  Acid 

in  KK)  cc. 

of  Beer. 

Sugar. 

Dextrose. 

Ash. 

Albuminous 
Matter. 

1                    ' 
Munich  white  beer 1-Olo4          S'GS 

Xlurich  Bock  beer 1-0243           i-15 

Berlin  white  beer fOU8           2'82 

6-51 
7-96 
4-il 

12-59 
18-04 
9 -Go 

66-3 
30-5 
S6-3 

0-139 
0  182 
0-2.S4 

1-64 
2-91 
0-92 

2-33 
3-23 
210 

0-121 

0-m 

0-124 

0'a45 
0-523 
0-320 

Improvements  in  Beer-brewing.     Dingl.  I'oht.  ,J.  267, 
410—416. 

C.  LiNTNEU  (Zeits.  f.  d.  ges.  Brauwesen  10,  489),  asserts 
that  for  browning  malt  a  certain  quantity  of  moisture  is 
necessary,  and  describes  a  process  for  carrying  out  the 
operation.  Kiln-dried  malt  is  lieaped  up  and  watered 
several  times,  then  spread  out  and  frequently  turned  during 
six  to  eight  hours.  The  whole  is  then  roasted  in  a  cylinder 
heated  from  below,  care  being  taken  that  the  malt  is 
sufficiently  hot,  when  emptied  out,  to  bring  about  a 
tlarkening  on  exposure. 

G.  E.  Holm  (Zeits.  f.  d.  ges.  Brauwesen  10,  449), 
describes  an  apparatus  for  preventing  the  introduction  of 
germs  to  cooling  wort  by  access  of  air. 

P.  Linder  describes  experiments  (Woehenschr.  f. 
Bninerei  4,  "'"'S),  which  support  Hansen's  assumption  as 
to  the  similarity  of  diflerent  cultivations  of  yeast.  The 
same  author  gives  also  (/.c.  953)  observations  ou  the 
formation  of  yeast  spores. 

The  work  of  K.  Amthor  (Zeits.  f.  d.  ges.  Brauwesen  10 
534),  supports  the  observation  of  Borgmann,  that  in  beers 
prepared  from  pure  yeast  cultivations  there  is  less  glycerol 
than  in  those  made  in  the  oidinaiy  way.  He  also  declares 
that  during  fermentation  dextroses  are  converted  into  sug-ar, 
and  (contrary  to  the  statements  of  Brown  and  Morris)  the 
pure  yeasts  hydrolyse  more  dextrose  and  ferment  more 
sugar. 

Lindner  describes  the  preparation  of  coloured  yeast 
preparations  ("Woehenschr.  f.  Brauerie "  4,  '"3  and 
878),  his  apparatus  for  detecting  the  presence  of  micio- 
organisms  in  breweries,  and  thus  a<lding  to  safety  in 
working. — B. 


PresvHce  of  a  (ilycol  in  the  Products  of  the  Alcoholic 
I'ermeiilntion  of  Sugar.  Henniger  and'Sansoii,  Compt. 
Bend.  106,  20S. 
IsoiiLTVi.tNK  glycol  CjH,„().,  obtained  by  Nevole  by  the 
action  of  potassium  carbonate  on  isobutylene  bromide,  is 
formed  in  the  fermentation  of  sugar  by  yeast,  100  kg.  of 
bugar  yielding  308  grms.  of  the  glycol. — C.  A.  K. 


Alcoholic  Fermentation  of  Gidiutose.  V..  Bourquelot, 
Compt.  Bend.  106,  '-S3. 
The  author  finds  that  galactose  does  not  ferment  with 
yeast,  his  results  agreeing  with  those  obtained  by  Kiliani 
and  F.  Koch  -,  Pasteur,  von  Lippniann,  and  ToUen's,  on  the 
other  bund,  regard  galactose  as  fermentable.  In  presence 
of  glucose,  levulosu  or  maltose,  fernienlatiou  takes  place. 

— C   A.K. 


— D.  B. 

liases  extracted  from  Solutions  which  have  undergone 
Alcoholic  Fermentation.  E.  C.  Moreii.  Compt.  Rend. 
106,  360. 
In  order  to  isolate  the  bases  contained  in  the  higher  alcohols, 
the  residue  from  the  distillation  of  crude,  unwashed  fusel 
oil,  boiling  above  130-5^,  was  repeatedly  washed  with 
dilute  hydrochloric  acid,  the  last  traces  of  the  alcohols 
removed  by  distillation,  and  then  the  bases  distilled  over 
with  steam  after  treating  the  solution  with  an  excess  of 
alkali.  After  drying  the  distillate,  three  bases  were  isolated 
by  fractional  distillation  boiling  at  155°-I6o°,  171''-172% 
anil  185°-190'  respectively.  Of  these,  the  middle  and 
largest  fraction  was  specially  examined.  This  base  is 
readily  soluble  in  water,  alcohol,  and  ether,  and  forms  a 
colourless,  very  mobile,  and  strongly  refractive  liipiid, 
having  a  sp.  gr.  of  0-9S26  at  12°.  Its  formula  is  C-H,|,N., ; 
it  possesses  a  very  unpleasant  smell,  slightly  resembling 
that  of  the  pyridine  bases,  and  forms  a  crystalline  platinum 
double  salt.  The  base  is  not  precipitated  by  a  solution  of 
iodide  of  mercury  in  |iotassium  iodide  until  a  drop  of 
hydrochloric  acid  is  added,  when  a  flocculeut  precipitate 
forms  which  ri'ilissolves  at  once.  This  reaction  is  not 
given  by  the  pyritliue  or  by  the  quiiioline  bases,  and  serves 
to  detect  0-1  per  cent,  of  the  base  in  question.  The 
same  quantity  of  the  base  may  be  detected  by  a  solution  of 
mercuric  chloride  when  a  white  floeciilent  precipitate  also 
forms.  Phospho-tungstic  acid  give.s  a  white  precipitate, 
and  pliospho-niolybdic  acid  a  yellow  precipitate  with  the 
base, and  1  part  in  10,000  parts  of  solution  may  be  detected 
by  either  of  these  reactions,  which,  therefore,  serve  for  the 
detection  of  the  bases  in  alcohols. — C.  A.  K. 


The     I'neumutival    Si/stem    if    Malting    {J.    Saladin's), 
Saare,  Woehenschr.  f.  Brauerei  5,  17- 

Bv  this  system  it  is  possible  to  maintain  constant  cou- 
ditious  of  temperature  and  moisture  of  the  germinating 
barley  at  all  seasons,  to  keeji  tliem  independent  of  external 
changes  of  weather,  to  prcNcnt  contact  with  adverse  in- 
fluences (mould,  &c.),  to  efl'ect  economy  in  malting  room 
and  labour,  and  to  niininiise  loss  arising  from  injury  to  the 
grain  The  soaked  barley  is  shovelled  into  a  germinating 
box,  in  which  it  remains  to  the  conclusion  of  the  germi- 
nation. The  box  is  fitted  with  a  jierforated  bottom,  by 
w^hieh  moist  air  at  a  regulated  temperature  can  pass 
through  the  malt.  .\ir  is  driven  by  a  fan  through  the 
alternator  (.hatigeiir),  an  apjiaratiis  foiisisting  of  several 
perforated  ilriinis  which  revolve  slowly,  ishilst  being  partly 
immersed  in  water  maintained  at  a  suitable  temperature. 
The  air,  brought  to  u  given  temperature  and  saturated 
with  moisture,  now  streams  through  thi*  heap  of  malt, 
which   is  thus   kept  at    13-14    !{.,  and  supplied  with  pure 
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fresh  iiir,  willioiit  loiiiiip  any  lonsiili-ralilf  uuiouiit  of 
inoistun-.  The  vi'iililiitiuii  unist  I>e  kipt  constant  ilav  and 
night.  Kvi-ry  12-20  lioiirs  the  heap  is  loo>eiii-iI  by  a 
"  stirrer."  This  consists  of  an  iron  traveller  niniiin};  on 
rails  over  the  <;crniinating  1)0X,  and  carries  a  stirrer  workin;; 
corkscrew  fashion,  which  operates  uu  the  malt  by  separating 
the  grains  which  may  have  begun  to  stick  together.  The 
mall  can  l>e  finally  desiccated  in  the  same  bo.x.  Saare's 
comparative  trials  of  the  pneutnatiu  metho<l  and  the  malting 
on  floors  show  (hat  : — by  the  first  the  oscillations  of  tem- 
Jierature  were  smaller  than  by  the  latter  ;  the  ipiantity  of 
carbonic  aciil  in  the  air  of  the  gcrminatiDg  Iwx  was 
smaller  than  in  the  air  of  the  inalting  floor,  and  was,  in 
fact,  fre()nently  absent  altogether  (aceonling  to  Schiitt, 
carbonic  acid  is  injurious  to  the  progress  of  malting) ;  the 
box  malt  remained  free  from  moulil,  anil  showed  only  a  few 
fully  budded  grains,  whilst  the  malting  on  a  fl(H)r  gave  rise 
to  a  pronounced  formation  of  mould  and  much  sprouting. 
The  proportion  of  moisture  in  the  malt  was  subject  to 
variation  in  both  cases  ;  still,  in  spite  of  several  sprinklings 
of  the  heap  on  the  floor,  the  loss  of  moisture  was  only 
1  per  cent,  less  than  by  the  pneumatic  method. 

The  weight  of  a  given  measure  of  malt  was  somewhat 
greater,  and  the  yield  of  malt  was  also  throughout  somewhat 
more  favourable  by  the  pneumatic  method. — G.  H.  B. 


of  the  alMive  mixtures  were  placcil  also  on  gelatine  plato, 
kept  moi.st  anil  at  a  teuiperaliire  of  24' — 25"  C  Tliu 
hygienic  method  always  gave  too  high  a  result,  and  the 
wort  and  gelatine  is  likewise  not  gixKl.  Uuiileil  by  the 
results  of  these  experiments  Hansen  jiroposes  as  a  better 
method  to  add  a  drop  (0"04  ce.)  of  the  water  to  beer  and 
to  wort,  and  also  \  cc.  to  other  samples  of  l>eer  and  wort. 
These  all  remain  at  a  tempeniture  of  24'— 25"  C.  for  a 
fortnight,  and  are  then  examined. — U. 


Anali/sis  of  Lichlenhainer  Beer.     .1.  Herz.     Rep.  Analyt. 
Chem.  1886,  3U1. 

A:«ALY8I3  of  this  beer  gave  the  following  results  :  Sp.  gr. 
l-00?lj  alcohol  (weight  per  cent.)  3-02,  extract  3-22, 
original  extract  9- 16,  fermentation  degree  64 -So,  ash  0-121, 
acid  (as  lactic  acid)  0-2376,  acetic  acid  O-OlOl,  sugar 
(maltose)  0'66,  dextrin  1  "42.  A  deposit  of  calcium  oxalate 
was  observed  ;  also  oxalic  acid  in  solution.  Yeast  and 
fungi  were  also  detected. — D.  A.  L. 


Detection  of  Micro-oryaiiism.t  in  Water  for  Breicing  pur- 
poae^.  '  K.  C.  Hansen.     Bied.  Centr.  17,  203—205. 

Koch's  method  is  a  hygienic  one,  and  determines  merely 
the  micro-orgahisms  existing  in  the  water,  but  cannot  give 
iny  idea  as  to  whether  these  exercise  an  injurious  effect  on 
beer.  Hansen  conducted  a  series  of  preliminary  experi- 
ments in  which  he  showed  that  a  certain  water  contained 
(analysed  by  Koch's  inethmn  a  large  number  of  organisms. 
The  same  water  examined  by  what  he  terms  the  zymo- 
teehnical  methixl  gave  an  exceeilingly  small  numbi-r. 
By  this  method  5  cc.  water  with  respectively  j  cc.  beer 
or  5  cc.  wort  were  sterilised.  To  15  fl:isks  containing  beer 
and  15  containing  wort  a  drop  (0-04  cc.)  of  these  solutions 
was  added.     All  the  appliances  used  were  sterilised.     Dro|>s 


The  Bitter,  Unpleasant,  After-taste  of  Beer.   C.  Gronlund, 
Ztschr.  f.  d.  geeammt.  Brauwesen  10,  469. 

Brkwers'  yeast  is,  according  to  Hansen,  often  contaminated   I 
with  wilil-yeast  of  the  Genus  Saccharomyces  which,  under 
certain   conditions    of   cultivation,   forms   ascuspores  in   a 
shorter  time  than  the  former. 

Of  the  wild  forms  which  have  been  at  present 
examined  Sacch.  Pastorianus  H.  exercises  no  injurious 
influence  on  beer.  Sacch.  ellipsoideus  I.  has  not  yet  been 
examined  in  this  respect.  Two  varieties,  Sacch.  Pastori. 
anus  III.  and  Sacch.  ellipsoideus  II.  cause  yeast-turbidity, 
and  one,  Sacch.  Pastorianus  I.,  gives  an  extremely  un- 
pleasant bitter  taste  to  beer  without  causing  turbidity. 

The  author  had  occasion  to  examine  a  beer,  which  was 
quite  sound  and  bright,  but  which  possessed  a  very  bitter 
and  unpleasant  sharp  taste.  The  sediment  consisted  of 
Sacch.  cerensife  and  a  wild  form  which  the  author  conclu- 
sively proved  to  be  identical  with  Hansen's  Sacch.  Piistori- 
auus  1.,  mentioned  above,  and  the  cause  of  the  bitter  taste, 
since  when  cultivated  in  a  state  of  purity  and  used  for  the 
fermentation  of  fresh  wort,  it  produced  exactly  the  same 
taste  as  the  original  beer. — G.  H.  M. 


PATENT. 

An  Improvement  in  the  preparation  of  Geluttttisefi  (wrnitl. 
.lames  Death  and  A.  ^^.  Tomkins,  Loudon.  Kng.  Pat. 
12,188,  September  8,  1887.     id. 

In  preparing  gelatinised  grain  for  the  use  of  brewers, 
distillers,  or  vinegar  makers,  it  has  been  the  Usual  custom 
to  pass  steam  into  cold  moist  grain,  but  in  this  case  owing 
to  the  condensation  of  the  steam  a  porridge  or  agglutination 
is  often  formed,  so  that  the  grain  after  being  more  or  lesi; 
gelatinised  is  difficult  to  dry,  and  portions  of  if  are  lost. 
By  the  improved  method  the  moistened  grain  is  heated  by 
hot  air  or  other  means  before  the  steam  is  introduced. 

—A.  J.  K. 


XVIII.-CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  AND  DISINFECTANTS. 

(^)— CHEMISTRY    OF    FOOD. 

Value  of  sour  Beet-leaves.     H.  Braune.    Deutsch,  laudw. 
Presse  14,  556. 

The  author  has  examined  the  feeding  value  of  sour 
beet-leaves.  The  experiments  were  made  on  sheep,  and 
were  compared  with  similar  experiments  miide  with  some 
beet-slices.  The  results  for  sheep  were  not  favourable,  but 
the  author  recommends  the  use  of  sour  K-et-leaves  as  fodder 
for  working-oxen  in  winter,  and  as  a  substitute  for  scanty 
pasturage. — G.  H.  il. 


The  Preparation  of  Peptone  bi/  Chemical  Keaclions. 
A.  Clermont.  Compt.  Keud.  105,  1022. 
It  is  known  that  traces  of  peptone  result  from  the  action  of 
acidified  water  at  100'  on  chopjied  meat.  The  author, 
however,  was  able  to  bring  about  the  complete  conversion 
of  meat  into  peptone  by  heating  a  mixture  of  20  grams  of 
chopped  fillet,  30  grams  of  water,  and  0-5  gram  of  pure 
sulphuric  acid  in  sealed  tubes  for  six  hours  at  180".  The 
filtered  products  of  the  action  evolved  ammonia  on  evapora- 
tion to  dryness  on  a  water-bath.  When  the  evolution 
ceased,  the  dry  mass  was  dissolved  in  water  and  filtered. 
The  solution  thus  obtained  is  not  precipitated  by  acids  ; 
when  it  is  diluted  with  four  times  its  volume  of  90  per  cent, 
alcohol  it  gives  a  copious  precipitate ;  tannin,  mercury 
chloride,  and  platinum  chloride  also  give  precipitates.  The 
author  obtained  four  grams  of-  peptone  from  20  grams  of 
fresh  meat. 

When  this  experiment  was  repeated  with  the  sulphuric 
acid  omitted,  a  slightly  turbid  liipiid,  difficult  to  filter, 
resiJted,  which  gafe  a  copious  precipitate  with  nitric  acid. 
In  this  case  only  sy-ntonin  was  formed  and  no  peptone. 
The  syntonin  was  ipiickly  converted  into  peptone  when 
digested  in  slightly  acidified  water  with  pepsine  at  35'. 

The  author  considers  that  these  facts  have  a  practical 
importance,  and  that  syntonin  will  serve  as  a  valuable  food- 
stuff in  the  numerous  ca.ses  where  the  dige^ti^e  functions 
are  impaired. — G.  H.  il. 
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PATENTS. 

Jmiiroiciiwnls  rtlaliiii/  to  the  Manufiiclure  of  Miirijarine, 

OUomargiirinc,  and  similar  Sultstajiccs.     II.  N.  llillniaii, 

and  G.  B.  Kliilipnss,  Loiulou.     Eng.  Pal.  3i92,  Jlarcli  !>, 

1887.     6</. 

This  iiivcnlioii   rdalis  lo   the  innntifactiire  of  a   iluap  anil 

pow\  Mlb^lit^llc■  for  l)nlter  from  the  marrow  ami  other  fatty 

or  ole»giiioii>   inattir>   idiitaiiiod  in  the  boms  of  oxoii  and 

other  aiiiiiiaU.     (Inly  fivvh  hones   are   used.     The   marrow 

is  foreed   ont    of  the  "  |>i|>e  hones,"  heatcil  to  from  lOj''  lo 

Hi'  Fiihr.,  straimd  throngh  nnislin   into  a  settling  pan  and 

refiiie.l  or   elaiifieil.      The   bones    themselves    are    enished 

ami  heated    with   water   to  litl"   I'ahr.    so   that  the  fat  rises 

to  Ihe  buiface  ;  it  is  then  strained  and  reBiied. — E.  G.  C. 


A  A'.'ir  tliid  Imprnvcil  Method  fvr  the  Prcsavalion  of  Fresh 

Fniitfur  Sloriiii/  or  'J'ruiisporl,  and  the  Process  of  Pre- 

ftariiiii  Pocking  Material  for  snch  Purpose.     .T.  Storer, 

l/ondon.     Vav^.  Tat.  214,  Jamiary  .j,  18«8.     Ad. 

SsAWDisT,  ehaff, grain  hnsks,  shavings,  &e.,  are  saturated 

with  a  solution   of  boraeic  aeid,  an  alkaline  borate,  or  a 

bi-boi-.ite  ill  water.     If  the  former  be   used,  one  pound   of 

aeid  to  the  gallon  of  water  is  found  to  work  well,  and  one 


aeid  to  tile  gallon  oi  waier  is  lutniu  lo   «oiiv  »t.-ii,  uuti  wif 
gallon  of  smh  solution  may  be  added  to  112  pounds  of  saw 
ihist,  &e.     The  mixture   is  heated   to  212   F.   in  a   close( 
vessel,  and  afterwards  dried.     The  pioduet  is  used  in  which 
to  jiaek  llie  fresh  fruit  ill  closed  cases,  and  operates   effec- 
tually as  a  preservative. — C.  C.  H. 


Ah  Impiuicd  Method  of  Vresmin;/  Animal  and  Vciictahlc 
Substances  for  tiic  Food  of  Man.  \\.  Jones,  Berkeley. 
Eng.  Pat.  6003,  April  25,  1887.  G(/. 
TliK  substance  is  first  cooked,  either  by  boiliug  or  baking, 
&e. ;  it  is  afterwards  placed  ill  suitable  vessels  and  sub- 
mitted in  a  chamber  to  a  tempirature  of  about  212'  F. 
for  from  10  to  20  minutes.  The  chamber  may  be  heated 
either  by  a  stove  or  a  hot-water  arrangeuient,  and  the  outlets 
of  the  vessels  are  provided  with  a  plug  of  cottou-wool,  so 
that  after  sterilisation  fresli  air  admitted  cannot  carry  with 
it  any  new  germs.  The  vessel.s  may  be  subseiiuently 
sealed,  or  this  may  be  done  ill  the  heating  chamber.  The 
temperature  of  the  preliminary  cooking  depends  upon  the 
ualure  of  the  substance. — C.  C.  H. 


(.B)— SANITARY  CHEMISTRY. 

Jjacleriopurpurin  and  its  Phijsioloqical  Significance. 
Th.  W.  Eiigelmniin.     Arch.  f.  Physiol.  42,  183. 

The  author  finds  in  sea-  and  fresh-water,  numerous  red, 
living  schizoniycetcs,  which  belong  to  the  sulphur  bacteria. 
They  are  all  coloured  by  a  led  siil)stancc  diffused  through 
the  protoplasm,  and  act  towards  light  like  the  photometric 
bacteria.  The  influence  of  light  on  these  forms  is  very 
iliffercnt.  The  purple  bacteria  gives  off  oxygen  in  the 
light.  They  grow  and  increase  only  in  presence  of  light. 
The  bactcriopiii'purin  is,  aeeording  to  the  author's  view,  a 
true  chroniophyll,  which  only  differs  from  other  chiomo- 
phylls  by  the  absence  of  the  green  constituent. — J.  B.  C. 


Ccochemical  Studies.    .1.  Stoklasa.     Chem.  Zeit.  12, 
339—340. 

Thk  following  waters  have  been  aiialyscil  with  the  object  of 
finding  the  effect^  <iii  the  composition  of  the  water  of  the  cha- 
racter of  the  rock  through  which  it  flows.  The  spring  water 
of  Littleliach  flows  through  coarse  saiidst(me,  consisting  of 
rough  (jiiartz  gmiiis,  ceiiiented  with  carbonate  and  silicate  of 
lime,  and  silicate  of  aliimina.  26 '5  per  cent,  of  the  rock  is 
soluble  ill  IICl,  and  G'J  per  cent,  is  cpiartz  and  silicate  of 
iron  and  alumina.  100  grm.  of  the  powdered  sandstone 
was  left  in  contact  with  1,000  cc.  distilled  water,  saturated 
with  (!().  for  50  ihiys.  The  water  was  then  analysed  with 
the    fully wiug    te8Ull!i  : — The   Latdiiess    agreed  with   the 


analysis  of  the  sandstone.  The  difference  between  potash 
and  soda  was  inconsiilerablo,  although  the  sandstone  con- 
tained more  soda.  More  chlorine  was  found  than  sulphuric 
acid,  although  the  difference  in  ipiantity  in  the  sandstone 
was  small.  This  can  be  explained  by  supposing  that  in 
presence  of  carbonic  ncid,  chiifly  insoluble  suliihates  arc 
formed.  Spring  water  flowing  through  the  sandstone  was 
analysed  each  mouth  with  the  n-ult  that  an  interesting 
agreement  bet\\eeii  the  chlorine,  nitric  acid,  and  hardness, 
on  the  one  hand,  and  ammonia  and  organic  co!iipoiind>  on 
the  other,  was  noticeable.  The  solid  residue  increases  in 
the  sninmcr  months.  In  the  summer  months  the  nitric 
acid  increases  in  amount,  whereas  ammonia  iliminishes 
proportionately.  This  is  probably  due  to  the  action  of  the 
sun's  rays  in  producing  more  energetic  oxidation. — J.  B.  C. 


PATENT. 

Treating  or  Purifying  Sewage,  Waste  Liquors  from 
Manufactories,  and  other  Foul  Litpiids,  and  Producing 
Valuable  Substances  therefrom.  G.  E.  l)a\is,  Man- 
chester, and  J.  B.  Aitkeii,  Widnes.  Eng.  Pat.  .5661, 
April  19,  1887.     6d. 

A  SOLUTION  of  trihasic  jihosphatc  of  soda  is  added  to  the 
sewage,  and  if  insufficient  lime  salts  are  present  to  combine 
with  the  phosphoric  acid,  a  further  ecpiivalent  of  lime  is 
added  also.  The  quantity  of  the  phosphate  rcipiisile  to  effect 
purification  may  vary  between  10  and  100  lbs.  per  million 
g.iUons  of  sewage  treated.  The  resulting  sludge  may,  after 
drying,  or  partially  so,  by  any  known  method,  be  converted 
into  a  high  class  manure  by  the  addition  of  sulphuric  acid, 
and  previous  to  this,  if  thought  requisite,  the  whole  or  a 
portion  of  the  carbonate  of  lime  may  be  removed  by  the 
addition  of  HCl.— C.  C.  H. 


(C)— DISINFECTANTS,  &c. 

Lime  as  a  Disinfectant.     Liborius.     Centr.  f.  d.  mediziu. 
Wisscnschaftcn,  51,  968. 

LiMK  water  containing  0-0074  per  cent,  of  lime  is  sufficient 
to  kill  the  typhus  bacillus  completely,  whilst  a  strength  of 
0O246  per  cent,  of  lime  destroys  the  cholera  bacillus  within 
a  few  hours.  The  author  recommends  powdered  lime  or 
strong  milk  of  lime  for  purposes  of  disinfection. — V.  A.  L. 


XIX.-PAPER,  PASTEBOARD,  Etc. 

Paper  Testing.     C.  Wurster.     Papier  Zcituug,  13,  411. 

Ir  has  often  been  stated  that  the  cause  of  paper  becoming 
brittle  (u  lender  is  to  be  found  in  the  presence  of  alum  or 
sulphate  of  alumina  in  the  paper.  The  author's  obscrva- 
ti(ms,  extending  over  10  years,  tend  to  the  conclusion  that 
nential  or  basic  sulphate  of  alumina  exercises  no  decom- 
posing inniieuce  at  ordinary  tempenituics  on  paper, 
w  liether  size  be  |ircsent  or  not,  but  that  sulphate  of  alumina 
has  a  strongly  caustic  action  if  chlorides,  such  as  those  of 
sodium  and  calcium,  be  present,  especially  at  higher  tem- 
peratures. In  this  case  an  injurious  action  on  the  paper 
arises  from  the  formation  of  aluminium  chloride  or  free 
hydrochloric  acid,  which  act  by  abstracting  hydrogen,  or 
the  elements  of  water,  from  the  cellular  substance.  The 
manufacturer  should  therefore  endeavour  to  remove,  as  far 
as  possible,  by  washing  from  the  fabric  any  soilium  or 
calcium  chh)ride  rcsiilliiig  from  the  bleaching  powder.  It 
is  accordingly  not  advisable  to  kill  the  bleach  by  antichlor 
without  siibsc(iueut  washing.  From  these  considerations, 
the  testing  of  ]>aper  should  include  a  (pialitalive  or  quanti- 
tative examination  of  the  chlorides  present,  which  have 
hitherto  been  regarded  as  quite  harmleiiS, — G.  11.  B. 
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Improved  means  /or    Slra'ning  Pulp.    T.   Goodnll    and      are  furnished  with  rods  10,  which  by  means  of  a  connecting 
T.    Webster,    Siiiiilorland.     Eng.    I'al.    5528,    April    15,  i    roil   14  and  crank    13  arc  made   to  vibrate  rapidly.     This 


1887.      11</. 

The  apparatus  is  shown  in  section  in  Figure.  The  strainer 
philes  5  are  liiii^ed  at  IS,  and  are  kept  in  position  by  the 
bolls  I'J.  They  fnnn  two  sides  of  n  vat,  into  whieli  the 
pulp  to  be  strained  is  condueted. 

The  discs  7  are  connected  with  tlic  ontcr  sides  of  the  vat 
by  means  of  the  iudia-rubbcc  diaphragms  8.     These  discs 


nipid  motion  assists  the  passage  of  the  pulp  through  the 
slils  of  the  strainer  plates  6.  The  strained  pnlp  is  dis- 
eharged  by  suitable  ojienings  at  15,  while  the  knot.s  and 
impurities  retained  by  the  I'lit's  ;ire  removed  by  au  opening 
at  16.— E.  J.  B. 


The  TreatiHenl  nf  Fibres  for  Pulp  and  the  Manufacture  of 
Paper  therefrom.  A.  Wilkinson,  Chiswick.  Kng.  I'at. 
3937,  March  I  j,  1887.     6rf. 

TiiK  inventor  takes  any  suitable  vegetable  fibre  and  treats  it 
in  a  lank  with  a  hot  solution  made  by  adding  to  2M  gallons 
of  water,  5  lbs.  of  chloride  of  lime  and  3  lbs.  sulphuric  acid. 
After  this  treatment  the  fibre  is  boiled  with  caustic  soda 
under  i)ressure. 

Fibres  may  be  bleached  in  a  bath  prepared  as  follows  : — 
Seven  pounds  of  sulphite  or  "  sulpluite  of  barium  "  are 
dissolved  in  seven  pounds  of  either  sulphuric  or  hydrochloric 
acid.  To  I  his  is  added  four  pounds  of  bisulphide  of  lime 
or  magnesia,  together  with  one  pound  of  sodium  hypo- 
chlorite and  500  gallons  of  water. 

For  loading  the  pulp  the   inventor  uses  a  mixture  of  rice 
starch,  animal  size,  china  elay,  and  pyrites. — E.  J.  B. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Enjthrophlciilr.   Hydrochloi idc .      E.  Merck.      Chem.  Zeit. 

12,  173. 
Ebttiihopuleixe  is  the  alkaloid  obtained  from  the  biirk  of 
Krythropldeum  guiuense.  The  tree  belongs  to  the  family  of 
Lcguuiiuosaj-eaisalpiniea;,  and  is  found  on  the  West  Coast 
of  Africa.  The  alkaloid  w-as  brought  into  commerce  as 
soluble  hydrochloride  by  the  author,  in  1881.  Lewin  has 
recently  found  that  it  possesses  local  anaesthetic  properties 
resembling  coeaiue  ;  its  activity  does  not,  however,  take 
place  immediately  as  in  the  case  of  cocaine,  but  .requires 
an  interval  of  15 — 20  miniites.  It  is,  on  the  other  hand, 
retained  for  a  longer  period  (as  long  as  two  days). — D.  B. 


Remooing  the  Bitterness  of  Cascara  sagrada.  F.  Grazer, 
Pharm.  Ruiidseh.  6,  9. 
CiiSCAtiA  sagrada,  the  bark  of  lihiimnus  purshiana,  is 
employed  as  a  laxative  ;  its  use  in  medicine  is,  however, 
limited,  owing  to  its  bitter  taste.  An  extract  of  this  bark 
has  been  introduced  into  commerce  from  which  the  bitter. 
ness  has  been  removed  by  the  following  treatment  : — 
500  grams  of  bark  are  intimately  mixed  with  30  grams  of 
calcined  magnesia  and  300  grams  of  water.  After  digesting 
the  mixture  for  12  hours  300  cc.  of  alcohol  are  added,  the 
maceration  being  continued  for  a  further  period  of  24  hours. 

— U.  B. 


Lucumu.     T.  Peckolt.     I'harm.  Kuudsch.  6,  J- 

LtXDMA,  a  genus  of  the  family  of  Sapotacece,  is  fonnil 
within  the  tropics  and  is  capable  of  many  applications. 
The  following  species  are  described  : — 

Liiciimu  liloralis,  a  sniall  tree  with  alternate  leaves  ami 
small  yellowish-green  flowers.  The  fruit  has  a  yellowish- 
red  colour,  a  sweet  but  unpleasant  ta-ste,  and  is  taken  as  a 
remedy  for  clironic  diarrha;a. 

Lucuma  mammosa,  a  native  of  the  West  Indies,  is  culti- 
vated in  Brazil.  It  forms  a  large  tree  bearing  fruits 
resembling  a  large  apple,  which  ha\e  a  sweet  aromatic 
taste,  and  contain  black  seeds  similar  to  bitter  almonds  in 
taste.  They  arc  usetl  in  medicine  for  kidney  disease.  The 
seeds  contain  about  25  per  cent,  of  a  fatty  oil.  The  bark 
is  used  as  a  remedy  for  intermittent  fever. 

Lucuma  obovata  yields  a  large  fruit  resembling  a  pear, 
which  is  sweet  ami  used  for  food.  The  seeds  are  employed 
as  emulsion  for  inHammation  of  the  bladder. 

Lucuma  provera  is  a  large  tree  bearing  an  egg-shaped 
fruit  of  the  size  of  a  plum,  which  is  sweet  and  pleasant  to 
the  taste.  The  tree  yields  about  3  kilos,  of  a  milky  juice 
containing  about  18  percent,  of  a  gutla-pcrcha-like  sub- 
stance  and   8  per   cent,   of  massarandubin  (a   crystalline 
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ri>in).  Tlic  author  is  of  oiiiiiiou  lh;it  thu  finlla  pircliu 
olitaiiK'd  from  tlie  juice  by  eviiponitioa  shoiikl  prove  ii 
Mili-nblu  artiilf,  proviiling  its  recovery  is  effected  in  ii 
judicious  uiaiiiicr. —  I).  15. 


Tico   iivw  AlkdluUI.-i /mm   the    Hurh  of  Xtiiilliuri/loii  sine- 

ijnltiue.  Giatosa  and  Moiiari.  Gnzz.  Chiiu.  17,  362. 
TiiK  powderi'il  bark  of  Xtiiithonjlim  scticyiilciist:  when 
extracted  «ith  petroleum  ether,  yields  a  heavy  fatty  oil 
posses>inj;  an  aeid  reaeliou  and  a  burning  tn.-te  rc-ieuibling 
that  of  the  bark  itself.  Tabular  pri.-iuuitic  crystals  separate 
after  a  tiiue,  which  when  pure,  are  ipiile  while ;  they  are 
free  from  nitrogen,  melt  at  120'  to  125^  and  appear  to  be 
a  pseudo-cholesterin.  After  exhaustinji  with  petroleniu 
ether  an  aleoholic  extraction  is  dark  wine-red  coloured  and 
of  hitler  liisle  and  aeid  reaction.  This  latter  contains  two 
very  similar  alkaloids  distinguished  by  the  author  as  A  and 
J?,  which  may  he  separated  by  means  of  boiling;  water  iu 
which  U  dissolves,  forming  a  blood-re<l  solution  from  which 
red  needles  and  tables  crystallise  on  cooling  ;  A  is 
ainoqihous.  The  salts  of  both  are  yellow,  erystalliue,  and 
have  a  bitter  taste.  A  produces  muscular  contraction  and 
slows  the  action  of  the  lieart;  it  occurs  to  the  extent  of 
0- 1  per  cent,  in  the  bark,  B  of  0-03  per  cent. — C.  A.  K. 


Schinus  inolle.     H.  Helhing.     rharm.  Ztg.  32,  "21. 

The  fruit  of  Schiiins  mnlle  is  a  stone-fruit,  covered  with  a 
thin  straw-like  brittle  layer  of  a  beautiful  rose  colour,  in 
which  the  brown  feed  lies.  The  fruit  is  rich  in  resinous 
bodies,  which  are  in  combination  with  ethereal  oils,  has  a 
strong  flavour  of  i>cpper  and  fennel,  and  resembles  the 
latter  in  smell.  Distillation  produced  3'3j  jicr  cent,  of  a 
colourless  ethereal  oil  of  odour  and  taste  like  fennel ;  it  is 
soluble  iu  alcohol  and  ether,  and  has  a  sjiecific  gravity  of 
0-830  at  10'.  Kxtraetion  of  the  fruit  with  ether  gives  a 
residue  of  14'62  per  cent,  of  resin.  The  resin  has  a 
fninspareiil  light-brown  colour,  recalling  Venice  turpentine 
in  consistence  and  properties,  it  is  soluble  in  ether  and 
alcohol,  and  ["issesses  a  harsh  and  penetrating  taste,  and  a 
refreshing  smell  resembling  juniper. — G.  II.  15. 


New  Drugs.     Chem.  Zeit.  12,  250. 

JlBU.MBEn.v  (cuiic/u.sion,  this  Jouriml,  1888,  229).  The 
liieee  of  the  root  here  descrilicd  is  2  cm.  thick,  greenish 
brown  on  the  outside, and  somewhat  wrinkled.  The  section 
of  the  wood  shows  fine  radial  markings  of  brown  colour. 

1-ig.  1. 


Uphioxylin.     W.  Bcttiuk.     Nieuw.  Tijdsch.  Pharm. 
Nederland.  18S8,  1. 

UriiioxvLl.N  is  the  name  given  by  the  author  to  a  crystalline 
substance  which  occurs  together  with  a  volatile  pungent  oil 
and  a  tannin  matter  iu  the  root  of  Ophio.vi/loH  serp*ittitiium, 
one  of  the  Indian  Apocynea.  It  forms  orange-yellow 
tetragonal  crystals,  which  have  a  sharp  burning  taste,  and 
w  hich  are  difficultly  soluble  iu  water,  more  easily  in  alcohol, 
and  very  readily  soluble  in  chloroform,  benzene,  and  carbon 
bisulphide.  The  empirical  formula  is  CielliiOg ;  in  its 
properties  and  reactions  ophioxylin  resembles  juglone,  but 
differs  from  the  latter  in  its  melting  point,  71°' 8,  juglone 
melting  at  151'— 154'.— C.  A.  K. 


The  rind  (Fig.  1)  of  the  root  consists  of  a  thin  layer  of 
cork  consisting  of  rather  large  i-ells,  which  covers  a  laver 
of  large  cells  arranpeil  tangentially,  in  which  a  few  cells 
are  of  horny  appearance.  The  bast  (Fig.  2)  as  well  a»  the 

Vis.  2. 


nfliftS 


rind  of  the  stalk  are  much  6rmer ;  the  pith  consists  of 
1 — 2  rows  of  cells  arranged  somewhat  radially  ;  the  bast 
fibres,  which  consist  of  larger  groups,  are  porous  and 
thickened  to  a  narrow  bore ;  Siindy  crystals  of  calcium 
oxalate  occur  in  individual  cells  in  the  pith  as  well  as  in 

rig.  3. 


sB^^feg^Q^ 


the  riud  of  the  root.  The  wood  (Fig.  3)  of  the  root  and 
stalk  consists  of  somewhat  condensed  wood-cells  and  very 
wide  cavities  formed  of  1 — 2  rows  of  radial  cells,  with  the 
Avails  somewhat  condensed  and  pitteil.  There  occurs  here 
alxi,  but  only  in  the  wood  of  the  root,  a  few  wood  and 
pith  cells  filled  with  sandy  crystals.  The  root,  of  which 
there  was  only  a  small  specimen,  is  tough,  knotty,  and  much 
branched. 

Ohahern, — Altentioii  is  drawn  to  a  former  notice  in  the 
Chcni.  Zeit.  (1887,  11,755)  of  a  drug  called  Joa,  obtained 
from  Nama<pialand,  consisting  of  sections  of  a  fleshy  plant- 
stalk,  and  also  of  another  drug  called  Okahero,  obtained 
from  the  Kalahari  desert  in  .South  Africa ;  thcv  prove  to  be 
identical.- G.  H.  Ii. 


Lanolin.    Chem.  Zeit.  IJep.  12,  31. 

As  the  result  of  numerous  observations  this  substance 
provides  an  excellent  remedy  for  cuts  and  burns.  In  the 
case  of  cuts  especially,  after  a  careful  anointing  with  lano- 
lin, scab  i-  never  formeil,  the  substance  acting,  acconling  to 
IJernh.  Friinkel,  as  a  preventive.  It  is  noticeable  that  cuts 
when  iirotecled  by  nn  appli<ation  of  lanolin  can  Iw  cooled 
in  a  rapid  stream  of  water,  without  danger  of  removing  the 
lanolin.     Bleeding  is  arrested  almost  instantaneously. 

Lanolin  attracts  considerable  imtice  in  agricultural 
circles  on  account  of  its  property  of  preserving  the 
elasticity  of  the  hoof  and  the  suppleness  of  leather. 
Luuoliu   owes    its  great   superiority   iu  this   respect   over 
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other  falty  subslancos  to  its  groat  cnpnrify  for  uniting  with 
watiT,  in  iiiiiM'iiui'iuf  of  which  it  pcrii-lrati'S  lullrr  than 
otliiT  fal-i  into  nloi^t  leatliur  mid  into  the  di'ejKT  layi'is  of 
till-  skin  niid  of  the  hoof. — G.  H.  B. 


Coca  Bases.  O.  Hesso.  I'liarni.  Zi'il.  32,  CCS. 
In  a  former  paju'r  (tliis  Journal,  ISS",  G75)  tlu'  author 
di'Scrihes  a  l)aso  iiroparfd  from  coca  h'avcs.  He  has  now 
purified  it  and  ^'ivcn  it  the  name  Cocahlinc,  CijIIjiXO^. 
It  forms  colourless  hrittk'  plates,  nieltiiiijat  51';  is  isomeric 
with  cocaine  and  eocainine,  and  when  lioiled  with  alcoholic 
hariiim  hydrate  .solution  yields,  among  other  products  of 
decomposition,  benzoic  acid. 

Since  cocaine,  cocamine,  and  eocaidine  are  not  yolatilised 
by  boiling  with  water,  the  author  ailopted  this  method  for 
the  preparation  of  hygriiie,  the  )>roperties  of  which  were 
descriheil  in  the  I'oriner  paper,  llygrine  has  the  fornuila 
C,2H|.,N,  and  appears  to  he  a  homolo);ue  of  ipiinoline,  CjIi^N. 
It  'giyes  crystallisahle  salts  with  hydrochloric  and  oxalic 
acids.— G.  H.  JI. 

Fntly  Oil  of  Millet  ami  its  Crijslallinc  Conntilucnt. 
G.  Kassner.  Archiy.  d.  Pharm.  14,  3y5— 402. 
TilK  author  has  found  in  two  experiments  IS -04  and  18-8 
per  cent,  of  oil  in  the  refuse  known  as  "  I'oliermehl," 
produced  in  dressing  millet,  whilst  the  "  Staulikanimer- 
uiehl "  yielded  Itt  per  cent,  of  oil.  The  oil  extracted  by 
other  is  pale  yellow  with  a  faint  pleasant  odour,  and  is  at 
first  mild  to  tlie  palate  but  after  a  few  minutes  causes 
yiolent  irritation  in  the  throat.  It  dissolves  in  all  pro|ior- 
tions  in  'J(>  per  cent,  alcohol,  and  on  the  addition  of  water 
the  solution  sejiarates  into  two  layers  ;  the  up)ier  one  is 
strongly  aeid  whilst  the  lower  sti-itiiin  is  not  so  strongly  acid 
and  has  not  an  intolerable  taste.  The  acid  oil  is  a  drying 
oil,  and  consists  of  an  acid  resembling  linoleic  acid  and  a 
white  substance  with  a  low  melting  point.  The  original 
oil  from  the  ethereal  extract  deposits  white  crystals,  which 
are  easily  purified  by  washing  with  ether.  They  ha\c  tlie 
composition  represented  by  the  formula  C,;JIm|,(),  melt  at 
285',  can  be  sublimed,  are  insoluble  in  water  and  alcohol, 
but  dissolye  readily  in  chloroform,  carbon  bisulphide,  and 
benzene.  This  substance  is  called  "panicol  "  ;  it  is  not  an 
alcohol,  and  is  to  be  further  inyestigated. — D.  A.  L. 


The  Action  of  Sulphur  on  the  Sails  of  Aromatic  Hydroxy 
compouiid.i.     liy  M.  Lange.     Ber".  21,  2C0— 2G4. 

Tnio-sunsTiTLTioN  products  of  aromatic  hydroxy  com- 
pounds can  be  prepared  bj'  warming  an  aqueous  solution  of 
the  sodium  salt  with  sulphur.  Most  of  these  compounds  are 
completely  insoluble  in  water  and  tolerably  indiiierent 
substances;  they  can  therefore  be  introduced  into  an  animal 
organism  in  large  quantities  without  having  any  primary 
toxicological  action.  As,  howeyer,  under  the  influence  of 
many  chemical  agents,  they  are  readily  rc-eoiiverted  into 
the  phenol,  it  seems  probable  that  by  their  gradual  decom- 
position in  the  organism  such  compounds  woulil  prove  very 
effective  in  causing  the  death  of  pathological  germs  without 
giving  rise  to  any  secoiulaiy  poisonous  action. 

Dihydroxydinaphthyhlisnlphide,  (C,„II,.()H);S..,  is  formed 
by  boiling  two  molecules  of  /3-naphthol,  dissolved  in  an 
aqueous  solution  of  3 — J  molecules  of  caustic  soda,  with  an 
excess  of  sulphur.  (In  concentrating  the  solution  the 
compound  is  obtained  as  a  white  crystalline  substance, 
which  is  purified  by  washing  with  water.  It  is  readily 
soluble  in  glacial  acetic  acid,  benzene,  and  amyl  alcohol, 
and  crystallises  in  white  opaque  needles,  which  melt  at 
210^;  it  is  insoluble  in  water,  dissolves  only  sparingly  in 
alcohol,  but  readily  in  alkalis  and  alk.aline  suipliides. 

A  yellow  crystalline  compound,  melting  at  1G8' — 170  ,  is 
also  obtained  in  the  preparation  of  dihydroxydinapbthyldi- 
sulphiiie  by  the  above  method.  This  substance  is  much  more 
soluble  in  all  solvents,  and  remains  in  the  mother  liquor, 
from  which  it  can  be  precipitated  with  hydrochloric  aciil  and 
puritieil  by  recrystallisiiig  from  alcohol.  It  is  pnd)ably 
either  an  isomer  or  a  reduction  product  of  the  preceding 


compound.  Both  substances  yield  0>napbthol  on  diiit  illa- 
tion or  H  hen  heated  with  alkalis ;  with  acids  sulphurous 
acid  is  evolved. 

Thinresorcinol,  C(,U,0.,H,,  is  produced  when  two  mole- 
cules of  rc.sorcinol  and  six  molecules  of  caustic  soda  are 
dissolved  in  water  and  heated  with  six  molecules  of  sulphur. 
The  solution  is  acidified  with  hydrochloric  acid,  and  the 
yellowish,  floceulent  precipitate  piirifird  by  re-dissolving  in 
ililute  soda  and  preeiiiitatino-  with  acid,  tlie  ojieration  being 
repeated  several  times.  It  is  a  y.llow  powder,  which 
dissolves  readily  in  alkalis,  alkaline  caibonales,  ami  sul- 
phides, but  very  sparingly  in  all  o.lher  ordinary  solvents  j 
ou  heating  it  chars  before  melting.— F.  S.  K. 


TATKNT. 

A  Process  and  Apparatus  fur  the  jiroduclliin  of  Hydrogen 
Gas  by  a  Dry  Method,  chiefly  for   Military  Purposes. 
W.  Majert    and   G.  liiehter,  Griinau,  Prussia.     Kng.  Pat. 
4881,  April  1,  1887.     8(/. 
The  inventors  mix  zinc  dust  with  various  hydrated  sub- 
stances,  such   as    calcium    hydrate,   maguesium     hydrate, 
doubly  hydrated  calcium  chloride,  &c.,  &c.     Care   is  taken 
to  expel  all  mechanically  held   moisture  before  adding  the 
zinc  dust,  and  the   mixture   is  packed    in  tightly   soldered 
sheet-iron   cases.     When  hydrogen   is  required  these  cases 
or  cartridges  are  heated  in  a  retort,  and,  the  solder  melting, 
the  liberated  gas   goes   forward   to  be   suitably  dealt    with. 
A  portable  retort  and  heating  arrangement   is  illustrated  in 
the  drawings  accompanying  the  specification. — A.  1\.  U. 


XXI.-PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Preeciilion  of  the  Formation  of  Bubbles  when  using  Hy- 
droxylamine  Hydrochloride  as  a  Deecloper.  B.  Kriiger. 
Phot.  Corresp.'28,  40. 
To  prevent  the  formation  of  bubbles  when  using  the 
hydroxylamine  developer  (0'3  grins,  hydroxylamine  hydro- 
chloride, 0'4grms.  caustic  soda,  and  60  grms.  water)  the 
jdates  are  prepared  with  hard  gelatine  which  has  been 
tre.ited  with  chrome  alum,  and  sodium  sulphate  is  added 
to  the  developer.  A  gelatine  film  thus  prepared  sticks  fast 
to  bromide  paper,  and  if  the  hydroxylamine  developer  be 
used  the  picture  comes  out  sharp  and  of  a  good  colour  and 
is  free  from  bubbles  and  spots.  The  same  developer  can 
be  used  two  or  three  times  successively,  and  the  unused 
solution  keeps  any  length  of  time. — C.  A.  K. 


Stable  Form  of  Developer.     Photo.  Rundschau  2,  3G4. 

Dissolve  25  grms.  of  potassium  carbonate,  25  grms.  of 
sodium  carbonate,  and  160  grms.  of  sodium  sulphite  in 
400  cc.  of  distilled  water,  and  then  add  18  grms.  of 
pyrogallol.  The  solution  requires  filtering  ;  it  turns  slightly 
brown,  but  if  placed  in  well  stoppered  bottles  in  a  dark 
cool  idaee  it  keeps  well.  For  use  41)  cc.  of  water  are 
added  to  70  cc.  of  the  solution. — 0.  A.  K. 


The  Vergara  Film.  Phot.  Mittheil  24,  282. 
This  consists  of  a  thin  gelatin  film,  the  object  of  which  is 
to  obviate  the  difficulties  met  with  in  the  use  of  bromide 
paper  for  negatives.  Pure  gelatin  is  soaked  in  a  solution 
of  potassium  bichromate,  then  poured  on  to  glass  plates 
and  dried  in  the  d.aylight  ;  the  film  is  thus  rendered 
insoluble.  It  is  washed  with  acidified  water  in  order  to 
remove  the  excess  of  bichromate,  again  drieil  and  then 
treated  with  the  gelatin  emulsion.  After  the  whole  has 
become  hard  and  dry  it  may  be  detachi-d  from  the  glass 
plate  and  is  ready  for  use. — C.  A.  K. 
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Preparation  of  Lantern  Transparencies.    Latorna  Magica. 
10,  16. 

TnK  collodion  proooss  is  roooimm^ntlnl.  'i'lu-  fjlass  plate 
is  tirst  coviivd  with  n  thin  lay<  r  of  iilluimeii  (solution  usimI 
I'oiitains  om-  part  of  albnnun  to  I.'iO  parts  of  (ILstilled 
watiT),  the  film  allomd  lo  dry.  livatfd  with  an  old  solution 
of  collodion  which  has  turned  nd  from  separation  of  iodine, 
and  then  silvcnd  as  usual.  The  develoin-r  employed  con- 
tains 20  prms.  of  ferrous  ainnioniuni  sulphate  in  400  ec.  of 
water,  to;rcther  with  150  cc.  of  alcohol,  and  150  cc.  of  a 
sohniou  of  gelatin  iu  glacial  acetic  acid. — C.  A.  K. 


Chloride  of  Iron  in  Oxalate  Developer,     rhotofrr.  Archiv. 

28,  ^-'»- 

A  DKTTr.it  develoiX"r  is  obtained,  if,  instead  of  ferrous 
sulpliate,  ferrous  chloride  he  used,  which  is  produced  by 
dissolving  iron  filings  in  liydrochlorie  acid  ;  an  excess  of 
acid  must  be  avoided.  The  potassium  ferrous  oxalati' 
thus  produced  is  a  more  powerful  developer  than  the 
ordinary  one. — G.  II.  I!. 


Ilijdioiiulnone  Divcluper.  Thot.  Archiv.  28,  321. 
Whilst  hydroxylamine  is  an  uusatisfactory  ileveloper  on 
account  of  a  tendem-y  to  form  blisters  in  the  gelatine  film, 
hvdroquinone  (as  a  substitute  for  pyrogalhd)  is  rccouimended 
especially  for  dia  positives  and  negatives  after  retouching, 
on  account  of  the  fine  velvety  black  colour  of  the  precipitate 
and  the  clearness  of  the  negative  shadow.  The  prescription 
is:  (1)  sodium  bicarbonate,  5  grms.;  water,  40  cc. 
(2)  hyiirocpiiuonc,  1  grin. ;  sodium  sulphite,  5  grms. ; 
water,  40  cc.  For  use,  40  cc.  of  (1)  are  added  to  80  cc. 
of  (2"),  together  with  40  cc.  of  wafer.  The  latter  is  made 
warm  in  winter  and  cooled  with  ice  in  summer.  Addition 
of  alum  and  other  restraining  substances  (bromides)  is  not 
required.— G.  H.  15.       

A^eic  Ilydvonuiiione  Derelnper.     l^hot.  Archiv.  28,  36C. 

TiiK  best  prescription  is  said  to  he  the  following  :  ;t  grms. 
potassium  chloriile,  45  grms.  potassium  sulphite  (neutral), 
C  grms.  potassium  bitartrate,  140  grms.  potassium  carbonate 
are  dissolved  iu  480  cc.  distilled  water,  and  Iti  grms.  hydro- 
quiiione  arc  added  to  the  filtircd  solution.  For  use,  1  part 
of  this  solution  is  diluted  with  10  parts  distilled  water  ;  for 
dia-positives  only  8  parts  of  water  aro  added. — G.  H.  B. 


Hydroxylamine  Hi/ilrochloride  Developer,  Deutsche 
Phot.  Ztg.  11,  334. 
As  a  result  of  trials  by  practised  photographers,  the  pre- 
scribed addition  of  sodium  hydrate  as  well  as  carbonate  is 
abandoned,  as  the  former  gives  rise  to  luueh  "  pitting," 
which  spoils  the  whole  picture  or  loosens  the  film  from  the 
class,  and  with  the  carhonate  no  picture  at  all  is  developed. 
A  means  of  obtaining  the  necessary  alkalinity  without 
incniTing  the  above  defects  still,  therefore,  remains  to  be 
desired.— G.  H.  IJ.         

Chrome  Alum  Ihith  uith  Citric  Acid.     Thot.  Rnndschau 

1,  239. 
This  has  been  of  gri'at  service  on  journeys  for  bringing 
home  the  negative  unfixed.  The  follo»ing  is  the  |u-escrip- 
tion  :  10  grms.  chronu'  alum  and  4  grms.  citric  acid  are 
dissolved  iu  1  litre  of  water,  and  in  tl  is  bath  is  placid  the 
developed  and  lightly-rinsed  plale,  by  which  further 
development  is  at  once  arrested.  After  two  minutes  the 
plate  is  washetl,  finally  with  a  little  sugar  water,  then  dried 
and  packed.  On  arriving  home  the  jdates  must  be  well 
washed  before  fixing,  otherwise  the  citric  acid  will  decom- 
pose the  sodium  hyposulphite.  This  chrome  alum  bath  is 
also  an  excellent  means  of  clearing  such  plates  as  have 
become  yellow  during  development  with  alkaline  pyrogallol 
solution.— G.  n.  li. 


XXII.-EXPLOSIVES,  MATCHES,  Etc, 

Impriiccmcnts  in  the  Mdinifiiclure  of  Exploaives.     Dingl. 
I'olyt.  J.  267,419— 438. 

P.  IIkss,  Vienna,  has  invented  a  fulminating-mereury  fuse, 
which  must  sooner  or  later  replace  the  electric  fuse.  If 
the  fulminating-mereury  fuse  be  lighted,  it  burns  quietly 
away,  but  if  it  be  detonated  by  a  percussion-cap  it  explodes 
violently.  Cold  anil  moisture  have  no  influence  on  the  fuse  ; 
a  fuse  kept  under  water  for  120  hours  is  unaltered,  and 
detonates  readily.  If  a  fuse  without  a  percussion-cap  bo 
introduced  into  a  dynamite  cartridge,  the  latter  can  be 
made  to  explode  without  diminution  of  explosive  power. 
Since  fulminating-mereury  does  not  fire  an  atmosphere 
containing  10  per  cent,  of  fire-damp,  the  pretty  general 
application  of  the  fuse  iu  coal  mines  may  be  predicted. 
Pielrowicz  and  Siegert  have  taken  out  a  ])atent  for  a 
new  explosive,  which  they  name  "  sitesite."  It  consists 
of  OO  parts  of  chlorate  of  potash,  10  parts  of  antimony 
l>entasulphide,  and  .'!0  parts  of  sugar.  Tin'  two  lalli'r 
ingredients  'are  first  mixeil  in  a  mortar  and  the  elilorati* 
of  ]iotash  is  gradually  adiled  along  with  three  )i3r(s  of 
water.  The  mass  is  spread  on  a  board  and  there  mixed 
wi)h  a  wooden  spatula.  D.  Johnson  advocates  the  manu- 
facture of  gunpowder  from  nitro-eellulose.  For  the  pre- 
paration of  sporting  jiowder,  08  parts  of  dinitro-eellulose, 
2.5  ]iarts  of  barium  nitrate,  0  parts  of  potassium  nitrate, 
and  1  part  of  ultramarine  are  intimately  mixeil  with 
the  addition  of  some  water.  The  mass  is  grained  in  a 
drum  and  dried.  100  parts  are  then  moistened  with  a 
solution  of  10  parts  of  camphor  in  ."iU  parts  of  benzene  and 
allowed  to  stand  for  1  .'J  minutes.  The  benzene  and  camphor 
are  then  driven  otV  by  careful  heating.  For  the  manufacture 
of  gunpowder  fiir  military  purposes  35  parts  of  dinitro- 
eellulose,  GO  parts  of  barium  nitrate,  and  5  parts  of  charcoal 
or  soot  are  mixed  and  treated  in  the  same  manner  with  a 
camphor  solution.  The  latter  is  known  to  harden  niiro- 
cellulose.  Bertbelot  has  found  that  picric  acid  explodes 
even  in  small  iiuantities,  if  surrounded  by  a  highly  heated 
atmosphere.  It  is  well  known,  that  many  explosives  possess 
this  property,  and  from  this  point  of  \iew  picric  acid  must 
be  regarded  as  an  explosive.  11.  von  Vcs.sel  examined  ihe 
jiercussive  power  of  two  brands  of  dynamite,  occurring  in 
commerce,  viz.,  gelatin-dynamite  No.  1  and  rhexite  No.  1, 
and  found  that  they  show  nearly  the  same  effect  as  the 
kicselguhr-dynamile  adopled  by  the  Austrian  army  for 
military  purposes.  Experiments  with  a  new  explosive, 
named  'J'.iiliilwur.  recently  nndertaken  in  Uus.sia,  have  turned 
out  a  failure.  It  is  thought  that  the  explosive  is  nothing 
more  than  trinilrocelhilose. — S.  II. 


Recent  E.rperimcnis  with  Mxjtlosives  for  Blasting. 
(Gluckauf,  1887,  No.  93.) 

ExrKttisiENTs  at  Neunkirchen  showed  that  rohurite,  when 
exploded  in  confined  spaces,  gives  no  flame.  In  presence  of 
10  per  cent,  of  f  re-damp  and  of  coal  dust  no  explosion  was 
caused,  and  the  results  wire  geneniUy  satisfactory.  In 
other  districts,  however,  the  use  of  rohurite  is  not  considered 
satisfactory,  and  its  hygroscopic  pro])erties  are  said  to 
detract  from  its  value.  Carhunile  \s  not  so  dangerous  as 
rohurite  ;  the  latter  cannot,  however,  come  into  general  use 
until  its  cost  is  considerably  reduced. — B. 
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XXIII.-ANALYTICAL  CHEMISTRY. 

New  Slop-cock/vr  liiirettcs.     C.  Mcissuer.     Chem.  Kcp. 
12,  65. 

The  amiiigemcut  of  this  new  kicd  of  stop-cock  is  shown 
in  the  annexed  figure,  and  needs  no  description.  The 
object  attained  is  a  perfectly  secure  tap.— J.  B.  C. 


New  Method  of  Estimating  Soluble  Phosphoric  Acid  in 
Superphosphate.  A.  Enuuerling.  L;iudvr.  Versuchsstat., 
1886,  423 — J39. 

The  superphosphate  solution  is  mixed  with  excess  of 
calcium  chloride  and  titrated  by  running  in  caustic  soda. 
This  operation  must  not  be  reversed,  since  by  running  the 
superphosphate  solution  into  the  soda  mixed  di-  and  tri- 
calcium  phosphates  are  produced,  with  eonseiiuent  incorrect 
results.  When  phenolphthalein  is  used  as  an  indicator, 
both  the  monocaleium  phosphate  and  free  acid  are  esti- 
mated, but  with  methyl-orange  only  the  latter  is  indicated  j 
the  colour  changes  are  not  always  very  distinct  in  these 
titrations.  The  results  agree  fairly  well  with  those  obtained 
by  the  uranium  method. — D.  A.  L. 


A  New  Method  Jor  the  Quantitative  Estimation  of 
Thallium.     G.  Neumann.    Ber.  21,  356 — 359. 

The  following  method  will  probably  be  found  applicable  in 
other  analyses  besides  that  of  thallium.  Thallium,  it  is 
well  known,  can  be  precipitated,  by  electrolysis,  from  a 
solution  containing  ammonium  oxalate.  The  metal  thus 
precipitated  cannot,  however,  be  weighed  directly,  on 
account  of  its  great  tendency  to  combine  with  the  oxygen 
of  the  air.  The  author  places  the  solution  of  the  thallium 
salt  in  a  flask  capable  of  holding  about  100  cc,  and 
having  two  platinum  electrodes  fused  into  it.  After 
about  5  grs.  of  anmionium  oxalate  have  been  added  to  the 
solution,  the  whole  is  gently  warmed,  and  a  current  of  0- 1 
volt  passed  through  0'6 — 0'8  grs.  of  thallium  (adhering 
firmly  to  the  cathode)  separate  out  in  seven  hours.  To 
wash  the  flask  and  the  thallium  without  allowing  the  latter 
to  come  in  contact  with  air,  the  arrangement  shown  in 
Fig.  2  is  resorted  to,  by  which  means  water  is  run  in  at 
the  top  of  the  flask  as  quickly  as  the  contents  of  the  latter 
ore  syphoned  out  at  the  bottom.  One  advantage  of  this 
arrangement  is  that  the  current  can  be  kept  going  during 
the  washing  process.  One  litre  of  water  is  sufiBcient  for 
washing  purposes.  The  water  is  then  boiled  for  a  short 
time  to  drive  out  gases  adhering  to  the  electrodes,  and  the 
flask  is  then  connected  mth  a  "  hydrometer,"  Fig.  1  (see 
also  Zeit.  f.  Anal.  Cbcm.,  1887,  531),  acid  is  run  iu  and 


the  hydrogen  evolved,  on  the  thallium  dissolving  it  ii  col- 
lected in  thc<'  hydrometer  "  and  read  off  and  ealculat.-d  as 
thallium.  With  care,  accurate  results  (within  0-2  per 
cent.)  arc  obtained.— F.  W.  T.  K. 


i'iff.  1. 


Fig.  2. 
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Sepaialinn    of    Tin     Oxide      from      Tumislcn      Trinxide. 

K.  Doiinth  "mid  T.  MiilUr.  Mou.  f.  Chom.  8,  647  -649. 
Toe  tin  and  tmiyston  alloy  is  treated  with  nitric  acid,  and 
the  inixtiiie  of  stannic  oxido  and  tunfrstf n  tiioxido  is  ignited 
and  wriglipil,  and  then  rnhbcd  np  in  an  agate  luortar  with 
douWo  its  vohnnc  of  zinc  dust,  zinc  powder,  or  zinc  filings. 
The  mixture  is  transferred  to  a  small  covered  porcelain 
crncilili',  and  the  whole  is  then  heated  to  bright  redness  for 
»  ipuiner  of  an  hour.  This  treatment  reduces  the  tin  oxide 
to  a  siKingy  mass  of  tin,  but  the  tungsten  trioxide  is  only 
reduced  to  a  lower  oxide.  When  cool,  treat  with  dilute 
hydrocblorie  acid,  and  boil  till  all  the  tin  is  dissolved.  The 
lilpiid  is  allowed  to  cool  a  little,  rotassiuni  chlorate  is  then 
added  till  all  the  blue  oxide  of  tungsten  has  been  converted 
into  yellow  tungsten  trioxide  aiul  the  li(iuid  does  not 
show  the  slightest  blue  tint.  AVater  is  now  added,  and  the 
volume  of  the  liiiuld  increased  by  H  vols.  The  mixture  is 
then  allowed  to  stand  24  hours  (better  still,  two  days,  so  as 
to  ensure  complete  precipitation  of  tungsten  trioxide), 
filteri'il,  and  the  tungsten  trioxide  washed,  first  with  water 
acidified  with  nitric  acid,  and  then  with  a  hot  dilute  solution 
of  aminoirium  nitnite.  With  water  alone  the  filtrate  is 
turbid.  The  tungsten  trioxide  is  ignited  and  weighed.  The 
tin  can  be  determined  by  diflercnce,  or  it  can  be  precipitated 
as  Eulphide,  oxidised,  and  weighed  as  oxide. — F.  W.  T.  K. 


On  lodomctnj.  J.  Klatidi.  Lisfy  Chem.  12,  91- 
In  determining  sulphurous  acid  in  many  refuse  waters, 
Rayniann  found  that  the  ioilinc  volumetric  method  gave 
eonsidenibly  higher  results  than  the  estimation  by  weight, 
and  he  attributed  the  discrepancy  to  the  action  of  organic 
substances  present.  The  author  has  investig.tted  this  matter 
by  operating  on  sulphurous  acid  solutions  containing  known 
luibstauees.  lie  finds  that  fatty  acids  and  sugar  exercise  no 
influence  on  the  iodomelric  estimatiiins,  but  benzoic  and 
salicylic  aldehydes,  phenol,  pyrocatcchin,  hydroipiinone, 
rcsoreine,  gallic  acid,  and  tannin  use  up  a  large  quantity  of 
iodine  solution.  The  reaction  involved  is  certainly  one  of 
oxidation,  giving  rise  in  some  cases  to  colour  changes.  As 
many  refuse  waters,  e.ij.,  from  cellulose  factories,  arc  likely 
to  contain  various  phenols  and  aromatic  hydroxy  acids  and 
aldehydes,  th3  estimation  of  sulphurous  acid  by  iodomelry 
cannot  be  relied  on,  and  the  estimation  by  weight  (oxidation 
Avith  bromine  and  precipitation  as  barium  sulphate)  should 
be  adopted.— G.  H.  B. 


On    the   Volumotric    Determination    of    Anlinionic    Acid. 
G.  V.  Knorre.     Zeit.  f.  ang.  Chem.  "l888.     155—157. 

TiiK  author  has  tried  the  methods  hitherto  ]>roposed,  and 
gives  the  results  of  his  experience.  AVeil's  process  of 
titration  with  stannous  chloride,  with  eupric  chloride  as 
indicator,  is  quick  and  serviceable  if  only  approximate 
results  arc  recpiired.  Ilerronn's  muthod  of  treatment  of  the 
acid  scdution  with  excess  of  potassium  iodide  and  titration 
of  the  liberated  iodine  with  hyposulphite  could  not  be  made 
to  give  constant  results.  Weller's  method  of  distillation 
with  potassium  iodide  founded  on  Hunsen's  iirocess  for 
chlorine  estimation  yields  accurate  results.  The  author 
also  proposes  a  nu)difieatiou  of  yieiseher's  process  as 
follows  : — The  solution  of  antimonie  acid  is  strongly 
acidifieil  with  hydrochloric  acid  in  an  Erlenmeyer  flask 
and  treated  with  successive  small  portions  of  strong  sodium 
sulphite  solution,  and  well  boiled.  After  boiling  off  the 
sulphurous  acid  the  solution  is  cooled,  excess  of  sodium 
bicarbonate  adiled,  and  the  whole  titrated  with  iodine 
solution.  The  author  describes  the  last  two  methods  as 
being  c'lually  satisfactory. — G.  II.  B. 


Neifl  Method  for  the  Volumetrie  Delerminalion  of  Anti- 
mottious  and  Arsenious  Acids.  A.  Jolles.  Zeit.  f,  ang. 
Chem.  1888.  160. 
TilK  solution  to  be  tested  is  placed  in  a  burette  and  run 
into  a  solution  of  potassium  manganate  until  the  green 
colour  disiippears.  The  maiigaiutte  solution  should  be 
freshly  pctpared,  and  its  strength  determined  by  titration 


■with  a  standard  solution  of  tartar  emetic.  The  liquid  must 
contain  an  excess  of  alkali  at  the  conclusion.  It  remains 
clear  with  a  yellowish-brown  colour,  due  tj  a  soluble  but 
unstable  compound  of  the  alkali  with  manganic  oxide, 
which  latter  separates  as  a  preeii)itate  only  after  some  time. 
The  end  of  the  reaction  is  sharply  defirud,  and  the  results 
obtained  are  accurate.  The  reactions  involved  are  qiumti- 
tatively  expressed  by 

SKOj  +  2  K;Mn04  =  SbjOs  +  2  KjMnO^. 
As.,U3  +  z'KjMuOj  +  2  KU0  =  2  K3AsO<  +2MuOj  +  HjO. 
— G.  H.  B. 

Quanlilalicc  Analyus  by   Electrolysis.    By  A.  Classen. 

Ber.  21,  3.'i3. 
Tin;  paper  contains  an  account  of  further  experiments  on 
electrolytic  methods  of  analysis. 

A  rheostat  is  described  consisting  of  horizontal  bands  of 
nickel  gauze,  and  pro\  ided  with  a  series  of  binding  screws 
by  means  of  which  a  number  of  determinations  can  be  made 
simultaneously.  E.xperiments  are  quoted  in  which  deter- 
minations of  nickel  and  copper  are  made  simultaneously. 
The  intensity  of  the  current  is  best  measured  by  means  of  a 
voltameter,  a  particular  form  of  which  is  described,  con- 
sisting of  two  vertical  graduated  tubes,  the  lower  ends  being 
combined  together  by  caoutchouc  tubing  so  as  to  form 
aU. 

By  its  means  the  level  in  both  tubes  can  be  adjusted,  and 
then  the  volume  of  the  gas  is  more  readily  determined. 
For  supporting  the  vessel  in  which  the  electrolysis  is  con- 
ducted, a  gla.ss  stand  is  preferable  to  the  ordinary  retort 
stands,  which  are  readily  attacked  by  laboratory  fumes. 
The  stand  is  provided  with  a  glass  ring  and  an  arm,  by 
means  of  which  connections  pass  to  positive  and  negative 
poles  respectively. 

The  electroli  tic  determination  of  copper  is  less  exact  in 
presence  of  arsenic ;  the  latter  is  best  removed  by  evapora- 
tion with  bromine,  when  it  is  volatilised  as  the  tri-bromide. 
Lead  and  copper  can  be  determined  in  the  same  solution,  if 
the  current  is  of  such  an  intensity  as  to  yield  3  cc.  of 
electrolytic  gas  per  niiinitc  ;  the  former  metal  separates  as 
the  peroxide  at  the  positive  pole  and  the  latter  at  the 
ncgati\  e  pole.  Experiments  are  quoted  to  show  the  accuracy 
of  tbis  process. — V.  U.  V. 


Quantitative    Separation    of  Titanium  from    Iron.     By 
A.  Classen.     Ber.  21,  370. 

SciioXN  observed  that  titanic  acid,  both  in  the  solid  fonu 
and  in  solution,  is  coloured  red  by  hydrogen  peroxide,  a 
reaction  which,  as  Hicbards  found,  can  conversely  be  applied 
for  the  detection  of  hydrogen  i>eroxide.  In  presence  of  an 
alkali  a  reddish -yellow  precii)itate  is  formed,  which  consists 
of  a  higher  oxide  of  titanium,  though  the  analyses,  hitherto 
made,  have  been  far  more  concordant.  It  is  here  shown 
that  this  substaace  consists  of  tit.inium  trioxide  TiOj, 
associated  with'  variable  qualities  of  water,  one  sample  of 
which,  however,  possessed  approximatelv  the  composition 
Ti(OH)f,. 

This  reaction  can  be  used  i»)t  oidy  for  the  qualitative 
detection,  but  .ilso  for  the  (juantitative  estimation  of  titanium 
in  presence  of  iron.  Thus  for  the  former  a  solution  of 
hydrogen  peroxide  and  an  excess  of  potash  is  added  to  a 
solution  of  a  ferric  salt  containing  titiinium  dioxide  ;  the 
liquid  is  allowed  to  stand.  The  clear  supernatant  liquid  is 
syphoned  off,  aciilified  with  hydrochloric  acid,  evaporated, 
and  the  residue  taken  up,  with  hydrochloric  acid  and 
liydrogen  peroxide  added,  which  produced  the  characteristic 
yellow  coloration. 

For  the  quantitative  determination  the  process  is  con- 
ducted in  a  similar  manner.  The  iron  is  weighed  as  ferric 
oxide  and  the  titanium  a>  the  dioxide.  Test  experiments 
are  adduced  to  show  that  this  method  is  applicable  in  thi' 
ease  of  a  mixture  containing  as  little  as  one  per  cent,  of 
titanium.  When  aluminium  is  present  a  part  passes  into  the 
alkaline  filtrate ;  the  separation  of  titanium  and  aluminium 
is  best  effected  by  the  method  of  Gooch. — Y.  II.  V. 
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Eslimatinn  nf  Retrograde  Phnsphoric  Acid.     V.  Dirks  and 
F.  Wcrons.     Kiokl.  Laudw.  Voruch.-st.  34,  125. 

The  niitliors  assert  that  it  is  not  possible  to  effect  a  rigid 
sepanitioii  of  di-  or  tri-calciimi  phosphate  in  calcium 
pliosphates  by  any  of  the  methods  hitherto  proposed. 
The  best  resnhs  are  obtained  with  retermaiiu's  process, 
whieli  consists  in  the  use  of  a  neutnil  sohition  of  annnonium 
citrate  sp.  gr.  1'0'J  treated  with  50  ce.  of  annnonia  sp.  jrr. 
0-91.  Tliis  rea;;eiit  dissolves  the  dicaleinm  pliospluite  and 
the  precipitated  iron  ami  aluminium  phuspbate,  i.e.,  all 
reverted  phosphoric  acid.  The  authors  have  examined  the 
dilTerent  metliods  of  estimatinj;  the  phcisjibiiric  acid  con- 
tained in  the  "  citrate "  solution,  and  found  tliat  the 
preeiiiit;ilion  may  he  effected  with  molybdic  solution 
without  the  previous  removal  of  the  citric  acid.  Direct 
precipitation  with  magnesia  mixture  gives  unsatisfactory 
results. — D.  B. 


to  account  for  the  non-appearance  of  the  turbidity.  In 
order  to  ensure  success  in  every  case  the  authors  recom- 
mend the  use  of  a  more  concentrated  solution  of  the  ba.scs. 

— D.  B. 


PATENT. 


An  Improved  Measuring  Funnel.     H.  0.  Dahmo,  Sydney, 
New  South  Wales.     Eug.  Pat.  6014,  April  2'J,  1887.    6d. 

A  IS  the  body  of  the  funnel,  with  ncek  11  enlarged  at  D 
to  form  a  seat  for  the  stopper  C,  which  is  rigidly  con- 
nected with  llie  phite  E  by  means  of  the  arms  li  15  passing 
through  guides  tj  y.  The  spring  F  resting  on  plate  E  forces 
tlie  plug  C  on  its  seat,  and  thus  enables  any  quantity  of 
liipiid  to  be  measured  in  A.  When  it  is  desired  to  empty 
the  funnel  it  is  only  necessary  to  rest  the  plate  E  on  the 
neck  of  the  bottle  or  vessel  and  depress  the  body  of  the 
funnel ;  plug  C  is  thus  held  off  its  seat,  and  the  Uquid  in  A 
escapes. — C.  C.  II. 


JE.vamiitation  of  Pi/ridine  ISiiscs.     Weppen  and  Liidcrs. 
Chem.  Zeit.  12,  151. 

One  of  the  tests  in  the  official  examination  of  the  pyridine 
bases  employed  by  the  German  Government  for  the  dc- 
natiu-atiou  of  alcohol,  consists  in  treating  an  aijueous 
solution  of  the  bases  (1  in  250  of  water)  with  a  5  per 
cent,  solution  of  cadmium  chloride,  when  a  distinct  turbidity 
should  appear  in  a  few  moments.  The  authors  had  occasion 
to  examine  pyridine  bases  by  this  test  and  failed  to  obtain 
the  reaction,  whilst  the  manufacturer  asserted  that  in  bis 
trials  he  invariably  observed  the  turbidity.  It  was  found 
by  experiment  that  although  pure  cadmium  chloride  was 
employed  by  both  operators,  the  authors'  preparation  con- 
tained less  cadmium  than  the  salt  used  by  the  maker,  the 
diilcrvuue  iu  the  percentage  though  $>muU  bviiig  sufficieut 


Detection  of  Adulleralions  in  Orchil  and  ('iidbear.  F. 
Breinl.  Mitth.  d.  Techn.  Gewerbcmoscums  in  Wicn, 
1887,  37. 

Altiiolt.ii  certain  artificial  colouring  matters  produce  even 
faster  coloui-s  than  preparations  from  orchil,  the  latter  arc 
still  frequently  used  in  wool  dyeing  for  the  production  of 
brown  ami  other  dark  colours,  as  well  as  for  saddening  re<l 
or  green  shades,  chiefly,  jjcrhaps,  because  they  dye  wo(d 
evenly,  not  only  iu  an  acid,  but  also  in  a  neutral  bath. 
The  I'rice  of  such  preparations  being,  however,  relatively 
higher  than  that  of  most  of  the  coal-tar  colours  of  similar 
shades,  they  are  often  adulterated  not  only  with  coal  tar 
colours,  but  also  with  extracts  of  logwooil,  redwoods,  &c. 
Several  methods  for  the  detection  of  such  adulteration 
have,  at  various  times,  been  proposed.  But,  as  most  of 
them  lead  to  inaccurate,  or  at  least  doubtful,  results,  and 
since  of  the  adulterations  with  coal  tar  colours  only  tlic 
derivatives  of  rosaniline  have  been  taken  into  consideration, 
it  became  desirable  to  enlarge  the  sparse  literature  on  the 
subject  with  a  description  of  new  researches,  especially 
because,  within  the  last  ten  years,  there  has  been  dis- 
covered a  whole  series  of  azo  dyes,  from  crimson  to  claret 
red,  some  of  them  furnishing  shades  so  similar  to  that  of 
orcein  that  they  are  brought  into  the  trade  at  once  under 
the  names  of  orchil-extract,  orchil-red,  orsellin,  &e.  These 
colouring  matters  being,  besides,  very  much  cheaper  than 
magenta,  cerise,  &c.,  an  adulteration  of  orchil  preparations 
with  them  is  not  excluded. 

The  folloiving  table  shows  the  results  of  new  researches, 
made  with  all  those  coal-tar  colours  available  which 
produce  dyes  similar  to  those  of  orchil ;  also  the  reactions 
leading  to  their  detection  and  distinction  from  each  other, 
and  the  method  followed  in  producing  the  reactions. 

The  colouring  matters  mentioned  in  the  tabic  can 
obviously  not  be  considered  as  exhausting  the  whole  series 
of  coal-tar  colours  which  produce  similar  shades  to  orchil. 
It  is,  besides,  very  probable  that,  under  the  names  men- 
tioned above,  different  colour  works  produce  different 
dyestuffs,  while  the  same  products  arc  brought  into 
commerce  under  different  names.  Thus,  the  table  shows 
a  difference  in  the  products  denoted  as  orselliue  ;  and 
an  "  amaranth "  is  produced  by  several  colour  works 
from  the  residue  of  magenta ;  it  belongs,  therefore,  to 
Group  II.,  and  is  not  the  "  amaranth  "  mentioned  in 
Group  III. 

The  reactions  described  were  produced  with  the  aiiueous 
solutions  of  the  colouring  matters,  with  tbe  exception  of 
that  with  acetate  of  lead,  which,  with  respect  to  its  appli- 
cation for  the  examination  of  orchil  and  cudbear,  w,is 
produced  in  alcohohc  solution  of  the  colouring  matters, 
containing  25  vol.  per  cent,  of  absolute  alcohol. 

The  solution  of  stannous  chloride  was  prepared  by 
dissolving  10  gnus,  of  tin  crystals  (SuC!;  +  2  H;0)  in  a 
mixture  of  25  ce.  of  concentrated  hydrochloric  acid,  and 
50  cc.  of  water;  the  reactions  with  it  were  made  at 
boiling  heat.  All  the  other  reactions  took  place  in  the 
cold. 

Common  salt,  in  a  solid  form,  was  added  to  saturation. 
The  concentrated  sulphuric  acid  ought  to  be  added  to  the 
solution  of  the  colouring  matters,  with  the  precaution  that  it 
may  collect  in  a  gi-cater  rpiantity  at  the  bottom  of  the  test 
tube.  The  colour  reactions  at  the  separating  level  of  the 
two  liquids  will  then  appear  very  distinctly,  and  witli  some 
of  the  colouring  matters  various  transitional  colours  will, 
moreover,  be  preserved  iu  the  higher  layers,  which  arc  very 
characteristic,  for  instance,  in  the  case  of  safrauiues. 

The  reaction  with  nitric  acid  is  effected  by  mixing  the 
solution  of  the  colouring  matter  as  rapidly  as  po.'^sible  with 
au  equal  volume  of  concentrated  nitric  acid,  and  observing 
immediately.  This  is  necessary,  because  the  coloiifings 
which  appear  at  the  beginning  are  in  most  cases  not  oflong 
duration,  the  hquids  soon  assuming  a  brown,  and  at  last  a 
yellow  colour. 
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The  table  now  sliows  that  the  colonring  matters  of  the 
Groii|is  11.  anil  III.  niily  can  acdially  l>i'  i.-olalfil  from 
orchil,  the  fnrnKr  hy  ]iri'ci(iitalin;;  the  nntnral  cDlnurinj; 
inattcr.-i  from  their  alcoiiolic  soliitiim  hy  means  of  acetate  of 
leail,  the  latter  by  saltinf;  out  with  common  Bait.  Such  an 
isolation  of  the  Culourinf;  matters  of  Gronp  I.  is  not  possible; 
nevertheless,  they  may  be  distinctly  detected,  even  if  present 
in  very  small  (juantilies,  by  their  nnaltered  stability  when 
boileil  with  a  solution  of  stannous  chloride,  and  by  this  they 
may  also  be  distinsnished  from  the  colouring  matters  of  the 
reniaining  gnnips. 

The  most  suitable  method  of  proceedinf;  in  examininf; 
orchil  preparations  is  to  test  them  in  succession  with  respect 
to  the  single  groups.  It  is,  in  most  cases,  sufficient  to  take 
I — 2  grnis.  of  substance  for  each  of  these  testings. 

In  the  first  place,  such  a  quantity  is  boiled  with  about 
100  cc.  of  water  for  every  gramme  of  substance,  filtered,  and 
the  filtrate,  after  addition  of  15 — 20  ee.  of  hydrochloride  of 
tin,  again  heated  to  boiling.  If,  after  some  minutes  of 
continuous  boiling,  the  liquid  appears  only  yellow  or 
yellowish-brown,  no  colouring  matter  of  Group  I.  is  present  ; 
but  if  the  liipiid  retains  a  bluish-violet  colour,  orselline  H  or 
B  is  present.  If  the  liipiid  retains  a  red  or  reddish-violet 
colour,  acid  magenta,  red-\-iolet,  or  an  acid  colouring  matter 
obtained  from  ni.igeTita  residues,  is  present,  which  it  will  be 
scarcely  possible  to  determine.  If  the  result  of  testing  for 
colouring  matters  of  Group  I.  is  negative,  the  testing  is 
resumeil  with  respect  to  those  of  Group  11.  The  orchil  is 
either  dissolved  in  absolute  alcohol  (about  20  cc.  for  1  grm. 
of  extract),  treated  with  acetate  of  lead,  and  a  suflicient 
qnantity  of  water  is  then  added  till  the  licpiid  contains  about 
25  vol.  per  cent,  of  alcohol;  or  a  hot  solution  in  alcohol  of 
25  vol.  per  cent.  Is  made,  and  after  filtering,  if  necessary, 
acetate  of  lead,  at  ,'10°  Be.,  is  added  to  the  solution  (10  cc. 
of  acetate  Of  lead  for  every  gramme  of  liijuid  extract  are 
quite  sufficient).  By  this  the  natural  colouring  matters  are 
completely  luveiiiitated,  while  the  colouring  matters  of 
tironp  II.  remain  in  the  alcoholic  solution,  which  is  then 
filtered.  If  the  latter  is  quite  or  nearly  colourless,  not  any 
of  these  coal-tar  colouring  matters  is  present  ;  but  if  it  has 
a  distinct  crimson  colour  and  a  yellow  ttuorescenee,  the 
.nample  contains  aafraniiie,  the  presence  of  which  is  confirmed 
best  by  the  sulphuric  acid  reaction.  If,  however,  the  alcoholic 
filtrate  is  coloured  magenta-red,  without  fluorescence,  it  is 
tested,  after  removal  of  the  alcohol,  with  nitric  acid.  If  by 
this  it  assumes  only  a  yellowish-brown  colour,  without 
fluorescence,  pure  magenta  \s  present;  but  if,  at  the  same 
time,  a  yellowish-green  fluorescence  is  perceived,  the  latter 
proves  the  presence  of  a  basic  colouring  matter  {cerise, 
grenadiii,  &c.)  prepared  from  magenta  residues.  The 
acetou  reaction  may  also  be  advantageously  employed  for 
the  detection  of  rosaniline  derivates. 

The  above  reactions  are  done  in  alcoholic  solution,  partly 
on  account  of  the  difficult  solubility  .already  mentioned  of 
the  compounds  of  orcein  with  colour  bases  in  water,  partly 
because  the  aqueous  .solutions  of  the  basic  colouring  matters 
obtained  from  magenta  residues  are  partially  precipitated 
by  acetate  of  lead.  It  is,  however,  not  advisable  to  employ 
the  alcohol  in  a  more  concentrated  st.ate  than  indicated, 
because  otherwise  some  orcein  remains  dissolved  in  it. 

In  order  to  establish  the  presence  or  absence  of  the 
colouring  matters  of  Group  III.,  a  new  portion  of  the 
sample  is  boileil  with  water  (about  100  ec.  for  1  grm.  of 
substauce),  l<-ft  to  cool,  filtered,  and  the  filtrate  saturated 
■with  common  salt.  By  this  all  the  colouring  matters  of 
Group  III.  are  precipitated,  most  of  them  completely. 
In  most  cases,  however,  part  of  the  orcein  is  at  the  same 
time  precipitated,  probably  as  an  alkali  compound.  The 
residue  on  the  filter  is  therefore  washed  with  a  saturated 
solution  of  common  salt  (to  which,  for  the  purpose  of  a 
more  rapid  removal  of  the  precipitated  orcein,  a  few  ilrops 
of  dilute  caustic  soda  may  be  added),  and  the  washing  is 
continued  until  the  liquid  runs  off  quite  or  nearly  colour- 
less. If  there  is  still  a  residue,  it  is  dissolved  in  hot  water, 
and  the  solution  treated,  after  cooling,  with  concentrated 
sulphuric  acid.  If  by  this  a  distinct,  even  though  not  very 
intensely  coloured,  violet  or  blue  zone  is  obtained,  the 
presence  of  a  colouring  matter  of  Group  III.  may  be 
stated  with  certainty  ;  the  further  reactions,   as   well   as 


"dyeing  experiments  on  wool  or  silk,  will  furnish  further 
iiiftirmation  as  to  Its  nature.  If,  on  the  contrary',  sulphuric 
acid  produces  a  red  or  brown  zone,  this  originates  from 
orcein  only  which  was  precipitated  by  common  salt  and 
not  completely  washed  out. 

Nearly  all  the  colouring  matters  mentioned  in  the  fable 
may,  by  the  method  described,  be  distinctly  detected,  even 
if  they  occur  in  a  quantity  of  not  more  than  one-tenth  per 
cent,  of  the  orchil.  Even  of  amaranth  (L.  C.  &  Co.),  which 
of  all  the  colouring  matters  of  (iroup  III.,  Is  salted  out  by 
conmioii  .salt  In  the  least  complete  nianner,  as  little  as  one- 
half  per  cent,  may  be  distinctly  detected. 

Although  there  may  be  several  colouring  matters,  besides 
those  mentioned  In  the  table,  which  produce  sh.adcs  similar 
to  those  of  orchil  preparations,  yet  It  scarcely  admits  of  any 
doubt  that  It  will  be  possible  to  bring  them  under  one  or 
the  other  of  the  three  groups.  -Vgaln,  the  possibility  is  not 
excluded  that  two  coal-tar  colouring  matters,  which  belong 
to  different  groups,  might  be  found  In  the  same  sample  of 
orchil  or  cudbear,  since  various  proiluets  brought  into  the 
tr.ade  as  orchil  substitute,  orchil  red,  Sic.,  are  a  mixture  of 
several  colouring  matters.  Thus,  It  was  found  that  such 
an  "  orchil  extract "  in  the  form  of  a  very  uniform 
orange-red  powder,  was  a  mixture  of  acid  magenta  with 
orange  II. 

Although  It  may  not  be  possible  for  the  analyst,  In  all 
cases,  to  establish  the  species  of  coal-tar  colour  employed  in 
the  adulteration,  be  will  now  at  least  be  able  to  state  whether 
such  a  substance  is  present  or  not. 

An  adulteration  of  orchil  colouring  matters  with  log- 
wood or  Brazil-wood  may  be  shown  very  easily  by  a 
dye  trial  on  mordanted  cotton.  Cotton  yarn  or  cloth 
mordanted  with  iron  or  alumina  salts  answers  the  purpose 
best.  The  cotton  stufi  Is  dyed  for  half  an  hour  In  the  hot 
solution  of  the  suspected  sample,  which  befure  has  been 
boiled  and  suitably  diluted  ;  it  is  then  washed  in  a  warm 
solution  of  soap.  I'ure  orchil  or  cudbear  produces  scarcely 
any  colour  on  mordanted  cotton  (an  extremely  faint  pink 
only),  while  a  sample  containing  an  extract  of  logwood  or 
redwood  dyes  the  cotton  readily,  extract  of  logwood  dyeing 
cotton  mordanted  with  Iron  salts,  bluish-grey  or  black  ; 
if  mordanted  with  alumina  salts,  blulsh-vi,ilet.  By  the  red- 
wood, cotton  mordanted  with  Iron  salts  is  dyed  a  blackish- 
brown  ;  if  mordanted  with  alumina  salts,  red. 

By  dyeing  experiments  of  this  kind  It  Is  possible  to  detect 
one-tenth  per  cent.,  and  even  less,  of  the  mentioned  ex- 
tracts of  colouring  matter  in  orchil  or  cudbear,  and  even 
their  quantity  may,  by  comparative  trials,  be  approximately 
determined.  — W.  S. 

Methylene  Blue  as  a  Test  for  Glucose,  Irwert-suijar, 
Dextrnsp,  and  other  Non-saccharin  Organic  Substanecs 
in  Beet-sugar.    A.  Ihl.     Deutsche  Zueker  Ind.  188S,  8. 

Pduk  beet-sugar  solution  mixed  with  sodium  carbonate  and 
boiled  with  methylene  blue  does  not  decolorise  the  latter, 
but  ill  the  presence  of  any  of  the  above  substances,  even  in 
the  smallest  quantities,  the  blue  is  reduced  and  the  colour 
discharged. — D.  A.  L, 


Detection  of  Cane  Sugar  in  Vegetable  Substanecs. 
E.  Schnlze.  Laudw.  Versuchsst.  34,  408. 
The  author  has  Isolated  crystals  of  cane  sugar  from  etiolated 
pot.ito  sprouts,  the  seed  of  the  flowers  of  Pinus  si/lreslris, 
the  roots  of  carrots,  and  leaves  of  I'itis  rinifirii  by 
digesting  the  substance  with  alcohol  of  80  per  ciMit.,  treating 
the  extract  with  strontium  hydroxide  and  decomposing  the 
precipitate  with  carbonic  anhydride.  Although  maltose  is 
also  precipltiited  by  strontium  hydroxide.  It  is  readily 
distinguished  from  cane  sugar  crystallogia]ihIeally  as  well 
as  by  the  formation  of  mucic  acid  on  oxidation  with  nitric 
add.— D.  B. 


Guarana.    A.  Kremel.     Pharm.  Post.  21,  101. 

The  author  reeommends  the  following  method  for  the 
determination  of  the  cafTeVne  in  Guarana : — Dissolve 
10  grms.  of  Guarana  powder  iu  100  gnns.  of  2j  per  cent. 


348 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEmCAL  INDUSTRY.       [April  so,  isss. 


nlcoliol  in  n  smnll  fliisk  niul  wol^ili  fho  whole.  Dijiest  the" 
mixture  on  the  wiiter  batli  for  one  to  two  liours,  make  up 
tlie  loss  in  weight  hy  ii  per  cent,  alcohol,  anil  filter  off 
5U  00.  of  the  solution  into  a  jioreelaiu  ilisli.  To  this  an 
exeess  of  oaleiuui  hvilnite  is  achle<l,  the  mixture  evaporated 
to  ilrvnoss,  ami  the  residue,  after  lieing  powdered,  extracted 
with  "ehloroform  in  an  extraction  ai>iianitus.  The  residue 
from  the  chloroform  extract  is  dried  at  100"  nnd  weifrhed. 
C'cmunereial  Gnammi  contains  3-12  to  3-80  per  cent,  of 
caflciue. — C.  A.  K. 


Determination  of  Sicotincin  Tohacco  extract.  J.  Biol. 
Pharm.  Ztsehr.  Kussil,  27,  3. 
Kissi.iNo's  method  is  reoommended,  in  which  the  extract 
is  distilled  by  steam  after  treatment  witli  caustic  potash  ; 
lint  instead  of  extracting  the  concentrated  distillate  in  a 
Soxhlet  apparatus  with  ether,  the  mithor  finds  that  six 
(ihakinps  with  ether,  using  20  ce.  nt  a  time,  is  equally 
efficient— C.  A.  K. 

The   Determination  of  Starch    in  Vegetable    Substances. 
GoUlmann.    Siiddentsche  Apoth.  Zeit.  1887,  27,  230. 

ZiPi'KRKK  (Chein.  Zeit.  Kep.  11,  11)  reccommcnds  3i  hours' 
lu'atins  under  a  pressure  of  four  atmospheres  in  a  Soxhlet's 
steam  apparatus,  in  order  to  convert  the  starch  contained  in 
vegetable  suhst;uices  into  .soluble  starch.  According  to  the 
author,  cellulose  and  allied  substances  also  go  into  solution 
when  lieated  under  this  pressure,  whence  too  high  results 
are  obtained;  2',  hours  heating  under  a  pressure  of  2  iatmos. 
is  sufficient  in  the  case  of  pepper,  and  with  cinnamon  1  hour 
nt  2  atmos.  is  enough.  Uesults  are  given  supporting  these 
statemcnte. — C.  A.  IC. 


The  Determination  of  the  liasr.iin  Cnmmcrelnl  Alcohol. 
L.  Limlet.  Compt.  Kend.  106,  280. 
Tun  nitrogen  of  the  bases  is  converted  into  ammonia  by 
Kjeldahl's  method,  and  the  latter  determined  by  stamlard 
acid.  0-5  to  1  litre  of  the  alcohol  are  diluted  to  50°  (Gay 
Lnssac')  shaken  with  20  grms.  of  sulphuric  acid,  and  then 
the  alcohol  and  water  completely  distilled  off.  The  s\ilphiirie 
acid  first  carbonises  the  residue,  sulphin-  dioxide  is  evolved, 
and  the  whole  forms  a  clear  solution  to  which  0'5  grui.  of 
mercury  are  added,  and  the  mixture  heated  nearly  to  boiling 
for  1—2  hours.  The  solution  is  then  transferred  to  a 
Sehloesing's  ajiparatus,  and  the  nitrogen  contained  in  the 
bases  determined  as  annnonia  by  t  real  uient  with  potassium 
sulphide  and  caustic  juitash.  The  method  is  accurate  and 
very  delicate.  Thi'  amount  of  ammonia  obtained  per  litre  of 
alcohol  varied  in  the  case  of  10  kinds  of  brandy  tested  from 
0-40  to  1-40  m. grms., ill  one  instance  reaching 2 -Slim  grms.; 
rum  from  mohisses  reaches  2  •  54  to  5  ■  30  m.  grms.,  and  spirit 
from  beet-root  molasses  10-23  to  23-05m.  grms.  of  ammonia 
per  litro  alcohol. — C.  A.  K. 


Copper  in  I'liim  Jam.    K.  Keiohardt.     Arch.  Pharm. 
26,  80. 
In  four  samples  of  plum  jam  O-OOl.",  lo  O'OOS  per  cent,  of 
copper  was  found  by  the  author,  who  stales    that    he  has 
detected  copper  in  every  case  which   he  has   tried.     The 
preserve  is  prepared  in  copper  vessels. — C.  A.  K. 


Tea  Testinq.     A.  Bnkowski  and  M.  Aleksandrow.     Chein. 

Zeit.  IJep.  12,  ■>•>. 
TiiK  tea  is  first  dried  at  100' — llu  and  then  the  amount  of 
extract,  of  thein,  and  of  total  and  soluble  asli  determined  in 
the  dried  sam|de.  Of  4U  samples  examined,  one-half  were 
found  to  lie  adulterated.  The  perceiil.ige  of  extract  varied 
from  23"3  to  40'08  per  cent.,  and  was  somevhat  less  in 
the  adulterated  samples  than  in  the  others,  but  it  varies 
too  much  with  the  different  kinds  of  tea  to  be  of  value  in 
determining  the  ijuality.  The  percentage  of  thein  was 
0'05  to  2"80;  the  adulterated  samples  always  contained 
less  than  1  per  ecut.,  mostly  from  0-4  to  0'5  per  cent.    The 


ash  varied  from  .5  •  6  to  40  per  cent. ;  the  pure  samples  did 

not  ooiilain  above  lo  per  cent,  of  ash;  a  considerable 
amount  of  brass  filings  were  found  in  one  of  tho  adiilti-rated 
samples.  Amongst  the  colouring  matters  eiuployed,  caramol, 
logwood  extrael,  I'nis-iau  blue,  and  indigo  were  detected. 
Tbe  authors  also  examined  the  samples  under  tho  micm- 
scope,  and  they  lay  great  stress  upon  the  value  of  such  im 
examination.— C.  A.  K. 


The  Ucichcrl-Mclssl  Method  for  Testing  Butter,  and 
Wollni/'s  Modilicalion  of  the  same.  F.  (ioldmann.  Chem. 
Zeit.  12,  283-284  and  317—319. 

(Continued  t\om  p.  238  of  this  .Journal,  1888.) 
The  apparatus  in  which  the  distillation  by  steam  is  efTected 
is  described  in  detail.  The  flask  eonlaining  the  melted  fat 
has  a  long  neck,  and  is  connected  by  tubes  passing  through 
a  rubber  stopper,  with  the  steam  generator  on  the  one  side, 
with  the  condenser  on  the  other,  and  also  with  a  pijiette  for 
introducing  the  suliihuric  aeid.  The  melted  butter  fat  is 
first  placed  in  the  flask,  the  alcohol  and  caustic  alkali  added, 
and  the  whole  heated  for  20  minutes,  the  flask  being 
attached  to  an  upright  condenser.  After  this,  the  con- 
denser is  reversed,  and  C  cc.  of  liiiuid  distilled  otf,  when  a 
jo  ec.  flask  is  placed  as  the  'eeeiver,  and  the  distillation 
eontiiuied  until  ."lO  ec.  have  passed  over.  The  last  traces  of 
alcohol  are  removed  by  means  of  steam,  the  steam  delivery 
tube  being  allowed  to  play  just  on  the  surface  of  the  liipiid. 
The  alcohol  is  thus  completely  removed,  and  the  soap  is 
treated  with  5  ec.  of  dilute  sulphuric  aeid  (1:4)  which  is 
run  in  by  means  of  the  above-mentioned  pipette,  so  th;it  the 
stopper  of  the  flask  need  not  be  taken  out.  The  fatty  acids 
separ;ite,  and  the  volatile  acids  are  removed  by  steam. 
There  is  no  fear  of  sulphuric  aeid  passing  over  if  the  heat- 
ing is  carefully  conducted.  To  guard  against  any  of  the 
liipiid  passing  over  owing  to  the  frothing,  the  flask  must 
must  have  a  long  neck,  and  be  attached  by  a  long  delivery 
tube  to  the  condenser. 

l!y  this  means  the  total  volatile  fatty  aeiils  arc  obtained 
in  the  distillate,  while  in  Wollny's  method  only  a  portion 
of  these  are  obtained  ;  in  the  latter  ease  an  error  of  1')  per 
cent,  on  the  tot;il  volatile  fatty  acids  is  introduced, 
although  the  method  gives  concordant  results.  From  a 
miiuber  of  aiialy.si-s  carried  out  aeeoiding  lo  the  author's 
method,  it  appears  that  from  200  ee.  to  1,'.)00  ec.  of  distillate 
must  be  distilled  over  before  the  whole  of  the  volatile  aeids 
are  obtained ;  the  purer  the  butter  is,  the  longer  it  takes. 
With  some  im]iure  samples,  containing  2  to  5  iier  cent,  of 
butter,  the  distillation  of  200  to  300  cc.  is  sufficient.  The 
method  takes  a  long  time,  especially  in  the  case  of  rich 
butters,  but  the  author  suggests  tliat  by  only  distilling 
over  1)00  00.  of  liiiuid,  and  allowing  for  the  small  amount  of 
volatile  fatly  aoids  loft  behind  from  the  results  of  a  series 
of  experiments,  the  whole  analysis  might  be  carried  through 
in  four  hours.  The  results  are  accurate,  but  always  slightly 
high.  In  examining  maigarin,  0'5  cc.  of  the  baryta 
solution  were  found  to  be  required  for  5  grms.  of  niargarin 
from  three  blind  experiments,  and  this  must,  therefore,  be 
subtracted  in  each  determination.  The  author  ealoulates 
from  six  determinations  that  1  cc.  of  the  baryta  solution  is 
eipial  to  0- IGl  grms.  of  butter,  and  knowing  this,  an  idea 
ean  readily  be  got  from  the  titration  of  the  first  100  ec.  of 
tho  distillate  as  to  the  purity  of  the  sample,  and  consoi|nently 
how  many  cc.  distillate  will  be  required.  The  distillation 
is  regarded  as  complete  when  the  last  100  cc.  do  not  require 
more  than  0  05  cc.  of  the  baryta  solution.  In  conclusion, 
full  details  of  the  method,  modified  in  accordance  with  the 
above  observations,  are  given. — C.  A.  K. 


Determination  of  Ash  in  Sugar  by  means  of  Sutphnic  Acid. 

Danysz.  Dent.  Zuokerind.  13,  38. 
The  sugar,  previously  moistened  with  sulphuric  acid,  is 
treated  with  1  c:.  of  ether  and  ignited.  The  mass  is  thus 
earboiiisod  without  swelling  up,  a  porous  coke  being 
obtained  which  is  incinerated  in  a  mufflu  in  the  usual 
maiini;r. — I),  li. 
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Kstimation  of  Free  Acid  in  Taiiiiiii  Liijuor  by  Titralion. 
U.  Koch.     Din;;!.  Tolvt.  .1.  267,  4j8— 4GJ. 

MttiiKATi!  has  critieisi'd  KocL's  iiiitho(l'(tliis  Journal,  1887, 
608),  and  comi'  tu  the  ucfiielii^ioii  that  it  wa-  iiscliss. 
The  olijuctions  iveiv  chii-Hy  diivcttil  apiinst  the  appheatioii 
of  albiiiuoa  for  deeolorisation,  and  the  iiiduatur  for  a>- 
certaining  the  point  of  neutrality.  Koeh  upholds  his 
method,  and  proves  by  analytical  data  that  allninien,  if 
u^ed  properly,  ■rives  truslwortliy  re.^ult.-.  l!ut  this  is  really 
irrelevant,  as  in  a  later  eounuunieatiou  Koch  replaced 
albumen  by  "lehitin  sohition.  The  second  objection  is  of 
no  weight,  and  can  be  raised  against  almost  any  indicator. 
After  some  practice  the  point  of  neutrality  can  be  judged 
with  certainly,  as  the  chauj;c  of  colour  is  perfectly  sharp 
ami  definite.  Koch  also  points  out  that  his  method  is  the 
most  simple  of  any  yet  known,  and  specially  suitable  lor 
technical  work,  for  which  it  was  originally  devised. — S.  11. 


ir^yTy 


The'Qaanlituliec  DetniiiiiKilioii  nl  I'arafHii.   1!.  Zuloziecki. 
Dingl.  Polyt.  J.'267,  274. 

KxuVL  alcohol  of  75  Tr.  docs  not  dissolve  paraffin.  The 
slight  solubility  of  paraffin  in  aniyl  alcohol  is  diminished  by 
the  addition  of  ethyl  alcohol.  10 — 20  ec.  (^or  lu — 20  grm.) 
paraffin  is  mixed  with  five  times  the  amount  of  aniyl  alcohol, 
and  the  same  quantity  of  ethyl  alcohol  of  75'  Tr.,  and  the 
mixture  allowed  to  stand  in  a  cool  place.  It  is  filtered 
through  a  dry  filter  and  washed  with  a  mixture  of  two  parts 
of  amyl  and  one  part  of  ethyl  alcohol.  The  paratBii  is 
then  extracted  with  ether,  in  an  apparatus  shown  in  the 
figure.  I'he  paraffin  and  iilter-papcr  are  put  into  the  fl:i,sk  u, 
which  is  previously  weighed  and  extracted  J — '.  hour. 
The  flask  is  then  dried  at  125^  and  weighed.  With  i\\\- 
mcthod  the  amount  of  solid  paraffin  in  crude  oils  may  be 
determined,  in  which  case  li)  times  instead  of  5  times"  tlic 
amount  of  ethyl  alcohol  i>  taken.  IJy  the  same  method, 
paraffin  in  fatty  acids,  neutral  fat>,  resins,  aiul  resin  oils 
may  be  determined. — J.  H.  C. 


Oh  the  Varijieatiun  nj  Sugar  SotiilionsJ'ur  I'oliirinaliuit. 
Przegl.  techn.  24,  -49. 
Hesidks  the  uieaus  proposed  by  Degener  and  llcrle>, 
C.  Bytcl  uses  chalk  for  the  same  purpose.  A  quantity  of 
finely-powdered  and  sifted  chalk  is  washed  witli  water  by 
decantation,  and  dried  only  so  far  as  to  form  a  meitly 
powder.  This  condition  offers  advantages  over  perfectly 
dry  chalk,  which  refuses  to  become  readily  wetted.  The 
sugar  solution  is  first  treated  with  lead  acetate,  and  to  the 


resulting  opalescent  liquid  about  I  grm.  of  the  moi.-t  chalk 
is  added.  After  shaking  and  filtering,  a  perfectly  clear 
solution  is  obtained. — G.  II.  13. 


On  Sulphate  of  Quinine.  O.  Hesse.  I'harm.  Ztg.  33,  ii8- 
Till;  author  (haws  attention  to  the  fact  that  the  so-called 
Chin,  sulfur,  puriss.  of  Schafer  may  contain  admittedly  as 
much  as  2i  per  cent,  cinchonidine  >ulphate  even  when 
passable  \)y  the  oxalate  test.  There  is,  therefore,  no 
sufficient  reason  for  selling  this  preparation  15 — 20  per 
cent,  dearer,  as  Hesse  finds  that  ordinary  sulphate  of 
quinine  contains  only  3 '64  per  cent,  cinchonidine  sulphate 
as  a  maximum,  the  usual  quantity  being  2 — 3  per  cent. 
Hesse  further  remarks  that  the  ammonia  test,  as  improved 
by  Keener  and  Weller,  is  fully  equal  to  the  oxalate  test  in 
the  detection  of  cinchoniuc,  and  fulfils  practical  require- 
ments better.— G.  H.  B. 


On  the  Titration  of  Pyridine  Duses.  K.  E.  ijchulze. 
Ber.  20,  3391. 
The  author  hiis  found  ferric  chloride  to  serve  as  a  sufficiently 
sharp  indicator  for  the  titration  of  the  pyridine  bases. 
0  cc.  of  pure  pyridine  are  diisolvcd  in  100  cc.  of  water,  and 
25  cc.  are  treated  with  1  cc.  of  a  5  per  cent,  solution  of 
ferric  chloride.  The  mixture  is  then  cautiously  treated 
with  normal  sulphuric  acid  until  the  reddish-brown  pre- 
cipitate of  ferric  hydrate  just  disappears.  The  last  additions 
of  acid  are  made  at  intervals  of  i — 1  minute.  The  solution 
at  the  end  of  the  titration  is  quite  clear. — G.  H.  B. 


On  the  Analysis  of  Raw  Materials  containing  Tartaric 
Acid.  Goldenberg,  Geromont,  &  Co.  Cheni.  Zeit.  24, 
390. 

Ix  reply  to  v.  Lorenz's  criticisms  and  [uoposed  new  method 
for  estimating  tartaric  acid  in  Zcits.  Anal.  Chem.  27,  8  (sec 
this  Journal,  1888,  136),  the  authors  tielieve  that  the  higher 
results  obtained  by  him  are  due  to  the  presence  of  acetic 
acid,  which  clings  most  tenaciously  to  the  impure  slimy 
precipitate  resulting  from  the  acidification  of  the  solution 
got  by  digesting  the  crude  tartar  with  potassium  carbonate, 
and  which  cannot  be  removed  e\eu  by  repeated  washing. 
They  are  convinced  that  the  results  by  the  "  improved " 
method  are  too  high,  and  that  the  older  process  is  the  more 
correct.  It  is  true  that  potassium  bitartrate  is  somewhat 
soluble  in  alcohol  containing  acetic  acid,  but  the  addition  of 
l*5to2grms.  of  potassium  chloride  is  sufficient  to  render 
precipitation  complete.  X  new  method  adopted  gives  results 
coufivmatory  of  the  older  method. 

Analysis  of  Dry  \yi)ie  Lees. — 6  grams  of  the  finely 
powdered  substance  are  stirred  in  a  beaker  with  9  cc,  of 
HCl.  (sp.  gr.  =  I'lO),  a  like  volume  of  water  is  now 
gradually  added,  and  the  mixture  is  digested  with  frequent 
stirring  for  1 — 2  hours  throughout  at  the  ordinary  tempera- 
ture. The  liquid  is  now  made  up  to  100  cc.  with  water  and 
passed  through  a  dry  filter.  50  cc.  are  then  placed  in  a 
well-covered  beaker  to  which  10  cc.  of  K-CO.,  solution 
(containing  3  grms.  KnC03)  are  added  ;  after  boiling  for 
some  time  the  CO^,  will  be  completely  expelled  and  the 
CaC03  precipitate  will  have  completely  separated  in  the 
crystalline  condition  :  after  filtering  and  washing  the  latter, 
the  solution  is  evaporated  to  about  10  cc,  acidified  with 
2—25  cc.  of  glacial  acetic  acid  gradually  introduced  with 
con-tant  stirring,  mixed  with  100  cc.  of  pure  alcohol  of  90' — 
96"  Tr.  and  stirred  until  the  precipitate  is  distinctly  crystal- 
line. After  frequent  washings  by  decantation  the  precipitate 
is  filtered  through  a  9  cm.  filter,  which,  with  precipitate  and 
dish  must  be  thorongljy  washed  free  from  acetic  acid  by 
means  of  alcohol.  The  filter,  with  the  precipitate,  is  now 
transferred  from  the  funnel  into  a  beaker:  the  dish  i~ 
washed  with  boiling  water  which  is  then  added  to  the  sub- 
stance ill  the  beaker,  and  the  whole  is  titrated  with  normal 
alkali.  The  number  of  cc.  of  alkali  used  multiplied  by  five 
gives  the  percentage  of  tartaric  acid  in  the  lecs.  In  making 
allowance  for  the  volume  of  the  residue  insoluble  in  HCl., 
it  is  found  that  0'7  per  cent,  should  be  deducted  from  a 
yield  of  20  per  cent,  tartaric  acid,  or  0'7  +  0'02  ii  from  one 
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of  -JO  +  H  JUT  ccul.  Ill  allal^sillg  lartiii  aiiil  calcium 
larlnite,  3  (rriiis.  of  the  Mibptiiiire  are  di};l•^lell  with  9  cc.  of 
111.-  IlCl  :  the  Miliilioii  is  then  lilt.-red  (tliu  ie>i.'lui'  being  well 
wa^hed)  and  made  u|i  to  10"  to.,  of  wliiili  50  if.  are  used 
for  the  sulisri|uenl  stages  as  above.  Tlie  percentage  of 
tartaric  acid  is  in  tlii>  ease  found  by  mulliplving  by  10  the 
nuiuber  of  ec.  of  normal  alkali  used. — W.  G.  M. 


Milk  Analysis.     H.  Seliieib.     Zeit.  f.  augew.  Cbem.  j 

1888,135. 
n.  K6>E  (Zeits.  f.  angew.  Chein.  Feb.  1888,  100)  intimates  j 
that  be  has  found  a  loss  in  the.  amount  of  fat  as  determined 
in  the  milk  residue,  if  the  latter  be  allowed  to  stand. 
Kxi>eriments  made  by  the  author,  in  which  about  10  grins, 
milk  were  evaporated  to  dryness  with  20  grms.  sand,  give 
eoineidcnt  results.  All  the  iiorlioiis  of  luill;  taken  were 
evaporated  on  the  same  day.  In  llie  ease  of  the  4tli,  5th, 
and  nth  portions,  the  residues  were  ground  up  immediately 
before  extraction,  the  others  were  ground  up  on  the  first  day 
nud  kept  in  a  desiccator  until  recpiired  for  extraction. 

Kilracted  on— 

(Dlstday 3N5  per  cent.  fiit.  ] 

(2)  4th   S-57       „  „  I 

(3)  5th   3-50 

(1)  2nd S'4S       „  „ 

[i)  oth   „      3-o7 

A  second  sample  of  milk  gave  : — 

Extracted  on— 

(fl)  1st  day   -I'ao  per  cent.  fat. 

(7)  2nd 1-35 

(8)  4th  4-15       „ 

(9)  5th  „      4-21 

—J.  W.  L. 


8  grms.  the  result  was  still  eonsiderably  too  low.  The 
man^anate  used  was  obtaine<l  from  the  same  source  as 
.lolic.s  rceoimnends,  and  the  author  e(nieluiles  that  the 
permanganate  cannot  be  replaced  in  this  method  by  the 
manganate  of  jiotash. — .T.  W.  L. 

'/'he  .Uliilli  ration  of  Hal  ley.  V.  15oekair\.  Hull.  Soc. 
Chim.  49,  •.'■»7. 
Tkn  ee.  fat  freed  from  extraneous  matter  by  ileeanlation 
and  filtration  is  dissohed  in  20  cc.  ciysiallisable  henzi'ue, 
and  to  the  solution  alcohol  of  9fi-"'  ((iay  I.iissae)  is  adiled 
until  turbidity  apiiears.  It  is  then  left  for  an  hour  at  a 
temperature  (>f  12".  If  a  fat  rich  in  olein  is  present  the 
precipitate  is  oily.  Stearin,  palmilin,  aiul  margarin  have  a 
floceiilent  appearance.  Of  all  fats  butter  reiiuires  the  most 
alcohol,  and  the  smallest  i|naiitily  of  liipiid  separates. 
According  to  the  author  all  butter  is  of  doubtful  purity 
which  reipiires  less  than  35  ee.  alcohol  for  lu-odneing  tur- 
bidity in  10  cc.  of  butter.— J.  B.  C. 


Ksliiiiiil!o:i  of  Starch  hi/  tin-  Barium  Method.     F.  Seyfert. 

Zeits.  f.  angew.  Chem.  1888,  126—129. 
In  Using  this  method  the  author  has  found  it  expedient  to 
allow  the  precipitate  to  settle  well  and  to  draw  off  an 
aliquot  part  of  the  supernatant  liipiid  for  the  barium 
titration,  rather  than  to  filter  this  off.  He  points  out 
the  large  error  in  the  percentage  of  starch  which  may 
occur  through  even  a  very  slight  action  of  the  carbonic 
acid  of  the  atinosidiere.  Experiments  were  also  carried 
out  to  test  the  question  as  to  whether  I  he  time  rei[uired 
for  the  settling  of  the  barium  prccipil;itc  ixercised  any 
influence  ou  the  result ;  the  detcrminatioiis  made  after 
standing  over  24  and  40  hours  respectively  showed,  how. 
ever,  no  diflfercuce. 

The  concentration  of  the  alcohol  present  in  the  solution 
after  precipitation  with  barium  hydrate  appears  to  exercise 
-<mie  influence.  In  two  series  of  dclerniinations  of  the 
starch  in  pot;itoes,  twice  the  i|uantity  of  alcohol  was  used 
in  the  one  ease  as  in  the  other,  the  total  volumes  of  licpiid 
remaining  unchanged.  In  the  former  case  about  1  cc.  less 
sulphuric  acid  was  reipiired  to  titrate  the  excess  of  barium 
ihan  in  the  latter,  representing  about  14  per  cent,  of  starch. 
Ill  another  series  of  determinations  of  starch  in  ]iotatoes, 
varyiui;  ipiaulities  of  alcohol  were  used,  when  it  was  found 
that  the  results  \aried  between  79 -82  per  cent,  and  105  per 
cent,  starch. 

The  author  conclude^  that  in  order  to  obtain  eoineidcnt 
results  with  this  method,  the  quantity  of  alcohol  used  must 
remain  unchanged,  and  that  the  quantity  suggested  by 
V.  Asboth,  viz.  50  cc.  of  45  per  cent,  alcohol,  gives  the 
most  correct  results.— J.  W.  L. 


liini  diitZsiijiHoiidii'  s  Mitlmd  for  iht  Estimalioii  uf 
(itijccrol  ill  i'u's  and  Aquroiis  Solutions.  F.  Filsiuger. 
Zeits.  f.  angew.  Chem.  1S88,  123  —  124 

l'-Xi'KKiMENT8  Carried  out  under  tile  author's  direction 
show  that  ilolles'  modification  of  this  method  is  not 
reliable.  (This  Journal  1888,  7,  13C.)  -V  solution  of 
glvcerol  in  soap  lye,  containing  74  8  ]ier  cent,  as  estimated 
bv  means  of  potassium  permanganate,  «as  treated  accord- 
ing to  Jollcs'  modification,  and  the  result  obtained  was 
much  too  low.     Hy  the  application  of  15  grms.  instead  of 


Qit'minr  Alkaloids.  O.  Hesse.  Annaleii,  243,  l-il  — 150. 
The  author  finds  that  theiuethod  of  determining  the  relative 
quantities  of  quinine  and  cinchonidine  in  cinchona  bark 
extract  by  the  rotatory  power  of  the  tartrates  of  these  bases 
in  acid  solution  is  unreliable.  The  cause  of  this  may,  the 
author  thinks,  be  attributed  to  the  presence  of  hydroquininc 
and  hydrociuchonidine.  A  further  error  ma j  be  found  in 
the  fact  that  the  preparations  have  not  the  same  degree  of 
purity,  for  this  is  only  obtainv'd  by  rccrystallisation.  a 
process  which  may  modify  the  proportion  of  the  bases 
present.  Xo  comparative  determinations  are  therefore 
possible.  Moreover,  the  rotatory  power  of  the  jiure  salts 
differs  with  different  observers.  This  is  i>r(ibably  due  to 
the  efflorescent  character  of  the  tartrates  and  to  an  indefinite 
knowledge  of  their  constitution.  AVhereas  some  observers 
consider  both  tartrates  to  contain  one  molecule  of  water  of 
crystallisation,  the  author  shows  that  in  reality  quiuine 
j  tartrate  contains  two  molecules,  one  of  which  it  loses  at 
I  180"  and  the  second  at  140°.  Two  molecules  are  also 
present  in  the  mixed  tartrates  of  quinine  and  cinchonidine. 
The  author  finds  that  certain  salts  of  (ininine  and  cincho- 
nidine when  mixed  together  crystallise  in  nearly  definite 
proportions,  and  regards  these  crystals  as  chemical  com- 
pounds. Tlu'  bisulphates  of  these  bases  form  compounds 
of  the  formula  C,,|Ho,X;()-- 2  <-'|,iH-;;X2<J,  (>.,  one  molecule 
of  quinine  and  two  molecufes  of  cinchonidine.  If  this  body 
'  be  crvstallised  from  alcohol,  it  forms  a  compound  containing 
to  one  of  ipiinine  seven  of  cinchonidine.  .similar  results  are 
obtained  with  the  neutral  sulphate,  tartrate,  oxalate,  and 
I  chromate.  In  all  cases  definite  double  salts  of  the  two 
I  alkaloids  arc  obtained,  the  comimsition  of  which  varies  witli 
the  temiierature.  degree  of  concentration,  amount  of  the 
bases  or  reagei'ts  jiresent  in  s(dution. 

Contrary  to  Di  yrifs  views,  the  author  considers  the 
method  of  precipitating  (piiniue  as  chromate  untrustworthy, 
since,  in  the 'first  place,  nearly  all  the  hydroc|ninine  is 
carrieil  <lown  and  double  salts  with  cinchonidine  arc  formed. 
CinelKMiine  and  hydrocinchonine  are  much  more  soluble 
and  remain  in  the  mother  licpior.  Conchinine  and  hydro- 
conchinine  react  with  quinine  like  cinchonidine,  forming 
doubh-  conqxuinds  (tf  the  free  bases. 

I'ipirouie  acid  combines  with  cinchonidine  to  form  a  salt 
hy  mixing  the  jiotassium  salt  of  the  former  with  the  hydro- 
cidoride  of  the  latter.  Homoeinchonidine  ami  hMlrocir-- 
ehonidine  likewise  combine. 

Cinehonivline  and  cinchouine  when  licated  with  <lilule 
1I.-SI),  in  scaled  tubes  arc  converted,  the  fir~t  into  hoino- 
cinehonidine,  and  the  second  into  homoeinchouine,  as  well 
as  an  amorphous  base,  probably  dieinehonine.  Homo- 
cinehoniue  resembles  einchonine.  It  forms  a  neutral 
sulphate,  hydrochloride,  iStc.  The  author  finds  further, 
that  if  einchonine  H^SO^  be  subsiitnted  for  the  dilute  acid, 
other  bases  are  formed,  to  which  he  appends  the  prefi.K 
"  iso,"  He  has  obtained  In  this  way  isoquinine,  isocon- 
chiiiine,  isociiiehonidine,  and  isociuchoninc. — J.  B.  C. 
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i^fU)  iiOOk^. 


{^From  the  JJvttrd  of  Trade  and  other  JvuruaU.) 


W\iib'  Un.Tio.NARv  OK  CUKUiSTKT.  Ucvised  aud  oiitircly 
re-writtcn  by  H.  Korstek  Mobibv.  M.A..  D.Sc.  and  M.  M. 
I'AXriboy  MllB.  M.A.  Assisted  by  Eminent  C'oiitributoiii.  In 
V'uur  Vuluuies.  \  ol.  1.  London:  Lnntrmans  Gitx'n,  and  Co.. 
New  York  :  Ij,  Kasl  Itfth  Street.     1«'^S. 

Hi  iavo  viiLi'MK.  str-jui^ly  bouiul.  price  li/.  "2*.  The  work  is  tube 
r  »m|)Icled  in  tVmr  vohnnesof  about  750  jKi^es  caeb,  it  is  aunouneed 
m  the  Frefnee.  The  pi-esent  voUiinf,  \oI.  I.,  rontaiiis  IVt-faee  by 
t!ie  Editors,  an  "  Introduction  to  the  Portion  of  th«r  Btx^k  dealing 
with  Inorjcanic  Chemistry,"  \)y  Jlr.  Sluir,  an  luti-odiietioii  to  the 
ArtieU's  relating  to  Op^mnic  Chfinistry,  by  Dr.  Morley,  a  list  oT  tiie 
hiidal-i  and  Names  of  Special  Contriiml  jrs.a  list  of  "  Abbreviations 
for  Titles  of  Juurnals  atid  liooks  "  iinoted  from,  aud  one  of  "  Terms 
and  Quantities,  \e.  frequently  used."  and  752  jmites  «>f  Subji-ct- 
niatter.  eomnienein^  with  A.  and  endinj:  with  C.  ("Chemical 
Change").  The  manner  of  treatment  of  a  subject  is  strictly 
\vsten2Hlic,  and  such  that  the  eye  i-eadily  catches  the  divisional 
headings.  Thus,  taking  the  subject  .ACEroSE,  there  are  Urst  the 
References  to  ),iterature.  then  the  "  Formation,^'  iwxi  'Vrepura- 
fion.''  •'  J't'n^M  rfiis."  "  Detection"  '^  Reortions,"  and  liually  ''  Com- 
hhutt'niis."  Some  of  Ihe  articles  are  iliustratcil  by  wood  engravings, 
c.f/.,  that  on  "  AWLVsts."  by  17  cuts. 

The  article  on  AzoK-olours.  Azo-  and  I)iaziKcom]H>nnds,  coders 
some  57  pages,  and  that  on  Cellulose  S\  pages,  whilst  the  article 
concluding  Vol.  I.  covei-s  23  pages. 


ATREITI8E  ox  CitKMiSTKr.  By  Sir  H.  i:.  RoscoK,  F. U.S..  and 
C.  ScnnKLKM.MER.  F.R.S.  The  Chemistry  of  the  Hydro<-arbons 
nud  their  iX'rivatives,  or.  Organic  Chemistry.  Vol.  III.,  Part  IV. 
London  ami  New  York:  Maemillan  i  Co.    ISSS. 

I  \  this  Volume,  the  Fourth  Part  of  the  Treatise  oil  Orj^'anic 
Chemistry,  a  description  of  the  Aromatic  Compounds  coutaining 
seven  atoms  of  Carbon  is  given.  The  lirst  part  deals  with  the 
Toluene  Group,  then  follow  the  Benzyl.  Henzoyl,  and  ilydrobenzyl 
Groups,  and  lin.illy  the  Xylene  Group  of  ci^ht  Carbon  Compounds. 
^  After  the  Tabic  of  Content*,  covering  four  pages,  the  text  r)f 
Subject-matter  is  completed  in  52m  pages,  followed  and  concluded 
by  an  Alphabetical  Index  of  22  pages.  With  the  text  of  Part  IV. 
are  interspersed  air.  wood  engravings. 


t\)t  CoIIcgt  of  ^tatf  iHrtiuinf. 


St.MMER  SESSION,  IS^S. 

TuE  (oUowliis  Lecilres  will  be  given  in  llie  TuEATiiE  of  the 
CUEsiicAL  SociEir,  BiBLixGTOx  HovSE,  oil  'Wednesday  after- 
noon,  at  Four  p.m. 

ISTBODCCIUBT  LECIITRE. 

Maj-C R.  Bbubesell  Cabieb,  F.R.O.S. 

"  The  Aiim  and  Objects  of  State  Medicine." 

MnylG Prof.  H.  G.  Seelev,  F.R  S. 

"  Soil  in  its  Influence  on  Health." 

May  30 liispcctor-Geii.  John  M.  MACUO.VAtD,  M.U.,  F.B.S. 

"  The  Organisms  occurHng  in  Fresh  Water,  and  the  Hygienic 
Importance  of  their  Presence." 

J  line  i:t G.  FtEMlsi;,  Esq.,  Ll.I)..  C'.B.,  &c. 

"  fiomc  of  the  more  Important  Diseases  Common  to  Man  and 
Animals." 

Juno  i7 Sir  RoiiEBT  Rawiis30x,  K.C.B. 

"  The  Rise  and  Progress  of  Sanitary  Engineering  within  the 
Present  t'entury." 

July  11 Sir  J.  Cbicotox  Bbowxe,  M.D.,  Ll.I). 

"Sesponsibility  and  Disease." 

All  those  interested  in  Public  Health  Work  arc  inviteil  to  be 
Present. 

W.  E.  CoBMSH,  Surgeon-General, 

Hon.  See.. 
Office:  i6,King  William  Street,  If.C. 


rAlilll    <H.\yGKS  AM)    Ci'srOMS 
HEGULAVIOy^. 

SWIIZEKLANU. 

('lussijiculion  of  Articles  in  Customs  Tariff. 

ill  Category  i  the  words  "chemically  prepared"  are  inserted 
between  "  phosphate  of  lime  "  and  '*  artiheial  maiiurr.'' 

Umteu  SrAits. 

t  'iisioms  Decision. 

Wei  wo<jd  pnlp.  allhouirh  it  lias  not  passed  thruui-'h  Ihe  so-callc<l 
dryiiiK  process,  is  lieUI  to  be  lintiable  at  the  rate  of  lu  [>er  cent,  ad 
ralorcm,  under  the  pi-ovisioii  in  Scheduli,'  31.  (T.I..  .3;>J)  for  "pulp, 
dried,  for  paiier-inakcrs'  usi-." 

l!lIITl!>Il    I.MilA. 

iHiposilion  of  ('iislom:i  Duty  on  I'elruleum. 
See  Board  of  Traile  JourniU  for  April,  p.  373. 

Ukluiay. 

.N  p/c  Custunis  Line. 

Kilo^-rauuuc  =  i'20J  lbs.  avoirdupois.  Litre  =  l'7(i  Imperial  pints. 
Peso  =  As.  id. 

The  frillowiui.'  Ls  a  translation  of  the  new  (.'iistoms  law  of  Uiuguav, 
which  was  published  in  Ihe  French  Journml  Olpciel  of  tl'ie 
21st  February  last.  This  law  came  into  operation  on  tlie 
2ittli  .Tannary;— 

AH  articles  of  foreign  origin,  not  otherwise  distinguished,  pav, 
oil  importation,  a  duty  of  31  per  cent,  ad  valorem. 

The  following  articles  pay  a  duty  of  51  per  cent,  ad  valorem  :  — 

Powder  and  ammunition.  Perfumery. 

The  following  articles  pay  a  duty  of  48  per  cent,  ad  valorem  .— 

Drugs. 
The  following  articles  pay  a  duty  of  20  per  cent,  ad  valorem  .— 
Roman  cement.  Tar. 

Quicksilver.  Resin. 

Plaster. 

The  fbllowing  articles  pay  a  duly  of  8  per  cent.  a</  valorem  .— 
Sulphuric,  nitric,  and  chloric  acids. 
Phosphorus  in  sticks. 
Dye  wood. 

The  following  articles  pay  a  duty  of  6  per  cent,  ad  valorem  .— 

Scientific  instruments. 
The  undermentioned  articles  pay  siwcilic  duties  as  follows  :— 


Articles. 


Rates  of  Duty 
now  Levied. 


Sugars,  refined,  gross  weight Kilog. 

„     not  refined,  gross  weight  ,, 

!   Petroleum  !  Litre 

i 
Matches  (gross  weight)  Kilop. 

Starch     (         .,  )  


Pes.  Cts. 
U-05 

(i-Ot 

002 

0'4<) 

0'07 


The  following  articles  are  admitted  free  of  duty  :— 
Soda. 
Potash. 

Chlorate  of  potash  for  industrial  purposea. 
Dniamitc. 
Flowers  of  sulphur. 

The  importation  of  orchal  and  its  derivatives  is  forbidden; 
Italian  Ci(-to.ms  Dlties. 

Infoi-mation  has  been  received  at  the  Foreign  Uflicc  fnrtii  lUr 
Majesty's  Ambassador  at  Rome  that  :i  iiotilication  has  Iwen  issued 
by  the  Italian  Director-General  of  Customs  that  after  the  10th 
instant  invoices  were  no  longer  to  be  aecepteil  as  proof  of  the 
origin  of  good.s  imported  into  Italy.  All  goods,  in  order  to  enjoy 
conventional  treatment,  must  be  fiiniislied  with  a  certificate  of 
origin,  except  such  as  have  come  stniiglit  from  the  country  of 
production,  or  which  have  been  merely  ti"aiisliip|te<l  in  a  Fivncli 
IKTt,— Chemist  and  Druggist. 
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XeW    ClSlOMS   TaKIFF   ok   llALY. 


The  (oUowiim  is  a  statement  showing  the  rates  o(  import  duty 
Inthcrto  It'Tied  in  It:ily  «|wn  t'lioinieals.  iiiedirinitl  jiroducts. 
jwrfuines.  colours,  wood,  and  muininictnn's  of  wwnl.  gold  and  silver 
"arcs,  cl'X'ks.  watclics.  impcr.  stationery,  and  books,  articles  of 
food,  animals  (livine).  stone,  nnwrouirht  and  uron>:lit.  nnd^otlier 
miscellaneous  articles,  the  pro<Uice  and  manufacture  of  the  United 
KinKdom.  under  tin*  old  Customs  TarifT,  as  compared  with  the 


rat«s  now  levied  under  tlie  new  General  Tariff  of  Italy  which  came 
into  opordion  on  the  1st  January  last.  Under  a  commercial  treaty 
with  Austria,  which  wils  concluded  on  the  7lh  December  last, 
certain  reductions  ha\e  been  elTccted  in  the  duties  on  various 
articles  imported  into  Italy.  These  reductions,  which  have  in  each 
case  been  notilled  in  the  fallowing  statement,  will  apply  to  British 
Koods  under  the  luostdavoured  nation  clause. 


JVote.— Kilognimuic  =  2'20t  lbs.  avoirdupois.    Hectolitre  -  23  gallons.    Lira  = 
C'llKMItAI.s,  Mkdicinal  Puoducts,  Peupi'mes,  CoLouns,  &c. 


Old  Tariff. 


Rates  of  Duty. 


C'lassiticution. 


General  Tarid. 


Conventional 
Tariff. 


NEW  Gkkebai,  Tauiff. 


Classificatlan. 


Elites  of  Duly. 


Acids : 
Arsenic 100  kilogs. 


Lire. 
2-00 


Boric 

Gallic  and  tannic,  impure. 
Acetic,  impure 


Hydrochloric luu  kilops. 

Nitric i 

Sulphuric „ 

Tartaric „ 


Kot  distinguished  . 


Ammonia,  potash,  and  caustic  soda, 
pure 

Potash  and  soda,  caustic,  impure. ...  ,. 

.VIkaloids : 
iialts  of  quinine  and  other Kilo^. 

Oiidc  of  iron,  lead,  mid  tin 100  kilogs. 

„     of  zinc I         ft 

.Vcetato  of  alum,  iron,  lead,  and  cupper  „ 


Carbonates : 
Barytcs ... 


Magnesia 

I/cad 

Soda 

Potash 

Mai^nesia,  calcined  or  caustic. 


Hypochlorides : 
Uf  lime,  |>otasb,  and  soda. 

Chlorides : 
Of  lime 


Free. 


or  potash 

Uf  mignesia '  loo  kilogs. 


Lire. 


I'ree. 
Free. 
Free. 


I 


riMj 

1-00 
0-50  ! 

SCO 


lO'UO 


(«.) 

(a.) 
(a.) 


(a.) 


bW 

(.'.) 

0'50 

(n.) 

500 

Kilog 

5-I10 

2-00 

(«.) 

2-00 

(ff.) 

1-00 

{a.) 

2-00 

(<>.) 

28-00 

(«.) 

S-00 

100  kilogs.   8-W 

(I'M 

(a.) 

0-50 

(a.) 

20-00 

(o.) 

1-00 

(«.) 

400 

(a.) 
I'ree. 

1-00 

(a.) 

Lire. 


Ferric 

Acetic,  liquid  (incltuUng  coiiiuiuti 
vine>?iir).  containing  of  acetic 
acid,  jiiiro :  ' 

10  per  cent,  or  less , 

From  ID  per  cent,  to  50  i»er  I 
cent 

Above  50  iK;r  cent 

Acel  ic,  cryshillisod 

Not  distinKui^licd 


Free. 

Free. 

Free. 

100  kilogs. 

I'Oii 

„ 

1-00 

i-50 

O'oO 

111-00 

1000 

.. 

GO'OO 

»» 

I'O'OO 

,. 

110-00 

., 

10-00 

,, 

SCO 

■• 

0-50 

Kilog. 

12  OO* 

100  kilogs. 

400 

„ 

6-00 

■■ 

1-00 

2-00 

„ 

2.5-00 

„ 

8-0O 

., 

0-50 

., 

0-50 

50-00 

F'ree. 

Free. 

Free. 

100  kilogs.  1-00 


(a.)  Articles  nut  moiitionod  in  the  convoutional  UrilT;  the  duly  of  the  general  tariff  thorofore  applies. 
*  Vuder  the  Italian  Treaty  with  Genuaiiy  these  alkaloids  pay  S  lire  per  kilogi-smme. 
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Old  Taxiff. 


Clusification. 


Rates  of  Duty. 


General  Tariff. 


Conveiitionnl 
Tarift. 


KEW  OBXEBAt  TaBIVF. 


Nitrates : 
Of  silTer 


or  wxla,  refined,  and  potasb . 

01  soda,  raw 

Borax  or  borate  of  soda 

Sea  and  rock  salts 


I.iro. 
Kilog.  6-00 

100  kilogs.  S'OO 

Free. 
lOOkilogs.  0-SO 


Prohibited. 


Sulpliates : 
Of  nluin,  potasb,  and  other  alums  . 


lOO  kilogs. 


Of  iKirytes 

Of  iron  and  manganese  . 


Of  copper,  sine,  and  liisulpbate  of 
copper  and  iron 

Of  magnesia 

Of  soda 

Of  potash 


Tartar  (bitartrate  of  potash),  lees  of 
wine  and  argols Free. 

Cream  of  tartar •  lOOkilogs, 


O'SO 
1-00  I 
2-0O 

S'OO 
1-50 
0-60 
0-SO  ! 

■••00 


Lire. 
(a.) 
(a.) 
Free, 
(a.) 
Prohibited. 

(1.) 
(a.) 
(a.) 

la.) 
(.a.) 
(a.) 
(n.) 

Free, 
(a.) 


Sulpburct  o(  mercur>'  (cinnabar  or 
vermilion) 

Phosphorus 

Xiiro-beniine,  raw 

Fyrolignites  of  iron,  leail,  lime,  and 
alum 

Chemical  products  not  distinguished 

Liquorice  mots 

lledicinal  herbs,  roots,  io.  not  dis-  ( 
tiugnished 

Camphor : 
Raw  


100-00     100  kilogs.  25-00 

4-CO  (a.) 

150-00  (a.) 

4-00  (n.) 

4-00  (a.) 

Free.  '  Free. 


Refined 
Cinchona 


Eitracts  or  juices : 
Orange 


100  kilogs. 


Free. 


2-00     lOOkilogs.    2-(>0 


2-00 
1.^-00 


Citron  and  lemon,  raw  

Citron  and  lemon,  concentrated. .. 

Liquorice 

Aloe  and  medicinal  vegetables  not 
otherwise  mentioned I 

Medicinal  articles  not  distinguished 

Compounded  medicines  (including  ' 
the  weight  of  the  bottle  or  j 
wrapper)t | 

Perfumes  (including  the  weiirht  of 
the  buttle  or  wrapper) :  j 

Alcoholic I 


Free. 

Free. 

Free. 

100  kilogs.        10  00 

10-00 
10-00 


(o.) 
(a.) 
Free. 

Free. 
Free. 
Free. 

(a.) 

(a.) 
(<i.) 


1-20-00     100kilogs.l2«00 


Non-alcoholic. 


eo-oo§ 


60-00 


37-505 


12-00 


Classification. 


Rates  of  Duty, 


Lire. 
Kilog.  .1-00 

100  kilogs.  3-00 

Free. 

lOOkilogs.  0-30 

Prohibited.* 


100  kilogs. 


Free. 

10(1  kiloirs. 


Free. 
100  kiloirs. 


Free. 
100  kilogs. 


0-50 
1-00 
2-00 

2-00 
1  50 
0-5U 
0-30 

4-00 

100-l>0 

4-00 

4-UO 
4-UO 

2-00 


100  kilmrs. 

25  on 

Frse. 

Free. 

• 

Free. 

Free. 

100  kilogs. 

10-00 

,, 

io-i>o 

10-00 

120'00: 


loo-oo 

WTitli   the  addition 

of  1+4  lire  for  the 

I      alcohol  contained. 

100-00 


(a.)  Articles  not  mentioned  in  the  conventional  tariff;  the  duty  of  the  general  tariff  therefore  applies. 

•  Every  mixture  of  soluble  salts  is  considered  as  salt  in  which  "  clora"  exists  in  proportion  greater  than  15-2  percent.,  and  "todium  "  in 
greater  p'roportion  than  9-8  per  cent. 

t  Under  this  heading  are  included  all  patent  medicines  whether  in  paste,  powder,  or  liquid ;  also  balsams  and  effervescing  citrates  of 
magnesia,  and  all  substances  professing  to  possess  medicinal  properties. 

t  Compounded  and  patent  medicines  are  subject  to  a  siu-tai  in  proportion  to  the  spirit  which  they  contain  or  which  has  been  used  in 
their  manufacture. 

§  Excise  duty  has  to  be  paid  in  addition  to  these  duties. 
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Oi.n  TiBiPF. 


TlatPs  of  Duly. 


rinwinpntion. 


I 


fHMiPnil  Turin'. 


C!oiivoiitional 
Tnrifl'. 


ElliiT  anil  rlilorofonn . . . . 


Lire. 
innkilmrs.  4-00  I 

Willi  tlic  aiUlitioM 
i.r  lluMlnlyon  20» 
lilrrs  of  alcolu'l. 


10-110 
1-50 

1-00 

rso 
rso 


Vulalili>  oils  or  e>i«cnros  (weiKlit  of 
iiacknfiTO  inrliiili'il) ;  ,.., 

Roso h.i\m. 

Orange  ami  similar  fniits 

Clove 

reppcrmint  i 

Another 

Kssences   of   rum.  ooftnae,    ami 

otliers  rontaining  spirit i      ,.  O'.Vi 

In  aildition  to  the 
ilntv. 

Woods,  rof.ts.  barks,  leaves,  lieliens, 
nowcrs.  herbs,  and  fruits  tor  d.vcing  I 
and  turning :  I 

Xot  grouml ' 

Ground 

Ganibier 

Indigo,  codiineal,  and  kermes 

Pnissiate  of  potasih.  yellow  and  red  . 

Colours  derived  from  tar  or  other 
bituminous  suhstanees: 
Drv 


(a.) 


I„.) 
(n.l 


Lire. 


In  liquid  or  paste. 


rdouring  entracts  from  dye-woods 
and  all  other  dye-stuffs 

Colours  in  eakes  and  powders,  or  in 
any  other  fonn 

Charcoal 

Rags  ol  all  kinds 

Pulp  of  wood,  straw,  to 


Paper : 
White  or  tinted  in  the  pulp. 


Whito  or  tinted  in  the  pulp,  laid. 

Ink'of  all  kinds 

Sealing  wax 


Vinegar : 
In  casks . 


In  bottles. 


Starch '. 
Common . 


riectol. 
lOOliotlles 


lOnkilogs. 


Fine, in  boxes  . 
Stearic  acid 


Glucose 

Olue: 

Strong  (forlf)  . 


13-00 

sn-on 

10  00 
2.1 -00 

4-50 
4-50  j 

10-00  j 

30-00  I 


(a.) 
100  kilogs.  30-00 

(«.) 

lOOkiloga.  8-00 
S-00 
8-00 

(a.)  \ 


New  GsBERiki,  Tabiff. 


Free. 

Free. 

100  kilogs. 

2-00 

(".) 

Free. 

Free. 

Free. 

Free. 

Free. 

Free. 

100  kiloss. 

13-00 

MO  kilogs.  l.'i-OO 

10-00 

10-00 

■. 

12-60 

ISfKI 

l-J-OO 

1-2-00 

Fi-ee. 

Free. 

Free. 

Free. 

Fr.-e. 

Fi-ee. 

100  kiliiifs. 

10 -on 

100  kilogs.  10-00 

10-00 

10-on 

(Ineliuling  tlie  weight  of  the  pack- 
age.) 


Lire. 

100  kilogs.  4-00 

With  the  addition  o( 

420    lire     for    the 

ali-ohol  contained. 


Kil.iL-. 

40-00 

l-.',l) 

,. 

7-50 

,. 

-■M 

•• 

3-flfl 

In    addition 
duty. 

VOi 
to   the 

Isinglass  (di  pesce) . 


4-0O  I  100  kili.im.   4-0O 
10-00  ,  „         1000 


Vinegar: 
Containing  acetic  acid  to  the  extent 
of  10  per  cent,  or  lcs« 

From  10  to  50  per  cent 

AlX)ve  .'0  per  cent 

Glucose ; 
Solid 

Liquid 


Free.' 

100  kilogs. 

2-00' 

Free. 

Fi-ee. 

Free. 

Free. 

Free. 

100  kilcu's. 

12-M 

„ 

12-BO 

Free. 

Free.t 

100  kilogs. 

2-on:S 

., 

15-Oflt 

.. 

20-OOt 

1-.-00 

•• 

3000 

10-00 

„ 

6U-IH) 

iXI-lK) 

S-00 

.. 

12-00 

i-M 

„ 

as-2s 

.. 

40-00 

4-OU 

lS-00 

(a)  Articles  not  mentioned  in  the  conventional  tarilT;  the  duty  of  the  general  tariff  therefore  applies. 

•TnderthcAustro-Italian  Treaty  woods,  roots,  ic.  ground  or  not.  arc  free  of  duty.     .„       _  ,  ,,    ,  ,  ,       , 

•f  Waste  noDcr  lor  re-pulpine  (carla'-ce  da  macero)  comes  under  this  heading.    It  will  not.  however,  enter  duty  free  unless  rendered 

useless  for  other  pur|X)scs.    Large  packets  of  newspapers  will  only  be  permitted  to  enter  for  re-pulpinsr  when  they  are  not  of  very 

recent  date.  ,  j,  ju       i 

J  The  pulp  must  l>e  perforotcd  so  that  it  cannot  in  any  ca.sc  M  used  as  cardboard. 
§  rnder  the  Austro-ltalian  Treaty  pulp  of  wood,  straw,  tc.  pays  a  duty  of  1  lii-e  per  100  kilos. 


April  30, 1838.]      THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


855 


Old  Txbiff. 


Rates  of  Duty. 


Classin»tion. 


General  Tariff. 


Conventional 
Tariir. 


Xbw  Qbxebal  Tasiip. 


Classification. 


RalPi  of  Oiilv. 


Lire, 
(iraphito Five. 

fJnnpowder : 
Forblnstin? 100  kilors.       l.-O-Ofl 

For  sportinR  purposes ..  l.'jflOO 

All  ether  eiplosive  material .,  irnioii 

Manure '  Fito. 

^tatohes : 
Ofwood lOOkilogs.         ll'ilO 

Otherkinds ..  iroo 

.Stones,  earths,  and  metallic  minerals : 
Gypsum,  lime,  Ac Free. 

Cement  and  hydraulic  lime inokilnss.         ifou 

Varnish : 

.Made  with  spirits .,  SOfiO 

With  the   addition 
of    103    lire    per 
hcctol.  of  alcohol  I 
contained.  ' 


All  otherkinds I  lOOkilogs. 


1200  I 


Free. 

(1.) 
(".) 
("■) 
Free. 

Free, 
(a.) 

Free, 
(n.) 

(a.) 


(a.) 


Lire. 


T.iie. 


Free. 

inn  kiloRs. 

150-00 
250'00 

.. 

300-00 

Free. 

lOOkilogs. 

10-00 
l.'S-OO 

Free. 

lOOkilof^. 

l-f5 

Si.-on 
With  the  addition 
of    3«    lire     per 
hcotol.  of  alcohol 
contained  on  the 
Itasis  of  TOde^rees 
of  strength. 

100  kilo^. 

20-00 

(a)  Articles  not  mentioned  in  the  conventional  tariff ;  the  duty  of  the  general  tariff  therefore  applies. 


MISCELLAXEOUa  TRADE  XOTICES. 

C'oN-sir.Mt  Assistance  to  British  Tuadk  Ahroad. 
See  Board  of  Trade  .Journal  for  A|)ril,  p.  403. 

AisntiA.N  Tr.ADE  Maiuc  Lkgisi.atiox. 
.S'<>e  Board  of  Trade  Jounial  for  April,  p.  41-2. 

Tariffs   vni>  Tisadf.  of  the  Bbiiis;i  Emfire. 
.SV?  Board  cf  Trade  Journal  for  April,  p.  lU. 

Tin;  Indian  Candle  Trade. 
flee  Board  of  Trade  Journal  for  April,  p.  tlS. 

The  Sale  of  Adulterated  Food  in  the  United 

States  of  America. 

See  Board  of  Trade  Journal  for  .\pril,  p.  426. 

RrssiAN  Petroleim. 

The  Belgian  Bulletin  de  Mtt>  ie  Commercial  of  the  3rd  of  March, 
qnotinf^  friim  the  Volkswirthscliaftlicli^  IVochenschrift,  states  thai 
it  i.i  the  general  impression  that  tlie  Russian  beds  of  petroleum  are 
limited  to  the  extreme  east  of  the  Caucasus,  where,  in  fict,  the 
peninsula  of  .\pcheron  is  at  present  the  seat  of  the  new  petroleum 
mdustry.  There  exist,  however,  nuieh  to  the  west  of  thif,  .some 
important  beds  of  the  oil,  namely,  in  the  torrit.jry  of  Kertsch. 
'Sniee  the  Crimean  War  tliese  beiis  have  not  been  heard  of,  but 
they  are  about  to  hold  a  considerable  place  in  the  trade  of 
.•southern  Russia.  ,\n  Austrian  company  has  been  working  them, 
in  tlic  ueighl>ourhood  of  the  town  of  Kertsch.  hitherto  with  no 
\er.v  s:itisfactor>-  results.  In  I'^ST,  however,  there  was  a  marked 
improvement.  The  va.st  eipeuse  entailed  in  bringing  the  Baku 
jMitroleum  to  the  Mediterranean  makes  it  seem  probable  tliat, 
unless  the  Baku  companies  can  reduce  the  freights  on  the 
Transcancifiian  railway,  the  oil  of  Kertsch  will  enjoy  great 
advantages, 

Pf.trolel'm  E.xports  from  Batoum  to  the  East 
Indies. 

The  Journal  de  Sf.  Vdershnurg  for  the  2;th  February  (7th 
March)  last,  quotins  from  the  Messagcr  d' Odessa,  sltiKes  th'at  the 
East  Indies  are  beginning  to  become  one  of  the  most  important 
tmtlets  for  Russian  ijetroleuni.  In  1S87  there  were  exported  from 
Batoum  for  the  East  Indies  more  than  2,000,000  ponds  of  petroleum, 
and  in  the  course  of  January  last  about  400.000  ponds  of  this  product 
were  shipped  for  the  same  destination. 


Report  of  Committee  of  the  Society  fou  the  Pro- 
tection OF  THE  Interests  of  Chemical  iNDtrsTur 
IN  Germ.^xy. 

Chem.  Zeil.  12,  249. 

The  following  resolution  was  unanimously  adopted  bv  the  com- 
mittee on  spirit :  "  The  committee  trratefully  acknowledges  the 
facilities  hitherto  granted  to  chemical  indnstr.v,  and  hope  that  they 
ma.v  he  continued,  as  far  as  the  interests  of  the  laicise  remain 
unaffected.  Further,  the  wish  is  expressed  that  for  the  present 
consideration  of  the  question  of  the  denaturation  of  spirit,  ti 
standing  parliamentary  committee  may  Iw  appointed,  in  whicli 
the  spirit  consuming  branches  of  chemical  industry  may  he  repre- 
sented, especially  the  tar.  soap,  and  i)erfiimer.v  maiuWactnrers,  antl 
the  manufacture  of  pharmaceutical  preparations,  with  the a.Nsistance 
of  experts  for  special  cases."  The  committee  further  resolved  to 
recommend  to  the  Government  to  continue  to  permit  the  denatura- 
tion with  oil  of  turpentine  for  varnish  manufacture,  and  liesides 
that,  to  give  renewol  consideration  to  the  complaints  of  lamisli 
manufacturers.  There  was  also  a  proposal  on  behalf  of  the  per- 
cn.ssion  cap  manuTacturers  for  a  spirit  mixed  with  0-02.i  per  cent. 
Ixine-oil  or  O'.'j  per  cent,  oil  of  turpentine,  and  in  any  ca,se  with 
0-025  per  cent,  pyridine  bases  for  the  production  <.f  fulminating 
inercur.v,  to  the  exclusion  of  wooil  spirit,  which  lowers  the  yield 
and  deteriorates  the  quality  of  the  pro  met.  .\ccording  to"  the 
proposal,  the  most  suitable  substance  to  ti^c  in  the  ca.se  of  the 
fulminating  mercury  maiiufai  ture,  would  Ijo  the  ethereal  distillate 
which  fornis  a  bye-product  in  the  manufacture  of  fulminalinc  silver, 
as  the  jiresence  of  bone-oil  and  oil  of  turpentine  gives  ri-ve  to  an 
undesirable  colouration  in  the  manufacturt'd  article.  It  was  further 
resolved  to  entreat  the  Government  to  continue  to  allow  lK>iie-oil  as 
the  means  of  denaturation  for  manufactories  of  sugar  of  lead  and 
white  lead,  and  to  continue  the  means  hitherto  permitted  to  the 
industries  connected  with  pharmaceutical  preparations  and  coal- 
tar  colours,  as  the  employment  of  pyridine  bases  is  not  practicable 
in  these  cases.— G.  H.  B, 


EXTRACTS  FROM  DIPLOMATIC  .^.vn 
COysULAR  REPORTS. 

IlALT. 

German  Chemicals  in  Italy. 

K  Leghorn  i-eport  states  that,  generally  speaking,  the  chemical 
industry  and  trade  in  Italy  are  much  depres.ied  by  low  prices  and 
excessive  competition  lietwccn  German.  French,  and  British  firms. 
Quite  recently  American  makers  have  also  commenced  to  compete 
in  certain  articles,  especially  bromides,  in  which  the.v  run  the 
Germans  hard.  France  is  makiiis  viirorous  efforts  to  regain  the  field 
which  it  has  lost  in  Ital.v.  but  thus  far  without  much  suceess. 
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It  is  pxpwtiHl  tli»t  the  now  strain  commiinicntion  between  HnmbnrK 
imd  Ihi'  Kast  will  assbt  llii>  forim-r  umrkel  in  giiiriiiiir  grmma,  m  il 
iins  iilroadv  ilonolu'*!  .vi-nr.  upon  London.  Firms  culiivaimg  llalinn 
husino'.s  iiVu  particillnrlv  i'iuit[on«l  nitainsl  uivinit  larije  and  pro- 
lonmHl  cr.'tliis  or  trealinir  dircill.v  with  tlu-  insntnitloant  and 
^f-nerallj  wonk  llrms  in  tlii>  small  iiroviiiniul  towns. 

Tlir  Siiiiifich  Trade. 
The  tmdoin  one  ot  tin-  iliief  produi-ts  of  Sicil.v,  sumach  {Wius 
Corinria).  litts  Frown  in  tlic  course  o(  the  .vcar  18811  and  is  receivniK 
incroa-siNlHttontion.  .'^umach  nppvars  in  the  markets  ni  I'.ugland  | 
and  .\nicric;i  in  the  form  of  a  more  or  less  co;irse  powder  paikeil  in 
Kics  of  from  .'.0  to  110  kdo...and  pi-oduccd  Dy  llie  iirinding  of  tlio 
iwiesand  leaves  when  dried.  To  France  the  twiRs  and  leaves  are 
exported  while  in  a  dried  state.  The  powder  serves  both  as  a  dye 
and  asanioitlant  to  lis  other  d.ves.  and  for  purposes  or  tannin?, 
("iood  siiniach  contains  from  30  to  10  pir  cent,  of  the  i  veins  or 
t.inninir  principle.  Tlie  shruh  is  said  to  have  heen  oriirinall.y  trans-  , 
planted  from  .\sia;  it  nourishes  most  in  liieh  and  dry  soils  and 
reqniros  little  attention  after  nr>t  plantinii.  The  plants  when  once 
set  out  will  last  for  a  centurv  or  two.  For  the  first  three  years  the 
leaves  have  little  value,  liui  after  that  time  they  acquire  their  due 
proportion  of  their  peculiar  qualities.  The  plant  is  a  low  perennial 
shrill)  with  Ions  slender  loaves.  The  harvest  is  made  liy  ciittiiiK  off 
the  leavos  every  vear.  after  which  the  plant  throws  forth  feed-shoots. 
Sicilian  sumach',  especially  that  about  Palermo,  enjoys  a  lii^h 
reputation,  as  does  also  the  sumach  of  Spain  and  Portugal.  The 
soil  of  Dalmatia  is  also  peculiarly  fitted  for  tins  plant,  and  the 
inllivation  of  it  is  fostered  by  the  .Austrian  Government.  The 
lar-est  and  irost  luxuriant  plants  do  not  produce  the  greatest 
amount  ot  tannin,  and  even  in  Sicily  there  is  Kreat  diirerence  in  the 
niialitv  of  the  powder  produced  from  this  jilant.  The  Sicihau 
«umac1i  powder  is  of  two  sorts:  the  best  is  of  a  rich  green  colour 
and  careiully  sifted;  it  is  soft  to  the  touch,  of  a  rather  pleasant 
smell,  and  of  a  strong  astringent  taste.  The  second  has  these 
oualities  in  an  inferior  degree,  while  its  colour  deirenerates  and 
takes  a  reddish  hue.  The  sumach  grown  in  Continental  Italy  is 
niiieh  inferior  to  the  Sicilian,  and  has  n  yellowish  colour  tending 
hotli  to  green  and  red.  Xoiie  of  the  inferior  sorts  are  preiiared  with 
such  care  as  the  best  Sicilian,  and  are  known  by  the  prevalence  of 
iingronnd  fibres  and  minute  chips,  indicative  of  Ies3  pains  taken  in 
sifting.  Various  adulterations  are  tnactised  in  jireparing  sumach 
for  the  market;  the  most  obvious,  that  of  mixing  it  with  mineral 
dust,  can  be  discerned  bv  steeping  the  suspecteil  powder  in  water, 
when  the  mineral  portioiis  will  fall  to  the  bottom.  When  vegetable 
substances  are  used,  chemical  analysis  must  be  resorted  to.— 
Chemist  and  Druggist. 

BrLGARlA.  I 

■Soap. 

According  to  the  report  of  the  French  Consul  at  Varna,  the 
imports  of  soap  here  are  mostly  obtained  from  Turkey,  altlioiigh 
small  quantities  are  obtained  from  Ijoth  England  and  Austria.  Tlie 
t-onsul  expresses  surprise  that  the  French  have  up  to  the  present 
made  no  attempt  to  compete,  French  soap  being  almost  entirely  un- 
known. Two  factories  having  been  established  in  the  neighbourhood 
of  Varna,  the  imports  from  Ibreign  countries  arc  likely  to  diminish, 
ai  these  factories  are  already  beginning  to  supply  the  wants  of  the 
country. 

Japan. 

Drugs  and  Chemicah. 

According  to  German  ofTicial  reports  England  still  holds  the 
premier  position  in  regard  to  exporting  drugs  to  this  country.  The 
value  of  those  exported  from  Germany  during  the  year  1880  was 
only  2C.O0O).,  the  value  of  English  exports  being  98.000/. ;  but 
according  to  the  same  reports,  more  than  a  quarter  of  the  latter 
wa-s  reallv  of  German  origin,  though  shipped  from  England,  nearly 
the  whole  of  the  salicylic  acid  and  morphia  stated  to  be  shipped 
from  England  renllv  coming  from  Germany.  The  value  of  goods 
so  passed  through  England  is  estimated  at  3».000/.,  and  in  the 
German  reports  anxiety  is  expressed  to  call  attention  to  the  fact 
that  this  amount  considerably  reduces  the  disproportion  in  the 
figures  as  staled  above.  In  dye-stuffs,  although  England  is  credited 
with  having  shipped  to  the  vilue  of  ■t.niio/..  the  German  reports 
statethat  tlie  bulk  of  these  shipments  are  of  Gennan  manufacture. 
and  that  the  value  of  the  English  goods  does  not  really  exceed 
600?. 

Peru. 

Opium, 

Her  JIajesty's  Minister  at  Lima  states  that  a  Bill  ha.s  been  passed 
coiiititnting  the  oiiiiim  trade  a  Government  monopoly. 

PillurriNE  Isi.ES. 

Character  of  the  Market. 

ll  is  pointed  nut  that  the  cliaracter  of  the  markets  hero  is  not 
liable  to  variation,  and  uniformity  in  class  and  quality  are  the 
things  most  requisite  to  protect  articles  against  I  he  etlects  of 
competition  with  the  goods  of  other  countries. 

Drugs,  ice 

The  greater  part  of  the  trade  in  drugs  with  these  islands  is 
ronllneil  to  the  Germans,  but  in  snne  things,  such  as  chlorate  of 
potash,  citric  acid  and  powdered  must.iid  the  su|)eriorily  of  the 


English  is  fully  maintained.  The  value  of  the  imports  of  drugs  for 
I-.'  months  is  pat  down  at  S7.2.V)f.,  but  the  largeness  of  this  amount 
i»  partly  due  to  the  fact  tliat  many  things  are  included  under  this 
lieading  which  arc  not.  strictly  speaking,  drugs,  Pati-nt  me<licines 
and  specilies  are  in  great  demand,  and  are  largely  imported  from 
Frame,  all lioiieh  bntii  Fngland  and  the  I'nited  States  compete  t,i 
a  gi-eat  exteiil. 


IInitki>  Statkb. 

( Itetnivtih. 

The  British  Consul  at  Baltimore  reports  th:it  the  receipt  of 
chemicals— which  come  almost  exclusively  from  England— sliows 
a  slight  increase  ;  this,  however,  is  not  a  braiieh  of  business  in 
which  fortunes  are  to  be  made  in  this  country,  the  importer  and 
wliolesale  mci-chnnt  being  forced  to  grant  large  credits,  which  the 
depressed  eondition  of  ;igrienltnre  often  renders  very  dilllcnlt  to 
realise. 


rii.MJi:  nr.TWEEX  si'ai.x  axd  the 

CXrTED  KEXG  D  O  J\l. 

I.MPORTS  INTO  TUB  UNITED  KlNGDOM  FROM  SPAIN. 


Prixcipal  Akticles. 


February      February 
18.87.  18SS. 


Chemical  products  uneniimeratetl  .Value £ 

Copper  ore  and  regulus J^  Value'f 

Manganese  ore [  Vah"e  i 

Pyrites  of  iron  or  copper 


Quicksilver 

Rags,  Esparto [  y.' 


;    Tons 
t  Value  £ 

f    Lbs. 
t  Value  £ 

Tons 
line  £ 


07,750 


59,295 
104,212 

600,000 
58,r.00 

8,300 
46,2M 


4.733 

7.493 
122.245 


■W.l.li 
86,942 

750.60ft 
88,820 

6,426 
36,319 


Total  Value. 


1887. 


February 
March . . . . 


£890,692        £835,00,1 
£906,072      £1.172.198 


Exports  of  British  axu  luisii  PiionuCE  prom  tup 
U.viTED  Kisgii6m  to  SlUIN. 


Pbistcipal  Abticles. 


February 
1887. 


Alkali, 


f  Cwts. 

•IV, 


aliie£ 


Caoutchouc  manufactures Value  £ 

(■    Tons 


Cement  . 


■  t  Value  £ 


Chemical  products  (including  dye 
stuffs) Value  £ 

Coal,  products  ot  (including  naphtha 
and  paralfine) Valne  £ 

Glass  manufaetures Value  t 

Gt«ase, tallow, and  fat { \^hi'e£| 

Manure Value  £; 

Painters'  colours  and  materials.... Value  £ 

Paper  of  all  sorts (yCwt^-^.; 

So»P lValne£, 


18,647 
6.569 

1,363 

;i30 
940 


4.609 


February 


17,729 
5,604 

1.110 

301 

657 

5,631 


4.800 

2,627 

660 

566 

1,598 
1.802 

3.666 
3.294 

16,044 

22.012 

2,371 

1,780 

975 
2,099 

531 
1,441 

280 
287 

264 

so;; 

Total  VbIuo 

1887.      '       188S. 

Febntary £297,122 

March £327,116 

£309.828 
£3\ijSM 

367 


April  S«,  1888.  j        TH 

E  jour: 

SAL,    UJ 

-•   Ttit. 

»ui;ii;,i 

I    ur    \jarjM±<^n.i 

LI    ii^i-'K.; 

! 

ExPORTf 

. 

5 

TA  r/STICS. 
op  TiiAnR  Retirn 

s. 

Board 

Mareh    ; 

March 

March 

lUl'OUTB. 

1 

1886.     1 

1887. 

1888. 

Harah 

March 

Harrh 

1 

' 

1880. 

1887. 

1888. 

British  anil  Irish  produce— 
Drups  and  medii-iual 

Drugs,  unpnumeratetl. . 

1 
Value  £         a9,32S 

.'>8.868 

106,802 

Chemical  uaanufacturt^ 
and  producli.  unenu- 

U9.S77 

1 
117,152  1 

154,390 

120,4.Vi 
191.242 

enumerated  

Sundry  chemicals     • 

Value  £ 

71,108 
162,831  , 

81.750 
195.796 

5<'..2>l  1 

Chemicals      and     dye- 
stuffs,  unenumenitf  il 

.. 

1A4.M7  1 

1 

199,123 

Oils,  not  enuiufraled. . . 

(       Cwt. 

39,^88 
4,371 

85.0.38     1 
5,219 

Painters'  colours  aud 
materials 

•• 

lla.226 

119,707 

117,919 

Ai^fili 

r     Cwt. 

537,761 

543,101 

420,9<M 

(.Value  £ 

S,096  ' 

3,424 

3,330 

Alkali 

(.Value  £ 

isii.eso 

134.709 

127.961 

y       Cwt.  1 
(.Value  £ 

44.94.^ 

S<i,.ffil 

74,757     ' 

Brimstone 

10,5«6l 

8,686 

16,451     1 

r     Cwt. 

1S7,-.3S 

164.480 

ll.ViS? 

r      Cwt. 
lvalue  £ 
r       Cwt. 
(.Value  £ 

1 
131,017  ; 

226,220 

1 
177,076 

Bleaching  materials . 

lvalue  £ 

44,071 

62,512 

42.2S5 

Nitrate  of  soda 

-3384 
20,510  ' 

11.5,597 
39.839 

91,407 
20.C,84 

r     Tons 
lvalue  £ 

7,416 
157.448 

8,601 
171,179 

7,990 

'      160.337 

of  potash 

2.3,e7r. ' 

34,937 

24,797 

r      Cwt. 
(.Value  £ 

40.716 

33,457 

51,579 

r       Lbs. 
lvalue  £ 

33S,425 
42,724 

SlSJiOO 
50,573 

1.038,299 

1 
112,082     ! 

Soap 

44.115 

38.117 

49.125 

r       Cwt. 

S.5t)0 

16.C70 

15,017  ; 

lvalue  £ 

10,924 

80,385 

6.%09.i 

Foreign  and  Colonial  mer.-handise : 

Gum  Arabic 

r      Cwt. 
(.Value  £ 

8,-585 
27.5W 

2,794 
14,969 

4.000 
17,630 

Chemicals,  unenume- 
|Mjtpd      

Value  £ 

12.401 

22.02-3 

,        35.101 

Lao,  seed,  shell,  stick 
and  dye  

f       Cwt. 
lvalue  £ 

11,104 
3-2,820  1 

10.913 
29,476 

13,726 
42.528 

Cinchona  Jark 

r       Cwt. 
lv.alue  £ 

9.928 
6(U27 

17.4U 
71,67? 

9,977 
29.016 

Bark    (for  tanners*  or   f       ^^''* 

23,501 

24.805 

8.235 

r      Cvtt. 
(.Value  £ 

Ml 

70 

4i2 

•  lvalue  £ 

7,926 

10.333 

2.702 

Cochineal 

.-,407 

4..-.2 

2.0.13 

Value  £ 

19,421 

27,950 

21,898 

l.l.M 
26,719 

48. 
12,47 

S              68.^ 
1          18.300 

24,149 

20,706 

26.707 

Cutch  and  gambier 

r     Tons 
lvalue  £ 

Other  coal-tar  dyes  ... 

. 

448 

214 

976 

f      Cwt. 

4,404 

2,39 

J  '         S.019 

Cochineal 

r     Cwt. 
'    (  Value  £ 

1,09S 

695 

744 

Gum  Arabic 

lvalue  £ 

17,094 

10,80. 

5  1       12,911 

6,299 

3,878 

4,727 

Cuteb  and  gambier  . . 

r      Tons 

3,248 

"3,924 

3,165 

r       Cwt. 

12.62 1 

9,S6 

3           8.170 

(.Value  £ 

74.900 

93,742 

80,367 

lvalue  £ 

281,700 

222,23 

8       172,239 

Indigo 

f       Cwt. 

19,369 

17.642 

18,384 

Lac.  seed,  shell,  sticli 

f      Cwt. 

5,979 

6,61 

I           5.207 

(.Value  £ 
t.  (      <^" 

424,904 
1,977 

371.841 
1,460 

363,097 
1,431 

18,174 
1          5,435 

18,13 
6,25 

4          13,386 
0           6.515 

Madder,      madder-roo 

r     Cwt. 
■   lvalue  £ 

•  lvalue  £ 

3,523 

1,678 

1,9.S2 

Cocoa-nut  oil 

7,t58 

8,91 

4           9..194 

(      Cwt. 

8,467 

19496 

S7,.'»0 

.  \ 

1 

r      Tuns 

347 

U 

16              190 

(.Value  £ 

10338 

27,524 

46,770 

Olive  oil 

(.Value  £ 

15,083 

8,03 

■0            8,596 

r      Tuns 

3,473 

2,707 

1,970 

"  lvalue  £ 

l.W,413 

99,087 

77,003 

Palm  oil 

r      Cwt. 
■  1  Value  £ 

28,234 

S9,4J 

17          58,082 

f      Cwt. 

97,326 

80,131 

83,090 

30.101 

S9,7i 

>6          57,466 

Palm  oil 

■■  lvalue  £ 

99,944 

8133* 

81,«5 

(     Gals. 

56,156 

31,2! 

1 

H  1       36,076 

1        Petroleum  oil 

.  \ 

(      Gals. 

6,291,481 

4,768,355 

6,114,118 

(.Value  £ 

2,628 

1         '•-" 

12            1,469 

Petroleum  oil 

••  \ 

1 

1 

(.Value  £ 

213,023 

130,873 

171,874 

1 

f       Lbs. 

'     768,496 

'     361,1 

3        190,768 

r      Tons 

970 

24,672 

1,491 
34.147 

1,419 
33,452 

'  lvalue  £ 

59,439 

33.7 

Oil  seed 

10          19,845 

lvalue  £ 

' 

, 

C      Cwt. 

2,212 

2.* 

SO           1,120 

(       Cwt. 

11,1.t3 

8.714 

.U05S 

Nitrate  of  potash  . 

•  L, 

1 

Turpentine 

••  \ 

(.Value  £ 

1.942 

'         2.21 

58              923 

(.Value  £ 

;       10,620 

11,159 

1 

47,463 

1 

058 
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TllF   MlVKim     rilODVOTION   OV  fANADA   IS    1887. 

Wi-  Imv,-  ivii-iM-d  li-oiii  Mr.  K.  Co>U;  of  tlu"  Geological 
.Siu\.-.\  ol' faiiaila,  till-  fulloniiifr  ^latciiifnt  of  the  ininer.il 
produotion  of  Ca<:atla  in  1887  : 


TiiR  jriNKitAi.  PnoniiCTiON  op  Canapa  in   1887 — 
roiitinuffi. 


Nnnieof  Produot. 


1887. 

Xu.  o( 

R4*turiis 

(n).       Quantity      Value 
(»).      I       (<■). 


Antimony  ore Tons 

.\r!)enie...  

.\  slie<tos 

Bsryta 

Brick Thonsaiids 

Buildini:  stone Ciih.  Yds. 

Cement UbU. 

Charcoal Biisli. 

Chromic  iron  on- Tons 

Co»l 

Coke 

Copper  (</) l.ha. 

Flagstone .Sq.  Ft. 

G..ld  (p) Ois. 

firanile Tors 

Graphite 

firindstonc 

fiypsnm 

Iron(/) 

Iron  ore  

Lead    (fine,   contained    in 
ore) Lbs. 

I.ime Bush. 

I.iuiestone  for  iron  (Iiir  . . .    Tons 

Man;?ane»e  ore  (i;) 


.  I  +  X.  S. 
1 

11 

\.  S. 
210 
90  +  X.  S. 


i3  +  X.  S. 
&  B.  C. 

X.  .S. 

4 

C  +  X.  s. 
.t  B.  C. 

11 

1 

5  +  N.S. 

!>  +  N.S. 

1 

S       I 
10  +  N.S.j 

1    ! 

102+ X.S 

3 
.■!  ^  X.  S. 


t:i4 
:io 

t..-i;s 

400 

l.'»,185 

2£i,S.Vi 

09,8(3 

1.610,!>00 

,ts 

2..V.8,0H 

32.198 

.3.260.  tt4 

110.923 

r.2.i89 


l.-),0!W 

2.772 
131.003 
31,S«7 

70.^30 

204.800 

2,'««,fi(!7 

17,171 

l.USO 


Xanie  of  Product. 


Dollars. 
18,9<io 

1,200 

227,711! 

2,000 

725.69 1     I 

«0,!»St 

81,909 

88,82S     I 

370 

5,208,429 

80,244 

342,313 

10,811 

1.111.877 

98,993 

2,400     ' 

I 

.35,.3aS      I 

137.277      i 

1.087,728     1 

1K:.197 

9,21tJ  I 

SS9,3e9  I 

17,500  j 
89.C72 


Jlai'ble  and  serpentine ....     Tons 

Mica I.Us. 

Miscellaneous  clay  protlucts 

Ochre Toas 


Petroleum  (li)  , 


f     ( Barrels  of 


(a)  These  numbers  show  the  number  ot  mines,  quarries,  or 
works  producin?  in  1887.  and  of  which  returns  have  been  received. 
They  are  believed  to  represent  very  nearly  the  total  number  ol  I  he 
iiroducers  in  evci-\'  case,  except  for  coal,  iron,  and  steel,  marble, 
nuildiiif^  stone,  lime,  bricks,  tiles,  and  cement.  A  return  of  the 
total  (juantity  of  each  mineral  produced  ii»  the  Provinces  of  Xova 
Scotia  and  British  Columbia  has  been  furnished  by  the  Department 
of  Klines  of  these  Provinei'S.  The  number  of  producers  was  not 
stated,  aiul  the  letters  X.  S.  ami  B.  C.  indicate  where  the  retnms 
are  included. 

(4)  Quantity  marketed  except  when  otherwise  specified.  The 
tons  are  of  2,000  pounds. 

(c)  Market  value  less  charges  of  transport  from  ))oint  ot 
production. 

Xova  Scotia  and  British  Columbia  values  have  not  been  received, 
but  are  estimated  as  above,  except  for  grindstones. 

id)  Quantity  of  fine  copper  manttfa'^tured  from  the  ore  of 
t'apelton  plus  fine  copper  contents  calculated  from  assay  value  in 
the  other  returns. 

(e)  Xova  Scotia  gold  is  estimated  at  19*50  dollars  an  ounce,  and 
British  Columbia  gold  at  17  dollars  an  ounce. 

(/)  This  includes  six  rolling  mills,  one  forge,  and  also  the 
lA.ndondcrry  Iron  Works.  The  returns  from  the  four  Montreal 
rollinK  mills  and  from  another  mill  at  St.  John.  X.B.,  have  not 
Iteen  received,  and  unfortunately  render  this  statement  incomplete. 

(v)  The  value  of  the  Xova  Scotia  ore  is  estimated  at  only  25  dollars 
per  ton,  as  the  returned  quantity  is  thought  to  include  a  certain 
amount  of  low  rrade  on*  us<'d  ii2  makinir  paint. 


(  35  Imp.  (iails.) 

Phosphate  (i ) Tons 

Pig-iiou 

Platinum Oz«. 

P.vrites Tons 

Salt  (/I 

Sand  and  gravel  (exports) | 

Silver  (i) 

Slate Tons 

Soapstone 

«teel  (7) 

Sulphuric  acid I,bs. 

SuperpliDsphnte  Tons 

Tile Thousands  j 

Whiting Bbls. 

Total I 


1887. 

Xo.  of     

Returns 

(a).       Quantity      Value 


(»). 


(e). 


1 

.'i 

69 

1 


212 
22.03.1 

I  100 

,     594.111 

23,fi90 
24,827 
l.tlJII 
38,04;l 
00,173 
i      180,800 

7,357  j 

100 

7.326 

.i.l;7,950 

498 

I         S..35S 

.MO 


Dollars. 

7.81.', 

29.816 

;8.6;fl 

L.'iOO 

4t'>.3.)Ktl 

319.815 

.380.192 

5.6 1(1 

171.191 

iia;.3nt 

:(i).:Xi7 

3i2,f.02 

Sfl.tKlO 

800 

.33119.1 

70.609 

25.943 

l.'!<;,n2 

e<H) 

12.959.073 


(h)  Crude  e<iuivalent  of  the  <|uaiitity  (7,905,066  imp.  gallons)  ot 
relined  oils  inspscted.  calculate*!  at  100  inillons  crude  for  38  gnllons 
refined.    The  direct  returns  received  from  13  refineries  gave  the 

auantity  ofilluminatinif  oils  and  lienzlneaud  naphtha  maunfaetiuvd 
uring  tiie  year  as  lif.732..'J;t.'i  imp.  gallons,  worth  1.022.739  dollars,  and 
the  actual  corresponding  consumption  of  crude  retunied  as  76:1,933 
barrels. 

(i)  Direct  returns :  the  value  is  tAken  at  an  average  of  I3°50  dollars 
a  ton  at  the  mines.    This  production  is  divided  as  follows ; — 

Tons. 

From  Ottawa  County  mines 18.955 

From  Ontario  mines 4,733 

Total 23.690 


which  agrees  vtry  nearly  with  the  Customs  Department  figure  of 
export,  which  is  for  the  calendar  year  1887.  23,152  toas,  \iitli  a 
declared  value  of  133,217  dollars. 

(jl  In  barrels  or28i)  pounds  it  would  be  429.807  barrels.  The  value 
IS  that  of  the  sjilt  alone,  exclusive  of  packages. 

(k)  Kxport  returns  plus  116.318  dollars  estimated  silver  eontained 
in  the  copper  pyrites  of  the  Ca|)ellon  mines— altogether  lln'  total 
production  is  probably  from  six  different  mines. 

(/)  Return  probably  not  quit^  complete. 

—  Fngiiteeritiy  and  Mining  Journal,  .Veir  York, 
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i^lontl)!))  \mtnt  ai'st. 

'  Tlio  dntos  (tiveii  arp  the  dates  of  the  OtTu'ial  JoiirnalN  in  winch 
flri'optanrrs  of  tin*  Complotp  Spccilications  nro  n<h-ertiso(l.  rom- 
plfd"  Spt'cillrrttions  llius  :i(lverl  is(_*d  ;is  acccptoil  are  open  1o 
in'jpeotion  lit  the  I'atent  Oilieo  inimediately,  iind  to  opposition 
within  two  months  of  the  s:iiil  dates. 


I.-OrXKKAL    n.ANT,   ATrAliATTS,    vsn 
MACniNEIiV. 

APPLirATIOXS. 

■IMO.  J.  J.  nieks,  London.  Means  or  apparatns  fur  ascertaining' 
tlie  specitle  trrnvity  of  liquids.    March  17. 

■t24(i.  F.  .\krovd,  Uradford.  .Smoke  eonsuniintr  furnaces, 
iriirch  20. 

■Ii!l7.  E.  .Vkroyil,  Bradford.    Steam-boiler  furnaces,    llareh  10. 

■139S.  T.  O.  Pasrall.  London.  A  combined  evaporatim;  and 
])ropa^tinf;  pan.    March  2'.'. 

4W-2.  W.  P.  Thompson.— From  the  Por,elaii>  Dental  Art  Co.. 
ITnitert  States.    Hydrocarbon  furnaces.    JIareli  ii. 

l.'.tlO.  R.  A.  IVnt,  Slulliilil.  Apparatus  for  jirevention  of  in- 
crustation in  stram-lioilcrs.    Marcli  :;i). 

4r»iil.  R.  Sliat'kleton.  lli'adford.  Improvements  in  the  aethod  of 
nnrl  apparatus  for  consumin;^  smoke.    .March  27. 

4*w7.  R.  Reichlinff.  London.  A  vapour  condenser  and  water 
purifier  or  heater.    March  27. 

4C.S!).  ,\.  Rnthbone.  London.  Api)aratus  for  cooling,  heating,  or 
condensing  lluids.    Marcti  27. 

4693.  W.  Bergli,  London.  Centrifugal  fluid  separating  ma<'hines. 
Marcli  37. 

470tl.  S.  IL  -folinsoii  and  C.  C.  Ilutchinson,  London,  Filter 
presses.    Jfareli  2S. 

4851.  .1.  K.  Killionrn.  Liverpool.  Compression  pumps  for  gaseous 
tluitls.    March  ;il. 

4.f71.  W.  Stuart  and  ft.  Young.  Dundee.  Apparatus  for  regulating 
tlie  surface  flow  of  liquids  from  tanks  or  coolers,    fllarch  31. 

4!I17.  II.  Roberts,  E.  F.  Roberts,  and  \V.  Holliday.  iiatley.  Re- 
moving scale  from  steam-boilers.  Ac,  and  preventing  such  forma- 
tions.   .\pril  'i. 

r>i)8;l.  .1.  A,  "Walker,  London.  An  improved  apparatus  for 
generating  steam  and  heating  purposes  by  liquid  fuel,    .\pril  .■;. 

52-tC.  .1.  il.  Breze,  London.  Apitaratus  for  condensing,  cooling, 
and  heating  fluids,  and  machinery  euiploved  in  the  construction 
thereof.    April  ;>. 

.•■.■(."Vt.  W.  Bartholomew,  London.    Crucible  tougs.    April  11. 

hSiW.  F.  \A'rigley,  Manchester.  Ajiparatus  for  straining  liquids 
containing  matt-rial  in  suspension.    ,\pril  11. 

5418.  AV.  Scliniidt,  Berlin.  Improvements  in  the  method  of 
cooling  or  condensing  vapours,  and  in  the  appjiratua  therefor. 
April  11. 

512(1.  J.  S,  Sawrey  and  H.  Collet,  London.  Apparatus  for 
separating  liquids  from  solid  matters  in  suspension  therein. 
April  12. 

.->jns.  A.  T.  Hunter.— From  C.  W.  Stewart,  Ignited  Slates.  Fire- 
place tor  burning  liquid  fuel,    April  13. 

5527.  R.  Le  Las  and  .V.  Robin,  London.  Apparatns  for  supjilying 
furnace  tires  with  moistened  air.    April  13. 

.■)80«.  R.  Cooper.  H.  F.  Clayton,  and  O.  H.  llolroyd.  Hudderslield. 
,\n  improved  filter,  and  a]iparalus  connected  therewith,    .\pril  18. 

5812.  R.  Shackleton,  Bradford.  Improvements  in  the  method  of 
and  apparatus  for  superheating  steam.    .Vpril  li>. 

582»,  W.  Faircloiigh.  Manchester.  Means  for  automaticallv 
removing  scum,  impurities,  ami  deposits  from  boilers,  separators, 
cconomiscrs,  fillers,  \c.    .\pril  li*. 


•  COMPLETE  SPECIFICATIONS  ACCEPTED. 

1887. 

."OlkS.  .1.  Ruscoo.    .Selt-seiiling retort  lids.eross-barsand  fastenings 
:Mareh  2 1. 
7  WC.  T.  Nelson,    Filters,    March  24. 
U.li;!i.  .1.  .1.  Hicks.    Hydrometers  and  saceharometers.    April  7. 

18S8. 

183i;.  O.  H.  Jewell.    Apparatus  fur  purifving  and  filtering  water. 
March  24. 

3'J7(;.  H.  H.  Leigh.— From  J.  Bernslroni.    ■•Apparatus  lor  heating 
luinitls  t».  bp  treated  in  eentrifugal  separators.    .\priI21. 


TT.-FUEL,  GAS,  and  LTOTIT. 

APl'Lir.iTIOSS. 

4114.  CJ.  II.  J.illey,  London.  Improvements  in  Lilley's  ooions 
blocks  (for  efieeting  the  eomlmst ion  b.y  absorption  of  liquid  liydro- 
carbous)  by  partially  covering  said  masses  or  blocks  with  metal 
or  gla-ss,  to  regulate  the  <'onsumption  of  light  and  heal  emnnaling 
therefrom  on  applying  a  light  thereto.    i\Iarch  It'.. 

•fl2it.  W.  .\.  Harrison  ami  .1.  Bowing.  London.  Improvements  in 
tlie  nianufaciure  of  patent  fuel,    .'ilarch  17. 

41.'»S.  R.  B.  Avery.  London.  Improvements  in  apparatns  for 
generating  and  burning  gaseous  fuel.    March  17. 

4102.  J.  II.  fJlew,  London.  Improved  eonipound  or  admixture  of 
materials  for  the  ]irodiiction  of  tire-lighfers.    JIareli  17. 

■I.'i72.  W.  Foulis  and  .V.  .1.  Liversedge,  Cilasgow.  Improvements 
in  the  manufacture  of  gas,  and  in  apparatus  used  therefor,  tin-  said 
apparatus  being  adapted  to  other  manntactures.    !\Iareh  22. 

4412.  S.  AV.  Ludbrook,  London,  Improved  front  and  tloor  for 
g.as  retorts,    March  22. 

4184.  .T.  F.  Wren,  London.  Imnrovements  in  the  manufacture  of 
illuminating  gas  for  domestic  ana  oLher  purposes.  Complete  Speci- 
fication.    i\Iarch  23. 

1.8.13.  \V.  Lindsa,v,  London.  Improvements  in  the  manufacture 
of  artificial  fuel.    .March  2K. 

48S5.  .T.  H.  R.  Dinsmor.\  Liverpool.  Improvements  in  or  eon- 
iipeted  with  the  manufacture  of  gas  from  coal.    March  31 . 

49.53.  C.  Westphol.  London.  ,\n  improved  means  for  the  pro- 
duction of  water  ga*.    Complete  Specification,    .\pril  3. 

.inn.  J.  M.  C.  Paton.— From  W.  A.  van  Dvk  and  S.  Wilkinson. 
.Liva.  Manufacturing  gas  for  heating  and  illuminating  imrposcs 
from  molasses  ami  other  saecliarinc  substances.    .Vpril  \. 

5102.  E.  P.  Williams  and  W. . I.  Thomas,  London.  Improvements 
ill  and  connected  with  gas  lighting  or  burning  apparatus.  Com- 
plete Specification.    April  <>. 

52.'>1>.  .1.  V.  Capek,  London.  Improvements  in  electrical  heating, 
April  9. 

5283.  E.  Brook,  Loudon.  Imjirovements  in  ga.s  jirodiiccrs. 
April  10. 

54fi6.  A.  Treeby,  London,  Iiupiovements  in  apparatus  for  car- 
burettingor  enriching  air,  gas,  or  other  Tapoiir.  or  for  vapourising 
hydrocarbons,  chiefly  designed  for  use  as  a  lamp  or  lighting 
apparatus.    ,\i)ril  12; 

5089.  J.  Swallow  and  X.  Proctor,  Londuii.  Improvements  in 
artificial  fuel.    Comijlete  Specification.    April  17. 

5734.  H.  H.  Lake.— From  O.  C.  L.  Prai'm,  Denmark.  Improvi'- 
mcnts  in  candles.    Ajiril  17. 

COMPLETE  SPECIFICATIOyS   ACCEPTED. 

18S7, 

17<i7.  .1.  H.  R,  Dinsmorc.  Manufacture  of  gas,  and  apiiaralus 
therefor.    April  14. 

50.35.  H.  JefTeries.  Hydraulic  agiparatiis  or  valve  to  be  used  in  the 
manufacture  of  coal  and  other  gases.    Marcli  31. 

tj342.  K.  Downing.— From  T.  Bauer,    Coke  ovens.    March  31. 

•KLW.  B.  H.  Thwaite.  Combustion  of  oil  spray  or  giis  from  liquid 
hydrocarbons  for  heating  or  lighting,  and  apparatus  therefor 
March  24. 

70(17.  Vf.  H.  Beck.- From  A.  Krieger.    Automatic  apparatus  for 
protluction  of  carburetted  air  ii:\s.    3Iarch  2f. 
71511.  J.Keith.    Apparatus  for  manufacturing  oil  gas,    March  24. 

7713.  .1.  H.  R.  Dinsmore.  Washing  and  purif.ving  coal  gas,  and 
apparatus  therefor,    April  21. 

7714.  .1.  H.  R.  Dinsmore.  Slanufacture  of  illuminating  gas  from 
coal.    April  21. 

7811.  W.  Backer.  Treating  tar  for  the  jnirpose  of  producing 
illuminating  and  heating  gas  and  coke.    April  21. 

790S.  A.  E.  Barthel.    (Jasomctcrs.    April  21. 

S414.  J.  A.  Yeadon  and  R,  Middlclon.  .Apparatus  for  drviug 
small  coal  or  coke,  or  for  desiccating  gnmular  suiistances.    April  14. 

1888. 

2.W7.  H.  H.  Lake.— From  A.  C,  Humphreys.  Apparatns  for  the 
manufacture  of  gas.    March  31. 

3082,  N,  Fouqneinberg,  JIacliiuery  for  agglomerating  fuel,  ie, 
March  31, 

3802.  A.  Tack  and  F.  Girard.  Manufacture  of  coke  for  metal- 
lurgical and  other  purposes.    Ajiril  21. 


III.— DESTRUCTIVE   DISTILLATION, 
PRODUCTS,  Etc. 


TAK 


COMPLETE   SPECIFICATIONS   ACCEPTEn. 

1887. 

38.30.  W.  H.  Pitt  and  G.  II.  van  Vleck.  Improved  process  of 
distilling  petroleum,    .\pril  21. 

78(17.  W,  M,  Fraser  and  .1.  Snodgrass.  Primary  distilling 
u|>paratU9  for  shale  or  other  oil-yielding  mineral.    Marcli  31. 
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rv— COr.OlTRlNG  MATTKRS  ami  DYKS. 

APPLICATIOXS. 

V'17.  W.  V.  Tlionipsnii.  —  From  The  Aclicn  Gesellscbatt  fttr 
flicmiwhc  Iniltisirii'.  Rhciiimi.  G.rmany.  Improvements  in  the 
manufarluiv  of  criloiiriiii!  Mibstniioe's  liy  tho  reaction  ot  aromntio 
hviirnzin  Miliilumic-  nciiU  on  reipnchinon.    March  19. 

u:e<.  J.Y.Jolinv.n.— From  The  BadischcAiiilin  anil  Soila  Fabrik. 
(icrraany.  Iniproviinentn  in  the  maniifacinrc  of  blue  cnlonrnisr 
matters  suitable  tor  djciiia  and  printing.    March  23. 

KiSj.  C.  n..1lHl.— From  The  .\etien  Gesellschaft  fiir  Anilin  Fabri- 
.ation  of  Berlin.  The  manufacture  of  a  new  alphauaphthol- 
(listilphonic  acid.    March  -il. 

Jpvi.  H.  11. 1.eieh.— From  R.  G.  Williams,  New  York.  Improve- 
mentsin  the  nianufaclurc  of  colourine  matters.    April  11. 

MSt.  J.  Dawson  and  R.  rtirsch.  Kirkheaton.  Manufacture  of  a 
new  alpha-naphlh.vlauuno-niono-sulpho  acid.    April  13. 

5781.  E.de  Pass.— Frnn  Messrs.  F.«er  and  Pick.  Germany.  Im- 
provements in  the  production  ofazo  colouring  matters.    April  18. 

6852.  S.  Fill.— From  L.  Casellaand  Co.,  Frankfort-on-JIain.  New 
blue  colourinR  matters,  and  mannfacl  nre  of  the  same.    April  19. 

COJfPLFTK  SPF.CIPICATIOXS  ACCEPTED. 

1S87. 

5257.  0.  D.  Abel.— From  The  Farbwerke  vormals  Meister,  Lucius, 
and  Briininft.  Production  of  colour-like  bodies,  and  of  dialkylised 
amidobenzophenones  therefrom.    Slarch  21. 

fi<')87.  C.  D.  Abel.-From  The  -Vctien  Gesellschaft  fiir  AuUin  Fabri- 
katinn.  Production  of  azo  colours  that  dye  cotton  direct  from  a 
soap  bath.    March  24. 

(>■**.  C.  D.  Abel.-From  The  Actien  Gesellschaft  fiir  Auilin 
Fabrikation.  Production  of  yellow,  orange,  and  red  colours  by  the 
action  of  phenanthrencchinonc,  i.satine.  or  metliyl-isatine  upon  the 
sulpho-acids  of  aromatic  hydrazines.    March  24. 

7812.  A.  Liebniann  and  A.  Studer.  Prod\icinga  new  mono-sulpho 
acid  of  alpha  naphthol.    April  7. 

7S3S.  .1.  T.  Johnson.— From  The  Badische  Anilin  and  Soda  Fabrik. 
Treatment  and  pi-eparation  of  naphthazarine  (dioxynaphtha- 
<luinone),  production  of  a  soluble  derivative  tl\erPof,  and  application 
<-f  same  iu  dyeing.    March  31, 

S2G5.  S.  Pitt.— From  L.  Cassela  and  Co.  Manufacture  of  a  new 
naphtoldisulphonic  acid  and  of  dye-stuffs  therefrom.    April  14. 

82flC.  L.  Paul.  Production  of  colours  from  tetrazodiphenyldicarbon 
acid  and  from  its  methyl  and  ethyl  others.    April  21. 

SJM.  (',  A.Bcnnert.    .Manufactureof  colnuriuKraattors,   April  21. 


v.— TEXTILES,   COTTON,   WOOL,   SILK,  Etc. 

APPLICATIOXS. 

Use.  3.  Pelrie  and  F.  M'.  Petric.  R«chdale.  Improvements  in 
machinery 'or  apparatus  for  washing  or  cleansing  wool  or  other 
llbrous  materials.    March  2'J. 

49G8.  J.  Papleux.  Hitchen.  Improvements  in  apparatus  for  un- 
gummingrheaorothertextiles.    Aprils. 

.'*32.  J.  McXish.    See  Class  XIX, 

53.18.  C.  D.  Abel.-From  F.  E.  Koethe.  Germany,  Apparatus  for 
treating  textile  fabrics  with  steam.  Complete  ^<pecification, 
April  10. 


VJ.~DYEING,  CALICO   PRINTING,  PAPER 
STAINING,  ANn  BLEACHING, 

APPLICATIOXS. 

BO.W.  C.  H.  G,  Schmidt,  London.  Improved  apparatus  for 
subjecting  textile  materials  to  the  action  of  Huids  for  washing, 
dyeing,  bleaching,  and  other  processes,  (Complete  Specification, 
April  I. 

50.H<.  R.  Iladdon.— Fmm  E.  Decock,  France.  A  new  or  improved 
machine  for  dyeing  skeins  of  textile  material.  Complete  Speeifica- 
lion.    .\nril  4. 

5»53.  Brill's  Dxygen  Company,  I.imitcil.— From  L.  Q.  Brin, 
France.    Improvements  in  bleaching.    April  12, 

.">5W.  F..  Knciht  and  C.Rawson.  Bradford.  .\n  improved  method 
of  morihinting  wool  with  chromium  compounds,    .\pril  14. 

GTiM.  .V.  McNab.  Glasgow.  Improvements  in  boiling  or  bleaching 
and  washing  textile  fabrics  and  yam,  and  in  apparatus  therefor, 
April  1  (. 

57CI.  AV.  Birch,  Slanchcstcr.  Improved  feeding  apparatus  to  be 
applied  to  machines  for  washing,  soaping,  dyeing,  or  otherwise 
tn':iting  woven  fabrics,    .\pril  IS. 

5828.  W.  Green  and  J.  Douglas,  Belfast.  Improvements  in 
printing  and  dvcing  cambric  and  other  similar  materials, 
April  W. 


COMPLETE  SPECITICATIOSS  ACCEPTED. 

1987, 

75j(j.  K.  Lo<'kwood  and  E.  I..  Adainuon.  Method  of  and  means 
for  dyeing  yarns.    March  31. 

7911.  VC.  Brierloy.— From  K.  I'erz'na.  Automatic  d.veing  coppers 
or  vats.    April  14. 

{KV27.  W.  Crowtlier  and  J.  Crowlhcr.  Process  for  mordanting  or 
lining  mordants  on  worsted  or  woollen  fibre,  and  on  mixed  fibres. 
April  21. 

(•211,  R.  Cromplon.  Colouring  and  drying  tissue  paper  and  other 
paper,  and  apparatus  therefor.    April  14. 

1S88. 

3753.  A,  llarmel,  SI.  Harinel,  and  F,  Harmel.  .\pparatua  for 
dyeing  wool,  ic.  in  bobbins  and  hanks.    April  21. 


VII.— ACIDS,   ALKALIS,  and   SALTS. 
APPLICATIOXS. 

42t!2,  A,  Boake,  P.  G.  A.  Roberts,  A.  Shearer,  and  W.  B.  Giles, 
London.  Improvements  in  the  manufacture  or  production  of 
sodinm-meta-sulphite.    March  20. 

42S4.  M.  U.  Wood,  Lundnn,  Improvements  in  apparatus  for  the 
manufacture  of  inono-carbonate  and  bicarbonate  of  soda  and  allied 
jirodncts.    Complete  Sperilieation.    Jlarch  20. 

4«v4S.  !•;.  AV.  Parnell  and  J.  Simpson,  Liverpool.  Improvements 
in  the  production  of  sulphur  from  sulphuretted  hydrogen. 
Maroli  27. 

4*353.  G.  K,  Davis,  Slanchester.  A  new  process  for  producing 
carbonates  and  h.vdrates  of  the  alkalis.    March  27. 

4i!0ri.  \V.  D.  Bolini.  London.  Improved  apparatus  for  the 
expulsion  of  chlorine  or  other  iioiions  gases  from  its  solutions. 
JIarch  27. 

4707.  C.  T.  Kingzett,  London,  Improvements  in  the  manufacture 
of  chlorine.    March  2s. 

48t3.  W.  W.  Staveley,  Liverpool,  Improvements  in  or  appertain- 
ing to  the  manufaeture  of  carlionales.  sulphites,  bisulphites,  or 
hyposulphites  of  the  alkalis,  or  sulphite,  bisulphite,  or  hypo- 
sulphite of  calcium,  and  also  of  pnenol  or  phenoloid  bodies. 
March  31. 

4,959.  J,  J,  Lewis,  London,  Improvements  in  apparatus  for  the 
extraction  of  ammonia  gas  from  ammonia  liquor  or  tar  water. 
April  3. 

5031.  .1.  n.  Sehvyn.    See  Class  X. 

508C.  \V.  J.  .\.  Donald,  London.  Improvements  in  the  manufac- 
ture of  chromates.    .\pril  6. 

6212.  I.  S.  McDoiigall  and  J.  T.  JIoDougall,  London.  Improve- 
ments in  means  to  1h>  emplo.ved  in  the  production  of  solutions 
containing  sulphurous  acid  or  its  salts,    .\pril  7. 

5371.  G.  J.  (:ear.v,— From  .\,  Keiller,  Sweden.  Improvements  in 
the  manufacture  of  sulphide  of  zinc  for  pigment  or  other  puriioses. 
April  11. 

.'i51."j.  II.  W.  Deacon  and  F.  Hurler,  London.  Improvements  in 
the  obtainment  or  preimmtion  of  hydrochloric  acid  gas  for  use  in 
tile  manufacture  of  ehiorinc.    April  13. 

5800.  E.  AV.  Parnell  and  J.  Simpson,  Liverpixil.  Improvements 
in  the  production  of  sulphuretted  hydrogen  in  connexion  with  the 
ni.anufactnre  of  alkali  by  the  ainniouia  process,    .\pril  10. 

5702.  M.  X,  D'Andria.  Manchester,  Improvements  in  the  ninnu- 
fnctnre  ol  ammonia  salts.    April  is, 

COMPLETE  SPECIFICATIOXS  ACCEPTED. 

1887, 

5124,  G,  I,  J.  Wells.— From  S.  Pick,  Evaporation  of  liqnori 
contAiuing  salts,  and  separation  of  those  salts,    April  7. 

0029.  W.  N.  Hartley  and  W.  E.  H.  Blenkinsop.  JIanufactiire 
of  metallic  sulphate,    .\pril  21. 

(J909.  C.  F.  Clans.  Obtaining  sulphur  from  iron  pyrites,  copjK'r 
pyrites,  zinc  blende,  and  other  metallic  suljdiides.    April  21. 

750t.  P,  G,  W.  Typke.  Utilisation  of  bye-products  ivsulting  from 
the  manufaeture  of  phosphorous  compounds.    Jlarcli  SI. 

7859.  L.  A.  Staub.  Manufacture  of  c-arbonate  of  soda  and  car- 
bonic acid  from  the  hi-carbonatc,  and  ajiparalus  therefor,  April 
14, 

7900.  B.  Schneider.  Producing  hydrate  of  baryta  from  sulphate 
of  barium.    ,\pril  li. 

8129.  L.  A.  Staub.    Jlaiiufaetiire  of  carbonates  of  soda.    April  1  4. 

8922.  W.  X.  Hartley  and  W.  K.  B.  Blenkinsop.  Preparation  of 
cobalt  sulphate,  a.nd  its  sejiaratioii  from  oilier  sulphates.  April 
21. 

1888. 

1693.  A.  Xicolle.    Manufacture  of  phosphorus.    April  14. 
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VIII.— GLASS,   roTTKKY,  a.nd   EAUTHENWAKE. 

.LPI-LICATIOXS. 

in7j.  A.  1).  Uroinin  -.ind  \.  JI.  Jliillocli,  Glasu'ow.  Improvemoius 
ill  proiUiciiiir  desiitriM  or  patterns  upon  i-iistin;^  tables  for  the  niami- 
rueture  of  lUnreil  rolled  plate  ami  sheet  f^lass.    Mareh  10. 

■t20K  A.  Taylor  ami  N.  Krooke,  London.  Improvements  in  the 
metlioil  of,  and  apparatus  for.  moiildiiiK  and  pressing  earthenware 
and  firc-eiay  baths,  sinks,  wash-tnl)s.  inanKers,  lavatory  tiasins, 
closets,  and  oth'-r  similar  applianci's.    JIarch  111. 

•JiW.  J.  W.  Hartley,  Stoke-on-Trent.  Iniproveiuents  in  potters' 
wheels,  port  inns  of  which  improvements  maybe  ajiplied  to  other 
jiurposes.    JIarch  "JO. 

WOS.  W.  Clcise,  Whetstone,  and  T.  Walters.  l<o;idon.  An  im- 
Iirovetl  niannfaetHre  of  beer,  wine,  and  like  bottles,    March  20. 

4502.  A.  F.  Wenper,  London.  -\ii  improved  jirocess  for  deeoratin« 
pottetx  porcelain.  ^la-ss,  eimmel,  and  other  vitrilied  surfaces  witli 
metallic  ornamentation.    March  21. 

4632.  H.  A.  Cawkwell.  London.  Improvements  in  the  manu- 
facture of  tiles.    Complete  ijpecilication.    March  26. 

4777.  T.  Uuttoii  and  .1.  Kinner,  Barnsle.v.  A  machine  for  chip- 
pinir  Klass  marbles  or  stoppers  us  used  in  the  manufacture  of  fflass 
bottles.    March  29. 

■1877.  J.  Prince,  Leeds.  An  invention  for  use  in  the  makinj;  of 
bricks  and  tiles,  to  which  ho  ffives  the  title  of  "  Improved  metallic 
dies  for  brick  and  tile  making,"    Jlaridi  31. 

52U.  W.  D.  Oooch,  F.  H.  Varley,  and  F.  B.  Lidstone,  L'mdou. 
Iiuprovementa  in  the  manufacture  of  porous  artificial  stone  for  use 
as  indestructible  wicks  or  burners  for  lamps,  or  as  filter  partitions, 
and  the  like,    .\pril  7. 

5253.  F.  Beer,  London.  An  im|iroved  plastic  composition  for 
moulding  and  other  purposes,    .\pril  0. 

5416.  E.  Powell,  .J.  W.  Bishop. and  J.  Stonier.  London.  Improve- 
ments in  china  or  earthenware  dishes  for  containing  vegetables 
and  the  like.    .Vpril  12. 

5482.  The  Worecstor  Boyal  Porcelain  Company,  Limited,  and 
8.  Runford,  Worcester.  \  new  process  for  obtaining  decorative 
effects  on  china,  earthenware,  pottery,  and  glass.    April  13. 

518.S.  F.  J.  AVytlu's.  Birmingham.  Improvements  in  machinery 
fur  the  manufacture  of  castor  bowls,  or  other  circular  solid  articles, 
of  potters*  cla.v,  or  like  plastic  substance.    April  13. 

6502.  0.  Wittkowsky,  Berlin.  Improvements  in  the  manufacture 
of  mosaic->vork.    April  13. 

5620.  R.  W.  Willis  and  A.  J.  Willis,  London.  A  new  and  im- 
proved composition  for  the  manufacture  of  enamelled  earthenware 
articles.    (Jomplcte  Si)eciIication.    April  16. 

5660.  W.  F.  Murray  and  W.  Cathcart,  (Glasgow.  Improvcnionts 
in  moulding  cla.v  or  other  plastic  material  to  form  sjiouts  and  other 
tubular  or  partly  tubular  articles,  and  in  ajiparatus  therefor. 
April  17. 

COMPLETE  SPECIPICATIOXS  ACCEPTED. 

1SS7. 

2.3,SO.  W.  B.  Fitch.  Mauufaciure  uf  glass  bottles,  and  apparatus 
(horefor.    March  2K 

760P.  F.  Siemens.    Ceramic  kilns.    March  31. 

''835.  L.  .V.  Fry.    Decorating  clay  ware.    April  7. 

16,142.  G.J.  Atkins.  I'roducing  acrystallinc  ellccl  on  the  surface 
of  glass,  ie.    April  21. 


72 13.  L.  G.  Knuuioycr.  Cement  for  artificial  stone  work  and  for 
coating  walls  with  surfueo  suitable  for  weatlier-priiof  painting. 
March  21. 

7U1.  A.  Busch.  Manufacture  of  cement  for  building  purposes. 
March  24. 

16,52'.i.  .S.Boud.  Apparatus  for  nmuufiieturc  of  bricks,  tiles,  and 
<inarries.    March  31. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,  AND  CEMENTS. 

APPLICATIOXS. 

5062.  F.  Radcliltc,  Greenwich.  Imiirovemeuts  in  revolviug 
furnaces  for  roasting  cement  and  for  other  purposes.    ,\pril  5, 

507'J.  .1.  Birkett.  Loudon.  Improved  form  of  paving  blocks  for 
street  crossings  and  gutters,  and  composition  of  waste  materials  to 
1)0  used  for  same,  and  for  blocks  for  paving  and  rough  building 
purposes.    April  5. 

5145.  K.  Fisher  and  .T.  P.  Cramp.  London.  An  improvement  in 
the  treatment  of  slag  for  road  making.    .Vpril  6. 

5333.  T.  H.  Lodge.  Lonilou.  Improvements  relating  to  the 
manufacture  of  Portland  cement  and  apjiaratus  therefor.  Com- 
plete Spccilication.    April  to. 

.5808.  i.  C.  Ponton,  London.  Improvements  in  the  mauufaciure 
of  artificial  marble,  gi-anite,  and  other  stone,    .\pril  IS. 

COMPLETE   SPECIFICATIOSS   ACCEPTED. 

1S87. 

.5814.  X.  H.  Lodge.  Apparatus  for  drying  slip  or  slurry  from 
which  Portland  cement  is  produced.    -Vpril  14. 

5815.  T.  H.  Lodge.  Manufacture  of  Portland  cement  and  appa- 
ratus therefor.    3Iarcb  31. 

6701.  B.  H.  Thwaite,  D.  L.  Collins,  and  D.  Wilson.  Manufacturing 
Portland  cement,  niid  apparatus  tiicrefor.    April  7. 


X.— METALLURGY,    MINING,    Etc. 

APPLICATIONS. 

41172.  .1.  Miiller,  Mauchoster.  Improvements  in  miners'  safely 
lumps.    March  16. 

40S6.  J.  C.  Bull,  London.  Improvements  in  the  manufacture  of 
metallic  alloys  or  compounds.    .Marcii  16. 

4155.  E.  A.  Jones  and  F.  F.  .Tones,  London.  .\n  improved  method 
or  process  of  separating  or  sorting  oxides  of  iron.    March  17. 

4183.  W.  Lloyd,  Wigan.  An  improved  Davy  and  Clanny  miners' 
safety  lamp.    >Iarch  1!>. 

41S7.  T.  Bayloy.  Birmingham.  Improvements  in  the  manufac- 
ture of  oxide  of  iron.    March  i:i. 

425 (.  E.  W.  Gillon,  F.  P.  Smith,  and  G.  W.  Wales,  London. 
Improvements  in  the  method  fpf  treating  and  tempering  open 
hearth  or  Bessemer  steel  wire,    ilarch  20. 

4263.  B.  U.  Martin. Birmingham.  Improvements  in  the  founding 
or  manufacture  of  chill  rolls.    March  2ii. 

42S1.  J.  Beasleyand  A.  J.  Wood,  London.  Improved  lining  and 
fettling  for  furnaces  used  in  the  manufactiU'C  of  iron  or  steel. 
March  20. 

42S6.  C.  F.  Croselmire,  London.  An  improved  process  of 
extnicting  pure  ?,inc  from  zinciferous  ores.  Complete  Specification. 
March  20. 

42(10.  II.  H.  Lake.— From  the  Hon.  E.  Wiman,  United  States. 
Improvements  in  apparatus  for  crushing  or  pulverising  ores  or 
other  substances.    March  20. 

4;i30.  H.  F.  Taylor  and  W.  P.  Struvii,  London.  Improvements  in 
apparatus  for  coating  with  tin,  lead,  or  other  metals  or  alloys. 
3Iareli  21. 

4118.  C.  I).  Abel,  London.  —  From  M.  M.  Rotten.  Germany. 
Improvements  in  the  extraction  of  gold  and  other  precious  metals 
from  minerals  and  ores  containing  them.    Marcli  22. 

I'KSO.  G.  J.  Atkins,  Loudon.  Improvements  in  the  treatment  of 
metallic  ores,  and  m  apparatus  employed  therein.    March  22. 

4.591.  J.  .\.  B.  Bennett.    Birmingham.     Improvements   in    the  ' 
methods  of   mixing  metals  of    lower    boiling   points  with  other 
metals  or  alloys  or  compounds  boiUng  or  volatilising  at  higher 
temperatures.    March  2.3. 

4595.  J.  A.  B.  Bennett.  Birmingham.  Improvements  in  the 
mode  of  manufacturing  aluminium  chloride.    March  23. 

47117.  H.  H.  Lake.— From  P.  II.  Adams,  United  States.  Imjirovc- 
ments  in  and  relating  to  apparatus  for  generating  steam,  cliiefiy 
designed  for  utilising  the  heat  of  slag  from  blast  and  other 
furnaces.    Complete  Siiecification.    March  27. 

17118.  H.  H.  Lake.— From  O.  B.  Peck,  United  Stales.  Impro\c- 
nieiits  ill  and  relating  to  apparatus  for  gcnentting  steam,  chiefly 
designed  for  utilising  the  heat  of  slag  from  blast  and  other 
furnaces.    Complete  Specification.    March  27. 

1709.  H.  H.  Lake.- From  O.  B.  Peek,  U.S.A.  Improvements  in 
and  relating  to  apparatus  for  gcneratinu'  steam,  chiefly  designed 
for  utilising  the  heat  of  slag  from  blast  and  other  furnaces. 
Complete  Spccilication.    Jlarch  27. 

4710.  H.  H.  Lake.— From  O.  B.  Peck,  U.S.A.  Improvements  in 
and  relating  to  apparatus  for  generating  steam,  chiefly  designed 
lor  utilising  the  heal  of  slag  from  blast  and  other  furnaces. 
Complete  Speeilication.    3larch  27. 

4842.  G.  .\.  Jarvis,  Liverpool.  Iraproveuients  in  or  relating  to 
the  manufacture  of  sodium  or  potassium.    March  31. 

4951.  G.  Lindenthal,  London.  Improvements  in  the  process  of 
refining  iron.    Complete  Specification.    April  3. 

4975.  A.  M.  Warner,  Loudon.  Improvements  in  the  manufacture 
of  iron.    .Vpril  3. 

5016.  W.  P.  Thomps(jii.— From  C.  Kellogg,  United  Slates.  Im- 
provements in  rolling  tubes,  columns,  and  other  hollow  cylindrical 
articles  from  hollow  ingots,  piles,  and  the  like.    Ajiril  4. 

5031.  .r.  II.  Sclwyn.  London.  Method  or  process  of  treating 
pyritiferous  or  other  bjisc  ores  for  the  extniction  of  metals  there- 
from, and  rirodnetioii  of  nitric  acid.    April  4. 

5061.  II.  Midler,  London.  Safety  fuse  and  igniting  apparatus  fur 
setting  lire  to  explosive  charges  without  danger  from  Ihe  presence 
of  fii*c-damp.    .Vpril  5. 

0084.  T.  Twynam.  London.  luiprovemciils  in  the  mauufaciure  uf 
ingot  iron  and  steel.    April  5. 

5116.  .r.  Willis  and  Co.,  Sheffield.  Anti-corrosive  steel  propeller 
blades  and  castings  for  marine,  mining,  and  other  purposes. 
.Vpril  6. 

5171.  J.  T.  Key,  SheBield.  The  manufaetnrt:  of  miuei's'  safety 
I   lamps.    April  /. 

6293.  B.D.  Martin,  Birmingham.  Improvements  in  the  founding 
I   or  manufacture  of  chill  rolls.    April  10. 

6316.  S.  Pearson,  J.  Liddon,  and  J.  H.  Pratt,  London.  Improve- 
ments in  the  manufacture  of  aluminium  and  alloys  of  aluminium. 
,   April  10. 
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55$i;.  T.Tw.viiiim.  LoiiJon.  Iin)iro\omciits  in  llio  lUiiimrHclurc  of 
uiKul  iron  and  stoel.  and  in  troalnnt  tin-  >lmr  risiiltiiiK  from  sncli 
iiiaiMifai-tnrc  for  tlio  prodiulion  of  nlkalis  imd  allialino  suits. 
April  11. 

OK'.l.  NV.  Cross.  Loudon.  Inipioioim'iil.s  in  llic  iniinnfaclure  or 
pro<luctiuii  of  aluminium  and  aluminium  jillovs.    April  12. 

r.Ml.  I'.  Wolf  and  H.  Frii'umnn.  London.  Improvements  in 
minors*  lamjis.    Complete  Speeilieation.    .\pril  U. 

.'nUl.  H.  .1.  .Vllison.— Kioin  K.  J.  Giitlins.  United  Stales.  Im- 
provements in  tin.-  method  of  and  apparatus  for  riuitini;  ordnanee. 
Complete  S|iccitieation.    Ajiril  17. 

jetis.  W.  Kvaiis,  Lomlon.  Imiiroveiuents  in  blast  furnaees. 
April  17. 

6S73.  C.  ChcswrixUt,  London.  Impiovements  in  llie  treatment, 
nuriliontion,  softeninir,  ami  separation  of  /inc,  tin,  liismntli,  and 
lead,  their  alloys,  waste,  manufaetnred  waste,  and  mode  of  sepa- 
rating same  in  a  state  of  fusion  ami  combination.    April  17. 

5717.  1'.  K.  Dillon  and  J.  .1.  Doyle,  Limdon.  Improvements  in 
moulds  for  casting  metals.    April  17. 

574<i.  H.  H.  Lake.— I'nim  -M.  M.  Bair.  Kiaiue.  Inipiovemeiils 
ri'latim.-  to  the  roasting  or  c.tlcination  of  load  ores  ami  anaIo);ous 
substances,  and  to  the  condensation  of  the  rcsnltini;  vapjnis.  and 
to  apininitns  therefor.    April  17. 

S85<;.  H.  Y.  Caslncr.  London.  Improvements  in  the  manufacture 
of  sodium  and  potassium.    April  ID. 

.'.S57.  H .  V.  C;ustncr.  London.  Improvements  iu  llic  manufacture 
of  anhydrous  aluminium  chlorides.    April  10. 

."iSoS.  11.  Y.  Castner,  London.  Improvements  in  and  connected 
with  apioratus  for  the  reduction  of  aluminium  and  other  metnls. 
April  U'. 

5SJ9.  \.  Gutcusolin.  London.  Iminovements  in  the  process  of 
and  apparatus  for  coatini.'  iron,  steel,  or  othermetal  [ilatcs  with  tin 
or  other  metal.    Complete  Specification.    April  IS'. 

COMPLETE  SPECIFICATIOXS   ACCEPTED. 

1887. 

fiois.  A.  Sclmnschjeff.  Miners'  safety  lamps,  to  indicate  the 
jiresence  of  fire-damp.    March  ;jl. 

i;i2ft.  W.  Pattei-son.    Miners' safety  lamps.    21  April. 

6103.  R. !?.  Casson.  Jlanufacture  of  steel  or  ingot  iron  and  phos- 
phate of  lime.    March  2J. 

11173.  U.  A.  Hadfield.  Hardening  or  tongliciiing  steel  or  steel 
articles.    Jlarch  31. 

6'iiS.  0.  Bramall.  Portable  combined  smelting  and  converting 
furnace  and  apparatus.    March  31. 

7278.  J.  S.  MacArtUur,  E.  W.  Forrest,  and  W.  Forrest.  Treating 
ores  to  obtain  gold,  silver,  lead,  zinc,  copper,  and  other  metals. 
March  2 1. 

7404.  P.  0.  Gilchrist.  Manufacture  of  steel  or  ingot  iron  by  the 
basic  process.    Mai-cli  24. 

74H5.  P.  C.  Gilchrist,    Jlanufacture  ot  iron  and  steel.    March  24. 

7761.  E.  A.  Jones  and  F.  F.  .lones.  Preparation  of  oxides  of  iron, 
nnci  apparatus  therefor.    April  11. 

7S2S.  G.  H.  Lloyd,  A.  L.  Lloyd,  and  A.  Bcwlay.  Metho<l  and 
npiiaralus  for  welding  boiler  Hues.    April  7. 

7;'.>S.  .M.  Kennedy  and  G.  Green.  Apparatus  lor  washing  ores. 
Ajiril  7. 

S'207.  II.  Burrows.    Open-hearth  steel  furnaces.    April  It. 

S27(!.  A.  L.  Dowie.    Treating  iron  and  c;istings  thereof.    April  7. 

lo.wii.  W.  P.  Thomjison.— From  G.  L.  Koberl.  Improvements.in 
eonvertcrs.    .Vpril  7. 

ll.'MiS.  J.  Gillieau.  Working  up  sera))  iron  or  steel  in  a  puddling 
furnace,    .\pril  21. 

14,415.  W.  H.  Kdwards  and  0.  Briltoii.  Improvements  in  miners' 
safely  lamps.    April  21. 

1868. 

'J5KI.  W.  A.  Baldwin.  IC.itiaeting  aluminium  from  substances 
bearing  aluminU)  and  combining  same  with  other  metals  directly 
from  such  substances.    March  24. 

2fl'J2.  X.M.  Henderson.    Miners' safety  lamps.    .March  31. 

iS'-Hj.  J.  Kilny.    Basic-hearth  steel  furnaces.    March  31. 

ibW.  J.  Kiley.  Regenerator  furnaces  (or  steel  making,  \c, 
March  31. 


4273.  AV.  P.  Thompson.— From  C.  D.  P.  Gibsou,  V.S.A.  Improve- 
ments in  or  relating  to  storage  batteries.  Complete  t»|)ecilicatioii. 
March  20. 

HS5.  F.  Maddick  and  .7.  Greenwood,  IajiuIoii.  luipi-o\ciuenls  iii 
extracting  gold  and  silver  IVoni  refnictory  and  all  other  ores  by 
eU*etro-<'lieniicJil  chlorination.  and  also  in  reco\criiig  the  whole  of 
the  chlorine  by  the  same  process.     March  23. 

Uj-2t'<.  C.  11  lepfiKM-.  London.  Imiirovcracnts  in  th<,'  electrolytic 
production  of  nu'tals.    Jlarch  2tj. 

4«73.  P.  M.  .Iiisticc— From  C.  Ileisler,  UiiilcJ  States.  Improve- 
ments iu  and  conneeted  with  apparatus  for  the  geui-iiition  and 
utilisation  of  electric  currents.    Complete  Si>ecilicatioii.    Jlarch  27. 

4*.>2it.  \V.  Gillett  and  (i.  Ha.seltinc.  I>oiidoii.  Improvements  in 
magiu'to-elcctric  gcncititors.    ComplelcSpccilication.    April:*. 

UUO.  T.  Parker.  Jlaiu'hcstcr.  Improvements  in  and  relating  t  J 
alternating  current  dynanio-clectrie  mactiiiies.    April  3. 

.■ilii2.  W.  M.  Jlorde.v,  London.  Improvements  ::i  electric  gene- 
rators.    \pril  7. 

.'ilttl.  11.  Edmunds,  London.  Improveinenls  iu  storage  batteries. 
.\pril  7. 

3.W3.  A.  F.  SI.  Geoi-geand  C.U.  Bonne.  London.  ImprovomenU 
in  galvanic  batteries.    April  11. 

532S.  E.  Hermitc.  E.  J.  Pateison,  :iiid  C.  F.  Cooper,  London.  An 
iiiipro\emeiit  in  \'ollaic  batteries.    April  13. 

.'i7iJ.  W.  Webster,  London.  The  iirodiiction  of  chalybeate  waters 
by  electrolytic  action,  and  apparatus  Ihercfcir.    April  17. 

570n.  H.  Steinach.  London.  Improvements  in  and  relating  to  the 
lireparation  of  non-metallic  poix)Us  bodies  lor  eleeli-o-mctallurgic 
deposits.    April  IS. 


COMPLETE  SPECIFICAriOXa   ACCEPTED. 

1887. 

4S 12.  11.  Liepnmiin.  Jlanufacture  of  carbon  "  jdates  "  or  elec- 
trodes for  primary  batteries,  electro-metallurgical,  and  electro- 
l.vtical  purposes.    Jlarch  31. 

59l>8.  A.  M.  Clark.— From  L.  JIaiclie.  Dynamo-electric  and 
magneto-electric  machines.    JIareli  21. 

ii7.>l.  R.  E.  B.  Crompton  and  J.  Swiiibnrn.  Dyimmo-clectric 
machines.    March  24. 

7021.  G.  Scarlett.  Electro-dynamic  and  dynamo-electric 
machines.    Jlarch  24. 

985.').  H.  Watt.    Dynamo-electric  uiachincs.    April  14. 
12,017.  P.  L.  Verehcre.      Jlanufacture   of   carbons    for    voltaic 
batteries,  ic.    April  14. 

1«,709.  T.  A.  Edison.    Electrical  generators.    April  14. 

1S88. 
6.33.  C.  Coerper.    Dynamo-electric  machines.    April  14, 
7S4.  J.Noad.    Galvanic  batteries.    April  14. 
2:ji)S.  C.  Coerper.    Dynamo-electric  machines.    April  7. 
3097.  B.  JI.  Drake  and  .1.  Jl.  Gorhani.    Iniprovement  in  holding 
the  plates  of  secondary  v-iltaic  batteries.    Jlarch  31. 
3993.  H.H.Lakc— From  U.Walter.  Galvanic  batteries.  April  21. 

4271,  W.  P.  Thompson. — From  C.  D. P.  Gibson.  Storage  batteries. 
April  21. 

■1275.  W.  P.  Thomiisoii.— From  C.  D.  P.  Gibson.  Storage  baltcries. 
April  21. 


XI.— ELKOTRO-CHEMISTUy  and  ELECTKO- 
MKTALLUUGY. 

.iPPLlCATIOXS. 

tiVik.  S.  %.  dc  Fcrmnti,  London.  Improved  means  for  obtaining 
a  uniform  continuous  current  from  ilyimnio-electrical  machines. 
February  15.    Previously  included  in  No.  2313  of  that  date. 

4153.  F.  King,  London.  1  iii|irovements  in  means  for  regulating  or 
controlling  the  secoudnry  current  derive<l  from  continuous  electric 
current  tmnsformers.    March  17. 

4274.  W.  P.  Thomiwon.— From  C.  D.  1*.  Gibson,  United  States, 
Improvements  ii;  or  relating  to  storage  batteries.  Complete  Siieci- 
flcation.    Jlarch  20. 


XII.— FAT8,   UlLS,  AND   SOAl'  WANL'FACTUKE. 


APPLICATIOXS. 

Decolorising  animal  and  vegetable 


■1507.  W.  Stewart,  Glasgow 
oils  and  fats.    Jlarch  24. 

4S99.  JI.  von  Schmidt,  London.  Improvements  relating  to  the 
treatment  of  tatty  substances,  cliieflv  designed  to  adapt  them  for 
use  in  the  nianufacture  of  candles.    Jlarch  31. 

5613.  W.  Rodiger,  London.  Improvements  in  the  mautifaclure  of 
soap.    April  l(j. 


6794.    G.  A.  Clowes  and  L.  Briant,  London, 
the  manufacture  of  soaji.    .\pril  is. 


Improvements  in 


COMPLETE  SPECIFICATWyS  ACCEPTED, 


16,829.  F.  Kainliow. 
sitious.    Jlarch  31. 


1S87. 
Jlanufacture  of  soaps  iiud  cleansing  couipu- 


3771.  .1.  1..  Wade  and  J 
of  lubricating  solidifieil  oil  or  grease 


1S88, 

L.  Wa<le  and  Co..  Limited. 
Aiiril  21. 


Jlaiiiifactiuc 
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Xlll.— I'AINTS,   riGMKNTS,   VAKNISHES,  and 
KKSINS. 

At'PLIC.iriOXS. 

iXii.  b.  J.ClulT,  Uuliliii.  liuproveinouls  in  |>aiiit,  piiiik'is'  ink. 
and  the  like.    Murchil. 

nw.  S.  K.  Boultun.     Sec  Clas^  XVIU.— C. 

40M.  G.  F.  lU-iircrn.  -From  P.  Fcbregncs.  Krnmi'.  llie  nianu- 
f.iitnre  of  an  iniprnvod  plastic  louiposition.    .March  in. 

.VJ27.  (J.  J.  Foulston.  liirn)iii|?hiini.  Improved  luetliod  of  and 
prt|)Bnilion  fur  protcclinjr  and  preserving  bright  nietaUic  surfaces. 
.April  9. 

.VITI.  (;.  .1.  C'ciry.— From  A.  Keiller.    See  Chiss  VU. 

6.199.  K.  Stone,  London.  Improvements  in  the  manufacture  of 
paint.    April  11. 

COMPLETE   SPECIPICATIOSS   ACCEPTED. 

ISS". 

Wi'i.  .1.  A.  l{i)?sb.v.  A  gummy  varnish,  coloured  or  otherwise,  (or 
decorative  p\iri)oses.    JIarch  H. 

7:i7i;.  F.  franc— From  J.  Hale  and  W.  1).  Field.  Lacquers  and 
varnishes.    March  24. 

7377.  F.  Crane— From  J.  Hale.    Varnishes.    March  24. 

S<i31.  U.  Gould.    Composition  for  distempering.    April  7. 

S2j3.  F.  Crane.— From  W.  D.  Field.  Pyroxyline  compounds  and 
Tarnishes,    .\pril  21. 

17.t>25.  L.  A.  Groth.— From  C.  Collin  and  L.  Kn-ani.  Black 
liquids  tor  dyeing,  printing,  painting,  and  varnishing.    JUanli  31. 

1888. 
1101.  J.  t>.  WalUwcauil  \V.  Ward.    .Inti  corrosive  nndanli-fouling 
ompnsitions  for  submci-ged  surfaces.    April  21. 
3795.  F.  D.  Coninck.    Manufacture  and  application  of  incombus- 
tible paint.    April  21. 


XVI.— SLGAUS,  STAKCUKS,  Cil'MS,  Lie. 

APPLICATIOXS. 

4178.  \V.  T.  Crookc,  Sii-atfonl.  Improvements  in  iiuckels  or  hags 
emploved  in  the  manufacture  of  sugar  and  like  substances, 
together  with  an  improved  prix'ess  for  cleansing  the  same. 
March  1!'. 

421*.  A.  Chapman.  London.  Improvements  in  sugar-cane  mills. 
3Iarcli  ll>. 

4S93.  H.  V.  K.  Head,  Loiuloii.  Iniprovenicnts  in  sugni-canc 
mills.    JIarch  31. 

5;*)8.  J.  .Y.  ■Wheeler,  Ixjndnii.  Imiiiovemcnls  in  the  conslrnclion 
of  apparatus  for  crystallising  fondants  and  other  kinds  of  eon- 
rcctionery  gooils.    April  10. 

COMPLETE  SPECTPICATIOXS  ACCEPTED. 

19S7. 

1)261.  .J.  Buchanan,  jun.  Apparatus  for  drying  and  gnuiulaliiig 
sugar,  salt,  ic.    March  31. 

CiW.  P.  J.  F.  Heftier.  Cluifying  and  saturating  sugar  solutions, 
especially  beet-root  rob,  bv  means  of  tannic  acid  or  laimin. 
April  7.  ■- 

7S13.  F.  Bosshardt.— From  G.  Bocquet.  KItering  and  refining 
sug^r.    March  31. 


XVII.— BREWING,   WINES,  ^I'llUTS,   Eic. 

APPLICATIO.yS. 

WIG.  K.  Beriireutlier  and  Vi'.  Kumpfmiller,  I/>iidoii.  An  un- 
proved apparatus  for  ascertaining  the  degree  of  maceration  of 
barley  when  malting.    March  2G. 

5612.  AV.  Gerdes,  London.  An  improvement  in  the  production  of 
spirit  from  waste  i)roduets  of  breweries.    April  IG. 


XIV.— TANNING,  LEATHEK,  GLUE,   and   SIZE. 

APPLICATIOXS. 

4101.  A.  F.  S.  Graul  and  AV'.  Francis.  Loudon.  luipiovemenls  in 
the  process  of  and  means  for  tanning  leather.    March  17. 

4211.  V.  Rivii>re,  Loudon.  Ke-tanuing  hides  and  leather.  Com- 
plete tiitecihcation.    Alarch  19. 

1608.  A.  K.  .Vruold.  London.  Improvements  in  the  manufacttu-e 
I'f  compressed  leather.    Alarch  26. 

4765.  A.  U.  Hobson.    .Sec  Class  XV. 


COMPLETE  SPECIPICATIOXS   ACCEPTED. 

1887. 

I7,lu;).  L.  1.  Lanviu-.Sclinicu.    Tanning, and  u]>paratus  theivior. 
March  31. 

1888. 

235.'t.  W.  Zaiin.    I'locess  of  tanning.    .March  3J. 
XW.  T.  1'.  Milligan.     Preparing   glue-stock  foi    production   of 
gelatine  and  size.    A)>ril  7. 


XV.— AGRICULTURE,  MANUKES,  Etc. 

APPLICATIOX. 

47ti5.  A.  H.  Hobson,  London.  Improvements  in  the  treatment 
of  bones  and  animal  waste  or  n.-fuse  generally  for  the  purjK>se  of 
rendering  the  same  more  suited  for  fertilising  purposes,  and  for 
obtaining  gelatine,  glue,  and  size.    March  28. 

COMPLETE  SPECIPICATIOXS  ACCEPTED. 

1887. 
8.VJ*.  II.  Mcljregor  and  J.  McArthur.  jiui.    .Vbsorbing  moistnic 
from  and  deoilorising  refuse  matter,  and  utilising  the  whole  as  a 
manure.    April  14. 

1888. 
■3ol3.  P.  C.  Jensen.    Au  improved  fertiliser.    March  .il. 


COMPLETE   SPECIFICAriOX.S   ACCEPTED. 

1K.S7. 
7277.  .1.  Takamiue.    Manufactun*  of  alcoholic  liquids.    Marcl  24. 
9363.  G.  E.  Jacquemin.    Manufacture  of  wine  from  barley  and 
other  grain.    April  7. 

K.8S. 

2361.  \V.  J.  S.  Pearce.    .ipparatns  for  draw  ing  oil  the  surface  of 
liquids  from  cooling  vats  and  other  vessels.    3Iarch  24. 


XVIU.— CHEMISTRY   OF   100D.><,  SANITARY 
CHEMISTRY,   and   DISINFECTANTS. 

APPLICATIOXS. 

.\.— C'HEMISTKT  OF  FOOUS. 

4108.  H.  W.  Hart,  London.    A  new  foo<l  compound.    March  lii. 

4220.  D.  Sprimgli  and  Son,  Loudon.  Process  for  reiutering  cocoa 
soluble  or  assimilable.    March  19. 

•1423.  ^V.  Malcolmson,  London.  Improvements  in  cooling  and 
desiccating  milk.    Alarch  22. 

44!i5.  T.  Adair,  Belfast.  Certain  improvements  in  the  manufac- 
ture of  butter  and  cheese,  and  in  the  better  flavouring,  colouring. 
and  preserving  of  the  sume,  and  in  the  cleansing,  llavouring,  colour* 
ing, and  preserving  of  rancid  butter,marganne,and  all  other  artilieial 
butters,  and  apparatus  therefor.    March  2t. 

4<">:il.  S.  AI.  CafTyn,  London.  Improvements  relating  lo  the 
preparation  of  liquid  extract  of  meat.    March  2*;. 

4927.  T.  AV.  Duffy,  Loudon.  A  new  or  improved  method  for 
Ijieserving  bakers'  yeast  and  other  analogous  purposes,    .\pril  3. 

5042.  J.  AVliite,  Limerick.  A  process  for  manufacturing  flaked 
Indian  corn,  either  white  or  yellow,    .\pril  J. 

3078.  R.  Russell,  Glasgow.  A  new  compound  to  be  ased  ill  the 
manufacture  of  bread,  biscuits,  and  such  like  articles  of  food. 
April  J. 

o341.  AV.  U.  F.  Barbe  and  AV.  Benit,  London.  luiprovemeuts  ill 
the  preservation  of  milk  and  croam.    April  10. 

B.— Saxiiabt  Chemistry. 

421.').  <i.  F.  Redfeni.  -  From  K.  Senorans.  France.  Improvements 
in  trejitiug  decomposed  organic  substances  for  rendering  them 
innocuous,  and  apparatus  therefore.    March  19. 

4207.  G.  Rotlger,  Liverpool.  Improvements  connected  with 
apparatus  for  purifyine  and  clarifying  water  and  other  liquidb. 
March  2ii. 
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J5I7.  T.  L.  Sratoii.Slaniflil.  Iiu|>roveiiidits  in  vessels, apparatus 
and  appliances  fur  scparalinit  solid  iimlttT  fro uiwiitor  or  01  lierliqumj 
lUirini:  llie  i>roccss  of  purilyinit  or  softening  the  same  by  treatment 
with  chemicals  or  oilier  ruaKeiits.    Man'h  -I. 

5321.  G.  F.  Restall,  London.  Impiweil  apparatus  apiilirable  for 
deodorisinc  and  disinfcotiin!  drains,  sinks,  and  other  outlets,  and 
I  he  like,  and  for  niijinfr  liquids.    Complete  S|ieeilication.    April  10. 

i«451.  G.  \y.  Breiiiner,  London.  The  pi'epanitinn  of  mineral 
suhstaiices  and  their  combination  with  chemical  ingredients,  or 
i.-ases  therefrom,  and  tiled  air.  for  precipitating  and  disinfecting 
sewage  matter.    April  I'J. 

C— DiSISFKCTAKTS. 

mil.  S.  15.  Boultoii,  London.  Improvements  in  antiseptic  or  pre- 
servative compounds,  and  the  application  thereof  tothe preservation 
of  timber,  and  as  pigmenls  or  paints.    March  ii. 

5K1.  W.  Hlark  and  W.  L.  Uennoldson,  London.  Improved  manu- 
facture or  prei>ar.itioii  of  antisi'ptics.    .\pril  12. 

51131.  J.  .Tohnson.  Livorjiool.  Impidvements  in  compositions  or 
IHjwdcrs  for  cleaning,  poli-hing.  purifying,  and  disinfecting  knives, 
plate,  and  other  culinary  or  table  utensils.    April  16. 


COMPLETE  SPECIFICATIOXS  ACCEPTED. 

A.— Chemistbt  of  Foous. 

1887. 
SJ'.'S.  J.  11.  Lock.    Treatment,  prciaration,  and  preservation  of 
certain  alimentary  substances.    April  21. 

18SS. 
3161.  S.  Henderson  and  A.  Uenderson.    A  new  food  compound  in 
the  form  of  bread  and  biscuits.    April  7. 

B.— Sasitaby  Chesiisiby. 

1887. 

8H1.  .1.  Hanson.  Appai-alus  used  in  disinfecting,  deodorising, 
and  purifjing  foul  matters.    April  1 1. 

SSOO.  F.  W.  Lacey.  .\pparatus  connected  with  the  treatment  of 
sewage.    April  21. 

€.— UlSINVECTAMS, 
1887. 
S217.  G.  H.  Bolton.  .].  R.  Wylde,  and  H.  Aucr.    Manufacture  of 
iwrmanganatc  of  soda  or  a  mixture  thereof  with  other  disinfecting 
or  oxidising  matter.    April  21. 


XX.— I'INK   CIlK.MICALi?,  ALKALOIUS, 
KSSKXCKS,   AND   KXTUACTiS. 

COMPLETE  SPECIFICATION   ACCEPTED. 

1«S7. 
R3S7.  1.  Tniubc  and  G.  DiKllander.    Siparaling  fusel  or  ethereal 
oil  from  substances  containing  the  same.    April  11. 


XIX.— PArEK,  PASTKBOAUU,  Etc. 

APPLICATIONS. 

47(H.  W.  P.  Bruce,  London.  Iiiiiirovemeiits  in  the  manufacture 
of  paper  and  in  apiiaratus  therefor.    Jlarch  27. 

4931.  J.  Turnbull,  jun.,  Glasgow.  Improveuii'iits  in  apparatus 
for  use  in  boiling  csiiarlo  grass  and  other  tibi-ons  materials. 
April  3. 

5032.  J.  McNish,  London.  Improvements  in  glazing  paper  and 
other  teitilu  fabrics.    April  t. 

5156.  J.  McNish,  London.  Improvements  in  glazing  paper,  tinfoil 
papers,  and  tinfoil.    April  6. 

5267.  J.  Davidson.  London.  Improvements  in  apparslus  used  in 
the  manufacture  of  paper.    April  'X 

»H.  I.  S.  McDougall  and  J.  T.  McDougall.  London.  Improve- 
ments in  boilers  for  use  in  )ireparingjiaper-makiiig  materials  or  for 
analogous  puri>oses.    April  lo. 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

18S7. 

6867.  G.  Hibbert.  Apparatus  for  straining  pulp  fur  paper 
making.    March  21. 

7980.  K.  Klic.  Priqaralioii  of  paper  for  dmwing  purjioses. 
April  7. 

"591.  K.  Wood.    Apinralns  for  straining  paiier  pulp.     Vjiril  II. 

8762.  .1.  Wood  and  H.  Wood.  Apparatus  for  straining  paper  pul|). 
April  14. 

8817.  H.  .L  Himpsou,  G.  MarKirdj-,  and  A.  Tajlor.  Manufacture 
of  wootl  pulp  from  a  certain  tree,  bark,  and  wood,    April  21. 


XXI.-1'IIOTOGEAPHIC  MATERIALS  am, 
PROCESSES. 

APPLICATIONS. 

1887. 
IS.iW.  .M.  ll.C.  \V.  Faija.sse.  London.    Improved  apparatus  for 
taking  positives  from  photographic  negatives.    April  12.     Ante- 
dated 12lh  November  1887  under  International  Convention. 

1888. 
4112.  .1.  J.  L.  Guyard,  London.    Improvements  in  photographic 
apparatus.    March  16. 

1180.  S.  Delicate.  Birmingham.  Improvements  in  the  construc- 
tion of  dark  slides  for  photography.    March  lU. 

4218.  F.  Xowlan,  Loudon.  Improving  the  form  of  camera  for 
obtaining  photographs  of  moving  and  other  objects,  which  he 
calls"  the  mitrailleuse  camera."    Blarch  20. 

4"i:t7.  .T.  B.  Germeiul-B  mnaud,  London.  .V  process  of  phatc<- 
grapliiug  in  colours.    March  24. 

1692.  A.  H.  Reed.— From  E.  H.  Riedel,  Tnited  States.    A  new  or 

improved  photographic  dark   chamber.    Complete   Specification. 

March  27. 

iS74.  E.  S.  Williams,  Dublin.    A  method  for  producing  photo- 

1   giaphic  emulsions  not  requiring  a  base  or  support  as  photographic 

,    tilms.    March  31. 

."■110.  J.  Hiiies.  E.  HowfU,  and  A.  Howell,  Glasgow.    Improve- 
ments in  the  modes  and  means  and  apparatus  for  taking  and  pro- 
ducing   photographs,   and    in    appliances    connected    therewith. 
'i    Ajiril  6. 

I  3189.  .V.  1.  Lichtenheiu,  London.  Improvements  \x\xm  a  pholo; 
1  graphic  shutter  known  as  the  "  Eclipse  pneumatic  shutter.' 
I   A])ril  7. 

i       5119.  E.  Marlow,  Birmingham.    Improvements  in  photographic 
cameras,    .\pril  12. 

3590.  R.  J.  Appleton,  Bradford.  Improvements  in  roller  slides 
for  holding  and  using  photographic  tissue.    April  16. 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

18S7. 

41115.  W.  Treucmen.  I'nxUiction  of  photographs  in  colours. 
March  31. 

5903.  T.  E.  Dallmcycr  and  F.  Beauchamj).  Instantaneous  photo- 
graphic shutters.    April  21. 


XXII.— EXPLOSIVES,   MATCHES,  Etc. 

APPLICATIONS. 

■t.WJ.  E.  Turpin.  London.  Improvements  in  tlie  manufacture  of 
explosives.    March  20. 

4310.  E.  Turpin,  London.  Improvements  in  the  manufacture  of 
explosives.    Manli  20. 

1311.  E.  Turpin,  London.  ImproTemcnIs  in  the  manufacture  of 
explosives.    March  20. 

3027.  R.  s.  Lawrcncp,  London.  Improvements  in  shells  or  pro- 
jectiles containing  high  explosives,  such  as  dynamite,  j>rotecting 
the  same,  and  fuses  therefor.    ,\pril  4. 

5524.  F.  W.  rirydcU  Bouverie  and  W.  Balch,  London.  Improve- 
ments in  iiyrotechnie  signals  for  naval,  military,  and  other  pur- 
poses.   April  13. 

3624.  C.  A.  McEvoy,  London.    Imiirovemcnts  in  fuses.    April  16. 

6680.  J.  Nicliolas  and  H.  H.  Fanshawe,  London.  Improvements 
in  exjilosives.    .\pril  17. 

COMPLETE   UPECIPICATIONS   .ICCEPTED. 

19S". 

7iX)8.  H.  H.  Lake.— From  Wolianka  and  Co.  Manufacture  of 
explosives.    Marih31. 

16,672.  A.  Brock  and  H.  Brock.  Ships'  gii(nal  lights,  rockets, 
Roman  candles,  &c.    Ajiril  1 1. 
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A.  Wingham. 


NOTICES. 


lu  accordance  with  the  provisions  of  Rule  18  of 
the  Bye-laws,  notice  is  hereby  given  that  those 
Members  of  Conncil  whose  names  are  placed  in 
italics  in  the  annexed  list,  will  retire  from  their 
respective  offices  at  the  forthcoming  Annual  General 
Meeting. 

Mr.  Ludwig  Mond  has  been  nominated  to  the 
ofiSce  of  President ;  and  Prof.  Jas.  Dewar,  F.R.S., 
has  been  nominated  Vice-President  under  Rule  11. 

Sir  I.  Lowthian  Bell,  F.R.S.,  Mr.  R.  Forbes 
Carpenter,  and  Dr.  John  Evans,  F.R.S.,  have  been 
nominated  Vice-Presidents  under  Rule  8  ;  and 
IMr.  B.  E.  R.  Newlands  and  Mr.  Alexander  M. 
Chance  have  been  nominated  Ordinary  Members  of 
Council  under  Rule  17  in  the  place  of  Mr.  R.  Forbes 
Carpenter  and  Dr.  John  Evans,  F.R.S.,  nominated 
Vice-Presidents. 

The  Treasxuer  has  been  nominated  for  re-election, 
and  Dr.  F.  Hurter  has  been  nominated  Foreign 
Secretary  in  the  place  of  Mr.  Ludwig  Mond. 

Members  are  hereby  invited  to  nominate  fit  and 
proper  persons  to  fill  foiu-  vacancies  among  the 
Ordinary  Members  of  Council  under  Rule  18. 
Special  nomination  forms  for  this  purpose  can  be 
obtained  from  the  General  Secretary  upon  appli- 
cation. 

lUxtraH  from  Ruh  18:— "No  such  nomination 
shall  be  vaUd,  unless  it  be  signed  by  at  least  ten 
members  of  the  Society,  who  are  not  in  arrear  with 
their  subscriptions,  nor  unless  it  be  received  by  the 
General  Secretary,  at  the  Society's  office,  at  least 
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one  month  before  the  date  of  the  commencement  of 
the  Animnl  Geneml  ^Meeting,  aiul  the  election  to 
tako  place  at  ■nhich  it  refers.  Nor  shall  any  such 
uomiuation  be  valid  if  the  pcrsou  uomiuated  be 
inehgible  for  election  nnder  Rules  12  or  1-5.  No 
member  shall  sign  more  than  one  nomination  form." 


Chakge  of  Date  of  Antcual  General  Meeting. 

Members  are  requested  to  take  special  notice  that 
the  Annual  Geueml  Meeting  in  Glasgow  will  be  held 
ou  Wednesday,  Thursday,  and  Friday,  the  4th,  5th, 
and  0th  .Tuly  next,  instead  of  the  18th,  19th,  and 
20th,  as  notified  in  the  April  issue.  This  change  is 
due  to  the  fact  that  the  Glasgow  Fair  holidays, 
during  which  many  works  are  closed  for  repairs, 
begin  on  the  12th  July  and  last  about  ten  days.  A 
programme  of  proceedings  and  other  particulars  are 
enclosed  herewith,  and  members'  tickets  will  be 
issued  with  the  ballot  list. 


Notice  is  hereby  given  that  the  numbers  for 
January,  1882,  1883,  and  1886,  and  February,  1886, 
ai-e  exhausted,  and  no  orders  for  those  copies  can  be 
executed. 

The  Secretary  is  instructed  to  negotiate  for  the  pm-- 
ehase  of  copies  of  the  Society's  Journal  for  January, 
1882,  and  February,  1886.  Members  possessing  odd 
copies  of  these  niimbers  ai'e  particularly  requested 
to  communicate  at  once  with  Mr.  Cresswell. 


Authors  of  communications  read  before  the  Society, 
or  any  of  its  Local  Sections,  are  requested  to  take 
notice  that  under  Rule  -11  of  the  bye-laws,  the  Society 
has  the  right  of  priority  of  publication  for  three 
mouths  of  aU  such  papers.  Infringement  of  this 
bye-law  renders  papers  liable  to  be  rejected  by  the 
PubUcrttiou  Committee,  or  ordered  to  be  abstracted 
for  the  Joiirnal,  in  which  case  no  reprints  can  be 
furnished  to  the  author. 


Hall.  Geo.,  l/o  Rio  Tinto ;  La  Carolina,  San  Luis,  Argcntinit 
Republic  (.louninls).  anil  c/o  T.  M.  Ilall,  70,  KinK  Strret,  Soutli 
Sliiclils  (subscription). 

Harl.T.  G.,  I'o  Clwlson  ;  Tlip  Improved  Safety  Gunpowder  Co., 
U\..  M,  I'ritli  Street,  Solio,  W.C. 

James,  Jolin  H.,  I/o  Streathani ;  33,  Old  Broad  Street.  London.  E.C. 

Knipler.  F.,  l.'o  Cork ;  c/o  R.  Harper  &  Co.,  Melbourne,  Victoria. 

Mayentelil.  ))r.  E.  von  Salis,  l/o  Mannheim ;  Spaleutliorweg  27. 
]iasei,  Switzerland. 

llolineaux,  John  (C.B.),  l/o  Somerset  House ;  Selsley  House,  Albert 
Road,  Battersea,  S.W. 

Xisliicawa.  T.,  1  o  Tokyo ;  Sappovo  Brewing  Co.,  Sappovn, 
Hokkaido,  Jajjan. 

Nonnan,  !•".  J. ;  Journals  to  I.yndliurst,  Higher  Runcorn,  Clieshiiv. 

Redwood,  Dr.  Theopliilus.  1  o  Bloomsbury  Square  ;  2,  Fisher 
Street,  Red  Lion  Square,  W.C. 

Reeks.  Trenham  H.,  l/o  Chelsea;  20,  Perham  Road.  West  Ken- 
sington, W. 

Rothwell,  C.  F.  Seymour ;  Journals  to  c/o  Edm.  Potter  &  Co., 
Dinting  Vale,  near  Glossop. 

Saint,  W.  J.,  l/o  Erlangen  ;  Horntannstrasse  5,  Sehwalring, 
JIuuchen,  Bavaria. 

Sansone,  A. ;  Journals  to  8,  Bignor  Street,  Cheethara.  Manchester. 

Taylor,  G.  Crosland,  l/o  Chester ;  Ravenscar,  Helsby,  near 
Warrington. 

Tsukiyama,  S.,  !/o  Imperial  Paper  Mills ;  Printing  Department, 
Ministry  of  Finance,  Tokyo,  Japan. 

Wells,  G.  I.  J.,  l/o  London;  Kindcrton  Lodge.  Middlewich, 
Cheshire. 

Will,  W.  Watson,  1  o  Ossory  Road  ;  The  Laurels,  Galveston  Road. 
Putney,  S.W. 

Williams,  Chas.,  l/o  London ;  Slaffel  a/Lahn,  Germany. 

Wright.  Jas.  C,  8  (not  ■>,  ns  stated  in  April  issue),  Portland 
Terrace,  Redear,  Yorks. 


Notice  is  hereby  given,   for  the  information  of 
members  and   advertisers,    that  the    advertisement 
columns  of  this  Journal  have  been   contracted  for  i 
by  Messrs.    Eyre   and  Spottiswoode,   the    Society's  ' 
printers  and  publishers,  to  whom  all  communications 
respecting  them  should  be  adtlressed. 


CHANGES  OF  ADDRESS. 


Allen,  W.  H.;  Jonmals  to  Peninsular  Laboratory,  Detroit,  Mich,, 
U.8.A. 

Aubrey,  W.  H.,  I/o  Plumstead :  10,  Ryeeroft  Road,  Courthill, 
L*-wishain.  S.K. 

Bailey,  K.  M.,  lo  Ardrossan  ;  Laboratory,  Purapherston  Oil  Co., 
I.d..  Midcalder.  N.B. 

Brin,  A. ;  Journals  to  9,  College  Street.  Behidere  Rood,  Lambeth, 
S.E. 

Cameron,  Ian ;  Journals  to  41,  Travessa  de  Sao  Nioolau,  Lisbon. 

Dagger,  J.  H.  J.,  l/o  Liverpool ;  Phoenix  Smelting  Works,  Neath, 
Glamorganshire. 

Uiion,  M.  Theodore,  l/o  Newcastle:  Post  Offlc«,  Johaiinesberg. 
Transvaal. 

Dott.  D.  B..  I  o  Castle  Stre<'t :  c/o  Duncan,  Flockhart  4  Co.,  104, 
South  Canongate,  Edinburgh. 

Glover.  John,  l/o  Rothbury  Terrace ;  2,  Jesmond  Dene  Terrace. 
Newcast  le-on-Tyne. 

Glover,  Wm.,  l/o  Manchester ;  Uio  Tinto  Mines,  Uuelva,  Spain. 


CHANGE  OF   ADDRESS   REQUIRED, 


Eaton,  W.  H„  1  o  Chemical  Works,  Queen's  Ferry,  Flint. 


LIST   OF   MEMBERS   ELECTED,  23rd  MAY,  1888. 


Allen,  G.  J.,  27,  Bolton  Road,  Pendleton,  Manchester,  chemical 
student. 

Bloxam.  Arthur  G.,  Royal  Agricultural  College,  Cirencester, 
demonstrator  of  chemistry. 

Caldwell,  Alfred  S.,  Greenfield  Lodge,  Lasswade,  Midlothian, 
paper  maker. 

Cameron,  Peter,  Bath  Bridge  Colour  Works,  Bristol,  colour 
works  manager. 

Couldridge,  AVaril,  Emmanuel  College,  Cambridge,  teacher  of 
chemistry. 

Doherty,  Daniel,  Laboratory,  Somerset  House,  Strand,  W.C. 
assistant  analyst. 

Farmer,  Prof.  Moses  G.,  Eliot,  Maine,  U.S.A.,  professor  of  physics, 
retired. 

Hartford,  Jas.,  3,  Cedar  Street,  New  York,  U.S.A.,  aniline  and 
coal  tar  products  merchant. 

Lloyd.  Jos.  D.,  jun..  Sandwich,  Mass.,  V.S.A.,  calico  printer. 

Lund,  Jas.,  c  b  Cochrane  Chemical  Co.,  Potter  Street,  East  Cam- 
bridge, Mass,,  U.S.A.,  amuionia  works  superintendent. 

Parker,  Chas.  E.,  Vine  House,  Penketli,  Warrington,  tanner. 

Pemberton,  Henry,  j  un.,  Laramie,  Wyoming  Ter.,  U.S.A.,  manufac- 
turing chemist. 

Ramsay,  Wm.,  20,  Brock  Street,  Kirkdale,  Liverpool,  chemical 
student. 

Rigby,  John  S.,  33,  Bagot  Street,  Wavertree,  Liverpool,  manufac- 
turing chemist. 

Stowe,  Wm.  Thos.,  Laboratory,  Somerset  House.  Strand,  W.C, 
assistant  analyst. 

Webber,  Geo.  W.,  Oswald  Hill,  Broomhill  Drive,  Partick,  Gla-sgow, 
chemist. 

M"ood,  Milton  R,  c/o  Church  4  Co.,  SO.  Ash  Street,  Broolclyn.N.Y.. 
U.S.A.,  chemical  engineer. 


©tatf). 


Bevali,  Ai,  ^tyn  Chemical  Works,  Llatielly,  South  Wales. 
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SLonlion   ^rrtion. 


CnEMicAi,  Society's  Kooms,  Buulixotox  House. 


Chairman :  David  HowarJ. 


Sir  F.A.Abel. 
H.  K.  .Vrmstronpr. 
W.  l.;iiit  (^irnoiitiT. 

\V.  CluWll.T. 

\V.  .1.  l)il„||ii. 

'".  (ii'alinin. 

S.  Hiill. 

<'.  ('.  liiitchiiison. 


Committee: 

\       R.  Jlo.sscl. 

B.  E.  R.  \iwUi\ils. 

B.  Uoihrood. 
T.  Rnylo. 
Jdhii  SpilU^r. 

I        Win.  Tluirp. 

C.  R.  Aider  Wriitlit. 


JIun.  Local  Sec.  and  Treamo'cr ; 
Tlios.  Tyrpr,  tJardi-ii  Wharf,  Cliiircli  Road,  Battersea,  S.W. 


SESSION  1887-88. 
Prospective  Arrangements. 

June  M\  (1st  Monda.v).— Messrs.  B.  E.  R.  and  J.  A.  R.  Ncwlands. 
"  The  mode  of  using  Char  in  Sugai-  Relining." 
Mr.  Tbos.  T.  P.  Kruco  Warren.    "  The  Adulteration 
of  Olive  Oil  and  methods  of  detection." 


Notice  will  be  given  in  the  Journal  and  other  Scientific  Papers  of 
other  Meetings  and  papers. 
Communications  to  be  .iddrcsscd  to  the  Local  Secretarv. 


Meeting  held  Monday,  Maij  7th,  1888. 


lin.    D.    HOWARD   IN   THE    CHAIR. 


STANDARDS  OF  LIGHT. 

BY  W.  J.  DIBDIX,  P.I.C,  F.C.S.,  CHEMIST  AND  SUrERI.S"- 
TESDING  GAS  EXAMINER  TO  THE  METROPOLITAN 
BOARD    OF   WORKS. 

It  mil  be  within  the  recollection  of  the  members 
of  this  Society  that  in  April  1885  I  had  the  houotu- 
to  submit  the  results  of  a  series  of  tests  on  various 
proposed  substitutes  for  the  jireseut  legal  candle  as  a 
standard  of  light ;  and  that  I  then  stated  that  the  only 
way  to  obtain  results  of  a  strictly  comparative  natm'e 
would  be  to  make  an  extended  series  of  tests  with  the 
proposed  standards  on  a  four-way  photometer,  by 
which  means  one  central  light  would  be  tested  simul- 
taneously by  four  difl'ereut  standards.  Since  then  I 
have  had  an  opportunity  of  fully  trying  this  method, 
and  I  now  propose  to  submit  an  account  of  the  work 
done  and  the  results  arrived  at  by  that  system. 

The  apparatus  employed  consisted  of  an  arrange- 
ment of  four  open  bar  photometers,  arranged  in  the 
form  of  a  cross,  so  that  the  central  flame  aftbrded  by 
an  Argand  burner  was  placed  at  the  terminal  of  each 
bar,  and  the  standards  to  be  tried  at  the  free  ends 
of  the  bars. 

As  in  my  former  experiments,  the  gas  supplied  to 
the  central  biuTier  was  oVitained  from  a  100-ft.  holder, 
kindly  lent  for  that  purpose  by  the  Gas  Light  and 
Coke  Company.  By  this  means  the  q^iality  of  the 
gas  used  remained  imiform  for  each  day's  work. 
The  walls  and  ceiling  of  the  room  in  which  the  ex- 
periments were  conducted  were  distempered  dark 
brown  to  avoid  reflection,  and  the  temperature  was 
maintained  fairly  tmiform  by  means  of  hot-water 
appar.atus  heated  by  gas,  which  was  regulated  by 
passing  it  through  an  arrangement  of  mercury  ther- 


mo.stats  placed  in  the  room,  so  that  when  the  tem- 
perature rose  the  gas  supply  was  reduced,  and  thus 
lessened  the  heat  of  the  water.  By  this  system  the 
temperature  of  the  room  dm-iiig  the  winter  mouths 
was  kept,  ^^-ith  one  exception,  December  ICth,  1880. 
to  which  I  shall  refer  hereafter,  at  an  average  of 
.about  ()5- F.,  a  highly  satisfactory  result,  consider- 
ing the  difficulty  inciured  l)y  the  constant  burning 
of  live  sources  of  light,  and  the  presence  of  three  or 
four  operators  in  a  small  room  for  several  hoiu-s. 
In  consequence  of  this  success  under  such  severe 
trial,  the  "  thermostatic  battel^,"  as  I  have  called  it, 
has  l)ocn  introduced  in  the  Metropolitan  Gas  Testing 
Station  with  mai-ked  advantage,  both  to  the  acctu-aey 
of  the  work  and  the  comfort  of  the  examiner,  as 
formerly  it  was  not  at  all  an  uncommon  circumstance, 
on  a  change  of  weather  taking  place,  for  the  examiner 
to  find  the  temperattu-e  of  his  station  from  75- to 
80-  F.  after  the  hot-water  apparatus  had  been  set 
for  a  cold  day,  and  the  absence  of  any  automatic 
regulator  other  than  the  ordinaiy  governor. 

The  results  of  the  2,120  tests  made,  involving  over 
20,000  recorded  observations,  have  been  already 
published  in  my  report  to  the  Metropolitan  Board, 
and  I  do  not  now  propose  to  give  them  in  detail,  but 
rather  to  point  out  the  main  features  brought  to 
light,  and  the  obvious  conclusions  to  be  derived 
therefrom. 

Summarising,  therefore,  the  general  conclusions, 
it  appears  that  the  Pentane  air-gas  flame  of  Mr.  A. 
Vernon  Harcourt  most  thoroughly  answers  to  all  the 
requirements  of  a  practical  standard.  In  fact,  I 
have  nothing  to  add  to  the  obsei-vation  contained  in 
my  last  paper  before  this  Society,  viz.,  it  "isvei7 
satisfactory  in  its  results,  and  is  easy  to  work." 

The  Methven  slot  has,  in  the  opinion  of  many,  the 
merit  of  extreme  simplicity,  and  this  is  an  undoubted 
advantage ;  but  the  imcertainty  as  to  the  height  of 
the  flame  is  the  chief  objection  I  have  to  it,  as 
leaving  too  much  to  the  discretion  of  the  operator. 
This  point  is  one  of  great  importance  when  the 
carburetted  gas  is  used,  as  slight  variations  lead  to 
considerable  differences  in  the  readings.  This  objec- 
tion is  entirely  overcome  in  the  "  ten  candle  test  " 
of  Mr.  Sugg,  but  here  again  we  meet  with  the  difH- 
cixlty  of  the  quality  of  the  gas.  For  the  pui-pose  of 
overcoming  tliis  I  propose  that  a  motlified  burner 
should  be  used,  by  which  means  air  simply  car- 
buretted by  passing  over  Pentane  in  a  Methven 
carburetter  should  be  used  in  place  of  the  coal  gas. 
By  these  means  we  have  a  standard  flame  indepen- 
dent of  the  gas  supply,  an  advantage  from  the 
popular  point  of  view,  'and  one  also  free  from  the 
defects  due  to  a  shght  variation  in  the  height  of  the 
flame,  because,  as  I  have  already  shown,  a  variation 
of  an  inch  and  a  half  does  not  affect  the  quantity  of 
light  emitted  from  beneath  the  screen,  cutting  off 
the  top  of  the  flame.  This  proposed  practical  stan- 
dard has  been  by  some  confounded  with  the  Methven, 
but  it  is  essentially  difterent,  and  is  identical  with 
the  an-angement  I  used  in  1879  and  1880  for  stan- 
dardisuig  the  Keates  lamp.  In  it  the  top  of  the 
flame  only  is  cut  oft',  and  the  whole  of  the  light 
emitted  from  the  lower  and  blue  part  of  the  flame 
included  in  that  of  the  "standard"  portion.  This 
admits  of  the  variation  of  the  height  of  the  flame,  as, 
when  the  flame  is  lowered,  it  has  less  "body" 
beneath  the  screen,  which  is,  howe\er,  compensated 
for  by  less  "  blue,"  and  inversely,  when  the  flame  is 
lengthened,  the  "body  "  of  white  light  is  increased, 
and  at  the  same  time  the  amoimt  of  "blue  "is  also 
increased,  and  thus  a  compensating  notion  takes 
place,  as  I  formerly  pointed  out. 
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lu  the  course  of  the  discussion  on  inj'  former  paper, 
Mr.  ^[.  W.  Williams  showed  and  explained  llerr  vou 
Hefner- Alteneck's  nmvl  acetate  lamp  ;  and  since  tliat 
time  this  projxisal  bat  received  no  little  well-merited 
attention  on  the  Continent.  I  fnlly  described  this 
lamp  in  my  report  which  has  been  iiublished  in 
the  cohimus  of  tlie  "  Journal  of  Gas  Lighting,"  and 
elsewhere,  and  gave  it  most  careful  attention.  Its 
great  simplicity  and  convenience  at  first  bid  fair  to 
wammt  its  taking  the  first  rank  in  the  comjietition 
of  standards ;  but  it  was  soon  noticed  that  the  dull 
colour  <if  the  tiauie  rendered  observation  at  times 
vei-y  difficult,  aud  I  concluded  that  any  serious 
departure  from  the  colour  of  the  light  afforded  by  a 
standard  Argand  flame  would  bo  open  to  grave  objec- 
tion, especially  when  it  was  used  by  operators  more 
or  less  afteeted  \vith  defective  vision  or  colour-blind- 
uess.  I  also  found  that  the  prescribed  height  of  the 
rtnme,  viz.,  -tO  millimetres,  was  insufficient  to  afford 
light  equal  to  an  English  sperm  candle,  and  that  it 
required  to  lie  increased  to  51  millimetres  to  yield  a 
normal  "caudle." 

The  many  attempts  at  the  production  of  an  electric 
standard  have,  unfortunately,  up  to  the  present 
resulted  only  iu  failure,  aud  not  one  proposal  of  this 
kind  was  sent  in  for  examination,  although  several 
promises  were  received.  The  much-talked-of  molten 
platinum  unit  of  M.  Violle  is  ai^p.^uently  as  f:u-  off  as 
ever.  I  thought  it,  however,  advisable  to  try  a 
scheme  which  occiUTed  to  me,  by  means  of  wliich 
]jlatinum  foil  was  melted  with  an  oxy-hydrogen  flame, 
aud  obsei-vations  taken,  at  the  moment  of  melting, 
of  the  amount  of  light  afforded  by  a  unit  siu'face. 
At  tirat  I  hoped  for  great  things  from  this,  but 
repeated  trials  have  not  yet  resiilted  in  sufficiently 
constant  results  to  wan^ant  their  publication.  The 
olijection  seems  mainly  to  consist  of  the  difficulty  of 
uniformly  heating  the  exposed  area,  and  in  the 
"buckling "of  the  foil.  Spectroscopic  oV)sei-vation 
of  the  various  flames  gave  fairly  uniform  results  with 
each,  except  iu  the  case  of  the  amyl  acetate,  which 
showed  a  decided  diminution  iu  the  violet  end  of  the 
spectrum,  and  considerable  modification  iu  the 
yellow. 

The  veiy  numerous  observations  with  candles 
brought  to  light  a  fact  which  I  had  often  noticed, 
and  with  others  had  attributed  it  to  a  defect  in  the 
caudles  themselves,  viz.,  that  when  the  temperatiu'e 
of  tlie  room  was  unduly  high  the  indications  of  the 
value  of  the  opposed  flame  wei'e  at  times  materially 
increased.  In  order  to  test  this  I  conducted  a  special 
ex])ej-iment  on  December  ICth,  188(3.  From  11.0  am. 
to  1.0  p.m.  the  temperatiu-e  of  the  room  varied  only 
3-  F.,  viz.,  from  08^  to  71^  F.,  and  the  indications  of 
the  value  of  the  central  flame  were  as  follows  : — 


Candles. 

Keates'  Lamp. 

Pentane. 

Methven. 

10-3 

i 
1»>'5               1 

it;-2 

IGl 

The  temperature  was  then  raised,  and  from 
2.2.')  p.m.  to  4.1-5  p.m.  it  rose  from  74"  to  77-,  dni-ing 
wliicli  period  the  following  results  were  obtained : — 


C'Andlcs. 


Although  this  was  a  striking  result,   the  extraordi- 
nnrv   variations  of  the   candles  under  similar  con- 


ditions render  it  difficult  to  foimulate  a  law,  and 
thus  apply  a  correction,  esiiecially  as  a  vitiated 
atmosphere  may  all'e<'t  the  candles  even  to  a  greater 
extent  than  increased  temperature.  If,  however,  the 
condition  of  the  atmosphere  was  solely  responsible 
for  these  high  results,  one  would  assume  that  the 
other  flames  would  have  been  afiected  iu  like  manner, 
instead  of  continuiug  to  give,  as  they  did,  almost 
identical  results  under  the  varied  conditions. 

In  selecting  the  Pentane  air-gas  for  recommenda- 
tion as  the  new  standard,  I  have  been  guided  by 
three  main  conditions  which  apply  to  the  present 
standard,  viz.  : — 

1.  That  it  is  a  definite  combustible  material. 

2.  That  the  condition  in  wljich  it  exists  at  the  time 

of  use  is  under  control  and  capable  of  after 
inspection  for  verification. 

3.  That  the  rate  of  combustion,  and  the  manner 

iu  which  it  is  efl'ected,  is  readily  observed. 

Condition  No.  2  is  in  excess  of  the  capabilities  of 
caudles,  as  it  provides  for  inspection  subsequent  to 
the  testings  by  paiiies  feeling  aggrieved  at  the  re-sults 
obtained,  a  condition  which  candles  by  no  means 
comply  with  ;  as  all  photometrists  know  that  a  second 
test  even  with  the  same  caudle  is  no  guide  to  what 
may  have  been  obtained  in  the  previous  operation. 

With  respect  to  the  steadiness  of  the  Pentane 
flame,  I  have  recently  had  an  opportunity  of  testing 
this  under  very  stringent  conditions.  The  Gas  Testing 
Station  at  Blackfriars  Road  is  situated  on  the  second 
floor  of  a  house  in  the  main  thoroughfare  through 
which  very  heavy  and  constant  traffic  passes.  I 
accortliugly  chose  this  place  as  a  suitable  one  for 
trying  the  Pentane  flame  for  steailiness.  The  photo, 
meter  used  there  is  the  new  "  Imperial, "  which  is  a 
combination  of  the  "Bar"  and  "Evans"  photo- 
meters as  suggested  by  the  late  Mr.  Keates.  Wlieu 
the  Pentane  was  biunt  in  this  instrument  the  vilira- 
tions  caused  by  the  traffic  in  the  street  was  perceptible 
only  at  the  extreme  tip  of  the  flame,  and  then  only 
noticeable  on  careful  observation.  The  readings  of 
the  disc  were  very  sharp,  and  no  hesitation  was 
experienced  in  placing  it  at  the  point  of  equal 
illumination. 

For  the  piu-pose  of  facihtating  the  comparison  of 
the  vai-ious  tests  conducted  during  the  long  inquiry, 
I  have  drawn  the  average  results  of  each  day's  work 
in  diagram  form.  Diagram  No.  1  shows  the  maximum 
variation  of  each  proposed  standard  from  the  average 
of  its  own  indications  on  each  day ;  while  Diagram 
No.  2  shows  the  i^ercentage  number  of  tests  with 
each  standard  falling  within  one  per  cent,  of  the 
mean  of  its  indications.  The  fii-st  diagram  shows  at 
a  glance  that  a  variation  of  10  per  cent,  was  a  normal 
condition  of  cautUos  with  au  occasional  variety  of 
18  per  cent.  The  third  j)ortion  of  this  diagram  is 
very  instructive  as  showing  the  improved  results 
afl'orded  by  Pentane  as  greater  practice  was  obtained 
by  the  operators,  a  natiu-al  resiUt  emphasised  by  the 
testings  with  the  Pentiuie  lamp,  shown  at  the  bottom 
of  diagram.  Had  the  lamp  been  as  systematically 
used  from  the  first,  and  all  preliminary  results  shown, 
they  woidd  certainly  not  have  been  so  uniform.  The 
second  diagram  has  more  the  appearance,  in  the  first 
portion  allotted  to  candles,  of  a  bombai'ded  fence, 
the  few  palings  of  which  still  standing  entire  may 
be  taken  to  represent  all  that  is  trustworthy  in 
candles  ;  while  the  latter  tests  with  Pentane  show  an 
almost  unbroken  front.  The  following  table  (A)  shows 
the  total  number  of  tests  made  aud  the  total  and  per- 
centage numbers  within  one  per  cent  of  the  mean. 
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one  per  cent,  of  the  Mkan  (exclusive  of  those 
given  in  the  firat  Report  i. 


Stnndaril. 


Xo.  wiiliin 


Pereentaffc 
Total  No.  or    ,;:°-,v''t'nf     No- "•iti'-i'i 
Tests.         "Z.'^Mcan      ^  I'^r  i>,,t.  o! 
the  Mean.        j,,g  jj^^,„_ 


454 

•ill 

MS 

3t 

Koitlcs'  I,ain|i 

■.',:> 

IVntanc 

lliS 

37» 

m 

Mclhven 

OS:) 

211 

71 

Ton-Cttiidlc  Test 

ki 

C! 

8S 

I'eiitaiic  Anraiiil 

ii:i 

212 

87 

.\iiijl  Acetate 

±>j 

20« 

1") 

I'ciitaiic  [.ani|i 

101 

150 

1>7 

ToUil 

■J,lJfi 

One  result  of  these  testings  is  very  satisfactory, 
and  that  is  the  establishment  of  the  complete  agree- 


ment of  the  two  rival  proposed  standards,  viz.,  the 
Pentane  and  the  Mcthveu  slot.  After  a  most  pro- 
longed and  laborious  investigation  by  an  independent 
body  of  skilled  obsei-veiu,  we  have  the  average  restilts 
of  the  tests  by  these  two  systems  agreeing  to  a  tenth 
of  a  candle,  the  actual  flgures  being  : — 


Candles. 


Keatcs'  Lamp. 


Pentane. 


Pentane  Lamp. 


lG-4 


Methven,       !  Ten-Candle  Test.         J^d"       '  Amji  Acetate. 


An  examination  of  the  table  of  average  results  here 
given,  Table  B.  will  show  that  amongst  the  candle 
tests  are  a  considerable  number  so  high  as  to  com- 
pletely discredit  the  value  of  an  average  figure,  as 
out  of  81  averages  no  less  than  14  arc  above  17 '5 
cauelles,  and  .37  above  17'0  caudles:  results  ad- 
mittedly far  too  high  for  an  Ai-gaud  liame  only  three 
inches  in  height. 


Table  B. 
Average  Results. 


Duti-.       No. 


Baro- 
meter 
Itichc;j. 


Candles. 


Keates' 
Lamp. 


Pentane. 


Tlienno-  

meter.      miuiiniaf-    Illiuninat- 

Fahrcii-     in?  Power    inc  Power 

1    ;,     •  •  .iscril>ed  to   ascribed  to 

"'"•        Staudai-d    ,  St;inuard 

*     Flame.  Flame. 


Pentane 
Lamp. 


Methven. 


\  Ten-Candle 
■       Test. 


Pentane 
.\rgaiid. 


Arayl  Acetate. 


lUuminat-  I  Illuminafc-     llluminat-  '  llliiminat-  Illuminat-  Ilhiminstint; 

in:;  Power  |  injc  Power     in^  Power     ing  Power  iwj^  Power  Power 

asi-rilx'd  to   a-^rribe  I  to    aserilx^l  to    a*ier:bed  to  ascriliod  to  ascribed  to 

Standard      Standard  ,    Standard      Standard  Standard  Standard 

Ftame.     1     Flame.          Flame.     1     Flame.          Flame.  Flame. 


Mar.  2 
3 

»  4 
S 

..  11 

..  I'i 

..  17 

„  18 

.,  24 

..  23 

Apr.  13 

,.  II 

„  15 

,.  2U 

May  II 

„  ly 

..  20 


27 


1 

a 

3 
4 
5 
li 
7 
8 
0 
10 
11 
12 
13 
II 
15 

ii; 

17 
18 

w 

20 
21 


29-30 

i, 

ffl-60 

63 

29-88 

B2 

29-3» 

Ul 

S0-4T 

03 

29-84 

K 

29-90 

62 

30-01 

02      - 

30-06 

G8 

30-02 

03 

30-32 

«l 

30-30 

& 

30-32 

i'k; 

29-90 

lit 

29-liO 

(15 

3J-02 

«5 

■2J1I5 

tU 

29-70 

OS 

29-08 

09 

29-63 

07 

29-;r, 

C4 

ii; 

IS 
IS 

1«- 

17 
16- 
17- 
17- 
16 
IG 
Hi 
16 
17 
Hi 
lii 
10 
Hi 
1« 
IK 
IG 
17 


lG-6 


l.)-9 
lG-1 
16-2 
15-5 
lG-1 
15-S 


lG-6 
1I>-G 
16- 1 
16-1 
16-3 
16-1 
155 
16-1 
lG-1 
lG-3 
lC-0 
ICO 
lG-4 


J7-;j 


IGl 
IG-l 


15-8 


111-3 
16-2 
160 

le-'j 

l«-3 


lG-2 
16-7 


l(i-7 
16-2 


17-. 
17-, 
Hi- 
17- 


17-5 
17-5 
Hi-t 
17-.-. 

lS-8 
IS-S 


)G-8 
l«l 


10-5 
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Table  B— cojj^. 


Thormo- 
motor. 

Fahrcn-  ^ 
hoit. 

Oindlos. 

Koatoi' 
Lam)). 

Pentane. 

Pontauo 
Iiamp. 

Mothvcn. 

Ten-Candle 
Test. 

Fcntano 
Ai-gand. 

Amyl  Acetate. 

Dale. 

No. 

Bhto- 
luotcr 
Inolios. 

llUuninnt- 
in?  I'liwcr 
Oiit^ribotl  to 
Standard 
Flamo. 

lUuininat- 
ing  Power 
as*-rll)t'd  to 
Standard  i 
Flamo. 

Ilhiniinat- 

iuiz  Power 

asfrib  'd  to 

Standard 

Flame. 

Illuminat- 
ing  Power 
ascribed  to 
Standard 
Flamo. 

llhiminat- 
ini;  Power 
UM-ribed  to 
Standard 
Flamo. 

lUuminat- 

inir  Power 

ascribed  to 

Standard 

Flame. 

Illuminat- 
ing Power 
ascribed  to 
Standard 
Flamo. 

llhiminatin;; 

Power 

ascribed  to 

Standard 

Flame. 

18S6. 
Juno    1 

2i 

29-86 

6*7 

lB-8 

16-4 

16-5 

16  5 

. . 

.,       2 

23 

29-97 

71 

16-5 

16-8 

16-2 

16-3 

.. 

3 

St 

30-15 

70 

16-6 

16-7 

16-4 

.. 

..-' 

10-4 

.. 

..       7 

25 

2a-91 

m 

16-1 

16-4 

16-4 

.. 

S 

SG 

29-95 

68 

l(i-7 

15-2 

13-4 

13-3 

'•> 

27 

29-82 

70 

16-9 

15-7 

16-2 

15-8 

.,      10 

28 

87-8S 

■     71 

17-2 

17-2 

10-5 

16-3 

.,      18 

29 

SO-12 

(3 

ii;-3 

15-7 

13 -S 

15-7 

3) 

SO'M 

(Iti 

iii-i 

lS-1 

13-7 

.. 

•  • 

16  0 

.. 

„      17 

31 

SO-03 

a: 

17-3 

17-3 

16-9 

•• 

17-3 

.. 

22 

32 

29-90 

(ij 

10-3 

17-1 

16-5 

•• 

16-6 

.. 

„      SI 

S3 

29-30 

67 

10-9 

10-9 

13-8 

•  ■ 

•  • 

16-9 

.,      21 

3t 

30-01 

66 

18-4 

17-3 

17-0 

■• 

.     17-2 

„      23 

S3 

30-07 

68 

16-8 

17-0 

16  ■« 

.. 

16 -S 

.. 

..      2!) 

36 

30-28 

70 

17-2 

17-1 

16 -S 

16'3 

.,      30 

37 

3002 

73 

17-2 

li;-5 

16-8 

17-1 

•• 

.. 

July     0 

38 

30-20 

78 

17-3 

17-7 

lli-4 

It! -7 

•• 

" 

7 

3D 

29-87 

78 

l'J-7 

17-5 

M-3 

16- 8 

•• 

.. 

,.        8 

W 

29-86 

74 

171 

lii-8 

irri 

16-2 

•• 

.. 

„      13 

41 

30-00 

71 

iirti 

lU-S 

10  T. 

16-3 

•• 

•• 

.. 

.,      13 

42 

29-83 

09 

15-7 

16  3 

lG-3 

i;".i 

.. 

„      20 

13 

30-14 

73 

lfi-7 

16-1 

l(!-2 

11! -.i 

.. 

■• 

..      21 

» 

2ft -!I0 

75 

17-3 

ic-f. 

16-5 

16 -.i 

22 

45 

29a« 

7ii 

IGIl 

16- 0 

i3-;i 

" 

16-6 

•• 

■• 

.. 

..      27 

4(i 

29-81 

69 

171 

10-7 

16-1 

ii;-(i 

•• 

..      28 

47 

30-15 

03 

lll-.l 

lli-5 

•  • 

iir6 

171 

..      2» 

48 

30-12 

(;u 

)7-5 

16-j 

•  • 

16-0 

170 

Dtc.     C 

49 

29-73 

60 

lli-4 

16-G 

16-2 

lG-3 

•• 

■• 

.. 

..       7 

50 

29-53 

63 

16-8 

10-7 

16-4 

•* 

•  • 

16-8 

.. 

.,       0 

51 

20-63 

57 

15-!l  • 

l(!-« 

13-0 

■    •• 

lG-2 

.. 

,.       ,. 

52 

28-83 

01 

17-4 

16-3 

16-3 

■■ 

.. 

..      10 

53 

29-31 

58 

17-2 

.. 

16-5 

.. 

16-6 

16-0 

..     IS 

54 

29-72 

56 

17-2 

.. 

16-4 

.. 

•  ■ 

I6-3 

10".l 

M              tf 

55 

29-68 

58 

17-1 

.. 

10-0 

.. 

.. 

lG-1 

18-9 

,.      15 

K 

29-15 

61 

15-7 

.. 

16-7 

•  • 

137 

18-8 

„        „ 

57 

2915 

65 

16-1 

.. 

15-5 

15-5 

■  • 

13-4 

..      16 

58 

29-41 

69 

16-8 

16-3 

10-2 

IcTl 

.. 

.. 

•• 

69 

29-60 

76 

lS-3 

16-3 

16-3 

16-0 

.. 

..      17 

80 

29-eo 

68 

17-8 

16-5 

10-5 

16-0 

..     20 

61 

30' 05 

52 

16-8 

16:7 

16-0 

16-0 

•• 

.. 

ft            tf 

C2 

30-09 

1        ■-' 

17-5 

16-8 

16-0 

16-0 

.. 

18S7. 

Jan.     6 

63 

2S-90 

m 

15-9 

.. 

16-6 

■  ■ 

■■ 

15-0 

15-7 

7 

64 

1     £9-03 

66 

17-4 

•• 

16-6 

•- 

__ 

16-6 

16-3 

; 

May  31, 1888.]        THE  JOURNAL  OF  THE  SOCIETY  OF  OHEMICAIi  INDUSTRY. 


371 


Table  B—coni. 


Buro- 

Thermo- 

Candles. 

Kcatcs' 
Lamp. 

Fentane. 

Pontane 
Lamp. 

Methven. 

Ten-Candle 
Test. 

Pentanc 
Ari^nd. 

Amy!  Acetate. 

Dale. 

No. 

iiK'tor 
Inches. 

meter. 
Fahren- 
heit, 

Ilhiminat- 
iiiK  Power 
ascribed  to 
Standard 
Flame. 

Illnminat- 

iiig  Power 

ascribed  to 

Standiird 

Flame. 

(lluniinal- 

intf  Power 

iLseriljcd  to 

Standard 

Flame. 

Illuminat- 
inK  Power 
ascribed  to 
Standard 
Flame. 

Illuminat- 
ing Power 
ascribed  to 
Standard 
Flame. 

Illnminat- 

in(^  Power 

ascribed  to 

Standard 

Flame. 

Illuminat- 
iuf^  Power 
a-scribed  to 
Standard 
Flame. 

IlluuiiiuitinK 

Power 

ascriljed  to 

Standard 

Flume. 

1S87. 
Jan.    10 

05 

2990 

05 

17-5 

ii;-i; 

16-3 

16-il 

..    n 

00 

29  SIS 

08 

17-4 

lO-,-, 

16-7 

16-7 

,.      13 

07 

30-40 

70 

18-6 

lu-c 

]i;-7 

10-7 

ii;-H 

,.      17 

G8 

8003 

63 

19-1 

17-0 

17-4 

17-2 

„       ID 

09 

30-11 

07 

19-5 

16-0 

16-7 

17-0 

„      20 

70 

80-55 

«t 

18-1 

.. 

15-9 

15-9 

16-6 

,.      2S 

71 

30-28 

59 

17-9 

17-2 

10-9 

16-5 

..     20 

72 

30-35 

62 

17-9 

.. 

16-7 

16-6 

16-6 

,      27 

73 

30-37 

61 

17-3 

Io-7 

KG 

1C(! 

..       .. 

7* 

30-37 

63 

19-2 

.. 

16-6 

10-fi 

16-6 

.. 

„     28 

75 

30-38 

63 

18-2 

16-3 

16-4 

16-3 

»      » 

76 

30-45 

65 

17-0 

-' 

16-5 

16-5 

.. 

lo-;: 

Vvh.  17 

77 

30-40 

03 

15-8 

.. 

15-8 

15-7 

150 

.,     21 

78 

30-10 

05 

16-8 

16-7 

16-7 

li!-,S 

.,     22 

79 

30-18 

65 

15-2 

15-8 

15-9 

i.-,-s 

-- 

. . 

.,      23 

80 

30-20 

68 

18-0 

lii-1 

IG-l 

160 

.. 

. . 

M              » 

81 

30-20 

68 

.. 

16-1 

liri 

16-0 

.. 

160 

..      21 

82 

SO- 13 

65 

16-6 

16-3 

li!-4 

16-4 

Mar.    1 

83 

30-59 

56 

.. 

10-1 

11-.-4 

16-1 

16-3 

2 

84 

30-65 

63 

.. 

.. 

160 

10-1 

16-0         160 

.,       * 

85 

30-46 

66 

.. 

.. 

16-0 

f     16-3 

.. 

16-4         l«-fl 

'.,       7 

80 

30-34 

04 

.. 

.. 

.. 

16-3 

16-2 

.. 

16-3        16-2 

April  18 

87 

30-62 

62 

.■ 

.■ 

16-9 

.. 

16-9 

168        16-9 

,.      19 

88 

30-29 

63 

>• 

16-4 

.. 

.. 

•- 

16-4 

16-4        16-4 

,.     20 

89 

.-50- 16 

61 

.. 

16-5 

10-4 

.. 

.. 

10-3 

16-3 

..      ,, 

90 

.30-10 

07 

17-5 

16-5 

lG-4 

16-4 

16-1 

16-3 

..      21 

»1 

■29-95 

65 

.. 

16 -8 

-• 

16-.-I 

10-5 

16-5 

92 

29-84 

OS 

16-9 

16-4 

16-5 

16- J 

22 

93 

29-03 

65 

.. 

.. 

16-2 

ii;-i 

__ 

160 

i.-rn 

„      23 

94 

29-83 

63 

•• 

•• 

16-8 

Hi-8 

•• 

16-7 

16  5 

Jlwm   - 

17-0 

16-8 

16-3 

16-4 

16-3 

16-8 

16-4 

16-8 

Mean  of 
results 
which 
total  o( 

C.imll 
:ibovt 
tliero 
81 ... 

'  Tests,  less  the  ■) 
17-5  candles,  of  ( 
vere  14  out  of  a   ( 

16-7 

,, 

1 

The  next  question  -n-hicli  presents  itself  is  "  how 
c.in  a  change  in  the  hiw  be  obtained  so  as  to  permit 
the  use  of  Peutane,  or  a  qualified  higher  i)ower 
stibstituted  for  it,  in  the  place  of  the  present 
candles  i*  "  It  might  possibly  be  considered  that  the 
present  vexed  questions  of  local  government,  &c.  block 
the  way,  but  there  is  no  connexion  whatever  between 
the  two  subjects,  as  the  standard  of  light  controversy 
is  entirely  of  a  non-political  character,  and  can  be 
virtually  settled  by  mutual  agreement  between  the 
Board  of  Trade  and  the  gas  authorities.  The  fact 
that  one  of  the  new  Metropolitan  gas  testing  stations 
is  being  fitted  at  my  suggestion  with  the  Peutaue, 


and  at  the  request  of  the  gas  company  witli  tlie 
Pentane-Argand,  in  addition  to  candles,  will,  it  is  to 
be  hoped,  only  be  the  forerunner  of  a  speedy  altera- 
tion at  all  the  other  stations.  In  placing  the  results 
of  the  work  done  by  myself  and  colleagues  on  this 
important  question  before  this  Society,  I  desire  to 
invite  the  full  criticism  of  its  members  in  order  that 
no  points  should  be  left  in  uncertainty  or  doubt.  I 
have  worked  systematically  at  the  question  for  over 
10  years,  and  sincerely  trust  that  the  laboiu-s  and 
anxieties  of  photometrists  iu  this  matter  are  approach- 
ing a  speedy  end  by  the  adoption  of  a  standard 
reliable  under  all  working  conditions. 
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DISCUSSION. 

Tlu'  CiniKMAN  siiiil  thnt  in  listeuinpr  to  this  paper 
ami  to  the  pre\-iou8  paper  on  the  same  subject,  he 
hail  been  struck  by  how  very  far  photometric  science 
hail  advanced  beyond  the  standard  on  which  it  was 
founded.  It  was"  sometliiup  like  usiupr  an  Oei-tliug's 
linlance  \rith  Diilton's  weights  which  were  exhi- 
bited at  Manchester,  so  inferior  was  the  standard 
itself  to  the  measiuements  to  be  made  with  it.  He 
should  awivit  with  gi-eat  interest  the  promised  further 
investigations  into  these  standards.  The  interesting, 
results  already  brought  forward  seemed  to  promise 
that  the  extreme  imcertaiuty  of  the  standard  candle 
might  be  fully  done  away  with.  The  importance  of 
the  subject  was  especially  e\-ident  to  those  who  had 
followed  its  history.  He  supposed  that  in  the  early 
days,  wheu  very  vague  results  were  all  that  could  be 
arrived  at,  an  error  of  10  per  cent,  in  photometry 
would  not  have  been  considered  fatal.  Even  the 
burners  then  used  were  most  uncertain  in  their 
action.  But  now  that  the  science  had  attained  to 
such  perfection,  and  represented  not  only  perfection 
in  itself,  btit  also  wonderfully  perfect  results  in  the 
maniifaetiu'e  of  gas,  it  was  evident  that  the  standard 
required  that  accurate  verification  of  which  there 
was  now  the  opportimity.  The  Pentane  lamp 
certainly  seemed  to  offer  what  was  required  if,  in 
other  and  less  skilful  hands,  it  would  give  the 
same  constant  results  showu  by  Mr.  Dibtlin.  The 
stiuidard  should  not  need  a  master's  hand,  and  it  was 
necessary  to  inquire  whether,  wheu  broaight  into 
practical  work,  the  test  was  calculated  to  stand 
the  rougher  manipulation  to  which  it  would  be 
subjected. 

Mr.  R.  Habkis  had  listened  with  gieat  interest  to 
the  statements  made  by  Mr.  Dibdin,  and  thought  he 
should  only  express  the  universal  opinion  of  the 
meeting  when  he  said  that  caudles  as  a  standai-d  had 
proved  to  be  somewhat — or  indeed  very — unreliable. 
At  the  same  time,  if  it  were  contemplated  to  sub- 
stitute for  the  candle  test  something  superior,  he 
considered  it  necessary  to  be  vei-y  ciu-eful  in  what 
was  done.  So  far  as  candles  were  concerned,  all 
were  well  acquainted  \vitli  the  difficulties  attentling 
their  manipulation.  With  respect  to  the  other  pro- 
ix)sed  standards,  they  had  been  tried  by  eminent 
scientists,  and  were  said  to  be  very  superior  to 
Ciindles.  But  he  could  not  help  thinking  that  there 
was  some  little  error  in  the  comparison.  The 
proposed  standards  had  been  manipulated  by  men 
accustomed  to  very  delicate  exiieriments,  whereas 
the  results  obtained  from  candles  had  been  got  by 
men  who,  however  expert  and  able  in  their  duties, 
were  merely  carrying  on  the  work  of  every-day 
commercial  life,  and  not  a  purely  scientific  investiga- 
tion. It  was  quite  possible,  therefore,  that  the 
candles  should  have  lieen  cretlited  with  qualities 
worse  than  they  really  possessed.  In  saying  that  he 
ilid  not  wish  to  detract  in  the  least  from  the  ability 
with  which  they  were  manipulated.  It  was  well 
known  that  he  was  coulinuidly  testing  these  caniUes, 
and  he  could  not  say  that  there  had  been  those 
excessive  variations  that  were  sometimes  recorded 
as  the  result  of  public  examination.  Notwithstand- 
ing that,  he  ilid  not  wish  to  uphold  candles,  but  if 
a  change  was  to  be  made,  it  was  necessary'  to  see 
that  they  got  a  proper  standard,  and  that  it  could 
be  compared  with  the  candles  as  they  had  been  in 
existence  and'  as  gas  had  been  tested  for  commercial 
purposes.  .\  purely  scientific  and  accurate  standard 
might  be  useful    for  deposition  at  the   Standards 


Office.  But  the  one  which  was  wanted  for  every-day 
■work  was  one  that  could  be  easily  manipulated  and 
available  if  a  question  arose  as  to  what  was  the 
illuminating  jjower  of  the  gas  at  any  particular  time. 
One  great  diiliculty  that  was  foimd  iu  the  practical 
testing  of  gas  was  that  when  the  test  was  once 
made  it  was  impossible  to  try  it  over  again  and 
prove  whether  it  was  right  or  wrong.  He  had  not 
himself  made  any  examination  as  to  which  of  the 
proposed  standards  was  the  best,  but  judging  from 
the  experience  that  had  liccn  laid  before  him  ut 
various  times,  he  Avas  of  opinion  that  the  best  one 
woidd  be  a  modification  of  the  Methveu  standard, 
in  which  some  constant  gas  should  be  used  as  the 
source  of  light,  of  which  a  definite  portion  only 
should  be  allowed  to  pass  on  to  the  photometer  disc, 
the  siu-{)lua  being  cut  off  by  an  obstructing  screen. 
A  standard  as  nc-u'ly  as  possible  IG  candles,  which 
was  the  standard  of  gas  in  London,  would  be  far 
the  best.  It  might  Vie  something  in  the  fonu  of  the 
10-cantUo  stand:u'd  Virought  foi-ward  by  Mr.  Dibdin, 
only  with  a  larger  flame  and  a  less  portion  cut  off, 
the  object  being  that  those  atmospheric  conditions 
which  were  frequently  found  to  affect  the  testings 
should  be  equal  on  both  sides  of  the  central  disc. 

A  Gentleman,  whose  name  did  not  transpire,  desired, 
although  he  could  not  speak  with  authority  on  gas 
photometry,  to  put  in  a  plea  for  candles,  because  he 
thought  he  coiild  shed  some  light  on  the  extreme 
variations  of  luminosity  that  had  been  found  in  candle 
standards  of  light.  He  could  assure  the  lectiu-er 
that  if  spermaceti,  derived  from  the  sperm  whale, 
were  always  used,  no  difference  would  be  found  in 
its  himinosity.  The  vai-iatious  found  were  probabl.y 
to  be  accoimted  for  by  the  candles  having  been  made 
from  spermaceti  derived  from  the  bottle-nosed  whale 
found  iu  the  Northern  seas,  the  luminosity  of  which 
was  greatly  inferior  to  that  of  the  spermaceti  of  the 
tnie  sperm  whale  of  the  Southern  fisheries.  Doubt- 
less also  the  variations  were  to  some  extent  due  to 
adulteration. 

Mr.  Otto  Hehser  said  there  was  only  one  point 
in  the  subject  under  discussion  on  which  those  taking 
part  in  it  could  be  said  to  agree,  viz. ,  that  candles 
were  the  worst  test.  Every  one  who  had  made  these 
tests  must  have  soon  come  to  the  conclusion  that  the 
composition  or  the  genuineness  of  the  candle  had 
nothing  to  do  with  the  matter.  He  had  frequently 
subjected  to  analysis  candles  which  had  given  widely 
varying  luminosity  tests,  and  had  always  found  them 
to  be  virtually  genuine  sperm.  In  his  opinion  the 
luminosity  indicated  by  the  candles  was  dependent 
not  so  much  on  the  spei-maceti  as  on  the  character 
of  the  wick.  It  entirely  depended  on  the  twist  of 
the  wick,  its  hartlness,  and  the  amount  of  chemicals 
put  into  it  in  order  to  make  it  burn,  whether  the 
candle  indicated  a  high  or  a  low  power.  Some- 
times the  wicks  were  so  highly  charged  with  borax 
that  little  particles  of  it  collected  at  tlie  ends  of  the 
wicks,  in  which  case  they  would  show  a  high  illumi- 
nating power — occasionally  of  18  caudles.  Then 
sometimes  out  of  the  same  jiacket,  on  the  same 
evening,  and  with  the  same  ga.s,  there  would  be  some 
which  woiild  indicate  only  about  1(>  candles.  It  must 
be  within  the  luiowledge  of  everyone  practically  con- 
cerned in  the  matter,  that  it  was  in  the  power  of  the 
gas  examiner,  if  he  chose,  to  select  a  candle  which 
would  give  cither  a  low  or  a  high  power,  as  he  wished. 
He  was  quite  sure  that  an  examiner  covild  freqiiently 
get  in  one  evening  16  or  IScauiUe  gas  from  the  same 
supply,  and  that  without  any  wide  stretch  of  selec- 
tion.    Averages   kept  fairly  coustaut,  but  that  was 
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simply  becaiiBc  the  tests  were  so  numerous,  as  many 
as  thirty  tests  lieiiiff  made  every  evening,  so  that  a 
lair  avenige  wduM  gciu'rally  result.  Considering 
the  labour  that  was  spout  every  day  in  London  alone 
on  the  testing  of  gas,  and  the  i>iidnes8  of  the  method 
employed,  no  one  eonld  fail  to  deplore  the  energy 
wliieh  was  thus  wasted.  It  l)eing  agreed  on  all  hands 
that  the  eandle  test  was  bad,  tlie  question  now  was 
which  of  the  new  standards  should  be  chosen.  It 
appeared  to  him  that  Mr.  Dibdin,  in  his  extensive 
aud  careful  investigations,  had  looked  at  the  matter 
from  two  points  of  view  ;  the  one  on  which  he  started 
was :  which  method  gave  the  best  and  most  con- 
cordant results  ?  Having  made  a  cousidei'able  number 
of  tests  aud  shown  that  several  of  these  new  standards 
gave  constant  results,  he  had  laid  down  some  arbi- 
trary rules  as  to  what  comlitions  these  illuminants 
ought  to  fulfil,  namely,  that  their  composition  should 
bo  constant,  that  they  shoidd  be  under  control, 
capable  of  inspection,  and  that  the  rate  of  combus- 
tion should  be  easy  of  observation.  He  would  like 
to  know  how  the  standard  chosen  by  Mr.  Diljdin — 
namely,  the  Pentane  one-candle  flame—fultilled  this 
Jirst  condition.  Taking  a  meter  filled  with  Pentane 
gas  aud  air  in  certain  proportions,  how  could  the 
examiner  or  referee  prove  whether  it  was  really 
standard  Pentnue  't  It  could  not  be  readily  analysed, 
and  it  seemed  to  liim  not  to  fulfil  the  condition  that 
the  composition  of  the  standard  should  be  capable 
of  exact  verification.  The  use  of  Pentane  gas  in  the 
proposed  lamp  had  tlie  disadvantage  of  throwing 
upou  the  gas  examiner  the  additional  onus  of  making 
his  own  standard.  Hitherto  examiners  had  had 
nothing  to  do  with  the  production  of  the  standard  ; 
and  if,  as  had  been  said,  the,y  were  men  frequently 
not  of  the  highest  stamp  (which  remark  certainly  did 
not  apply  to  Metropolitan  examiners),  it  was  exceed- 
ingly  undesii'able  that  they  should  have  the  power 
of  making  a  standard  not  readil.y  admitting  of  after 
verification.  That  seemed  to  him  a  fatal  defect  in 
the  Pentane  standard,  however  excellent  the  results 
it  gave  might  be.  As  to  the  other  standards,  he 
thought  that  of  all  those  depicted  on  the  diagrams 
the  one  which  gave  the  best  restilts  was  the  ten- 
candle  test  in  its  two  modifications,  he  did  not  care 
which.  Mr.  Dibdin  had  exehided  them  because 
they  had  not  fulfilled  his  arbitrary  conditions  ;  but 
he  held  that  they  should  be  judged  by  their  deeds. 
They  had  given  constant  results  ;  and  he  thought 
that,  quite  apart  from  any  conditions,  that  test  should 
be  selected  which  gave  the  most  constant  results  aud 
was  of  the  easiest  application.  '\^Tiat  could  admit  of 
more  ready  inspection  than  a  carburettor  which, 
wliile  it  contained  fluid  Pentane,  must  yield  gas  of 
the  right  composition.  The  inspector  had  only  to 
open  the  carburettor  to  know  if  it  was  gi\'ing  gas  of 
the  standard  comijosition.  He  had  no  responsibility 
in  making  the  gas  ;  he  had  only  to  put  the  Pentane 
in  unlimited  amount  into  the  carbiu'ettor.  He  hoped 
that  some  standard  of  that  kind  would  be  adopted, 
throwing  no  adilitional  respfmsibility  on  the  ex- 
aminers— they  having  quite  sufficient  responsibility 
as  matters  stood  at  jiresent. 

Professor  Fosieu  said  that  wlien  he  heard  a  dis- 
cussion taking  a  one-sided  view,  he  felt  inclined  to 
say  something  on  the  weaker  side.  It  was  uow  nearly 
20  years  since  he  was  appointed  a  Metropolitan  gas 
examiner,  and  at  that  time  the  candles  were  bunit  in 
ft  way  which  was  not  favouralile  to  good  results. 
The  official  photometer,  which  he  believed  was  still 
in  use,  was  nothing  more  nor  less '  than  a  closed  l>ox, 
for  a  description  of  which  he  would  refer  members  to 
an  article  in  the  Clieinicul  Neici<,  published  either  in 


1871  or  1872.  The  candles  were  placed  in  that  box, 
and  the  readings  steadily  rose  in  value.  Assuming 
the  gas  to  lie  constant,  the  lighting  power  of  tlie 
candles  must  alter.  With  reference  to  the  standanl 
uow  proposed,  he  thought  tliat,  being  of  the  uatun? 
of  a  fluid,  it  would  be  more  controllable  than  a  solid 
which  liad  to  change  its  state  and  be  volatilised.  If 
a  fluid  like  Pentane  gas  could  be  got  of  fairly  con- 
stant composition,  that  would  be  of  gi-eat  advantage  ; 
and  we  were  told  b.y  Mr.  Harcourt  that  he  coidd 
obtain  a  gas  which,  it  not  of  constant  composition, 
would  at  any  rate  admit  of  ready  correction.  Hc! 
thought,  however,  that  Mr.  Harcourt's  one-candle 
unit  showed  a  weakness,  and  was  glad  to  find  that 
Mr.  Dibdin  had  modified  it  and  furnished  a  higher 
unit.  A  unit  should  bear  some  comparison  in  point 
of  size  aud  the  amount  of  light  it  wouM  give  to  the 
thing  measured.  To  attempt  to  measure  a  .oO-candlo 
power  light  by  a  one-caudle  standard  would  not  be 
advisable.  Therefore,  in  de%'ising  a  standard  for 
ordinary  use,  it  would  be  well  to  remember  that  a 
one-candle  standard  was  not  desirable  on  the  ground 
of  size,  and  that  if  a  IG-candle  standard  could  be  got 
it  would  be  better.  With  reference  to  the  use  of 
slots,  he  rather  objected  to  a  rectangular  slot  like 
that  shown.  Theoreticallj-,  he  preferred  a  straight 
piece  of  ilame — that  was  to  sa.v,  a  flame  with  the 
upper  portion  only  cut  oft".  He  thought  there  were 
objections  to  a  slot  of  that  kind,  shown  on  the  table 
(Methven  screen),  if  the  disc  were  shifted  up  aud 
down,  nearer  or  further  away  from  the  slot.  Though 
he  had  found  it  useful,  he  thought  if  one  had  a 
light  of  varying  character  to  determine,  if  the  disc 
and  the  slot  were  in  close  proximity,  the  amount 
of  light  passing  through  the  slot  might  vary,  and 
give  rise  to  variations  in  the  results.  If  there  were 
simply  a  transverse  plate  cutting  off  tlie  light,  and 
one  could  control  the  quality  of  the  standard  suli- 
stance  being  consumed,  one  would  be  much  more 
likely  to  get  a  reliable  standard  of  light.  'Whatever 
was  used,  it  should,  he  thought,  bo  burnt  freely  in 
the  air,  as  was  the  gas  which  was  being  tested.  To 
bottle  up  the  standard  iu  a  box  where  the  tempera- 
ture might  rise,  aud  where  the  supply  of  air  might 
vary,  was  not  satisfactory.  He  had  a  letter  from 
Dr.  Letheby,  stating  that  the  reason  why  he, 
Dr.  Letlieby,  di<l  not  take  part  in  a  public  tliscussion 
en  the  i^hotometer  question,  was  that,  having  a  rival 
instrument,  he  thought  it  would  not  be  graceful  to 
advance  his  own  %'iews  on  the  subject. 

Mr.  F.  LivESEY  said  that  those  who  had  followed 
Mr.  Dibdin's  work  wotdd  know  what  praise  was  duo 
to  him  for  the  trouble  he  had  taken  and  the  results 
he  had  obtained.  He  had  proved  that  candles  were 
not  reliable,  and  that  there  was  but  little  use  in 
maintaining  them.  He  judged  from  the  lecture  that 
Mr.  Dibdin  had  got  the  best  results  from  carbiu-etted 
air,  or  air  passing  over  Pentane  burnt  iu  a  10- candle 
standard.  That  method  seemed  to  be  exceedingly 
simple,  for,  as  Mr.  Hehner  had  said,  there  was  no 
gas  to  make.  Jlr.  Dibdin  had  stated  that  whether 
the  flame  was  4  inches  or  the  normal  3  inches,  it 
made  no  dift'ercuce  in  the  illuminating  power  wlieu 
passing  underneath  the  hoi-izoutal  screen.  If  that 
were  bo,  and,  of  course,  they  were  bound  to  believe 
it,  he  could  see  no  difticulty  in  that  methoil  ;  it 
seemed  to  be  simplicit.y  itself.  But  he  wouhl  like  to 
urge,  as  Mr.  Harris  had  done,  that  the  10-candle 
standard  should  be  converted  into  a  IG-candle  one, 
because  it  was  known  that  an  increase  of  temperature 
increased  the  volume  of  the  gas.  There  were  tables 
given  to  allow  for  that  difierence,  aud  indeed 
Mr.  Dibdin  had   himself  endeavoiu-ed  to  keep   the 
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tempcrntnre  of  the  room  at  60".  Of  course,  -with  a 
tempenitiirc  of  80  outsiilo,  it  wns  difficiilt  to  do  that ; 
it  t'ouUl  1)0  brought  up  from  30  to  GO  ,  but  not  down 
from  80  to  CO  .  If  a  lii-ciiudle  Htaiidard  was  used, 
and  tlio  pas  biu'nt  at  both  ends  of  the  bar  imd 
equi-ilistant  from  the  disc,  no  correction  would  be 
re<iuired.    That  was  what  he  would  like  to  see  done. 

Mr.  W.  Sugg  said  that  one  or  two  points  had 
cropped  up  in  the  iliscussiou  which  he  would  like  to 
remark  upon.  Mr.  Helmer  did  not  sec  the  way  to 
make  the  Peutane  pas,  or  thought  it  would  be 
ilifficult  for  the  examiner  to  do  it  with  absolute 
certainty.  He  thought  there  was  a  simple  way  of 
getting  over  that  difficulty.  If  a  certain  quantity 
of  Pentaue  was  sealed  up  in  a  bottle,  it  might  be 
put  into  the  gasholder,  and  the  mere  act  of  screwing 
down  the  cap  of  the  case  in  which  it  was  placed 
would  break  the  bottle  and  let  out  the  contents. 
Thus  the  exact  quantity  required  would  be  placed 
in  the  gasholder  without  the  risk  of  lo.siug  any  of  the 
liquid  or  the  gas.  He  might  be  excused  for  prefer- 
ring to  use  his  own  10-candle  or  IG-caudletest  to  any 
other  for  the  purpose  of  a  standard  of  light,  because 
he  had  used  it  for  a  very  k>ng  period,  and  becau.se 
there  was  a  considerable  range  in  the  height  of  the 
flame  within  which  the  standard  would  be  constant. 
The  examiner  (provided  he  had  the  flame  up  beyond 
3  inches  in  heightl  was  sure  to  have  his  10-candle 
standaixl.  He  thought  they  would  be  glad  to  hear 
that  they  now  had  a  biuner  which  gave  lO-caudle 
light,  exactly  similar  to  the  one  shown  by  Mr.  Dibdin 
that  gave  10  candles.  Though  this  biu-uer  was  new, 
and  had  not  been  much  tried  as  a  standard,  it  seemed 
to  work  out  as  correctly  as  did  the  10-candle,  and  it 
gave  no  more  trouble  in  the  preparation  of  the 
Pentane  gas.  AVith  regard  to  using  the  air  in  the 
gasholder  and  carburetting  that  air.  he  thought  that 
Mr.  Dibdin's  experiments  had  fuUy  demonstrated 
that  there  was  no  ilifliculty  in  it.  With  regard  to  the 
coutrfil  of  the  Pentane  gas — if  an  examiner  had  two 
gasholders,  ivnd  used  one  on  one  night,  and  left  some 
gas  in  it,  it  would  be  easy  to  ascertain  whether  or  not 
that  gas  by  which  the  test  had  been  made  was  up  to 
the  etiindard.  It  could  lie  done  l\v  the  old  duration 
test  of  Dr.  Fife,  by  which  a  constant  flame  of  two  or 
three  inches,  burning  a  certain  fixed  quantity  of  the 
gas  from  a  meter,  would  last  so  many  minutes  more 
or  less  according  to  whether  the  gas  was  up  to  the 
standard  or  above  or  below  it.  With  regard  to 
candles  (which  were  very  greatly  improved  in  the 
manner  of  using  them  now  that  their  use  was  likely 
to  lie  discontinued),  he  had  pointed  out  some  time 
ago  tliat  their  accuracy  did  not  depend  so  much  upon 
tiic  material  itself.  Such  caudles  as  those  used  in 
testing  gas  were  not  made  from  the  oil  of  the  bottle- 
nosed  whale  but  from  the  spermaceti  whale  with  a 
verj'  small  quantity  of  wax.  If  the  best  material  in 
the  world  was  used  the  same  diiBcultics  would  occur. 
Sometimes  the  wicks  would  be  stretched  tight  and 
sometimes  slack  ;  sometimes  tightly  twisted  and 
sometimes  not.  In  burning,  the  flame  would  turn 
round  the  wick,  the  bent  part  of  the  wick  either 
approaching  the  disc  or  receding  from  it.  They 
used  two  candles  now  in  order  to  reduce  that  error, 
as  when  one  was  used  the  variations  would  make  a 
diflerence  of  something  like  a  candle  or  a  candle  and 
a  half.  One  system  which  had  been  tried  was  to  use 
two  candles  l)urniug  one  wick  one  way  and  one  the 
other,  but  it  was  foiuid  that  the  wicks,  no  matter 
how  carefully  set,  would  often  get  round  the  contrary 
way,  and  thus  double  the  en-or.  The  middle  of  the 
flumes  of  the  two  caudles  ought  to  be  aligned  so  as 
to  always  be  sijuare  with  the  end  of  the  bar  of  the 


photometer,  and  there  was  a  means  now  of  screwing 
them  up  to  the  right  gauge,  so  that  the  operator 
could  align  the  flames  exactly.  But  do  what  one 
would  with  them,  candles  would  always  h(^  an 
inconstant  standard. 

Mr.  J.  Methven  said  that  the  only  point  he  wished 
to  refer  to  was  the  large  mrmbor  of  recorded  tests 
made  with  candles.  Before  a  new  stanthxrd  coiild  bo 
introduced  it  was  necessary  that  it  should  be  com- 
pared witli  and  rated  according  to  the  actual  light 
of  an  average  sperm  candle  or  of  a  multiple  thereof. 
While  agreeing  with  the  other  speakers  in  con- 
gratulating Mr.  Dibdin  upon  the  results  of  his 
laborious  investigation,  he  must  in  a  friendly  way 
express  his  regret  that  in  making  the  candle  deter- 
minations he  had  not  followed  the  customary  practice 
of  excluiling  all  those  results  in  which  the  con- 
sumption of  sperm  was  either  above  or  below  the 
prescribed  limits  of  the  referee's  instructions.  He 
regretted  it  because  the  large  number  of  those 
experiments,  if  they  had  been  caiTied  out  according 
to  the  true  letter  of  the  referee's  instnictions,  would 
have  been  considered  a  valuable  means  of  ascer- 
taining the  power  of  the  proposed  standards.  He 
foiuad  that  Mr.  Dibdin  had  made  454  candle  tests, 
of  which  165,  or  36  per  cent.,  had  consumed  their 
sperm  either  above  or  below  the  prescribed  limit. 
They  certainly  had  consumed  the  sperm  below  the 
prescribed  limit  to  a  marked  extent  ;  5f  per  cent, 
of  the  te^its  had  a  consumption  of  sperm  exactly 
120  grains  per  hoiu-,  77  per.  cent,  consumed  under 
120  grains,  and  17  per  cent,  over  120  grains.  The 
committee  appointed  by  the  Board  of  Trade  in  1880 
found,  as  the  result  of  120  carefully  conducted 
candle  experiments,  where  the  consumption  of  sperm 
was  well  ^^•ithin  the  prescribed  limits,  that  the 
Harcourt  Pentane  test  was  equal  to  one  standard 
sperm  caudle.  Tliey  had  compai-ed  also  the  Methven 
screen,  which  was  found  to  jjossess  a  value  of  two 
Harcoiu^s,  or  two  sperm  canilles.  Again,  in  1884, 
the  committee  appointed  by  the  Gas  Institute  found 
that  the  Methven  screen  was  equal  to  two  candles. 
In  1885,  he  believed  Mr.  Dibdin  also  foimd  that  the 
Harcourt  and  the  Methven  results  agreed  very 
closely  with  the  standard  caudles  ;  he  then  xised  the 
Harcoiu't  with  one  and  the  Methven  with  two.  Tho 
results  given  in  the  present  paper  showed  that  the 
power  both  of  the  Harcourt  and  the  Methven  was 
4^  per  cent,  more  than  the  average  of  the  candle 
experiments.  He  could  not  but  regret  this,  because 
he  thought  it  was  probably  diie  to  the  omission  he 
had  referred  to,  viz.,  that  the  caudles  had  not  been 
used  in  accordance  with  the  universal  practice  of 
photometrists,  and  as  prescribed  in  tho  instnictions 
of  the  Gas  Referees.  There  was  one  point  with 
reference  to  the  other  standards  to  which  he  would 
refer.  He  wished  to  remove  the  sentimental  feeling 
referred  to  by  Mr.  Dibdin,  that  it  was  impossible  to 
get  a  good  and  satisfactory  result  by  burning  coal 
gas  over  the  Pentane  vapour.  He  had  stated  in  a 
paper  read  before  the  Gas  Institute  several  years 
ago  that  if  atmospheric  air,  or  coal  gas  equal  to  9, 
15,  20,  or  30  candles,  or  hydrogen  was  passed  over 
the  vapour  of  Pentane,  the  resulting  gases  would 
give  an  identical  light.  Ho  thought  therefore  that 
the  idea  of  rejecting  such  a  convenient  combustible 
for  sentimental  reasons  was  not  quite  right. 

Mr.  Dmni.v  said,  in  reply:  I  must  congi-atulato 
myself  not  a  little  upon  the  reception  of  tlio  paper 
I  have  submitted  to  tlie  meeting.  I  really  have 
hardly  anything  to  answer.  Mr.  Harris  considered 
that  the  candles  were  rather  unfavourably  treated  in 
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my  oxperiiuents,  as  thoy  showed  considerably  liighor 
results  tliau  iiro  obtained  iu  jn-actice.  I  certniuly 
agree  witli  that  to  some  extent,  because  if  I  took  the 
same  caudles  that  were  used  iu  these  experiments, 
and  Inu'ut  theiu  iu  an  open  photometer  in  au  open 
room,  I  should  pet  very  different  results.  But  I 
used  an  apparatus  which  is  well  known  as  the 
Lethcby  bar,  and  conducted  the  experiments  in 
absolutely  the  same  way  in  which  are  conducted  the 
onliuary  "nightly  legal  testiugs  of  gas.  If  we  manipu- 
late cauiUes,  or  vary  the  method  of  using  them  or 
the  place  of  iising  them,  we  get  dillcrcnt  results, 
and  iu  that  fact  lies  their  greatest  coudemuatiou.  It 
I  take  a  candle  and  biu'u  it  here,  iu  a  ([uiet  atmo- 
sphere,  it  gives  a  different  result  to  what  it  would  if 
biu-nt  iu  the  photometer,  in  the  Lotheby  bar,  which 
I  have  used,  and  tlifferent  also  in  what  is  known  as 
the  Imperial  standard.  I  therefore  admit  the  truth 
of  Mr.  Harris's  remark,  and  agree  with  him  that  he 
would  probably  get  different  results  under  other 
circumstimces.  Mi'.  Hanis  also  considered  that 
what  is  wanted  is  a  standai'd  easily  reproduced  and 
not  too  delicate.  I  can  only  reply,  here  it  is.  You 
have  here  thi'ee  such  standards,  and  that  being  so, 
you  have,  I  thiuk,  a  choice  not  of  e\-il8  but  of  good 
things.  Iu  the  case  of  candles,  Mr.  Harris  seemed 
to  think  that  the  test  once  made  cannot  be  verified. 
In  the  case  of  the  Peutane  test,  that  is  exactly  what 
we  can  do.  AVith  respect  to  the  other  standards, 
the  experience  that  most  of  us  have  had  of  the 
Methveu  shows  that  it  can  be  repi'oduoed  ;  and  the 
Pentaue  .\rgand  test  can  also  be  reproduced,  the  only 
difference  being  that  we  biu-n  a  defiuito  gas  instead 
of  a  coal  gas  of  varying  luminosity.  It  docs  seem 
to  me  that  the  Pentaue  devised  by  Mr.  Harcourt  is, 
if  anything,  more  imder  control  iu  the  way  of  verifi- 
cation than  the  others,  because  you  can  leave  some 
gas  in  the  holder  and  use  another,  and  anyone 
coming  next  day  can  test  the  sample  of  gas  used.  As 
to  the  desirability  that  the  standard  should  be  16 
candles,  I  must  remind  the  meeting  that  I  have  held 
that  -s-iew  for  a  long  time.  It  was  one  of  the  pidncipal 
reasons  why  I  tried  so  steadily  to  show  the  desii'a- 
bility  of  using  the  16-candle  lamp  of  Keates.  I  have 
had  to  abandon  it.  I  am  sorry,  but  it  is  gone ;  and  I 
have  not  the  slightest  hesitation  in  accepting  the 
16-candle  standard  obtained  by  gas.  The  Pentaue 
Argaud  is  now  enlarged  from  10  to  16  candles  stan- 
dard. The  "plea  for  candles"  made  by  one  speaker 
was  rather  amusing  to  me,  as  an  old  photometrist. 
As  I  have  said,  the  same  candle  tested  under  different 
contlitions  gives  different  results.  There  is  nothing 
whatever  in  the  fact  that  the  caudles  are  pure  or 
impure  ;  the  result  depends  on  the  wick  and  the 
temperatiu-o  iu  which  it  is  biuTit.  Mr.  Hehner  con- 
siders that  the  composition  of  Pentane  gas  and  its 
standard  quality  is  a  difficult  question.  I  do  not 
agree  with  him  in  that  respect,  because  the  method 
of  making  the  gas  is  one  of  the  simjjlest  tilings  iu 
chemistry.  I  had  some  difficulty  when  I  firat  started, 
but  since  I  have  useil  the  Peutane  pipette  which  I 
introduced  to  the  notice  of  this  Section  some  time 
since,  I  have  met  with  no  difficulty  ;  iu  fact,  it 
involves  less  trouble  than  the  nightly  cleaning  of 
the  chimneys  in  any  one  of  the  Argaud  burners,  and 
anyone  who  cannot  manipulate  it  could  not  manipu- 
late camlles.  As  for  the  quality  of  the  gas  when 
made,  that  has  been  settled  by  Mr.  Harcourt.  He 
says,  if  the  gas  is  properly  made,  a  2j-inch  flame 
requires  half  a  cubic  foot  of  gas  jjer  huiu-.  The  gas 
is  passed  through  the  meter,  and  the  measiu'emeut  is 
at  once  obtained.  I  am  obliged  to  3Ii'.  Hehuer  for 
his  favourable  opinion  of  the  Pentane  ^Vi-gand,  as 
being  preferable  to  the  other  standards  ;  but  I  take 


the  view  that  the  Pentane  devised  by  Harcourt  would 
bo  best  as  the  standard  of  reference,  and  a  modification 
of  it  for  ordinary  work. 

Professor  Foster  reminds  us  of  the  eiTor  of 
candles,  as  shown  by  the  continual  increase  in  the 
set  of  10  readings.  It  is  a  great  satisfaction  to  those 
who  work  with  the  Evans  photometer  that  the 
Referees  will  no  longer  sanction  that  instnimentnow 
that  they  can  supply  a  much  better  one.  There  is 
now  the  Imperial  standard  photometer,  which  gives 
identical  results  with  a  simple  open  bar,  and  which 
combines  all  the  good  qualities  of  the  open  bar  and 
tlic  closed  Evans.  Mr.  Livcsey  would  like  to  see  a 
16-candlo  standard,  and,  as  I  have  said  before,  there 
is  no  difficulty  in  that.  Mr.  Sugg  referred  to  the 
flame  of  the  candle  being  at  the  end  of  the  bar,  and 
thought  it  probable  that  some  of  the  results  would 
not  have  been  so  eiTatic  if  the  centre  of  the  candle 
flame  had  been  carefvdly  adjusted  to  the  end  of  the 
bar.  I  must  say,  in  justice  to  those  who  assisted 
mo,  th.it  every  possible  precaution  was  taken  to 
ensiu'e  the  utmost  accuracy  iu  the  tests — and  this 
applies  also  to  what  Mr.  ^Methveu  said — that  the  men 
who  worked  these  experiments  are  meu  who  nightly 
carry  out  the  instructions  of  the  Gas  Eeferees,  who 
know  all  the  peculiarities  of  cauiUes,  all  the  little 
tricks  to  which  we  might  resort  to  get  good  results  ; 
and  they  eaiTied  out  these  tests  in  the  most  con- 
scientious manner,  doing  all  that  was  possible  to  get 
the  most  accui'ate  results  while  working  in  accordance 
with  instructions  of  the  Gas  Referees.  The  detailed 
results  have  been  fully  set  forth  in  my  pubUshed 
report  ;  if  I  had  picked  them  I  might  have  accom- 
modated them  to  what  we  wished.  I  have  given 
them  in  my  report,  which  Mr.  Methveu  has  seen, 
and  I  have  not  selected  one  single  figiu'e.  You  have 
before  you  the  actual  result  of  each  test,  and  you 
will  find  the  same  thing  all  round  —  a  general 
condemnation  of  candles. 

Mr.  Methven  said  he  had  not  intended  to  cast 
any  reflection  on  those  who  had  carried  out  the 
experiments. 

Mr.  DiiiDix  :  I  quite  believe  that,  but  I  wish  to 
show  that  nothing  has  been  done  which  woiild  not 
have  been  perfectly  legal  if  they  had  wished  to 
receive  the  certificate  of  the  Gas  Eeferees.  I  would 
like  those  gentlemen  who  consider  my  I'esults  some- 
what erratic  to  take  a  hundred  tests,  good,  bad, 
and  indirt'erent,  of  a  3-inch  Argaud  flame.  How 
many  of  those  results  will  be  under  16  candles, 
aud^how  many  above  ?  You  will  find  that  of  those 
tests  which  are  not  16  caudles,  !)9  per  cent,  are  aliovo 
16  ;  for  it  is  characteristic  of.  candles  that  when  they 
go  wrong  they  always  give  high  results  ;  the  excep- 
tions to  that  rule  are  very  few.  The  last  point 
raised  was  the  sentimental  objection  to  coal  gas  as 
a  standard.  With  those  who  understand  photometi-y 
such  an  objection  ^rill  ouly  raise  a  smile.  There  can 
be  no  such  objection.  We  know  the  conditions,  and 
when  we  work  under  them  the  residts  are  correct. 
But  we  have  to  consider,  in  these  days  of  widesjiread 
education  and  technical  knowledge,  that  we  must 
be  careful  how  we  speak,  for  if  it  were  to  go  out 
that  we  were  testing  the  gas  by  itself  it  would  be 
said :  "  Ah,  that  is  just  what  these  experts  always 
do  ! " 


376 


THE  JOUliXAL  OF  THE  SOCIETY  oF  f'HKMiaVL  INDUSTRY. 


'  M:i,v  :il.  l«s*. 


i-ibntjool  ^frtion. 


CiairaiiiH  :  Prof.  J.  Cam|ibcll  Brown. 

Vicc-ClmirmaH:  J)r.  1'.  Ilurttr. 

Commitfer : 


.I.AMl..k. 
K.  (;.  B:ilhini. 
Krue^t  Bihby. 
M,  Bruiilicr. 
J.  C.  G:illllilr. 
I).  Hernian. 


I 


J.  \V,  Kyn!u>ltin. 
K.  K.  ^Itispralt. 
Jus.  Simpson. 
.\.  Xorniali  Tale. 
A.  Watt. 


Jfun.  tocii/  S«:  find  Treasurer: 
\V.  1*.  Thompson,  i's  Lord  Street,  LivcriKKtI. 


Nolii-tt-  tf  l'ai>i>-s  and  Coininiinications  for  the  Mcctinirs  to  be 
fccnl  to  the  Lot-al  St'crt'tar.v. 


Mixtiiiij  held  Jjiril  M,  1888,  at  Universili/  College, 
Brownloto  Street. 


DK.  J.  CAMPBELL   BEOWS    PBESimNG. 


ADDENDUiM  TO  DISCUSSION  ON  MR.  W.  F. 
LOWE'S  PAPER  ON  THE  ANALYSIS  OF 
BUTTER  AND  OTHER  FATS.  (.See  March 
Number,  pp.  185—186.) 

Mr.  Lowe,  in  reply  to  the  Chairmau's  remarlcs, 
siiiil — 

Firstly,  as  to  the  total  fatty  acids,  no  doubt  it 
requires  care  in  order  to  oVitaiu  pood  results,  but  the 
same  precautions  are  needed  in  the  ordinary  Hehner 
method  if  both  the  insoluble  and  sohiblc  acids  are 
to  be  estimateti  I  do  not  consider  the  data  obtained 
for  the  total  acids  quite  so  reliable  as  that  for  the 
volatile  acids,  but  it  is  very  useful  and  helps  to 
confirm  the  hitter  result. 

That  carbonic  acid  does  not  interfere  to  anything 
like  the  extent  it  is  supposed  to  do,  is,  I  think, 
clearly  shown  by  the  blank  experiment  mentioned  in 

my  paper,  only  "05  cc.  of  J,,  KHO  being  required  to 
produce  a  permanent  colouration  with  the  distillate. 
The  experiments  with  mutton  suet  also,  I  think, 
prove  that  the  interference  must  be  very  slight.  The 
object  of  taking  two  grams  only  of  the  fat,  is  that 
this  quantity  can  be  saponified  with  10  cc.  of  normal 
KHO,  and  I  have  obtained  as  good  results  as  when  a 
larger  quautity  is  taken.  If  the  insoluble  fatty  acids 
are  to  be  estimated,  I  prefer  5  grams  and  saponify 

with  50  cc.  of  2  KHO.  The  insoluble  acids  can  be 
better  titrated,  or  can  be  dried  and  weighed  in  the 
flask. 

I  fail  to  see  altogether  why  the  terms  dirty  and 
inelegant  slionld  bo  applied  to  the  method  of 
estimating  the  volatile  fatty  acids  ;  tlie  former  term 
appears  to  be  apphed  to  the  filtering  off  of  the  small 
amount  of  insoluble  acids  that  ])ass  over  with  the 
steam.  This  is  certainly  the  first  time  I  have  seen 
the  commonest  operation  of  analytical  chemistry 
described  in  this  way. 

As  to  the  accuracy  of  the  process,  the  results,  and 
especially  tho.se  for  the  volatile  and  insoluble  acids, 
speak  for  themselves.  I  consiiler  it  (piite  as  accurate 
as  the  ordinary  method  of  butter  analysis. 

As  to  the  suggested  improvement,  I  think 
Dr.  Campbell  Brown  must  have  forgotten  that  the 


filtrate,  say  from  about  5  grams  of  butter,  by  the 
ordinary  Hehner  process  would  occupy  some  700  to 
1,000  cc.,  and  it  would  be  necessary  to  distil  this 
vohune  of  liqtiid  in  place  of  only  75  cc. 

As  to  the  action  of  the  KHO  on  the  glass,  this 
objection  applies  equally  to  the  ordinary  method  of 
analysis,  but  the  action,  especially  with  only  two 
gnims  of  fat  and  10  cc.  of  KHO,  is  not  sufficient 
to  produce  any  appreciable  error. 

The  CU.4.1RMAK  said  that  it  was  the  process  of 
distillation  he  referred  to  as  dirty,  not  that  of  filtni- 
tion.  Some  of  the  fatty  acids  carried  over  with 
the  steam  adhered  to  the  inside  of  the  Liebig's 
condenser.  It  was  not  necessary  nor  desu-ablc  to 
include  all  the  washings  for  distillation  of  the  volatile 
fatty  acids.  Taking  5  grams  of  fat,  anil  then  half  of 
the  filtrate  with  half  the  earlier  washings,  he  found 
250  cc.  was  a  convenient  quantity  of  liquid  to  distil. 


VXMOM^ys 


DISCUSSION  ON  MR.  THOMPSON'S  PAPER 
ON  RATES  PROCESS  FOR  THE  UTILISA- 
TION OF  THE  ACID  TAR  RESIDUES  OF 
PETROLEUM  MANUFACTURES.  {Sec  April 
Number,  pp.  303—305.) 

Dk.  J.  Campbell  Browx  said  that  there  was  a  veiy 
considerable  market  for  a  viiruish  which  would  stand 
high  temperatiu-es.  At  present  there  was  uo  good 
cheap  varnish  suitable  for  such  purposes  as  japanning 
locomotives,  and  he  would  be  glad  to  hear  whether 
these  hydrocarbons  would  stand  the  temperature  of 
a  high-pressure  boUer.  He  was  sorry  to  sec  a  city 
like  Liverpool,  which  produced  enormous  quantities 
of  tar  products,  lea\-ing  their  full  tUffereutiation  to 
be  accomplished  almost  entirely  abroad.  It  was  true 
that  they  had  two  large  works,  wliich  effected  a 
partial  separation,  I>ut  the  great  bulk  of  their  crude 
tar  was  differentiated  elsewhere. 

Mr.  N.  Tate  had  had  great  difficulties  with  this 
very  product  some  years  back,  and  his  experience  was 
that  when  they  tried  to  biuTi  it,  it  corroded  and  wore 
away  their  stills  ;  when  they  would  have  distilled  it, 
it  created  a  nuisance ;  and  when  they  made  an 
attempt  to  utilise  it  for  flooring  it  refused  to  set. 
The  most  interesting  part  of  the  process  to  him  was 
the  mixing  of  the  metallic  particles  with  the  tar  to 
get  rid  of  the  sulplnuic  acid,  which  had  always  been 
one  of  his  great  difficulties.  There  had  been  some 
mention  of  a  profit  to  be  derived  from  the  sulphate 
of  iron  so  produced,  but  that  was  problematical. 
The  great  point  was,  that  once  the  stilphuric  acid 
was  removed,  the  material  became  available  for 
many  purposes  to  which  ordinary  pitch  products 
could  not  be  ai^plied,  stich  as  varnish  or  asphaltc, 
and  he  therefore  considered  the  author's  method  of 
removing  the  acid  as  well  worth  attention. 

Mr.  McAnriiUK  said  he  had  been  much  interested 
in  the  paper,  as  he  had  been  accpiainted  with  a 
similar  product  in  connexion  with  the  Scotch  oil 
industry.  Tliere  they  had  acid  tars  from  refining 
shale  oils  somewhat  similar  to  those  produced  in 
refining  American  petroleums,  and  almost  iilentical 
with  the  German  iietroleum  acid  tars.  In  Scotland 
it  was  worked  tip  by  steaming  with  water  and  open 
steam,  the  btdk  of  the  suljjhuric  acid  being  at  once 
removed,  so  that  the  steamed  tar  only  contained 
C  or  8  per  cent,   of  sulphuric  acid.      This  dilute 
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siilphnric  acid  wne  used  on  the  spot,  generally  for 
niakiu}^  sulphate  of  amiaoiiiix,  which  was  also  pro- 
duced from  the  shale. 

As  to  the  tar  which  remaiued  after  steamiug,  it 
was  a  very  difficult  matter  to  make  it  marketable, 
and  the  great  bulk  of  it  was  burned  under  stills  or 
steam  boilers  by  means  of  steam  injectors.  IJy 
distilling  it,  either  with  or  without  neutralising,  with 
some  of  the  waste  soda  tars,  the  product  could  be 
sold,  but  at  a  very  low  price.  The  lighter  part  was 
a  very  crude  oil,  used  for  gas  making.  The  heavier 
part,  amounting  to  30  to  50  per  cent,  of  the  material, 
was  used  as  jcart  and  axle  grease,  but  to  refine  tliose 
products  into  sweet-smelling  oils  seemed  to  be  almost 
impossible, 

IJy  not  pushing  the  distillation  (juite  so  far,  a 
pitch  of  viu-ious  degrees  of  hardness  might  be 
obtained,  but  this  was  seldom  good  enough  to  make 
into  varnish.  Eveu  when  hard  and  brittle  in  itself, 
after  dissolving  in  naphtha,  the  tilm  always  remained 
dull  and  sticky  when  at  all  warm  ;  eveu  the  lieat  of 
the  haud  made  it  sticky.  Another  product  had  been 
tried  in  Scotland,  viz.,  a  somewhat  soft  pitch,  just 
hard  enough  to  bear  transport,  which  could  be  sold 
to  gasworks  for  mixing  with  ordinai'y  coal  for  gas 
making.  This  was  much  superior  to  the  best  cannel 
coal,  gi\"ing  a  larger  quantity  of  good  gas  which  was 
easily  piuitied,  as  the  bulk  of  the  sulphm-  remained 
in  the  coke.  As  regards  the  neutralisation  of  the 
ncid  in  Eavc"s  process  by  iron,  it  seemed  to  him  that 
seeing  that  75  per  cent,  of  the  acid  could  be 
separated  liy  simple  steaming,  and  the  dilute  acid 
used  for  the  manufacture  of  dissolved  bones  or 
sulphate  of  ammonia,  the  iron  method  was  costly 
and  uunecessiuy,  unless  the  nascent  liydi'ogen  pro- 
duced acted  chemically  on  the  taiTy  matters,  fonuing 
a  more  readily  marketable  substance.  He  knew  that 
by  merely  steaming  the  Scotch  tars  and  removing 
the  sulphuric  acid  liy  soda,  the  pitch  oljtained  after 
distillation  could  not  be  made  into  good  varnish  ;  but 
the  material  which  had  been  described  in  the  paper 
might  be  somewhat  different  from  that,  1st,  because 
made  from  American  petroleum  which  contained  less 
basic  matter  than  the  Scotch ;  2nd,  it  might  be 
altered  chemically  by  the  action  of  the  nascent 
hydrogen.  If  this  were  so,  the  iron  method  was 
essentially  an  improvement,  otherwise  the  lai-ge 
quantity  of  iron  necessary  would  api^ear  to  be  rather 
costly,  when  the  bulk  of  the  acid  might  be  obtained 
by  simple  steaming. 

Mr.  TiioMPso'  thought  that  the  last  speaker's  idea 
about  hydrogen  must  be  correct,  as  although  oxide 
of  iron  would  act  to  some  extent,  they  prefeiTed  the 
ranch  more  costly  irou  borings  simply  because  they 
gave  a  much  better  result. 

Mr.  N.  Tate  said  there  was  a  very  great  difiereuce 
in  tarry  jsroducts,  whether  they  came  from  shale  oils 
or  from  Eussian  or  American  petroleum.  He  bad 
himself  found  that  the  taiTy  products  from  American 
petroleum  were  of  rather  a  thicker  character  than 
those  which  came  from  shale,  consequently  there 
would  be  more  tliflieulty  in  the  steaming  process  in 
removing  the  sulphiuic  acid.  He  did  not  know 
whether  Sir.  McArthiu-  had  noticed  that  from  liis 
own  experience  ? 

Mr.  McAktiiur  replied  that  the  crude  Scotch  tars 
were  tliinner,  and  contained  much  more  basic 
material  than  the  American.  As  to  the  sulphate  of 
iron  produced  iu  the  Have  process,  was  there  any 
difficulty  experienced  from  the  presence  of  pyridine 
and  other  bases  whieli  would  tend  to  ciystallise  out 


to  n  certain  extent  ?    Was  the  sulphate  of  iron  not 
contaminated  with  them  H 

Mr.  Tiio-Mpsox  said  the  inventor  spoke  of  sulphate 
of  iron  and  other  sails  crystallising  out,  and  he 
(Mr.  Thompson)  was  wondering  what  these  other 
salts  were,  but  believed  they  were  organic  substances. 

Mr.  T.\TK  saiil  he  did  not  think  there  was  any 
doubt  on  that  point.  When  water  or  steam  was 
lirought  into  contact  with  the  thick  tan-y  mass  they 
were  washed  out,  and  the  tar  left  in  a  more  pure 
condition. 

The  Chaik^ian  said  that  American  and  Kussian 
petroleum,  ciial,  and  shale  would  all  yield  difl'ereut 
materials,  although  there  would  b<!  a  generic  resem- 
blance between  their  distillation  products.  He 
would  be  very  much  gratified  if  it  could  be  proved 
that  nascent  hydrogen  Aid  liydrogenise  hydrocarbons. 
He  had  never  seen  it  done,  and,  without  casting  any 
doubt  on  its  possibility,  he  thoiight  it  should  not  be 
accepted  without  careful  trial  and  convincing 
e\-idence.  It  was  scientifically  possilde  to  increase 
the  carbon  by  several  means,  such  as  the  elimination 
of  a  portion  of  the  hydrogen  or  otherwise,  but  he 
had  never  heard  of  the  converse  being  accomplished 
on  a  mauufactiu'ing  scale. 

Mr.  McAktiice  asked  where  the  process  was  in 
operation  ? 

Mr.  Thompson  replied  that  it  was  being  worked  in 
Belgium.  He  added  that  he  would  send  a  translation 
of  the  discussion  to  Mr.  Rave,  and  would  lay  his 
reply  before  the  next  meeting. 

Subsequently  Mr.  Thompson  communicated  the 
following  observations  by  Mr.  Kave  iu  reply : — 

Dr.  Campbell  Brow-n  has  observed  that  it  woidd  be 
interesting  to  obtain  from  these  products  a  varnish 
capable  of  resisting  high  temperatiu-es.  He  lays 
stress  on  the  little  progress  made  in  England  with 
respect  to  the  iitilisatiou  of  tarry  bye-products,  whilst 
their  study  has  already  been  earned  so  far  on  the 
Continent. 

Varnishes  manufactured  from  the  bitumens  ob- 
tained by  our  treatment  of  acid  residues  produced 
in  refining  hea's^  pdrole'im  oils  do  not  satisfy  the 
requirement  set  forth  by  Dr.  Campbell  Brown. 
The  varnishes  and  coatings  which  we  produce  from 
these  tai's  are  excellent  for  the  following  oljjects : 
waterproof  coatings  and  v.imishes,  manufacture  of 
impervious  materials,  such  as  cloth,  paper,  paste- 
board, &c.,  resisting  the  influence  of  acid  baths. 
Their  use  is  acknowledged  an  excellent  one  for 
electrical  apparatus,  as  they  constitute  first-rate 
insulating  substances. 

We  manufacture  also,  with  the  bitumens  obtained 
from  these  residues,  a  neutral  fuel,  i-ich  in  gas, 
giving  a  large  amount  of  heat,  and  biu'uing  like  a 
solid  fuel.     We  have  called  it  petroU  inn  coal. 

Lastly,  the  applications  of  this  bitumen  comprise 
those  for  which  ordinary  bitiimeus,  such  as  Triuite 
Yal  de  Travers,  are  used. 

But  petroleum  is  not  the  only  som-ce  of  tiu-s  or 
residues  from  which  industrial  useful  products  can 
be  extracted ;  other  abundant  local  soiu-ces  exist 
on  the  Continent,  and  also,  to  a  large  extent,  in 
England. 

These  tars  or  residues,  whether  they  are  obtained 
through  distilling  or  refining,  all  yield,  when  sub- 
jected to  a  certain  treatment,  bituminous  products 
having  different  properties,  according  to  the  origin 
of  the  substance  under  treatment. 
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Thdre  ai-o  between  petroleum  oils  of  various  ] 
sources  sensible  iliUerenees.  These  iiro  more  espe- 
eially  nppreeinble  in  the  bye-priulnctK.  However, 
these  ilitt'oreuees  are  not  such  that  a  common  origin, 
that  of  the  uatimxl  hyji'ocarbon,  naphtha  or  pet  )-ole  urn, 
cannot  be  assigned  to  them.  [ 

It  is  not  the  same  with  the  bye-products  originating 
from  other  sources.  We  may  <iuote,  amongst  others, 
the  tars  from  sliales,  lignite,  boghead-coal,  those 
from  a  vegetable  or  animal  source,  &c.  All  these 
products,  treated  and  brought  into  the  bituminous 
state,  possess  properties  ditlering  very  greatly  one 
with  another,  and  rendering  them  suitable  for  the 
most  vai-ied  applications.  One  of  the  sources  of 
these  tars  yields  a  liitnmcn  suitable  for  the  manu- 
facture of  a  vai-nish  resisting  a  higli  temperatirre, 
and  applicable  to  the  uses  named  by  Dr.  Campbell 
Brown,  namely,  japanning  jiarts  of  locomotives,  &c. 
This  bitumen  has  a  great  analogy  ^vith  the  l)itumen 
of  Judea.  It  dissolves  in  petroleum  najihtlia  and  in 
sulphide  of  carbon  like  natural  bitumen.  i 

Other  sources  of  carburetted  bye-products  yield, 
when  subjected  to  ouv  method  of  treatment,  jjure 
and  very  dense  bitumens,  which  have  a  high  melting 
point,  are  easily  reduced  into  a  powder  (this  is  not  the 
ease  with  other  bitumens),  and  are  suitable  for 
niimerous  important  ajiplications.  These  bitumens 
are  not  soluble  in  naphtha,  nor  in  sulphide  of  carbon 
either. 

It  results  from  the  foregoing  that  those  products 
which  were  foi-merly  cumbersome  and  valueless 
become,  when  treated  by  the  method  we  ai'e  recom- 
mending, a  source  of  useful  products  and  important 
jwotits. 

The  method  employed  by  us  for  the  piu'pose  of 
separating  the  acids  combined  with  the  Ijye-products 
is  highly  preferable  to  those  mentioned  in  the  coiuse 
of  the  lUscussion.  These  well-known  processes  do 
not  give  favourable  results.  The  process  consisting 
in  evaporating  the  acid,  besides  destroying  the 
vessels  wherein  the  operation  takes  place,  chars  the 
useful  product,  and  deprives  it  of  the  qualities  it 
should  possess.  Washing  in  water  is  not  iiracticable, 
and  the  neutralisation  by  means  of  alkalis  and  oxides 
is  costly,  and  does  not  yield,  by  a  long  way,  such 
products  as  those  we  obtain  liy  the  treatment  with  a 
metal. 

The  expenses  connected  with  our  method  of  treat- 
ment are  small ;  the  salts  obtained  compensate  the 
cost  of  manufacture,  and  great  quantities  can  bo 
managed  without  difficulty. 

Our  method  of  chemical  decomposition  by  means 
of  metals,  and  more  especially  by  means  of  iron,  and 
by  maceration,  is  based  upon  the  influence  of 
hydrogen  in  the  nascent  state,  said  hydi'ogen  being 
sheltered  from  the  action  of  oxygen,  and  in  direct 
contact  with  the  carbon.  Without  going  into  a 
detailed  scientific  explanation  of  the  operation  which 
takes  pkce,  we  can,  however,  affirm  that  the  hydro- 
gc nation  of  the  carbon  is  evident. 

We  may  quote  the  following  fact  in  support  of 
this  theory : — 

If  we  take  tars,  remove  the  acid  contained  therein 
by  the  means  known  hitherto,  such  as  neutralisation, 
evaporation,  &c.,  and  subject  the  prodtict  thus  ob- 
tained to  distillation,  we  obtain  only  a  small  quantity 
f)f  tarry  substance  possessing  little  fluidity.  If,  on 
the  contrary,  we  treat  by  distillation  the  bitumen 
refined  by  our  metallic  treatment,  we  obtain  as  much 
as  50  per  cent,  of  oils  of  various  densities  (naphthas), 
about  8  or  10  per  cent,  of  oils  similar  to  lamp 
petroleum,  and  lastly,  some  heavy  oils. 


Where  do  these  numerons  hydrocarbons  oome 
from  ?  Are  they  not  the  result  of  a  now  fixation  of 
the  nascent  hydrogen  acting  on  tlie  carbon  ? 

We  repeat  it,  the  operation  which  takes  place 
under  the  conditions  wo  have  set  forth  is  a  mysterious 
one.  It  would  seem  to  confirm  the  opinion  of 
chemists  who  a.scribe  the  formation  of  nat\iral  hydro- 
carbons to  the  combined  action,  umler  special  con- 
ditions, of  carbon,  hydrogen,  sulijhur,  and  other 
metallic  substances.  In  our  method  of  working  all 
these  elements  are  present,  and  the  decomposition 
which  takes  place  is  worthy  of  the  study  of  scientific 
men  more  authorised  to  speak  on  this  matter  than 
the  author  of  this  reply.  I  merely  limit  myself  to 
mentioning  the  simple  material  fact,  as  I  was  only 
trying  to  discover  an  industrial  result,  which  I  have 
at  last  obtained. 


<!5Iaeittolii  nnti  ^rottisJJ)  J)frtion, 
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rife-Chairman :  R.  U.  Tatlock. 
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R.  Pullar. 
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Krnost  .Sniitli. 
]).  R.  .Slcuarf. 
A.  Wliitelaw. 
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"VV.  I'oulis. 
R. Irvine. 
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The  Sixth,  Meeting  for  nils'  Session  was  held  in  the 
Societies'  Rooms,  207,  Balh  Street,  Glasgow,  oh 
Tuesday,  April  10th,  1888. 


MK.   J.   J.   COLEMAN  IK   THE  CH.UK. 


DISCUS.SION  ON    PROFESSOR   INIILLS'  AND 

MR,      BUCHANAN'S     PAPER     ON  THE 

PHOTO  -  CHE:\nCAL      ESTIMATION  OF 
GRADED  TINT.    (Jouknai,  Vn.,  30ii.) 

Mr.  Rodger  asked  if  the  Eastman  paper,  to  which 
reference  had  been  made,  was  always  found  to  be 
eveidy  coated  with  silver,  because  he  had  some 
doubts  as  to  its  being  perfectly  uniform  ;  further,  if 
any  variety  of  colours  had  been  tried  in  the  same 
way  as  the  logwood  dye  mentioned — say  alizarine 
with  an  iron  mordant  which  would  give  a  colour 
somewhat  like  that  shown,  or  alizarine  with  ordinary 
alumina  mordant,  which  gives  a  red  shade — and  if  so, 
had  it  been  found  that  the  isochromatic  plates  were 
quite  as  reliable  for  the  red  and  other  colours  at  the 
red  end  of  the  spectrum  as  for  the  darker  tints 
Dr.  Mills  had  referred  to  ? 

Professor  Mills,  in  reply,  said  that  iu  photograph- 
ing these   particular    tints   they    naturally    placed 
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themselves  at  the  greatest  advantage  possible.  The 
experiments  were  carried  out  upon  something  ready 
to  hand,  and  also  sometliiug  that  would  be  likely  to 
affect  the  plate  very  favourably,  even  if  the  plate 
were  faulty,  although  they  had  no  reason  to  suspect 
that  there  existed  any  fault  in  the  plate.  No  doubt 
for  reds  and  for  the  blue  shades  of  alizarine,  and 
also  for  alizai-ine  with  chrome  mordant,  plates  coidd 
be  constructed  —  taking  siiitable  methods  —  wliich 
would  give  perfectly  accui-ate  results.  In  using  the 
Eastman  paper  they  took  the  whole  of  the  paper 
employed  from  a  single  envelope.  Kegardiiig  the 
photographing  red,  magenta  dye  on  wool  had  been 
tried,  but  it  so  happened  that  the  theoretical  results 
would  have  been  so  complicated,  owing  to  a  par- 
ticular phenomenon  observed  with  this  dye,  that  they 
thought  it  prudent  to  leave  that  over  till  another 
occasion. 


Siounial  ant!  ^atrnt*  Xitfraturr. 


I.-GENERAL  PLANT,  APPARATUS,  AND 
MACHINERY. 

A  NevD  Magnetic  Rotator.     Chem.  Zeit.  Rep.  12,  9<i- 

II.  L.\MFRECitT  ill  Stuttgjirt  has  constructed  a  magnetic 
rotator  for  removing  particles  of  iron  or  steel  from  cereals, 
cheaiieals,  colours,  cement,  bones,  fine  Thomas  slag,  S:o. 
The  api)ar;itus  is  wholly  of  iron,  contains  64  magnets,  and 
is  provi(le<l  with  fixed  and  loose  pnlleys.  The  material 
operated  npoti  passes  regularly  through  the  machine,  and 
the  particles  of  iron  and  steel  which  adhere  to  the  magnets 
are  mechanically  removed. — A.  R. 


On  the  Application  of  the  Siemens'  Regenerative  Burner 
for  the  Evaporation  of  Liquids  in  Laboratories. 
\\.  Hempcl.     Ber.  21,  900. 

KvAPORATiox  by  means  of  the  water-bath  is  a  very  tedious 
operation.  If  heat  be  apphed  from  the  top,  evaporation 
can  be  enormously  accelerated,  and  the  operation  can  also 
Im!  performed  without  loss  bv  spirting.  The  accompanying 
drawing  shows  the  application  of  this  principle  by  the  use 
of  an  inverted  Siemens'  burner.  A  is  the  regenerative 
burner  with  chimney  B.  C  is  a  glass  cylinder  luted  with 
fine  sand  on  the  plate  a.  D  is  a  stand,  and  allows  of 
moving  the  plate  a  up  or  down  at  will.  The  dish  stands  on 
the  moveable  plate  i,  whereby  the  position  of  the  liquor  to 
be  evaporated  can  be  regulated  without  opening  the 
apparatus.  At  first  the  flame  must  be  very  small  j  the 
dish  is  then  placed  inside  the  cylinder  and  the  flame  is 
increased.  Evaporation  commences  at  once,  and,  in  spite 
of  a  very  rapid  concentration,  no  loss  is  incurred.  Liquids 
which  bump  violently  over  a  free  flame  can  be  concentrated 
without  loss.     .Since  the  flame  does  not  come  into  actual 


•  Any  of  these  specifications  may  be  obtained  by  post,  hy 
remitting  the  cost  price,  plus  iwstage,  to  Mr.  H.  Reader  Lack, 
Comptroller  of  the  Patent  Office.  Southampton  Buildings,  Chancer)- 
Lane,  London,  W.C.  The  amount  of  postage  may  be  calculated  as 
follows  :— 

If  the  price  does  not  exceed  8</ \d. 

Above  8d.,  and  not  exceeding  Is.  Cd Id. 

„      l».Gd.,      ,.  2s.id \\d. 

„      ts.id..     „  3».  W 2d. 
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contact  with  the  dish,  the  latter  can  be  made  of  anv 
material,  even  papier-mache  or  wood.  If  the  flame  be 
kept  near  the  surface  of  the  liquor,  no  sulphuric  acid 
(from  the  products  of  the  combustion  of  the  gas)  is  taken 
up  by  the  latter.  The  metal  parts  of  the  burner  are  not 
attacked  by  acid  gases  if  care  be  taken  to  keep  them  hot. 

COMPAU.VTIVK    ReSIJLTS    OP    DIFFERENT    ifODES    OF 
EVAPOBATIOS. 

Per  Hour. 

Evaporation  on  the  water-bath 50  oc. 

Evaporation  over  the  free  flame,  which  was  regulated 

to  avoid  loss  by  spirting .". 70  oc. 

Evaporition  with  the  regenerative  burner 320  cc. 

A  Bunseu  burner  consumes  about  100  to  120  liters  of  gas 
per  hour,  whereas  the  regenerative  burner  consumes  from 
300  to  400  liters  of  gas  in  the  same  time. — S.  H. 


A  Laboratorij-'Turhine.     H.  Rabe.      Ber.  21    1200 — 1201. 

For  laboratory  purposes  a  mechanical  agitator  is  often 
needed.  The  author  has  therefore  devised  a  water-turbine 
(shown  in  sectional  plan  and  elevation,  one-half  natural  size) 
for  use  in  lalx)ratories  possessing  a  good  water  supply.  A  is 
a  cast-iron  casing  containing  the  brass  paddle-wheel  E,  with 
paddles  F  on  spindle  D,  mounted  in  bearings  B  and  ('. 
The  water  enters  at  G  and  leaves  at  H ;  with  an  opening  at 
the  jet  G  of  1  mm.  diameter,  the  water  consumption  is 
I  cb.  m.  per  12  hours.     The  spindle  D  also  carries  the 
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pulley  0'  which  transmits  the  motion  hy  :i  driving  cord  to 
the  agitator.  The  turhine  can  hv  clanipeil  in  any  position 
at  I,  without  loss  of  power. — U.  II. 


II.-FUEL,  GAS.  AND  LIGHT. 

On  Ihe  C'dlciiliilinn  of  Piiromelric  Effects,  and  on  the 
Influence  of  I'ressure  iin  the  Tewpeiature  of  Combustion. 
W.  liing.  C'hem.  Zelt.  12,  475— 47G. 
TiiF.  author  calls  in  iiucsiion  the  calculations  made  by  Otto 
in  a  paper  {Chem.  Zeit.  12,  1-22)  dealinfr  with  his  patented 
erncihle  furnace  with  forced  draught.  Otto,  assuming  that 
the  comhustion  in  his  furnace  takes  place  at  constant 
volume,  calculates  the  theoretical  temperature  hy  dividing 
the  calorific  power  of  carbon  (8080)  hy  the  product  of 
the  weight  of  the  flue  gases  into  their  specitic  heat  at 
constant   volume,  thus  obtaining  the   number  3037'.     But 


he  considers  that  8080  does  not  represent  the  true  calorific 
power  of  carbon  at  constant  volume,  seeing  that  in  the 
calorimeter  it  is  tlctcrmined  at  constant  pressure,  in  which 
ease  a  portion  of  the  heat  is  converted  into  mechanical 
energy  in  expanding  the  gaseous  products,  and  that  the 
true  calorific  power  at  constant  volume  should,  therefore,  be 
10,CG:t.  This  argument,  however,  the  author  shows  to  he 
falhiciiius,  because  althongli,  in  the  first  place,  a  portion  of 
the  heat  of  combustion  is  so  expended,  yel  since  before 
leaving  the  calorimeter  the  gases  have  returned  practically 
to  the  normal  temperature  (and  therefore  to  their  original 
vohnne),  this  amount  of  heat  is  again  rendered  sensible, 
and  is  accounted  for  in  the  8080  ohtaineil.  In  the  second 
place  the  author  ]ioints  out  that  the  combustion  must  occur 
at  ronstaut  pressure  ;  that  combustion  at  constant  V(dnme 
means  the  introduction  of  the  fuel  and  the  necessary  air 
into  a  hermetically-sealed  chamber  wherein  they  are  retained 
until  complete  combination  is  effected,  and  that,  therefore, 
continuous  combustion  at  constant  volume  is  im])Ossible. 
Moreover,  (Jtto  himself  states  that  the  pressure  of  the 
gases,  both  on  entering  and  on  leaving  the  combustion 
cbamber,  is  equal  to  that  of  five  atmospheres  :  thus  the 
process  is  conducted  at  constant  pressure,  and,  substituting 
the  specific  heat  under  these  conditions  for  that  quoted 
above,  the  pyrometric  value  of  the  carbon  will  not  be 
3037  but  '2172'  C.  Nevertheless,  since  combustion  is 
never  perfectly  complete  at  high  temperatures  owing  to 
the  tendency  of  the  products  of  combustion  to  dissociate, 
and  since  it  has  been  shown  by  Deville  and  others  that 
increase  of  pressure  tends  to  cheek  dissociation  and 
therefore  to  render  the  combustion  more  perfect,  it  is  clear 
that  furnaces  supplied  with  air  under  pressure  have  an 
ailvantage  over  those  depending  upon  natural  draught. 
And,  further,  this  is  so  because  eomb\istion  under  forced 
draught  is  more  rapid,  aud  a  greater  amount  of  heat  is 
evolved  per  unit  of  space  in  each  unit  of  time,  so  that  less 
heat  is  lost  by  conduction  and  radiation  through  the  furnace 
walls.  Thus  a  furuace  such  as  Otto's  is  capable  of  giviug 
a  higher  temperature  than  those  ordinarily  used,  not 
because  the  theoretical  maximum  of  temperature  is  in  any 
sense  higher,  but  because  it  lias  a  greater  degree  of 
efficiency,  so  that  the  actual  temperature  approaches  more 
nearly  to  that  theoretically  attainable. — W.  G.  M. 


Recent  Improvements  in  the  Gas  Industry.  Dingl.  Polyt.  J. 
268,  136—142. 
iVeio  Material  for  Purifyiny  Gas. — M.  Hempel  (D.  R.  1'., 
39,497,  July  1.  188G)  impregnates  hydrated  oxide  of 
iron  with  an  alkaline  solution,  and  places  the  mixture  in  a 
s(dution  of  a  salt  of  magnesia.  The  mass  is  thus  made  to 
contain  an  intimate  admixture  of  carbonate  or  hydrate  of 
magnesia,  the  voluminous  nature  of  which  imparts  increased 
porositv  to  the  oxide  of  iron  lor  use  in  the  ordinarv  wav. 

— g".  ii.h. 


The  Pelrnleum  Wells  of  Germany.  G.  Kraenier  and 
W.  Uottcher.  Ver.  z.  BefOrd.  des  Gewerbefl.  1887, 
549 — 572.     I'rize  Essay. 

TiiK  following  are  the  results  of  analyses  of  the  crude  oils 
of  the  three  districts,  compared  with  the  well-known  standard 
oils  :— 


Locality. 


Sp.  Gr. 


Spirit 
-  150°. 


Sp.  Gr. 


Petroleum 
-  250°. 


Sp.  Gr. 


Paratlin  and 
Luliricatin!;     Sp.  Gr. 
Uil. 


Residue. 


fl.  Tegemsee 

■  2.  Pocbelbram  . . 

0-812 

20-01 

«-7-2i 

20-12 

0-782 

0-8iS 

1-30 

0-720 

10-:t7 

n-778 

.3.  Oelheim 

0-885 

0-74 

0-700 

ir03 

0-80S 

4.  Pennsylvania. 

0-814 

14-»1 

0-725 

23-35 

0-8U 

0.  Galicia 

0-8K 

11-21 

0-72.i 

1G-9S 

0-78C 

C.  Itnku 

0-880 

0-CS 

0-702 

21-7S 

0-811 

U-02 
17-07 
9-73 
13-73 
12-30 
15-55 


0-826 
OSU 
0-852 
0-820 
0-831 
0-853 


33-91 
47 -8S 
73-91 
40-99 
47-58 
67-97 


0-83fl 
0-893 
0-900 
0-890 
0-882 
0-903 


S-07 
10-28 
S-92 
B-S7 
8- 95 
4-10 
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From  1  and  ■(  (fmction  ovt-r,  350°)  4  pur  cent,  of  well 
fry»lalli«i-(l  |>arnniii  wns  olilaiin'<l,  •-'  nu<l  S  yi>'l<lfil  I'Jpor 
ceiii. 

The  oils  coiitniii  siiiall  <|iiaiiiiiieH  of  oiygvii  couipuumlK, 
aciils  of  the  foriimla  ( '.lIo.Oj,  trai'<-.<  of  phenols,  and 
siilphiir  ill  Ihf  followiiii;  proportions  : — (9"),  0- 136  per  eeiit. 
(.1),  0U81  per  cent.      (6),  ll'064  per  cent. 

The  hvilrocarbuii  eoiistitiieiils  are  ilivideil  iiilo  "  bea\  v  " 
and  "  light  "  oiNaccoidiiif;  to  their  resistance  (or  otherwise) 
to  the  action  of  HX(»,  1-49  s|).  gr.,  or  H,,SU,  (CG  U). 
According  to  the  aiitliors.ihe  latter  iiitlueiice  the  illiiminatinjr, 
the  former  the  caloiitie  value  of  the  oils.  A  method  of 
determininij  their  constituents  is  fully  described  in  the 
original,  and  recommended  as  essential  tn  an  estimation  of 
comiuercial  value. — C.  F.  0. 


I'.VTF.XTS. 
IiupifU'eineiils  ill  Srl/'-Sealin!/  lielorl  /,></.<,  i  'losi  Burs  ami 

Fnsl.-niii(/.i.    ,1.  IJusroe.  Ilyil.'.     Enp.  Pat.  'tWi,  April  2.1, 

1887.  s'll. 
TiiK  cross  bar  has  one  end  hinijed  to  one  side  of  the  mouth- 
piece, while  thi-  other  end  fits  into  a  catch  on  the  other 
side.  Ili»pro\ided  «itli  a  central  hole  and,  on  each  side 
of  this,  an  anjiular  slot.  Through  the  central  hole  works  a 
-civw  with  a  f  or  lever  handle.  The  retort  lid  has  threi- 
lio-ses  cast  upon  its  outer  surface.  The  central  one  has  a 
countersunk  hole,  and  corresponds  in  position  to  the  central 
hole  ill  the  cross  bar,  as  do  also  the  other  two  boss»'S  to  the 
:in).'ular  slots.  From  these  two  latter  bosses  project  pins 
with  screwed  ends,  which  work  into  the  angular  slots  and 
allow  the  lid  to  be  fastened  to  the  cross  bar.  It  will  now 
be  seen  that  «lien  the  iiiihln^jetl  end  of  the  latter  is  fastened 
in  the  catch,  thc>  lid  may  he  dosed  to  any  degree  of  tightness 
by  means  of  the  screw  working  through  the  cross  bar  into 
the  conntersunk  hole  on  thi-  hd. — A.  H.  P. 


Ah  Jmproveil  MelhuJ  of  and  Apparatun  fur  the  '/'nuiliiienl 
ufPe-jt.  E.  Zohr.ib,  London.  Eng.  Pat.  6704,  May  7, 
1867.  M. 
OitDiwKV  hog  peal  is  crushed  or  ground  and  then  kneaded 
and  moulded  into  blocks.  These  blocks  are  dried  and  may 
then  be  employed  as  fuel  in  many  cases  wliere  the  use  of 
iin|irepared  peat  is  inadmissible,  or  may  be  advantageously 
converted  into  charcoal.  The  apparatus  consists  mainly  of 
a  crushing  mill,  a  kneailing  mill  and  a  drying  machine  ;  the 
material  passing  from  one  to  the  other,  and  through  the 
la^t,  oil  travelling  banils.  The  crushing  mill  is  a  vertical 
lyliudrical  vessel  having  projecting  steel  blades  fastened  to 
its  periphery  (inside).  It  is  open  at  the  top,  but  provided 
at  the  bottom  with  a  perforated  plate.  In  this  vessel  worKs 
H  vertical  shaft  provided  with  steel  blades,  and  terminated 
at  the  bottom  by  an  Archimedean  screw.  When  the  shaft 
revolves,  its  blades  work  between  the  fixed  blades  pro- 
jecting from  the  casing  and  effect  the  grinding  or  crushing 
of  the  peat,  which  i.<  then  forced  out  by  the  screw  through 
the  apertures  in  the  bottom  jilate.  The  kne.iding  mill 
lesembles  the  last  described  in  its  main  features,  but  the 
material  is  forced  out  through  a  lateral  opening  at  the 
bottom,  so  constructed  as  to  give  it  the  definite  shape 
required.  A  suitable  device  is  provided  uear  this  aperture 
for  cutting  the  mass  into  blocks.  The  drying  machine 
consists  simply  of  a  long  chamber  through  which  a  current 
of  dry  air  passes,  preferably  in  direction  opposite  to  that 
of  the  blocks  on  the  travelling  band. — A.  H   D. 


Improvemthls  In  and  connected  icilli  the  Burning  of  Oils 
or  other  f/i/drorarhou  Fluids  as  Fuel  in  Furnaces. 
J.  Lyle,  Paisley.     Eng.  Pat.  6774,  May  9,  1887.     8d. 

The  liquid  fuel  is  driven  through  an  injector  by  coioprcssed 
air  or  steam  into  a  combustion  chamber  widening  out  into 
the  boiler  fire-box.  The  fire  bars  are  removed  from  this 
latter,  and  the  ashpit  closed  by  a  plate  to  which  are  attached 
the  injector  fittings.  The  original  specification  should  be 
consulted  as  the  improvements  mainly  have  reference  to 
detaiU-A.  K.  D. 


TII.-DESTRUCTIVE  DISTILLATION, 
PRODUCTS,  Etc, 


TAR 


On  TetiaiuelUylhenzene.     A.  Tiihl.     Her.  21,  904—908. 
The  author  describes  some  derivatives  of  the  tetramethyl- 
benzene — 

CeHjCCHji.Cl  :  2  :  .S  :  4] 

discovered  hy  .lacobseii. 

It  forms  a  fairly  stable  compound  with  picric  acid,  which 
crvstallises  from  hot  alcohol  in  yellow  needles,  and  melts  at 
92  — 9J  C. 

MonoHitrntelramtlliijIhen  zene  — 

( '.HtCH^Xf  H,)(rH,)(CH,)(XO«) ; 
[CH.,  :  CHj  :  CH, :  CH, :  NO;  =  1  :  2  :  3  :  4  :  .i] 

is  prepared  by  the  action  of  excess  of  nitric  acid  on  the 
hydrocarbon.  It  can  be  distilled  with  steam,  is  c-asily 
soluble  in  ether,  alcohol,  petroleum  ether,  and  glacial  acetic 
acid,  and  crystallises  in  flat  iieedh'S  melting  at  61^  C. 

Amitlotetritntethylhenzt'ne  [^  prehnidine]  is  obtained  from 
the  nitro  compound  by  reduction  with  iron  filings  and  acetic 
acid.  It  is  soluble  in  alcohol,  ether,  and  petroleum  spirit, 
crystallises  in  large  colourless  plates,  and  melts  at  70'  f., 
and  can  be  readily  distilled  with  steam.  Its  hydrochloride 
is  easily  soluble  in  water,  difficultly  in  concentrated  hydro- 
chloric acid.  The  sulphate  is  difficultly,  the  nitrate  easily 
soluble  in  cold  water.  Its  acetyl  cimpound,  formed  in  the 
Usual  way,  is  soluble  in  alcohol,  and  melts  at  172'r. 

Nilroacetprelmldine  melts  at  225"  C. 

Ailroprelinidine,  obtained  by  reducing  dinitrotetra- 
methylbcnzene  with  alcoholic  ammonium  sulphide,  crystal- 
lises from  alcohol  in  red  needles,  melting  at  131°. 

Tetramethylphenylenediamine  melts  at  140^C.  Ferric 
chloriilc  colours  the  dilute  aqueous  solutions  of  the  hydro- 
chloride diirk  red. 

Tel ramethyl phenol,  obtained  in  the  usual  way  from  the 
sulphonic  acid  of  the  hydrocarbon,  melts  at  86' — 87°  C.  and 
boils  at  266-  C. 

On  oxid.ition  with  potassium  permanganate,  the  hydro- 
carbon yields,  as  a  final  product,  prehnic  acid,  r^H.,  (CO3H).. 

'—A.  L, 


Pi/ridine   Bases  from    Coal   Tar.     ,1.  ilohler.       Ber.    21, 
1006—1015. 

The  author  has  succeeded  in  isolating  iS-picoline  and 
symmetrical  coUidine  (trimethyl  pyridine')  from  coal  tar. 
■  ryridine  ferroci/anide  (CjH^X).,  H<Fe(CX)j.  2  ITjO, 
ciystallises  in  yellow,  monoclinic  prisms  in  combination 
with  domes.  It  is  more  sparingly  soluble  than  the  ferro- 
cyanides  of  the  homologous  bases,  and  can  be  easily  freed 
from  the  more  soluble  salt  of  o-picoline  by  washing  with 
cold  water.  For  this  reason  the  fcrrocyanide  offers  an 
excellent  means  for  preparing  pure  pyridine  from  raw  coal 
tar  pyridine. 

200  cc.  of  raw  pyridine  are  precipitated  by  400  cc.  of 
concentrated  hydrochloric  acid  and  l,0(i0  cc.  of  30  per  cent, 
potassium  fenocyanide  solution.  The  yellow  granular 
precipitate  is  filtered  and  washed  with  water,  the  yield 
being  260  grms.,  equal  to  106  grnis.  of  pyridine.  By  decom- 
posing the  ferrocyanide  with  concentrated  soda,  pyridine, 
containing  only  a  small  quantity  of  water,  is  obtained.  The 
feriocyanides  of  the  picoiines  are  very  siduble,  that  of 
oa-  and  a^-lutidine  somewhat  less  soluble.  The  aqueous 
solutions  of  these  salts  can  be  kept  for  some  time  in  the 
cold,  but  .they  gradually  become  blue ;  on  heating  to  70° 
they  undergo  rapid  decomposition. — F.  S.  K. 
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.VoKif  Dertrali'vrs  of  Acrtitiphllirue.  F.  Quimlit'. 
H.I.  21,  M54  — lll„3. 
TiiK  aiitlior  altfiiiptwl  to  pri'imri'  ilu-  monnniirn-aeenaph- 
iheiie,  mcltiiif.'  at  ll.'r,  (lesirilu-il  liv  .laiiiliii-r  iCouipt.  Hend. 
104,  l**')!*).  I'lil  oii'v  oblaiiu-il  a  luoiioiiitni  aivnaphthem' 
melting  »I  101  — 102  . 

Acenaplillioiu'  wa-  nitrati'il  in  glacial  aoetii'  aoiil  solution, 
anil  the  prtMliut  cxlraclftl  witii  pilioliMiin  I'tlii-r.  The 
I'xiraci  I'ciiisisti'd  of  iminonilio-aciiiaplitlifiu'  mcltiiij;  at 
lor — 102  .  Tlio  residue  iipcatiMllvrtH-i^-lallisi-d  from  glacial 
acetic  acid,  g-.ive  dinitio-aieiiaphtliene  crvstallisiiig  in 
vellow  iiee<lle>  wliidi  carlHiiiise  and  melt  at  20G\  From 
SO  grms.  of  acenaphthene.  ."io  gruis.  of  pure  niononitro- 
aceuaphlhem-  ami  2ii  grms.  of  pure  diiiiiro-aceiiaplitheiie 
\ver<'  olitaiuiHl. 

MiiMiimiilo-ar.uiiphlhinr,  olilaint'il  by  ri'duciug  the  former, 
crvstiillisis  iu  wliile  neeilles  melting  at  lilS  ,  and  gives  ilie 
isoiiitrile  reaction.  Its  salts  an*  ditiicnltly  soluble  in  water 
and  eoiieenirated  acids.  The  iiicrate.  hydrochloride,  platinum 
and  tin  chmlile  salts  were  prepared;  the  monoben/.oy!- 
compounrl.  thio-urea  and  mustard  oil  are  also  described. 
The  mono-acetyl  eompound  melts  at  176",  the  di-acetyl 
eon>poniid  at  122  . 

l)iumiili>-aceniiphlheup  forms  white  needles  and  is  very 
unstable.     Its  salts  are  likewise  unstable. 

On  oxidation,  niononitro-acenaphthene  yields  nitro- 
naphtho<|uinone  and  nitro-naphthalic  acid. 

yilrtmaplulialic  acid  crystallises  in  yellow  needles, 
■scarcely  sidnble  in  ether,  alcohol  and  petroleum  ether,  but 
soluble,  on  eontinued  boiling,  in  glacial  acetic  aeid.  On 
heating  to  140 — 1.'>0"  it  decomposes,  and  the  anhydride 
melts  at  220\     The  sails  are  readily  siduble  in  water. 

\itro-y-tiapfithotfUiniine  forms  yellowish-reil  needles 
melting  at  208'.  It  has  the  composition  C'|„H^N(Jj,  and  is 
cousequently  the  nitro-deris-alive  of  a  naplithoquinone 
{XO.j.C,uH,:0.j)  formed  by  the  oxidation  of  the  CIl.  groups 
of acenaphtheDi — 

and  as  a  naphthoquinone  has  the  oxygen  atoms  in  the  1:4 
position,  and  /3-naphtho<iuinone  in  the  I  ;2  position,  this 
7-naphtho<inin(Uie  must  have  them  in  the  1:1'  positiiui. 

The  anilide  was  obtained  by  treating  the  nitro-naphtho- 
quinone  with  aniline.  It  forms  dark-violet  needles  which 
melt  and  decompose  at  128  . 

The  iliphenylainine  compound,  (('|...H,N)C|i,Hj(NO;^Os, 
decomposes  at  80  . — O.  Jl. 


IV.-COLOURING  MATTERS  AND  DYES. 

Moriitdon.     T.    F.   Thorpe   and    \V.  J.  Smith.     .T.  Chem. 
Soc.  1888.      171— I"."). 

DiUKCT  evidence  that  ruberythric  aeid  and  morindiu  are  not 
iileutical,  as  formerly  supposed,  was  first  adduced  by  Stein 
(.T.  Prakt.  Chem.  97,  234),  who  demonstrated  the  dissimilar 
colours  of  their  barium  C(unpounds  :ind  their  different 
behaviour  towards  caustic  potash.  The  products  obtained 
also  on  hydrolysiug  the  two  bodies  give  different  colour 
reactions.  According  to  Graebc  and  Liebermaun  the 
decomposition  of  mberytbrie  aeid  on  hydrolysis  is  repre- 
sented by  the  equation — 

(  ;,H-,0,.  +  2  ILO  =  C„H,0,  +  2  CeH.jOe. 
T..iebermaiin  and  IJergami,  who  have  traced  the  existence 
of  C8ue  sugar  in  madder,  have  proposed  the  formula — 

f,.HeO„(0H);0.r„H„0:,(()U);;. 
Bv  hydrolysing  morindin,  morindcm  is  fonned.  When 
morindin  is  heate<l  to  a  high  teinp«n)ture  it  chars  and  yields 
s  red  crystalline  sublimate,  which  is  also  morindou,  and 
tbii  body' is,  according  to  Slenhouse,  identical  with  alizarin. 
A  qiiautily  of  morindin  and  morindou  was  obtained  from 
■the   roots  of  Af.  lilrifiilia,  and  the  foiiuer  was   converted 


into  the  latter  by  hyilrolysis.  On  distillation  over  hot  zinc- 
dust,  mithylanthracene  was  obtained,  and  this  on  oxidation 
with  chromic  aeid  in  glacial  acetic  aci<l  solution  furnished 
anthraquinone  earboxylic  aciil.  On  oxidation  of  morindou 
'  by  alkaline  permanganate  solution,  oxalic  acid  was  obtained, 
instead  of  phthalic  acid,  as  is  obtained  when  alizarin  is 
similarly  t>xidised.  Hence  (as  well  as  frruii  the  analytical 
results)  it  is  shown  that  (1)  morindou  is  not  identical  with 
alizarin,  and  (2)  that  it  is  a  trihydroxymitbylanlhra- 
ipiinone.— \V.  S. 

On   the  Supposffi   Jtlrnlitif   of  Itnlin  and   Qiiercitrin.     F. 
Schunck.     .1.  Chem.  Soe.  1888,  2fi2— 2C7. 

KiTix.  a  crystalline  yellow  colouring  matter  contained  iu 
the  leaves  of  garden  rue,  Hnf(t  yrareolcnx,  w:is  disCo\ere.l 
by  Weiss.  It  was  subsequently  examined  by  Hornlrazer, 
by  Uochleder,  and  Hhisiwetz,  who  ftbtained  it  fnuu  caper^, 
the  tlower  buds  nf  t  \ipp(irin  :ipiito>ni  ;  by  Stein,  who  found 
it  in  Chinese  yellow  berries,  the  tlower  buds  ol'  Sopliont 
japonica  ;  anil  by  the  author  hiinself,  who  extr;icted  It 
from  the  leaves  of  buckwheat,  Polijifoniim  fazopjinim.  By 
most  of  these  chemists  it  was  held  to  be  a  distinct  sub- 
stance. Hlasiwetz  eiideavoiiied  to  prove  that  rutin  was 
identical  with  qiierciirin,  and  this  view  appears  to  have 
bi-en  generally  adopted.  Quereilrin  having  within  the  last 
few  years  been  carefully  examined  by  Liebermaun  and 
others,  and  its  true  composition  being  known,  while  riiliii, 
so  far  as  the  author  knows,  has  not  recently  been  made  the 
subject  of  investigation,  it  was  thought  that  it  might  be 
of  interest  again  to  compare  the  two  substances,  and  if 
found  to  K>  distinct,  to  ascertain  wherein  the  ditfereiue 
consists. 

The  quercitrin  employed  by  the  author  was  obtained 
from  quercitron  baik,  and  was  found  to  have  the  properties 
;ind  composition  assigned  to  it  by  I.iebermann  and  Ham- 
burger. The  rutin  was  derived  from  buckwheat  lea\es, 
and  though  it  had  been  in  the  author's  collection  for  many 
years,  had  undergone  no  perceptible  change.  A  eomparati\  e 
examination  of  the  two  substances  led  to  the  eoncliisiun 
that  they  are  iiidei'd  extremely  similar,  but  that  they  differ 
essentially  in  some  of  their  properties,  and  differ  also  in 
composition,  liutin  yields  with  acids  the  same  products  of 
decomposition  as  quercitrin,  \  iz.,  quereetin  and  isodiileite, 
hut  not  in  the  same  relative  proportion ;  it  gives  less 
quereetin  and  more  isodulcite.  The  analyses  of  rutin  agree 
with  the  formula  C,..H,^,(  >.,^,  that  of  quercitrin  being 
t'.TsH.wO.jt,.  The  process  of  decomposition  with  ;ii  ids 
would  be  represented  by  the  equation — 

C^jH^O^  +  4  H;0  =  a,H,eO„  +.1  C^HuO,,. 
(juercetin.     Isodulcite. 

Hence  it  would   appear  that   rutin   is  derived  from  one 
molecule    of  quereetin    ;ind   three  molecules    of   isodiileile. 
I   whilst  quercitrin  is  derived  from   one   mol.  of  quereetin  and 
two  mols.  or  isodulcite. 

Rutin   dyes   the  same    colours   on   mordanted   calico    as 

'   quercitrin,  the  alumina  mordant  acquiring  a  yellow,  and  the 

iron  mordant  a  more  or  less  intense  olive  colour,  but    using 

equal  weights   of  both  substances,  the   shades  produced  by 

quercitrin  are  perceptibly  ihirker. — W.  S. 


On  Benzidineazo  Dyes.     E.  Weingiirtner.     Chem.  Zeit. 
12,  409. 
The  dyes  belonging  to   this  class  dye  cotton  without   the 
aid   of   a    mordant.      They   are   very   brilliant,   but    most 
fugitive  to  light,  and  are  prepared  by  the  action  of  1  mol.  of 
tetrazodipheiiy  1,  its  homologiies,  the  analogous  stilbene  and 
fliioreiie    compounds,  the  azo-eompounds  of  diamidobenzo- 
pbenone  or  certain  naphthylenediamines  on  the  one  hand- 
on  2  mol.  of  various  a-  anil  ^-naphthylaminesulpbonic  acids, 
a-  and  0-naphtholmiino-  and  disulphonii-  acids,  their  alkylised 
i   derivatives,  or  substitution  products  of  benzoic  acid  on  the 
other  hand. 

The  following  table  shows  the  influence  exercised  by 
the  relative  positions  of  the  XH..  an. I  Cll^  groups  ou  the 
shade  of  the  dye  obtained  :  — 
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a.Naphthol-a-sulphoiiicAcid    :        ^  Xaplitlmlili-iiiliilionic 


Ti*ln»7o-*I<'rivat<'H  i>f 

""I"-"'""'"^ 

'"'""1      '^• 

1 

-aj. 

.Uid  U. 

Shade. 

AIDiiity  for 
Cotton. 

Shade. 

Alfliiily  for 
Cotton. 

Shade. 

Uliic-viol.t 

Ux-i}.  with  blue 

tinge. 

Hluered 

111  lie- red 

Allliilly  for 

Cotton. 

(Congo) 

( Benziipur- 
purin.) 
.^niitll 

O'ToliUiue 

Red.  w.  tinge 
of  biue. 

Blue-violet 
CIai«t-red 

(A/i:-l)luc) 
Oreat 
.<«niall 
(frrat 

TH'Tolidiiie 

Faiily  (/nat. 

Vt  rj'  small. 

Small. 

.\}lidine.CHi:NH,:CH,,  =  l:i:3.... 

Oraiifre-ffd 

Fnirly  creai 

Bliic-red 

Xylidino,  CH, :  XH. :  CH  ,=  1 : » : fi  . . . . 

Yellow-red 

Sli;;llt 

Blue-ri'd 

Slizht 

Bluc-rid 

Very  slight. 

Xjlidine.  OHj :  NHj : CH,  =  1 : 2 :  li . . . . 

YcUow-retl 

Ver.v  sli^iit 

Yfllow-red 

Fairly  pi'i-at 

Yellcw-rril 

Fairly  event. 

X.\lidiiie.rH,:NH,:CH3  =  2:3:e.... 

Yellow-red 

Slight 

Oninfic-red 

Fnirly  prpat 

R.d 

Sli^'ht. 

Xylidiiic.  X  H, :  CH, :  OHj  =  1 : 3 :  .1. . . . 

Yellow-red 

Fairl.v  Kreat 

Yellow-red 

Fairly  gn^al 

Red 

.Slight. 

Red.  w.  strone 
tinge  o(  lilue. 

Very  slitlit 

Violet 

.Slight 
Groat 
Great 

Vir.let 

Slight. 

•• 

•' 

Violet-blue 

From  this  table  it  will  be  seen- 

(I.)  That  the  methji  frroup  only  exerts  an  appreciable 
influenee  a-;  rejiards  the  shade  of  the  dve  when  it 
is  in  the  ortho  position  to  the  amido-group  ; 

(2.)  In  the  case  of  the  xvlidine-deriv.itives  the  further 
the  second  nicthyl-frronp  in  each  benzene  nnclens 
is  removed  from  the  aniido-group,  the  bluer  is  the 
shade  of  the  resulting  dye. — A.  R. 


easily  e.vplaiucd   by  the   .supposition   that  the   two  marketl 
liyilroxyl  groups  are  replaced  by  ethyl  groups. 

OH  ok 

♦HO  i^^.  —CO—  ./\ 


HO  II  — ro- 


OH* 
OH 


On  ihf  Kllifrs  of  the  Hi/drort/anlliraqiiinones.       ('.   I^ieber 
niann  and  G.  Jelliiieek.     Ber.  21,  1 1C4 — 71. 

A<  lOitiiiNii  to  the  theory  of  Lieberniann  and  Kostanecki 
only  those  hydioxyanthraquinones  colour  mordanted  goods 
whieli  have  two  free  hydroxyl  groups  in  the  ortho-  [alizarin] 
position.  Aeeonling  to  this  the  ethers  of  the  mono-  and 
dihydroxyanthraquinones  ought  not  to  be  capable  of  colour- 
ing mordanted  goods.  In  case  of  the  trihydioxyanthraqui- 
noiies  there  will  be  no  colouring  power  left,  when  two  or 
three  hydroxyl  groups  are  replaced.  ]f  there  is,  however,  a 
mouo-alkyleiher  formed,  the  colouring  power  will  depend 
on  the  position  of  the  two  hydroxyl  groups.  ]f  they  are  in 
the  ortho-  jiOHtion,  coloured  lakes  can  be  formed  ;  if  not, 
the  body  will  not  possess  any  dyeing  jiower.  The  experi- 
mental results  are  in  agreement  with  this  theory. 

The  nentnil  ethers  of  anthrapurpurin.  fiavopurpurln,  and 
anihragallol  could  not  be  prepared,  but  mono-  and  di- 
alkylethers  of  these  trihydroxyanthraquiuoue'S  were  obtained. 
None  of  the  di-alkylethers  were  capable  of  dyeing  mordants. 
None  of  the  mono-ethers,  with  one  exception,  coloured 
mordants.  From  the  anthraaallol  two  isomeric  mono-ethers 
were  prepared,  one  which  coloured  mordants  aud  one  which 
iliJ  not. 


Two  methods  were  used  for  the  prepanitioii  of  the 
different  ethers. 

No.  I,  by  heating  the  boJy  with  an  excess  of  ildute 
aqiicoux  potash  and  ethyl  iodide  in  a  flask  connected  with  a 
reversed  condenser.  The  experiment  had  generally  to  be 
continued  for  some  days,  and  as  the  mixture  became  neutral 
more  caustic  jiota^h  and  ethyl  iodide  added. 

No.  i>,  by  healing  the  lead  salts  of  the  ar.thraquinones 
with  a  solution  of  ethyl  iodide  in  benzene  for  IC  hours  at 
•220-  C.  All  the  materials  must  be  dry.  The  lead  salts 
were  prepaied  by  precipitating  the  alcoholic  solutions  of  the 
hydroxyantliraquiuones  with  lead  acetate. 

The  separation  of  the  mono-  and  dialkyletheis  from  the 
liydroxyanthraquinones  and  from  each  other  was  easv. 
Lead  acetate  precipitates  the  free  hydroxyanthraiiuinone's. 
Ammonia  dissolves  ouly  the  mouo-ethylethers,  but  not  the 
di-ethylethers. 

The  following  substances  were  prejiaied  :  — 

MMioliiidrnxijanlhraiininonc  ethi/lether,  yellowish- white 
needles. 

Quinharin  mono-cthylether,  CnHf,0j(OH )(()r.,H^),  c«r- 
minered  needles,  ilelting  point  l.iu'— lorC.  Itsnlkaline 
solution  is  red.  dissolves  iu  concentrated  sulphuric  acid  with 
a  pink  colour  and  lluorescence. 

QuhiizuriiidicthyUther,  yellow  needles,  ilelting  point, 
176^ — 1  77^. 


Anlhratiallol-fi-mono-etliylether- 


OH 


OH 
OR 


OR 


/ 


OH 


OH 
OH 


■\/ 


— CO— 
-CO- 


OR 
OH 


represents  the  constitution  of  the  dyeing  compoand,  and 


) 


OH 

/\0R 


/\/ 


OH 


expresses  the  coustitutiou  of  the  uou-dyeing  body. 

The   triethjlether   of    the    rufigallie   acid   did    not    dve, 
though   there   were  three  hydroxyl  groups   left.      This    is 


small   red  needles.      Melting  point,    175'   C.      Does   not 
colour  mordants. 

Antltragalhldiethylelher,  CnH50.,{0H)(0r„Hs)„  brown 
needles,  meltmg  at  134°  C.   Prepared  according  to  inethod  I. 

AnthrnyaUol  mono-ethyletlier,  red  neeedles,  melting  at 
2-15°  ('.  This  ether  produces  colours  on  mordants  similar 
to  those  of  alizarin.     Was  prepared  aceordinsr  to  method  2. 

Anthragallol  di-elhyUt/icr.  yellow  needles,  melting  at 
198°  C.     Was  prepared  according  to  method  2. 

Anthrapurpurin  mono-elhylelher,  C„H50„(0H).,(0CjH5), 
orange-red  needles,  melting  at  265°,  prepared  according  to 
the  first  method. 

B  2 
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Anihriijmriiuriii  iliit/nilillur,  Vfllinv   nei'(lli>s,  iiicltilijj    ill 
li'ii    (  .,  wluii  pu'iiiiiid  iiccriliiii;  to  Iho  fii-l  mcilioil. 

l.iclii  ^i-lliiw  iitcdlc^,  iiu-lliiifr  lit  Mn"  C.  wliiii    |ir.  |iiiriil 
arcfirtlliiir  iti  iDtithiHl  No.  ~. 

Fliiioiiur/iiiriii  miiiin-rlhi/lrthfr  wiis  only  (ilMiiinrd  in  viiv 
'-iniill  i|iiiiiilily. 

Ftiiriipuriiiiiiu    di-elhyli'llier.       Rvildisli-yelloH     nceillos,    | 
iiii'ltiii^  |M>iiii.  iW  ('. 

TriilhuUlh.r  of  ltulh,iilll.-  iwid,  <  hII.AV.iOII  ).,((  K',.!!,').,. 
iinin'.'.-iocl  hi-.dli"-.     M.lliiig  piiiiit,  195"  ('. — A.  I,.  | 


tin  Ilif  Lftiro-rinitpoHiulsof'Anlliniijuiiifiui-  Dffinittvra, 
('.  liiebcniiinin.     Her.  21.     "''2 — 74. 
'Ynv.  luilhor  (lf>orlbes  authraqiiiiioiie  tleriviitives   (tlitniiicil 
1>\    ^liiiiillaui'iiiis    trentnii-ni    willi    jjlacial    initio   aciil,  ziup 
iliisl,  anil  siiiliiiiii  aci'tiite. 


Dliicetyloxnnthranol — 

/ 


Cr,H    /    I 


C(OAc) 


\ 


C(OAc) 


CeH, 


is  foinu'il  by  biiiliiif;  iiiithi-aqiiiuoue  for  a  short  time  with 
10 — 15  pans  of  iinhydrous  aeetie  acid,  two  parts  of  sodium 
acetate,  and  three  parts  of  zinc  dust.  After  several  re- 
crystallisations  from  glacial  acetic  acid  it  is  obtained  iu 
colourless     needles,     decomposinj;     at    the     meltinp    (loint 

(2(;u"  ('.). 

niiieetoxymethyianthranol — 

/(■(OAck 
<V.H  /  I  >CV,H,(CH,'), 

o1itaim>d  from  methylaiithiaquinonc,  melts  at  217°  C. 
Penlacelorinitlirniiol — 

/C(OAc). 
CJIjC   I  >CoH(OAe)3. 

\C(OAc)/ 
derivative  of  antbragallol,  melts  at  20.3°  C. 

Tettncetoxuiithriiiiril — 

C(OAc) 

reH,(OAe)/  I  \r,H,(nAc), 

\C(OAc)/ 

ilerii'Ulire  (if  Aiillirqflariiiic  mid.  Xeedles  mellinir  at 
274    C. 

/t(OAck 
C,;H;,(OAc)/  >C„H,(OAe), 

Derivalli-e  of  hoaulhraflitiiuic  arid.     Needles  inellinfr  at 

a.i.")'— 24(1°  r.— A.  I,. 


Oil  Milhi/llii/drorutilhranid.    C.  Liehermann.  Her.  21.    117.1. 

TiiK  methylhydioxaiithranol,  which  the  anihor  has  pre- 
viously described,  dilVered  fioni  the  other  colourless  jjkyl- 
hydro.\aiithranols  by  its  yellow  coh)ur,  so  that  it  represents 
probably  an  ixmieiie  body. 

By  keeping  ii  nii.\lure  of  hydroxaiithiuuol,  caustic  soda, 
and  methyliodide  for  a  week  in  a  closed  vessel,  and  then 
heating  it  for  a  day  to  70"  C,  the  author  prepared  a  new 
colourless  inelhylhydroxanthi-anol  melting  at  38  C,  which 
is  doubtless  the  true  methylhydroxanthianol, — A,  L. 


On  Ihe  Thinii/  of  the  formation  of  (^oloiiriny  Miillem  by 
tilt  Oxidation  of  Aromatic  Amines.  J.  Barsilowski.  J. 
d.  russ.  phys.  chem.  Ges.  19  (  O,  1.32. 

Tin;  authors'  views  ari-  founded  on  a  study  of  the  oxidation 
of  /j-loluidine.  In  addition  to  the  normal  product,  /i-azo- 
toluene,  an  isonicrie  Imdy,  "  azotolyl,"  is  formed.  This  was 
also  identitied  as  the  main  jiroduit  of  the  oxidation  of 
tolidinc  free  from  lolnidiuc.  Azotolyl  is  reduced  by  am- 
niouium  sulphide  to  hydrazulolyl,  which  is  converted  by 
alcoholic  hydrochloric  acid  into  the  isomeric  base,  a  body 
resembling  lencaiiiline,  and  oxidised  tii  the  coloured 
hydroxy-base  "  p-risotnlnidine"  (('-H,N);0. 


Thcsp  reactions  attend  the  oxidation  nf  p-toluidine,  and 
throw  lighl  on  the  rcsiihing  formation  of  the  colour  bases, 
at  the  smne  time  thill  they  lend  to  disprove  the  hyiiolhcsi.. 
of  IC.  and  ( I.  Fischer  of  the  formation  of  ainidobcnzaldehyde 
as  a  tir^i  sta^e  of  the  reaction  and  its  <-ondensatio:i  with 
the  limine  to  iorni  Ihe  products  in  question. — ( '.  F.  ('. 


Invo^tiyation:!   on    tlti'  Iteitrtions  of  Qninolinr.      II.  Weidel 
and  M.  Bamberger.     .Monatsli.  Chein.  9,  '.III— 1  U. 

\Vkii>ki.  has  shown  iu  a  previous  paper  (Monatsh.  Chem. 
8,  120)  thill  when  a  mixtiiic  of  aniline  hydrochloriilc  and 
i|iiinoliiie  is  treiiled  with  oxygen,  condensation  lakes  place 
with  eliminalion  of  hydrogi'n  and  parainido  •  a  -  phein  I 
qiiinoline  rciilts.  If  a  current  of  oxyi^cn  he  jiasscd  iiiio 
a  mixture  of  orlho-toliiidiiic  hydrochioridi'  and  qiiinoline. 
to  which  some  iiliilinised  asbestos  has  been  added,  the 
whole  being  healed  at  first  to  ISO'  — 190' and  afterwards 
to  21)11 — 205",  a  similar  reaction  takes  place,  the  mam  pro- 
duct being  paramiilo-meUiniethyl-a-pheiiylqiiinoliiic.  This 
substance  is  called  p.iciido  -Jiariiniliiie,  being  isomeric 
with  the  flavaniline  prepared  by  O.  Kischer  (this  Journal 
1853,241);  it  forms  almost  colourless  crystals,  difficultly 
soluble  in  boiling  water,  but  readily  soluble  in  alcohol, 
ether,  &c.  It  melts  at  112^  and  distils  undecoinposed 
under  diminished  pressure.  Analyses  of  the  base,  as  well 
as  of  its  hydrochloride,  and  also  of  its  platinum  double 
salt,  agree  with  the  formula  t'l^HjiN... 

Pseiido-flaui'uol,  C|,ilIi;,N(),  is  formed  by  diazotisiiig  the 
above  base  and  then  heating  the  solution  to  boiling,  at  tin' 
.same  time  a  iiitro-product  and  a  hydroxy-pseudo-flavenol 
result.  On  oxidation  with  chromic  acid,  pseudo-fla\euol 
yields  quinaldinic  acid  (a-pyridinc-carhoxylic  acid^  ;  and 
when  distilled  with  zinc  dust,  a  base  pseudo-flaioliuf 
(Cif,H|:|N)  is  obtained,  together  with  l:2cresoI  and  qnino- 
liue.  On  reduction  with  tin  ami  hydrochloric  acid,  pseiido- 
Haveuol  yields  a  tetrahydride,  and  this  when  fused  with 
alkali  gives  hydroxyisophthalic  acid  (1:2:4)  para-hydro. 
xybenzoic  acid  and  a  little  salicylic  acid. 

The  condensaliou  proilucl  of  1  :2  loluidine  and  (piinoline 
is  exactly  analogous  iu  its  reactions  to  that  obtained 
from  aniline  and  qiiinoline  ;  the  products  of  oxidation  of 
pscudo-flavcuol  and  of  its  tetrahydride  show  that  the 
original  base,  jiseudo-tlavaniline,  is  1 :4  hydroxy,  1  :,3  methyl 
a-phenyl  qiiinoline, 

Meta-lolnidinc  reacts  similarly  to  ortho-toluidine  with 
qiiinoline  ;  the  ]iroducts  of  the  reaction  have  not  yet  been 
fully  examined.  I'ara-luliiidine,  on  the  other  hand,  docs  noi 
condense  in  this  way  :  these  facts  support  the  above 
conslifutioii  of  psendo-flavaniline. — C.  A.  K. 


On  liinteni'triiihi'nozine.     R.   Nietzki  and  A.  W.  isrhuiidi. 

Ber.  21,  1227—1230. 
If  one  molecule  of  orthophenylenediamine  sulphate  acts  on 
a  soliilioii  of  one  molecule  of  sodium  rhodizonate  in  hyilro- 
chloric  acid,  n  monazine  will  be  formed  after  a  short  time. 


•"..".'••i,  +  ''.I'lCNlU-  -  C",.H, 
Pihydro.fijtiiiionfphenazijiP — 

on 


OH 


—  X  — 

I 
-X  — 


'),:N,:r„U,  4    2  H..(J. 


forms  reddish-brown   neeiUes,  Kolnble  in  caustic  potash,     ft 
is  con\crted  In  oxidising  agents  into  diqnin.uiephenazine — 


() 


u  body,  existing  only  as  a  hydrate,  which  even  when  dried 
at  100''  t".  retains  three  molecules  of  water.  It  consists  of 
yellow   needles   slightly  soluble  in  water  and  glacial  acetic 
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avid.     Siilphiiroue  acid  rt-prodiicc^  Ihi-  dihydroxy<niinoiH;- 

phuDHziiu'. 

Br  bt'Htiii^'  two  Illolel'llll■^  of  niihn|iL(.'iiyli'iH'diuiiiiiii' 
~iil|ihiil"'  wiili  one  iiioliciilf  ol  dii]iiiiiuii>.'|>lit.'iiaziat.', 
I>riizciiclii|<licii:i^inu — 


-N  — 

I 
-N  — 


/'I        I 


\ 


N  — 

I 


i>   funiu'l.  iiy>lalli>iiif;   (V hot  aiiiliiif,  in   H(lili>li-l>rowii 

needles.  Thi>  very  unstable  ef>iui)ound  i.~  deeouipo-ed  even 
on- washing  with  alcohol,  li  is  a  weak  hase,  which  doe- 
not  melt  lint  partially  sublimes  ut  a  high  tcuiperatuiv. 

—A.  L. 


I'ATENT. 

Iiiifinnrittcnls  iilatitiy  to  Ihr  Priparadoii  i-f  the  Melhylic 
Kllur  iif  Gallic  Acid  mid  lu  the  Maiiuf'aclnri'  of  Purj>le 
t'liluiirinij  Miitlern  thiiefrom.  A.  Kern,  Basic,  fswitzei- 
land.     Km;:.  Pat.  .")953,  April  a3,  1?R:.     6rf. 

Uuvhr.u-IJSKD  gallic  acid  is  disBolvcd  in  hot  methyl  alcohol, 
ami  ilry  hydrochloric  acid  gas  is  passed  into  the  solution 
until  it  is  only  absorbed  *ery  slowly.  The  methyl  alcohol 
is  then  removed  by  <listillation,  and  the  residue,  which 
lonsist-  of  the  methyl  ether,  dried  over  a  water  bath  ;  it 
may  be  purified  by  crystallisation  from  water. 

The  ether  may  also  be  prepared  from  tauniu  by  dissolving 
thi-  in  methyl  alcohol  aid  treating  the  solution  with  con- 
Lcnlrate<l  sulphuric  acid. 

The  purple  colouring  niaiter  is  made  by  boiling  a  mixture 
ul  tiie  methyl  ether  of  gallic  acid  and  nitrosodimethylanilinc 
hydrochloride  for  some  hours  wHth  methyl  alcohol,  when 
the  colouring  matter  separates  in  needle-shaped  crystals, 
which  are  puritii-d  by  dissolving  In  water,  filtering  and  then 
precipitating  with  common  salt. — E.  E.  B. 


V.-TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 

On  .Silk.     Part  I.     Th.  Weyl.     Ber.  21,  1407— 1410. 

.MlLDEK  discovered  that  -ilk  is  soluble  in  fuming  hydro- 
chloric acid  in  the  cold,  and  Miillcr  (Deutsch.  Industriezeit. 
iS73,  U.)  recommended  the  solution  thus  obtained  as  a 
means  of  eouimunicatiog  a  silky  finish  to  cotton  fibres. 
The  object  of  the  present  research  was  to  examine  the 
liydrochloric  acid  solution  in  order  to  find  if  unaltered  silk 
was  present.  It  was  discovered  that  by  suitable  treatment 
(•f  thi-  solution  a  body  of  constant  composition  could  be 
isolated  with  the  chai-acter  of  a  simple  chemical  compound, 
and  verj-  nearly  allie<l  to  silk,  like  the  latter  belonging  to 
the  Albuminoids  (Protcids).  It  contains  1  per  cent,  less 
nitrogen  than  Fibroin,  and  the  author  proixises  for  it  the 
name  .Sericoin.  Wbiti-  nngnnmied  silk  was  first  purified 
by  Staedeler's  pr<K'ess,  by  digesting  with  cold  .">  percent, 
caustic  siMla  lye,  pressing,  washing  with  ■'>  per  cent,  hydro- 
chloric acid,  and  finally  with  water.  The  silk  was  then 
ilried  at  lOo*  and  then  treated  with  so  much  fuming  iiyilro- 
ihloric  acid  of  1"J  sj>.  gi.,  with  continual  agitation, 
ibat  it  dissoI\ed  in  a  few  minutes.  The  solution  was  filtered 
through  glass  wool,  and  the  filtrate,  after  standing  a  short 
time,  was  poured  into  an  excess  of  90  per  cent,  alcohol  with 
slii-ring,  the  vessel  of  alcohol  being  well  cooled.  Proportimi 
ibint  41")  cc  ali-oliol  for  every  .j  grnis.  of  -\\k.  Aflei 
s'anding  24  hours  the  jelly-like  j»rccipit:ite  was  (hrown  on 
I  he  filter  anil  washed  with  alcidiol  till  fri-e  ftx>ni  chloi  inc. 
It  was  then  removed,  still  nmist,  from  the  filter,  distributed 
in  much  alcohol,  at  length  completely  clehydratcd  in  absolute 


alcohol,  lix'atcd  with  absolute  ether  and  dried  in  vacuo  over 
sulphuric  acid  in  thiu  layers.  Thus,  the  suhstuuec  fell  to  a 
white  powder,  consisting  of  Sjerieoiu. 

.V  freshly  prepared  and  very  conceulraleil  solution  of 
seric(/in  in  fuming  hydrochloric  acid  «as  proveil  in  tht; 
I  decimetre  tube  to  be  optically  inactive  Pepsin  and  hydro- 
chloric acid  at  40'  were  equally  inacti\e  towards  fibroin  or 
sericoin.  By  long  boiling  of  either  fibroin  or  sericoVo  with 
dilute  sulphuric  acid  (I  :  o)  a  substance  is  obtained  which 
shows  the  so-called  Jiiuret  rt-actiuii.  The  reaction  is  thus 
obtained.  The  bodies  in  (|uestioii  are  wanned  for  some 
minutes  with  dilute  copper  sulphate  solnliiui.  The  latter 
is  alhiwed  to  <lrdin  off  and  the  substances  are  introduced 
into  dilute  caustic  soda.  After  a  short  time  the  caustic  soda 
becomes  coloured  red,  and  to  begin  with  only  in  the  neigh- 
bourhood of  the  fibroin  or  sericoin.  Gradually,  especially 
on  shaking,  the  whole  liquid  assumes  the  tint  chai-acteristie 
of  Biuret.  In  a  closed  flask  the  coloration  may  be  preserved 
several  months  unchunge<l.  A  n  e.vccss  of  copper  in  presence 
of  caustic  soda  causes  a  blue  coloration.  Kednction  of 
the  alkaline  copper  solution  dm;s  not  ensue  c\  en  after  boiling. 

The  solution  of  the  silk  in  fuming  hydrochloric  acid  first 
becomes  coloured  violet,  then  ilirty  brown. 

IJn  boiling  with  Millon's  reagent  fibroin  and  seric<Mii 
become  coloured  red.  .Scliwcizcr'K  rcngenl  (ammoniacal 
solution  of  copper  oxide)  dissolves  fibroin  somewhat  more 
easily  than  sericoin.  C.  l.iebennann  has  found  that  sericoin 
has  little  or  no  affinity  for  picric  acid  and  magenta.  It  is 
possible  that  this  difference  is  occasioned  less  by  chemical 
than  by  physical  conditions.  The  colour  evidently  adheres 
more  easily  to  the  fibroin yf/jrcs  than  to  the  sericoin  flahi:.s. 
It  is  also  conceivable  that  the  presence  jf  a  special  euticular 
substance  favours  the  retention  of  the  colouring  matter. 
Such  a  structure  is  only,  of  course,  peculiar  to  fibroin. 
Fibroin  as  hitherto  prepared  offers  no  guarantees  of  chemical 
purity.  It  is  neither  more  nor  less  than  a  residue,  remain- 
ing behind  when  silk  is  extracted  by  means  of  the  solvents, 
water,  dilute  acids  and  alkalis,  alcohol  and  ether.  It 
is  also  not  yet  possible  to  decide  if  sericoin  or  amorphous 
silk,  as  obtained  from  fibroin,  be  a  chemically  purer  body 
than  fibi-oin,  or  if  it  be  merely  a  decomposition  product  of 
that  Iwdv.— W.  S. 


PATENT. 

Improvements  in  Machinery  or  Apparatus  for  Sepuraliini 
Textile  Fibres  from  the  Stalks  or  Stems  if  Plants. 
E.  Edwards,  London.  From  F.  J.  ilaizicr  and  F.  J.  W. 
Rcitz,  Bmsscls,  Belgium.  Eng.  Pat.  S865,  June  20,  1887. 
U.  -id. 

'■  Ix  the  jmprovetl  machine  the  fibrous  stalks  or  stems 
which  are  to  be  treated  are  held  by  means  of  elastic  clips  in 
a  moveable  frame  arranged  on  both  sides  of  the  machine, 
and  arc  fed  in  the  direction  of  their  width  through  the 
machine  in  such  manner  that  the  fninie  which  carries  them 
has  an  up  and  down  motion  for  passing  them  through  the 
different  sets  of  rollers  by  which  they  arc  treated,  and  a 
horizontal  motion  for  passing  them  friuii  one  such  set  of 
rollers  to  the  nest  at  intervals,  whilst  automatic'  apparatus 
receives  and  carries  away  the  refuse."  The  specification  is 
accompanied  by  a  number  of  drawings.— E.  .1.  B. 


VI.-DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

Ftnorclu'ome    and   its   use   in    the    Printinij    and  ])i,rinij  uj 
Woollen  Goodt.     G.  Stein.     Cheni.  Zeit.  Hep.  12,  94. 

Tins  product  which  is  now  broughi  into  the  market  for  the 
above  purpose*  is  a  fine  ciysfalliDe  green  powder,  very 
soluble  in  wmer  and  thickening  and  free  from  either  iron  or 
sulphuric  acid,  lis  formula  is  CrF3  + 4  ll._.t  I.  In  most 
cases  it  may  be  used  in  the  place  of  acetate  or  nitrate 
of  chronic  for  printing.  Alizarin  dies,  coernlcin,  gMllcin. 
&c.,  and  logwood  extracts,  arc   fixed  as  [KTlcclly  as  w  ith 
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ncclate  of  chrome.  One  ii<lvaiil;if;e  in  using  ii  i^  tli;it  it  is 
soliil.  For  wool,  fliiorchroine  is  a  very  pood  nionlant,  since 
the  fibre  combines  with  the  chromic  oxiile.  Thus  alizarin 
dves  and  loirwood  dve  wool  mordanted  with  it  very  well. 

— A.  K. 


Dyeing  and  Calico  Printing  in   1S87.     T.  Juliu>.     Chem.   , 
led  11, 105.  I 

TiiEUE  has  been  a  further  production  of  new  azo-colours, 
dyeing  cottons  dlrectlv,  on  the  lines  of  the  well-known 
methods  described  in'D.H.P.  2^,753  (18S4)  and  38,802 
(1885)  obtained  by  suhstiluting  for  benzidine,  tolidiue, 
dianisidine,  &c.  other  aromatic  bases,  or  on  the  other  hand 
varying  the  phenol  or  amine  constituent. 

The  Farbenfabrik  vorm.  F.  Bayer  and  Co.  have  introduced  : 
the  follow  in;;;  Hosa:uiin  G,  prepared  from  o-tolidine 
(1  mol.).  niitliyl  fl-naphtliylamine-5-sulphouic  acid  (1  mol.), 
and  /3-naphih\  lamlne  5-sulphonic  acid  ( 1  mol.) ;  liosaziirin  B 
from  o-toli.liiie  (1  mol.).  and  metliyl-/8-uaphthylamiue  J- 
sulphonic  acid,  as  described  in  D.K.P.  41,701  (1886);  and 
Heliotrope  finm  dianisidine  (I  mol.),  and  the  methyluaph- 
thvlamine-sulphonic  acid  (2  mols.). 

These  colours  are  only  slightly  affected  by  acids. 

The  Action  GescUschaft  fiir  Anilinfabrikation  have 
patented  Brilliant  Congo  G  and  «  (D.R.P.  41,095,  1887), 
also  comparatively  resistant  to  acids,  obtained  from  /3-naph- 
thylamine  di- and  monosulphonic  acids  — 1  mol.  of  each — 
and  tetrazodiphenyl  (G)  or  tetrazoditolyl  (K).  Owing 
to  the  presence  of  3  SOjH-groups,  the  dyeing  with  these 
colours  requires  attention  to  the  special  details,  which  are 
given.  BcHZnpnrpurin.  G  B.,  introduced  by  the  fame  firm, 
is  obtained  from  tetrazoditolyl  and  Laurent's  o-naphthyl- 
aniine  sulphonic  acid. 

L.  Casella  and  Cu.^s  Diamine  Reil,3B  (Centralb.  f.  d. 
Textilind.  1887,  1147),  is  obtained  from  tetrazoditolyl 
ami  3-naphth>  lamine  sulphonic  acid  F. 

The  Badische  Anihn  u.  Soda  I'abrik  have  introduced  a 
new  Violet-BUuk  (l).IM'.  42,011,  1887)  obtained  by  the 
following  process :  Aeet- ji-phenyleuediamiu-;  is  diazotised, 
and  the  product  combined  with  a-naphthol  sulphonic  acid  : 
the  acetyl  group  is  then  eliminated  and  the  resulting  base 
again  diiiiolised  and  combined  with  a-naphthylaniine.  The 
colour  behaves  like  Cowjn  ;  it  is  changed  by  acids  to  a  blue- 
black  ;  it  acts  as  a  mordant  for  other  colours,  and  will  be 
fowul  useful  in  dyeing  dark  drab  shailes  in  cottons. 

A.  Leoiihardt  and  Co.,  by  ethylating  Brilliant  Yellmv 
(D.IM'.  38,735,  1886),  have  produced  a  colour.  Chnjso- 
phcnin.  superior  to  the  latter,  in  not  being  reddened  by 
alkalis,  anil  which  can  therefore  be  dyed  directly  in  a  bath 
of  soap  (2percent.)  and  potash  (10  per  cent.  K.X'i  i^,).  The 
Hessian  \'uilet  of  the  same  firm  is  one  of  the  so-called  mixed 
azo-colours  from  diamidostilbeiie  <lisulphouic  acid  ( 1  mol.), 
a-naphthylamine  (1  mol.),  and  j8-iiaphthol  (I  mol.).  The 
Ihssian  'I'urplea,  B,  1).  X  and  1*,  are  prepared  from  diamido- 
slilbeue  disulphonic  acid,  naplithylamine  and  naphtliylamiiie 
sulphonic  acid  (Chem.  liid.  10,  .JS— 34).  A  further  series 
of  cotton  colours  from  diamidostilbeue  and  also  diamido- 
fluorene  are  manufaciured  bythe  Actien  Ges.  f.  Auilinfab. 
under  I)  K.l*.  39,780,  1880,  produced  by  diaz.ntising  the 
bases  and  subseipient  combination  \rilli  phenols,  amines,  itc. 
This  firm  have  also  issued  instructions  for  printing  in  Congo, 
('<ingo  4  K,  Cnngo-eorinlh,  A:o-hlue,  and  licnzo-azurin, 
according  to  the  fcdlowing  recipe:  300  grms.  of  Congo, 
1 110  gnus,  of  cau>tic  soda  (36^  B.;,  and  4..500  grms.  of 
water,  mi.\cd  with  300  grms.  of  soap  previousli  dissolved 
and  thickened  with  tragacanth.  After  steaming,  the  goods 
arc  clean-d  with  bran.  For  finishing,  alkaline  mi.xtures  are 
recommended.  For  a  yellow  ami  blue  discharge,  Berry 
liipwr  and  Milhylene  blue  respectively,  are  printed  with 
tin  salt :  recipes  are  given  for  these. 

The  author  then  gives  an  ample  notice  of  Brook,  Simpson, 
and  Spiller's  "  I'rimnlinc  "  and  ilerivalive  colours,  already 
devnbed  by  their  inventor,  .\.  G.  Green,  in  this  Joun.al, 
188X,  179.  In  regard  to  the  coiistilution  of  Brimulinc,  he 
observes  that  on  distillation  with  lime  it  yields  a  body  having 
the  properties  of  thio-p-toluidine.     (G.  Schultz.) 


The  substantive  cotton   colours  can  be  used  for  dyeing 

wool  and  silk  :  the  addition  of  Glauber's  salt  (  10  per  cent.), 
and  long  boiling  (  I  hour)  are  necessary.  These  colours  arc 
fast  to  soap.     (Actien  Ges.  f.  Auilinfab.) 

The  Badische  Auiliu  u.  Soda  Fabrik  have  introduced  a 
new  colour  llhorlamine,  which  has  been  studied  by  E. 
Weingiirtner  (Chem.  Zeit.  1887,  1620),  who  pronounces 
it  the  first  of  a  new  group  of  basic  colour^.  It  dyes 
tannin-mordanted  cotton  bright  shades  of  pink.  The  same 
firm  has  introduced  as  Alizarin  WacA,  the  bisulphite 
compound  of  the  long-known  dihydroxynaphlhoquinonc 
(1).  K.  v.  41,518).  Woollen  goods  are  chrome-mordanted 
and  dyed  in  a  neutral  or  slightly  acid  (acetic)  bath  of  the 
colour. 

(Fiirb.  Muster  Zeit.  1888,  23.)  These  blacks  are  faster 
to  light  than  logwood  blacks. 

J.  K.  Geigy  has  introduced  two  new  colouring  matters  of 
the  "  natural  "  class,  Xanlhanrin  and  Anihracin  (Tex.  Color. 
1887,  2u4).  They  are  fixed  with  chromium,  aluminium, 
and  tin  mordants,  yielding  all  shadi  s,  from  bright  yellow  to 
the  deepest  "  old  gold." 

E.  Alvarez  has  pjblished  an  important  research  on  the 
Formation  of  Indigo  front  the  Plant  (Compt.  Rend.  105, 288). 
He  has  isolated  the  particular  bacillus  by  which  the  fermen- 
tation is  induced.  The  aipu'ous  extract  of  the  plant,  when 
sterilised,  remained  unchanged  for  months  ;  the  addilitm 
of  the  bacillus  bio'ight  about,  in  a  few  hours,  the  formation 
of  indigo.  The  organism  resembles  the  Pneumonia  bacillus, 
and  the  latter  was  found  to  be  also  an  'indigogen." 

The  practice  of  adulterating  indigo  with  coal  tar  colours 
appears  to  have  increased  considerably  in  the  Madras  district 
(Fiirb.  Muster  Zeit.  1887,  195),  and  consumers  are  warned 
against  its  consequences. 

G.  Zetter  has  published  (Ber.  d.  Oesterr.  Chem.  Ges.  1887, 
89)  an  extension  of  Witt's  (Chem.  Ind.  1886,  I ),  and  Wein- 
gartuer's  (Ibid.  1887,  108),  tables  for  the  qualitjitive  inve.s- 
tig-ation  of  organic  colouring  matters.  He  gives  a  large 
number  of  individually  characteristic  reactions. 

P.  MaHinon  (Ind.  Text.  130,  1 80)  has  published  a  scheme 
for  the  identification  of  ilye^  on  silks.  The  reagents 
employed  are  caustic  soda,  hydrochloric,  nitric,  and  nitrous 
acids,  potassium  cyanide  and  sodium  carbonate.  The 
results  are  given,  in  the  original,  in  the  form  of  tables. 

As  a  new  method  of  dyeing  jiieee  goods,  H.  Danger, 
A.  Simian,  ami  de  Marcieu  publish  a  process  (Zeits.  f.  d. 
Chem.  Ind.  1887,  (2)  76),  which  consists  in  ajiplying  the 
dye  solution  in  the  form  of  spray,  and  simultiineously  fixing 
(he  colour  by  steaming. 

For  d\eing  unsi)uu  cotton,  G.  Jageuburg  describes  a 
process  (Komen's  .lour.  1887,  255),  which  permits  the 
gradual  addition  of  the  colour  to  the  d_\e-bath  without 
removing  the  fibre.  The  distribution  of  the  colour  is 
effected  by  introducing  it  into  the  stream  of  liquid,  which  is 
kept  in  circulation  by  means  of  a  pump  drawing  it  from  the 
bottom  of  the  dye-bath  and  returning  to  the  top. — C.  F.  C. 


VIL-ACIDS,  ALKALIS,  AND  SALTS. 

On  the  Preparation  of  Anhnilrons  Maqnesium  (^hloriilc. 
W.  Henipel.  "  Her.  21,  »97. 
Ik  cr\  stallise*!  luagnesiuni  chloride  be  heated  in  a  current 
of  hydrochloric  acid,  its  water  of  crystallisation  can  be 
driven  off  without  die  foriuatiou  of  a  basic  salt.  For  the 
preparation  of  small  qiumtities,  the  crystallised  salt  is 
heated  in  a  Kose  crucible,  through  the  lid  of  which  hydro- 
chloric acid  is  passed.  On  the  large  scale  magnesium 
chloride  can  be  unhydrated  at  small  expense  by  inserting 
all  evaporating  furnace  for  the  magnesium  chloride  between 
the  sotlium  sulphate  furnace  and  the  condenser  for  hjidro- 
chloric  acid. — S.  II. 
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i'tnideHtiation  of  the  Stcata  emitted  in  l/ir  Afaini/tti'titre  of 
Siilphiilc  (if  Amiiiiiniii.  M.  I'dpil.  Jour.  f.  tJasbflfUclituiig, 
31,39-4U. 

In  onltr  Id  ui>d>Ii'Iis«  the  greatt-r  iiail  of  llif  :ii|ii(>i>iis 
vapour  ;;iviMi  off  during  the  iiiaimfacttire  of  >iil|iliali.'  of 
aiiiiiiouia,  a  flat  ^he^•t-ilx)ll  rhaiiibt-r  has  bffii  ii>fil  ii)  the 
Dri'Mlfii  Works  of  the  (limeiiMoiis  4  in  (l.'i  ft.)  high  hv 
2  111.  h>iig  and  O  8  in.  wide,  witli  a  shft't-iroii  ]iarlitioii 
butwcfii  thf  hroadtT  sides,  ft  has  also  tno  upright 
perforated  phite*  |>assinj;  from  top  to  boltom.  l!y  passiiig 
the  steam  and  other  gases  throui'h  this,  between  1,200  and 
I,30U  kilos,  of  water  were  condensed  in  24  hours,  wliicii  was 
bcarlv  the  wlmle  of  that  originally  passing  away  up  the 
ehimney,  \\x.,  I.:i;tO  kilos.,  leaving  but  a  very  small  amount 
to  pass  away  with  the  exit  gases.  The  temperature  of  the 
eondenser  was  Between  5.')'^-8J"  I'.  Hy  means  of  a  second 
condenser,  the  amount  of  atiueous  vajiour  passing  away 
was  kept  regularly  down  to  a  miiiimum,  the  irregu- 
larities in  the  working  of  the  distilling  apparatus  making 
tile  work  for  luie  sueh  condenser  too  great  at  times.  The 
eoiideiised  water  is  neutral  and  smells  strongly  of  phencd, 
aiul  contains  but  a  ti-ace  of  au;uinniuni  sulphoeyanide.  The 
amount  of  hyilrogeii  sulphide  in  the  ehimney  gases  varied 
between  2  litres  and  5  litres  per  eub.  metre. — J.  W.  L. 


sodium  biearboiiale.  which  is  formed  in  the  carboiiating 
toners,  is  inlrudueed  into  a  horiisontal  vessel  of  eylindrieal 
form,  heated  from  below.  The  vessel  is  provided  with 
blades,  which  have  the  coinViiied  cHect  of  stirring  the 
1  material  and  feeding  it  from  one  enil  to  the  other.  The  lenglli 
of  this  vessel  is  sueh  that  the  bicarbonate  will  be  comerted 
into  monocarbonate  by  the  time  it  has  been  fed  ahms  a 
portion  of  its  length,  say  about  one  half.  .\t  thi»  point, 
water  in  a  finely  divided  state,  or  steam,  is  injected  into  the 
cylinder  and,  becoming  incorporated  with  the  mass,  causes 
it  to  become  granular  and  cf  greater  density.  When  the 
charge  has  reached  the  cud  id'  the  vessel,  it  is  delivered 
through  a  shoot  into  the  hopper  of  a  suitable  pulverising 
muchine. — S.  11. 


0»  the  yiitHufavture  of  Animnuiiim  Chloride  tnul  i'arhonate 
ill  Luiiiji.     W.  lleuipcl.     Ikr.  21,  S'J7. 

A  L.iRGK  anioiint  of  ainmonium  chloride  and  carbonate  is 
sold  ill  lumps,  obtained  by  sublimation.  The  author  has 
found  that  the  same  end  can  be  attained  with  less  expense 
hy  siibiiiitliDg  the  said  substances  to  great  compression 
in  a  hydraulic  press  at  a  temperature  between  JO^  and 
lOO   C— S.  H. 

I'ATKNTS. 

/iH/irorciiU'iits  in  the  Miiiiuftieturc  of  (  '(tiislic  or  i  'iirhoiiattd 
S„diiiiiid  Causli-:  Potash.    A.  Delhaye,  Brussels.  Belgium,   i 
Eng.  I'at.  -1371,  March  23, 1887.     6rf.  1 

Tills  process  is  based  cui  the  precipitatiiui  of  siMliuin 
phosphate  by  milk  of  lime.  Fot  this  purpose  calcium 
phosphate  is  decomposed  by  dilute  hydrochloric  acid,  this 
being  a  solution  of  mono-caleiuni  phosphate  and  calcium 
chloride.  This  solution  is  treated  with  sulphuric  acid,  in 
sufficient  i|iiantity  to  precipitate  all  the  lime,  while  the 
filtrate  eontiiins  '■  hydrochloric-phosphoric  acid."  This  acid 
liijuid  is  made  to  ser^c  for  several  operations  in  place  of 
hydrochloric  acid,  until  the  liiiuid  contains  about  17  per 
cent,  of  jihosphoric  acid.  It  is  then  allowed  to  act  on 
sodium  chloride  and  the  temperature  is  gradually  raiseil  to 
20U  (.'.  Hydrochloric  acid  is  given  off,  and  the  mass,  when 
dried,  consists  of  mono-sodium  phosphate.  It  is  dissolved 
in  water  and  mixed  with  uiilk  of  lime  in  sueh  proportion  as 
t't  combine  with  the  whole  of  the  phosphoric  acid  present. 
.\t  the  same  time  a  current  of  steam  is  blown  through  the 
mass,  which  is  also  kept  thoroughly  agitate<l.  After  two  or 
three  hours  the  reaction  is  complete,  the  precipitate  formeil 
l)eing  tri-ealcium  phosphate,  whereas  the  filtrate  therefrom 
is  a  solution  of  sodium  hydrate.  Another  method  of 
obtaining  mono-sodium  ])hosphate  is  to  decompose  calcium 
phosphate  with  sulphuric  acid  and  to  add  sodium  sulphate 
sufficient  to  precipitate  all  the  lime  of  the  mono-calcium 
phosphate,  formed  in  the  first  instance,  thus  : — 

(.l'04>jCa3+  2SU^H;=cPO,);Call^-l-  2  .SO,Ca 
(,l'0<)iCaH4-H  SO4Xa-=S04Cii+  2  [l'04XaH.]. 
The  nia.ss   is    lixiviated    with    hot    water  and  the    solution 
Irciitcd  with  milk  of  lime  in  the  same  manner  as  described. 
If  potassium  chloride    and    sulphate    be  employed,  potas- 
tiuin  hydrate  is  obtained  as  the  final  product. — S.  H, 


liiiproiemenls  in  the  Manufacture  of  (.'arbonate  of  Soda  or   I 

Soda  Ash  and  in  Apparalu:i  employed  therefor,     T.  T. 

Slathieson  and  J.  Hawliczek,  Liverpool.     Kug.  I'at.  5753, 

April  20,  1887.     lid. 

TiiK  object  of  this  invention  is  the  production  of  soda  ash 

of  a  great  density  by  the  ammouia-soda  process.     The  moist 


The  I'tili^alion  of  Hy-prodnets  resitltimj  fiom  the  Mtinn- 
fartitre  or  Proditetioll  of  rertitin  Phobphorim  Compounds. 
r.  G.  W.  Typkc,  New  jlaldeu.  Kng.  I'at.  7.)04,  Mav  23, 
1887.     6'/. 

t'liK  object  of  this  invention  is  to  utilise  the  phosphoicltcd 
hydrogen  given  off  in  the  luanufactiire  of  hypophosphites 
liy  converting  it  into  a  compound,  which  can  ultimately 
again  be  changed  into  a  liyp()pli(»sphite.  The  \ap<uirs 
containing  the  pbosphcuetted  hydrogen  are  first  cooled  so 
as  to  deprive  them  of  the  greater  portion  of  the  ste-aiu 
present,  and  the  remaining  gases  are  then  conducted  through 
a  tube,  which  is  heateil  in  a  furnace.  This  tube  is  filled 
with  calcium  oxide,  whereby  the  phospboretted  hydrogen  is 
decomposed  w  ith  the  forniation  of  calcium  ph(>sphide.  The 
latter  is  converted  by  the  action  of  water  into  bypophosphile 
and  phosphoretted  hydrogen,  which  is  again  treated  in  the 
same  manner  as  described. — S.  H. 


VIII.-GLASS,  POTTERY,  AND 
EAETHENWARE. 


Knapp. 


Colouration  of  I'orceJain  al  high  Temperaliires 
(;hera.  Zeit.  12,  426. 

Tilt;  reason  why  porcelain  is  often  coloure<l  yellow  by 
firing  is  almost  exclusively  due  to  the  fire,  i.e..  when  the 
latter  is  not  burning  brightly,  ludcr  these  circumstances 
the  sulphides  formed  from  the  sulphates  in  the  firing 
materials  bring  about  the  yellow  colour.  Ferric  o.\ide 
colours  porcelain  grey. —  A.  I!. 


ColouruliuH  of  Porcelain  ut  high  Temperatures.     11.  Seger. 
C'hem.  Zeit.  12,  .i63. 

Tills  is  a  reply  to  Knapp's  article  (.«ic  previous  abstract ). 
The  yellow  colour  of  the  porcelain  is  not  due  to  the  use  of  a 
dark  fire.  It  is  often  caused  by  the  prolonged  action  of  air 
at  high  temperatures,  and  for  this  reason  the  Koyal  Porcelain 
Manufacturing  (_'ompany  ( Berlin)  open  the  iloors,  &c.  of 
the  furnace  as  soon  as  the  porcelain  is  in  proper  condition, 
and  a  rapid  cooling  of  the  glazing  is  thus  effected.  Also  a 
very  dark  fire  is  used,  until  the  glazing  begins  to  melt,  i.e., 
about  the  melting  point  of  felspar.  Then  only,  w  hen  owing 
10  the  sintering  of  the  mass,  air  can  no  longer  penetrate  into 
it,  a  bright  fire  is  employed,  in  fact,  the  highest  obtainable 
temiKiature.  Porcelain  is  always  coloured  yellow  if, 
previous  to  the  sintering  of  the  mass,  an  oxidising  fire  has 
acted  on  it  for  some  time,  whereas  it  is  perfectly  white  if  up 
to  this  point  the  reducing  fire  gases  are  allowc<l  to  play  on 
the  mass.  As  regards  Knapp's  assertion  that  ferric  oxide 
colours  porcelain  black,  this  is  apparently  true,  judging  from 
the  exterior  appearance.  But  the  colouration  is  actually 
only  caused  by  reduction  :  with  an  oxidising  fire  the  colour 
is  yellow.  Chinese  porcelain  often  contains  2  ■  5  per  cent, 
of  ferric  o-xide,  but  in  the  reducing  fire  it  turns  bluish  green. 
If  now  O'l  per  cent,  of  ferric  oxide  be  added  the  colour 
becomes  grey.  In  the  former  case,  i.e.,  previous  to  the  addi- 
tion of  the  ferric  oxide,  the  latter  is  present  as  the  silicate, 
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whii'li  acooiiuls  fur  tlie  different  hcliaviour.  In  the  oxidis- 
iiift  tire  tlie  same  piireeluiii  will  iifleii  assume  an  intense 
yelliiwish-lirown  loloiir,  tine  to  tlie  conversion  of  ferrous 
into  ferrie  silieate. 

In  mnehision  the  author  refers  to  the  eolonring  of  glass 
liy  ii-on.  When  holh  flic  frlass  anil  the  ferric  oxi<k>  are  free 
from  snlphati  s,  the  oxide  dissolves  and  forms  a  jellow  to 
reddisli-hronn  ".'lass  in  tlie  oxidising  flame,  and  a  green  to 
hlaek  class  in  the  redneiiii.'  flame.  If.  however,  any  of  the 
materials  employed  contains  sulphates,  the  ferric  oxide 
dissolves  to  a  yellow  glass  in  the  oxidising  flame  ;  in  the 
reducing  flame  to  a  green  iilass  with  evolution  of  sulphuroub 
acid.— A.  K. 

PATENT. 

A  Sovcl  Vilrio-MetalUc  Material  siiilnhle  for  Glazing  and 
for  ollur  Puriiofcf,  in  place  nf  Glass.  L.  C.  A.  Mar- 
"guerie,  I'aris,  France.     Eug.  I'at.  C616,  May  5,  1887.    4(/. 

WiiiE  gaure  or  metallic  cloth  in  a  heated  state  is  immersed 
in  a  thin  paste  or  liquor  formed  of  solnhlc  glass,  gelatin,  or 
isinglass,  and  glycerin  or  glucose,  the  proportions  of  which 
vary  according  to  result  desired.  The  sluets  are  then 
susjiended  in  a  drying-roi'iu,  and  when  nearly  dry  are  dipped 
iu  a  concentrated  solution  of  chronie-ahini  or  liichiomate  of 
potash,  and  thoroughly  dried.  It  is  proposed  to  use  these 
sheets  for  window-panes  and  other  like  purposes,  ('olonred 
fanes  are  obtained  hy  mixing  the  colour  with  tlic  gelatin, 
and  transparent  mosaics  can  he  ]irodiieed  hy  applying 
coloured  pastes  with  :i  luush. — A.  W. 


IX.-BUILDING  MATERIALS,  CLAYS, 
MORTARS,  AND  CEMENTS. 

I'ATKNT. 

A  Seic  Process  Jhr  the  Presrrt'ation  of  Wuoih  -lames 
Stevenson,  London.  From  .Jean  Salvat,  Moiil  de  Marsaii. 
France.     Eng.  Pat.  8024,  June  .'J,  1887.     6(/. 

TuL  Avood  is  injected  with  a  composition  eoiisisling  of  ID 
parts  of  wood  tar  (.Stockholm  tar)  and  '.'U  parts  of  oil  of 
resin.  In  order  to  give  the  composition  more  consistency. 
a  little  eolophiuiy  may  be  added,  and  the  ipiaDtily  of  nil 
of  resin  proporlion.itely  decreased.  If  the  wood  i~  pre- 
viously slightly  heated,  the  injection  is  facilitated.  Wood 
for  pavements  thus  treated  is  not  slippery  and  is  not  affected 
by  frost.  The  iiigr.dients  maybe  employed  alone  or  mixed. 
By  varyiug  the  ipiaiitity  of  liipiid  iiigreiliint-  injected, 
different-coloured  woods  are  obtained. —  F.W.  1.  K. 


X.-METALLURCIY,  MINING,  Etc. 

Corrosion  of  Iron  and   Steel  Win.     Miidecker.      Zeits.  d. 

Ver.  d.  Ing.  32,  186. 
ExPEUiMKMi-  were  undertaken  with  a  view  of  testing  the 
accuracy  of  the  geneiiil  assumption  that  puddled-iron  is 
less  readily  corrodeil  lliuu  ingot-iron,  the  latter  less  readily 
than  steel,  this,  again,  being  I'on-oiled  the  more  the  harder 
it  is.  Stone  vessels  containing  sulpliurio  acid  tl2  H.)  or 
hydrochloric  neid  (8^  ]i.)  were  employed,  ami  the  wires  half 
imnn'isetl  for  |»u'iods  ranging  fioin  1--24  Inuirs.  Imnic- 
ilialely  a'ler  removing  fi-oiii  the  bath  the  wires  were  washeil, 
dried  and  exaniineil.  i'lie  c  hanges  ettecled  were  tested  hy 
fixing  the  w  ires  and  bending  ilnni  at  right  angles  alternately 
backwRiils  and  forwanl-.  Puddled-iron  and  ingot-iron 
weiv  found  to  ha\C  been  eipially  allaeked,  but  less  so  than 
hanl  steel.  A  very  short  inimersion  will  lower  the  elasticity 
or  strength  of  flexure  of  the  latter.  It  appears  that  by 
applying  a  gi-utle  heat  ftir  a  hhorl  time  the  original  ipialily 
nf  the  wire  may  1h-  ri'storeil  iifter  corrosion,  particularly  in 
the  case  of  hard  steel. — A.  K. 


On  the  Combination  of  Carbon  and  Iron  at  High  Pressures. 

W.  Ilenipel.  Bir,  21,  '■>'». 
Ii  a  steel  rod  is  snhjected  to  tensile  strani  in  order  to  test 
its  strength,  it  is  found  that  it  slightly  contracts  shortly 
before  hreaking.  anil  just  at  the  point  where  it  aftcrward- 
gives  way.  Tlie  point  of  fracture  is,  of  course,  the  point 
which  underwent  the  grealest  siniin.  (In  examining  the 
fraclnre,  a  grey  core  is  seen,  snri-ounded  hy  metal  of  much 
lighter  colour,  whereas  the  same  steel  rod,  if  simply  broken 
iu  two,  w  ill  present  a  perfectly  hoiuogeneons  fracture.  Thin 
is  due  to  the  fact  that  a  high  tensile  strain  causes  a  portion 
of  the  carbon  to  ihemieally  combine  with  the  iron.  The 
same  phenonieiimi  takes  place  if  iron  is  drawn  out  to  wire. 
— S.  H. 

PATKNTS. 

A  New  nr  Improicd  Process  for  lln  Exlra^lion  and 
liecoverii  of  .^felals,  and  cspecialhi  for  the  lietocery  of 
Tin  from  I'liined  Iron  Plate.  V.  15.  Schultae,  Trotha, 
Prussia.     ICng.  Pat.  366!),  March  10,  1887.     6d. 

Till;  substance  is  digested  with  cold  ililiite  sulphuric  acid,  to 
remove  all  zinc,  with  some  iron,  cobalt,  tin,  eadiuimu, 
nickel  and  coppir  ;  the  solution  is  tiien  neutralised  by  the 
addition  of  zine  ashes  or  otlii'r  waste  zinc  oxide,  and  iiltered 
through  inetallie  zinc,  which  precipitates  the  four  metals 
last  I  nnmerated  :  it  is  then  allowed  to  drop  gently  upon 
scrap  zinc,  when  by  the  action  of  the  air  the  iron  and  cobalt 
become  separatetl  as  basic  sesquio.xide  salts,  and  zinc 
sulphate  crystallisi's  out,  wliicli  may  be  freed  from  the  iron 
anil  cobalt  by  recrystallisation.  The  scraps  of  metal,  after 
thj  sulphuric  ai'id  ticatnient,  are  now  digested  at  100  (.". 
w  illi  sulphuric  iiciil  of  sp.gr.  I '.5  to  1  ■  S4  by  nliieh  any  lac 
varnish  is  entirely  flaked  otl';  they  are  then  attacked  by  an 
acid  sidiition  of  a  ferric  salt,  or  by  acid  containing  sus- 
pended ferric  oxide.  Tin,  copper,  bismuth,  nickel,  and 
cobalt  thus  tend  to  dissolM',  whilst  the  ferric  salt  is 
reduced  to  the  ferrous  slate,  liy  filtering  over  metallic  iron, 
hismiilh  and  copper  arc  precipitated  from  (he  solution, 
which  i.-  now  tri-ated  with  metallic  tin  and  ferric  hyilroxid*-, 
in  order  to  obtain  a  solution  id'  iieiitial  protoxides.  This 
neutral  vnliilion.on  liltratioii  in  er  iron.  \  ielils  Hist  tin-  inetallie 
till,  and  fliuilli  the  nickel;  the  cobalt  is  not  tlins  preeipi- 
lalcd.  and  its  recovery  at  this  stage  is  accomplished  with 
diflicully.  The  ferrous  sulphate  may  be  obtained  fnnu  the 
final  solution  in  crysialllne  form  by  allowing  it  to  trickle 
slowly  over  shed -iron.  Substances  containing  stannic 
o\iile,  after  treatment  with  sniphurie  acid  alone,  are  mixed 
with  thin  iron  or  tin  plate  and  dilute  snl]ihnric  acid,  by 
which,  after  some  weeks,  the  tin  will  have  become  ivdnecd 
to  a  soluble  stannous  sail.  .\ll  or  any  of  the  ahine  opera- 
tions may  be  ixipiiled,  according  to  ihc  nature  of  the 
Biibstnncc  lo  be  treated.— W.  (>.  M. 


Improrcmvnis  in  the  Mannfartnre  or  Production  of  Zini: 
and  other  Sulphides^  in  the  Utilisation  of  Pesidual  nr 
ir«,sVc  Pr.odHcls  therein,  and  in  .ipparalns  therefor. 
H.  Grinisliaw  and  11.  Kenyoii,  Manchester.  Eng.  Pat. 
<i71l>,  May  7,  .887.     6i/. 

Thk  zinc  is  extracted  from  zinc  ivsiiluos  or  ores  by  liydru- 
chlorie  or  other  acid  or  alkali  ;  the  solution  is  fived  from 
iiiui,  and  zinc  sulphide  is  prodiiccd  by  vapours  of  ainnio- 
ninin  snijiliide,  obtained  from  any  waste  pri«lncts  eontainiug 
sulplmr.  W'a^te  aiiiiiuiniac;il  liquors  and  l,e  IJIaue  soda 
waste,  or  similar  sulphur  eoniponnds,  ale  forced  into  a 
("ofTy's  still,  and  the  products  of  Milalilisation  arc  suitably 
treated  to  prevent  execs*  ,if  ammonia,  by  ]ia5siiig  tbcni 
lhi\mgli  alkali  waste.  The  -olution  of  zinc  is  preferably 
concentrated  before  precipitation,  and  (hi*  resulting  sulphide 
washed  and  dried  in  the  nsnal  way.  The  process  is  claimed 
for  the  manufacture  of  sulphides  of  tlie  metals  which 
eombiiii  chemically  with  snlpbnr,  of  the  sulphides  of  the 
earths  and  of  the  alkalis.— .\.  \V, 


Iiitprored  .Uannfaelnrt   of  .Metallic  .Alloys.     .V..  I'.  Vivian, 
Port  Talbot'.     Eng.  Pat.  7047,  May  1:1,  1887.     6rf. 

Mktai.i.ic  copper  (100  parts)   is  melted  in  a  re\ crbcTiitory 
furnace  with  from  5  lo  15  parts  of  wivught  iron  or  steel, 
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and  when  thoroughly  hHovoiI  {<■  run  into  nioiiM^.  Tbr 
ferrifi-Tou^  copper  i-  remelleil.  and  to  it  is  then  adilcd,  in 
the  reverberatory  furnme,  ziiie,  in  "'  Ihi'  pro|ii)rtiiiii  of  from 
60  to  4j  of  the  fornicr.to  from  40  In  o.'i  of  Ih.-  liillir."  About 
onc-ttveiitieth  part  of  tbi'  zine  i>  lir-i  iiilroiiueiJ,  thr  ri>nlting 
!-lag  is  ^kilnlued  oft',  anil  a  hmr  of  tnuill  >tonc'  coiil  inixcil 
witli  !.ull  is  iheii  aclili'il.  ami  finally  tin-  rehiaiudir  of  llie 
«iue.  Or  the  zim-  may  be  added  to  llie  copper-iron  alloy 
immediately,  witliont  ingoling  and  re-melting.  A  mixinre 
of  0.)  of  the  [ircpared  eopper  with  4.'>  of  ziiie  gives  a  metal 
suitablu  for  rolliiifr  or  forging  (hot )  and  easting. — W.  G  .M. 


Impi  oveimiils   ni    '/'realniy    Oris    li<  ultlidii    (iolit,    Silcer, 

Lead,   Zinc,  Copper,   ami   other   Mcfiils  ur   useful  Criiii- 

pounils   thereof.      .1.    S.   MaeArthnr,   Pollokshields,    and 

R.  W.  and  W.  Vorrest,   Glasgow.      Kng.  Pat.  --ll^.  May 

19,  18Sr.    erf. 

TUK  finely -divided  ore  is  treated  with  a    hot    soUitioii    f>f  a 

persalt   (perehloride)    of    imn.       Copper,    zine,  lead,   ami 

silver  are  dissolveil.      The  ehlorides  of  the  two   latter  are 

separated  by  settling  in  tanks,  nntallie  eopper  i>  preeipitated 

by  iron,  and  the  zine  i-  thrown  down   by  sodjnni  sulphide. 

Gold  is  extnieled    from  the  residm-,  after  fMrtbei  eleaning. 

if  iK'eessary,  by  a  snUition   of  potash,  by  ehlorim',  or  by 

excess  of  a  perchlorifle  with  heat  aiict  pressure,  and  is   piv- 

cipitated  in  the  nsiial  niaioier.      The  persalt  of  iron  can  be 

regeiierateil  and  used  ix-peateilly. — A.  \V. 


Improvements  in  Oistntcgritting  i'tppp/r  l^i/rites  bi/  wetiHs 
o/'"  A'llric  Iron  Sails" for rxtructimi  Copper.  .1.  IVrino, 
Berlio,  Germany.    Kng.  Pat.  2019,  February  10,  lK8i<.    4rf. 

Cori'Eit  pyrites,  with  or  without  pre\  ious  roasting,  is  heated 
to  100' — '200  C.  with  "  nitric  iron  salts,"  by  which  tlie  copper 
is  perfectly  sujphatiscd,  and  rendered  soluble.  The  "  nitric 
iron  salts  "  may  be  prepareil  by  mixing  solutions  of  ferrous 
sulphate  and  calcium  nitnitc,  and  filtering  from  the  resulting 
Cidcinm  sulphate.  The  calcium  nitrate  itself  may  be 
pi^pared  by  passing  the  gases  from  the  snlphating 
chamber  into  milk  of  lime. — \V.  G.  M. 


Prm'ess  for  e.rlrartiny  Atiiniinium  from  Snhstaitces  hearing 
Alumina  anil  comhiniutj  the  Aluminium  irith  other  Metals 
tfirectlt/  from  such  Suhntanees.  AV.  .\.  Baldwin,  (Chicago, 
U.f^.A. '  Eng.  Pat  2.")!<4,  February  21,  1888.     id. 

Foi  It  parts  of  dry  pulverised  clay  with  12  parts  of  sodium 
chloride  and  one  of  charcoal  powder  are  fused  together,  and, 
when  fluid,  the  metal  to  be  alloyeil  is  intmiluccd  and 
allowed  to  remain,  with  occasional  stirring,  until  the 
alloying  is  ciunplett",  after  which  it  is  run  into  ingot,s. 
Exc<i>t  in  the  ease  of  metals  having  low  fusing  points,  the 
aiUhnl  metal  may  be  u.elted  with  the  charge,  if  preferred. 
When  a  more  highly  aluminous  material  is  used,  the 
proportions  of  charcoal  and  sodium  ehUu'idc  must  be 
increased  proportionately. — W.  G.  M. 


a  rich  alloy,  which  ulliinalely  fused  slowly  off  and  sank  to 
tile  bottom  of  the  crucible.  With  a  plate  of  1  to  I  o  mm.  in 
ihickness,  lo  per  cent,  of  Its  weight  of  uluininium  could 
llius  be  deposited,  with  luic  of  ■'(  mm.  about  3  pel"  cent.,  and 
the  metal  could  be  inaile  perfectly  homogeneous  by  fusion 
ill  a  carbon  crucible.  Gn  therniochemieal  grounds  so<linni 
wouhl  not  here  be  reduicil,  because  whilst  the  mohculf  of 
NaCI   re<|uires   97 '3   calories    for    its    dissoeiation,    that    of 

■-    *  ncols  only  80-4,  and  the  currcut  first  attacks  that 

most  readily  decomposed. 

MoiX'Over,thc calculated  difTereiieo of  polelilial  for  AKCIijof 

—--  =^  3-5  volts  was  actually  obser\ed,  and   it    must   haie 

increased  to  about  4 '5  volts  to  bring  ahonl  the  electrolysis 
of  the  NaCl.— W.  G.  Jf. 


X1,-ELECTR0-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

i>n  .MuminiHrn  Bronze.     1 1.  Schmidt.     Chem.  Zcit.  12,  4j7. 

Uefkkring  to  Haiupc's  statement  (this  Journal,  1S88, ■ti.'i), 
that  he  was  unable  to  obtain  aluminium  by  clceti'olysing  fuscil 
cryolite  with  sodium  ami  potassium  chlorides,  the  author 
<|Uotes  an  opposite  experience,  CryoUtc  and  sodiiuu 
chloride  in  the  proportions  indicated  by  the  ei|Uatiou — 

AI..F„,6  NaF  +  li  XaCI  =  Af.dc  -t    1-'  NuF 

were  fused  in  a  welUbrasipied  iron  crucible.  -Vt  a  clear  ri'd 
heat  the  batii  became  perfectly  fliiiil  and  transparent,  and 
an  anode  of  gas  carbon  and  a  cathode  of  sheet  eopper  were 
introduced.  The  coppi-r  did  not  melt,  but  became  co^'ere^l 
with  a  film  of  deposited  aluminium,  which  in  part  ]iene 
(rated  the  electrode,  and  in   part  adhered  to  the  surface  as 


PAT  K  NTS. 


fmproiemeHls  in   (raUanic  Batteries.     W.  II.  Ijiial'teriuaii, 
Sonthwark,     Eng  Pat,  ,51411,  April  6,  1887.     8rf. 

j  Tims  invention  is  an  improvement  on  the  author's  patent. 
No.  8733  of  188.").  The  tubular  zinc  electrodes  have  a  lug 
which  pas.ses  through  the  lid,  is  bent  over  and  slotted  to  fit 
under  the  i.nt  of  a  binding  screw  attached  to  the  case. 
The  zinc  may  be  rapi'lly  released  by  loosening  this  nut  and 
slightly  turning  the  zinc.  The  lid  may  be  made  in  several 
pieces  jointed  together,  the  carbon  terminal  projectnig 
thnnigh  it  in  the  line  of  one  of  the  joints;  or  the  lid  may 
have  conical  holes  which,  ]>assing  over  the  terminals,  are 
closcfl  by  lings  of  india-rubber  round  the  bases  of  the 
terminals,  the  edges  of  the  cell  being  also  fitted  with 
india-rubber  seatiugs  to  form  an  air-tight  joint. — E.  T. 


Improvements  in  Secondary  Electric  Butteries.  J.  Kyiioeh 
and  W.  Habgood,  London.  Eng.  Pat.  7317,  May  19, 
1887.     4d. 

TuK  inventors  intermix  with  one  or  more  of  tlie  oxiiles  of 
lead  some  such  materials  as  potassium  permanganate  and 
sulphuric  acid,  which  are  able,  singly  or  together,  to 
peroxidise  them  and  cause  the  whole  to  set.  The  mass 
soon  becomes  plastic ;  perforated  platinum  strips  are 
inserted  and  the  whole  subjected  to  great  pressure.  A 
little  plumbago  may  be  added  to  inipnuc  the  conductivity, 
and  the  plates  may,  if  desired,  be  perforated. — E.  T. 


Improvements  in  Sccondari/  Batteries  or  Kleetrical  Aeen- 
mulalors.  R.  E.  B.  Croinpton,  Chelmsford,  and  J.  C. 
Howell,  Llanelly.     Eng.  Pat.  0681,  May  6,  1887.     8rf. 

To  separate  the  plates  the  inventors  employ  roils  of 
insulating  material  inserted  in  holes  or  grooves  of  a  fi-ame- 
work  or  grid  at  the  Ixittom  of  the  cell.  This  may  either  be 
of  lead  in  contact  with  one  set  of  plates,  the  others  being 
suspended  by  rods  from  the  top,  or  it  may  be  of  insulating 
material.  At  the  bottom  of  the  cell  there  may  be  transverse 
ribs  to  support  the  plates,  and  these  may  be  hollow  and 
perforateil  that  air  may  be  blow  n  through.  Another  form 
of  separator  is  made  like  a  hair-pin  supported  either  at  the 
bcnil  by  transvei-se  bars  at  the  top  of  tlic  cell  or  in  holes  in 
the  Iwttoni.  The  lower  ends  of  adjacent  separators  mav  be 
made  continuous,  or  a  corrugated  sheet  of  celluloid  or 
\ulcaiiitc  perforated  with  holes  used.  This  is  flexible, 
and  can  yield  to  the  growth  of  the  plates.  The  connecting 
wires  atv  of  lead,  or  a  lead  antimony  alloy,  attaehe<l  at 
several  points  along  the  top  and  one  side  of  each  plate. 
The  cnils  are  turned  up  vertically  and  inserted  in  conical 
holes  punched  in  a  lead  connecting  bar,  and  the  tip  of  each, 
as  it  projects  tliiviigh,  is  slightly  riveted  over  and  burnt  on  to 
the  burr  left  by  the  punch.  The  plates  may  bo  rapidly 
disconnected  by  removing  this  burred  [xution  with  a  sharp 
chisel.  Connexion  may  be  made,  however,  by  means  i>f  a 
screweil  eopper  wire  east  into  the  connecting  wires  and 
protecteil  by  dipping  in  "  Ajax  "  metal.  The  covers  of  the 
cells  are  preferably  of  thin  lead,  the  whole  being  made 
air-tight,  if  reiiuired,  by  a  packing  of  india-rubber  or  cottou 
saturated  with  a  plastic  mixture  of  paraffin  wax  and  oil. 

— E.  T. 
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Iwprvvt-meiits  rilutttii/  tu  the  SeptirativH  ttnd  liejining  of 
Metals  iind  to  Appiiialiis  tliiri'j'or .  II.  II.  I.jikr,  LoniUm. 
t'liiiu  K.  S.  llajiUu,  W'litiibuiv,  Conn.,  l'..^.A.  Kng. 
I'at   2071,  Februurv  U,  1888.     8r/. 

TiiK  nief;il  to  bi'  ivHncd  is  olitaini-il  in  lhi>  form  <>f  thin 
|>ltttt>,  prft'eniltl*'  b\  roUinj; ;  tbt'se  pliitos  itre  tlirn  snp- 
ported  bv  insulntin^  groove^,  in  series,  in  »  tiink  iiniiaining 
H  stiilHblo  eU'itrolvte.  They  are  so  placed  as  to  e.xtend 
loiupli'telv  across  the  tank,  but  _\et  to  leave  a  clear  space 
bi'iieath  each  ;  thev  should  be  arraiifrod  us  I'lose  to  one 
another  as  convenient,  but  without  electrical  connexion, 
except  throujih  theeleetrohlc.  The  end  phitcs  ;ire  iitlached 
to  the  opposite  poles  respe^'tixcly  ot  a  il\u:uno,  the  current 
from  which  thn»  traverses  the  solution  between  each  pair  of 
plates,  tniii'ferrinj:  the  metal  from  the  one  to  the  other, 
depositing  the  insoluble  impurities  and  precioiis  metals  on 
the  bottom  of  the  trou<;h.  In  this  \va_v  each  plate  acts  as 
both  anode  and  cathode,  losin-j  nu'tnl  bv  solution  on  the 
one  siile  in  faviuir  of  the  plate  l.ving  next  on  the  side 
nearer  to  the  final  cathode  plate,  and  receiving  a  deposit  of 
purified  metal  from  that  ailjaceiit  to  it  on  the  other  siile, 
until  the  orii;iMal  plates  have  heeii  eomplctcl\  di^^olvcil  and 
pure  deposited  luclal  has  been  substituted.  The  solution 
shouhl  be  maintained  iu  very  gentle  flow,  the  heauer  liquid 
being  drawn  off  from  beneath  by  a  siphon,  and  returned 
into  the  to|i  of  the  tank  at  the  opposite  end.  Two  or  more 
tanks  uuiy  be  arrangeil  in  scries,  and  two  or  more  series 
nia\  also  be  arranged  parallel.  Itolled  plates  being  more 
homogenccus  than  cast  plates,  arc  li)  be  preferred;  they 
nmy  be  obtained  thinner,  and  therefore  lighter.  They  do 
not  tend  to  crumble  umler  the  action  of  the  currcnl,  and 
th>ir  greater  homogeneity  tends  to  prevent  the  formation  of 
spurs  or  knobs,  whilst  a  gi'eater  number  may  be  treated  in 
each  tank  and  in  a  shortci  space  of  time \V.  G.  .\1. 


( 


An  Improvement  in  holHimi  the  Plates  of'  Semndary 
I'oltdtr  /laftfrifs.  H.  M.  Drake  and  J.  M.  Gorham, 
Westminster.     Kng.  Tat.  .3097,  February  2'J,  IS8f.     6rf. 

TnK  plates  of  the  battery  arc  cncloseil  in  two  or  more 
frame-  of  insulating  material  pierced  with  hides  at  suitable 
intervals.  The  plates  ai'e  cast  with  lugs,  which,  enti-ring 
the  holes  of  the  fi-.imes,  support  the  plates  and  separate 
them  from  each  other.  The  spongy  lead  plates  may  have 
pins  anil  holes  instead  of  lugs, — K.  T. 


XIl.-FATS,  OILS,   AND   SOAP 
MANUFACTURE. 

(.ompanilire  Inrfsliijitlnin  mi  Strarin^  I^iinijlin,  and  tJuni' 
piisilr  t'andlcf.  .\.  Hunic  and  Scheithaucr.  Jour.  f. 
(jasbeleuchtuug  31,  400—404. 

TiiK  results  of  these  experiments  are  given  in  the  following 

tables,  and  do  not  reipiirc  much  explanatiou.  As  regards 
tht-  melting  and  solidifying  tempernturc,  thc\  may  (ud^\  be 
looked  upon  as  coni]ianilivc,  the  various  methods  in  use  for 
this  imrpose  giving  different  results.  T'lie  "  firsts  "  stearin 
candles  were  with  one  exception  puri'  white,  the  "  sccoiuls  " 
and  •'  thirds  "  were  yellowish  ;  tliose  of  paraffin  were  of  the 
usual  opal  white  colour.  The  composite  candles  were 
almost  as  pure  white  as  the  stearin  I'andles  ;  they  appearcil, 
however,  a  little  fatty.  The  height  of  the  tlanu'  was 
determined  according  to  the  method  of  Kr'iss,  a  reailing 
being  taken  e\ery  half  mitnitc  for  a  tpiartcr  of  an  hour. 
The  light  intensity  was  (•stimat<'d  with  a  Bnusen's  photo- 
meter, the  unit  of  light  being  a  Hefncr-.Vlteneck  amyl  acetate 
lamp,  which  corresponds  to  the  average  intensity  of  an 
English  sperm  aiudlc. 
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Kioni  tile  tulmlali'd  leMilts  it  is  iipiKiiuiit  tlmt  the  jiariitfin 
mill  romposilc  iiinilles  emit  a  niiuli  liirj;ei-  uiiioiiiit  of  liglit 
for  a  jjivvn  qii.inlity  of  matiiial  lliaii  tlie  .-t>arin  laiiillcs. 
A  simple  ealculiitioii  also  shows  tliat  in  the  coiiipo>ilf 
candles  the  anioiiiit  of  light  emitted  is  the  same  as  though 
the  two  iiiiTiedieiils,  stearin  and  paraffin,  were  separately 
bnrned.— J.  W.  1,.  

Occurrence  v/ Oleic  Acid  in  Eurtli-Nul  Oil.  J..  Schou. 
Ber.  21,  f'H. 
The  author  examined  the  aeid  prepared  from  earth-nut  oil 
liy  Gossmann  and  Heheen's  |iroee>s  (Ajin.  94,  -'iu),  and  by 
Sehruiler's  method  {ibid  143, --'•»'"'  fonnd  that,  contrary 
to  the  statement  of  these  investigators,  earih-ntit  oil  contained 
no  hypogttic  aeid,  the  only  aeid  of  the  CnIl.ji,_.>()o  series 
)irescnt  was  oleie  acid. — S.  H. 


On  llic   (hcnrrcncc   «/'  Lignuvcric   and  Ariichidic  Acid  in 
Earth  Nut  oil.     P.  Kneiliug.     Ber.  21,  S80. 

The  oil  was  saponified  with  hot  sodium  hydrate  solution 
nud  the  soaji  decomposed  with  diluti'  hydrochloric  acid. 
The  mixture  of  acids  thus  obtained  was  dissolved  in  hot 
95  per  cent,  alcohol,  anil  on  cooling  flaky  crystals  were 
deposited,  which  after  purification  were  found  to  be  identical 
with  lignoceric  acid  ('_,^II„0;.  di>e()vered  by  Hall  and 
Hermanns  in  beech-wood  tar.  The  different  mother  liijuors 
were  collected,  and  after  di>tilling  off  the  alcohol,  the 
residue  was  again  saponified  and  the  soap  ultimately 
decomposed  with  hydrochloric  acid.  By  means  of  fractional 
erystallisjition  from  alcohol,  all  the  lignoceric  acid,  which  is 
only  slightly  soluble  in  alcohol,  wa>  removed,  and  the  last 
mother  liquor  boiled  down  to  crystallisation,  yielded  on 
cooling  an  acid,  which  pro\e<l  to  be  arachidic  acid.  CiqH ,„().,. 

— S.  H.  ■ 


The  Kthcrciil  OitJ'rom  Asariim  curuptenm  L.      A.  S.  K. 
Tetersen.     Ber.  21,  1057— UI64. 

'I'lih  liquid  portions  of  the  oil  obtained  from  Anariim 
nirnpirnm  consist  of  a  thick  dark-brown  liquid  with  a 
sweet  aromatic  snieM  and  neutral  reaction.  It  dissolves 
readily  in  the  ordinary  solvents  of  ethereal  oils  and  at 
a  low  temjierature  deposits  a  considerable  quantity  of 
asaronr.  lj\-  distillation  with  steam  and  subsequent  frac- 
tionation it  can  be  se)iaratcd  into  two  principal  portions, 
one  boiling  below  170  and  the  other  at  -0.5  ' — 2fiO''.  From 
the  former  a  turpentine,  which  proved  to  be  identical  with 
piuene,  was  isidated.  The  latter,  ou  further  fractionation, 
yields  a  slightly  yellow  oil  which  boils  at  -J-l"' — 2o.'S  ,  an<l 
has  the  composition  C||H,,0.j.  The  halogens  act  on  thi.s 
compound  very  I'liergclically,  and  when  heated  with  hydriodii' 
acid  methyl  iodide  is  evolved.  When  treated  with  nitrous 
acid  a  yellow  oryslalliiic  compound,  CulInl^.jO,,  melting  at 
118",  is  obtained.  Nitric  aciil  oxidises  the  oil,  with  evolu- 
tion of  carbonic  anhydride  and  hydrocyanic  acid,  a  resinous 
)iroduct,  oxalic  acid  and  a  small  (|uantity  of  an  acid, 
melting  at  178  ,  being  also  obtained.  On  careful  oxidation 
with  potassium  permanganate,  acetic,  oxalic  and  veiatric 
acids  are  produi'cd,  carbonic  anhydride  being  evolved. 
These  ex|ieriments  show  that  the  chief  constituent  of 
usaritm  oil  is  a  compound  of  the  formula — 

CsH;,.C3H-.(»CII.,.()CH:,  [('jH3:OCH;,:OCHc=  1:3:4], 

The  oil  of  .^sdrioH  caiiadeiisc  L  a\si>  contains  a  turpentine 
identical  with  pineiie,  and  the  portion  of  this  oil  boiling  at 
a.)0'  is  identical  with  the  similar  fraction  obtained  from 
Asarum  cnropteum.  In  fractionating  the  oil  from  Asanint 
canaden.w  considerable  quantities  of  acetic  aeid  are  evolved. 

— F.  S.  K. 


On    .Minja/i   Tenykiiwang — a   liyclabtc  Fill  from  Iltirneo. 
A.  C.  Geitel.     J.  I'rakt.'fhem.  36,  51o. 

Tuis  substance,  known  in  commerce  as  Borneo  tallow, 
appears  lo  be  particularly  suitable  for  the  mannfacture  of 
soap  an<l  candles,  it  is  obtained  from  the  fruit  of  a  number 
of  p'ants  lielonging  to  the  family  of  Dipterocarpes.  Its 
original   colour  is  light  green,  'which    changes    to  yellow, 


thill  white  on  prolonged  exposure  to  the  air.  In  con- 
sistency at  oi'dinary  temperatures,  and  in  its  taste,  it 
resembles  cocoa  butter.  It  has  a  crystalline  granular 
structure  and  is  covered  with  numerous  fine  white  needles 
of  stearic  acid.  It  melts  at  3.j' — 42'.  The  quantity  of  free 
fatty  acids  present  in  this  substance  calculated  as  stearic 
acid  amounts  to  9  a — lo  per  cent.  .\  closer  examination 
of  the  nature  of  these  acids  proved  that  they  consist  almost 
entirely  of  oleic  and  stearic  acids  in  the  proportiiin  of 
'A  I  per  cent,  of  the  former  to  64  per  cent,  of  the  latter.  The 
fat  is  saponified  very  readily. — A.  I{. 


XIII.-PAINTS,  PiaiENTS,  VARNISHES. 
AND  RESINS. 

Shellac.    U.  Bencdikt  and  E.  Ehrlicli.     Zcits.  ang.  C'lieiu. 
1888,  a37— 240. 

SiiELL.vu  can  be  freed  from  wax  by  boiling  it  with  a  dilute 
solution  of  sodiur.L  carbonate  ;  the  wax  separates  and  can 
be  filtered  off,  whilst  the  shellac,  which  may  be  separated 
from  the  filtrate  by  the  addition  of  acid,  has,  wheu  melted 
together,  the  hardness  of  the  original  shellac  and  like  it  is 
softened  but  not  melted,  by  boiling  with  water.  If  this 
solution  of  shellac  in  sodium  carbonate,  after  the  removal 
of  the  wax,  be  boiled  with  caustic  soda  solution  and  then 
precipit.tted  with  acid  a  thick  viscous  mass  results,  which 
does  not  harden.  This  dissolves  in  ether,  and  after  distil- 
ling off  the  latter,  70  per  cent,  of  the  original  product  is 
obtained  in  the  form  of  liquid  shellac,  which  may  be  furlber 
purified  by  boiling  it  in  a  flask  with  six  parts  of  70  per 
cent,  alcohol  and  an  excess  of  ignited  magnesia.  The 
whole  is  then  treated  with  hot  water,  the  alcohol  distilled 
oft'  by  steam,  and  the  resulting  liquid  filtered,  when  the 
liquid  shellac  which  is  contained  in  the  filtrate  as  a 
magnesium  salt  is  separated  by  the  addition  of  dilute 
sulphuric  acid,  and  extracted  with  ether.  Liipiid  shellac 
thus  purified  is  a  thick  viscous  mass  very  slightly  soluble 
in  boiling  water,  readily  soluble  in  alcohol  and  ether, 
and  precipitated  by  water  from  its  alcoholic  solution. 
When  heated  it  gi\es  off  water  ami  forms  a  bard  mass 
resembling  ordinary  shellac.  Elementary  analyses  of 
ordinary  and  of  liipiid  shellac  show  that  the  two  are 
approximately  identical  in  their  ultimate  composition,  but 
the  acid  value  of  the  latter  is  slightly  more  than  three 
times  that  of  the  former  (204:66).  From  this  acid  value 
the  authors  assign  the  molciular  weight  825  to  liquid 
shellac,  and  from  the  elementary  analysis  the  formula 
CiHjoO,;;  further,  they  consider  that  it  contains  three 
larboxyl  groups  for  each  one  contained  in  ordiuaiy  shellac. 
Liquid  shellac  forms  salts  with  magnesia  and  with  baryta, 
which  are  readily  soluble  in  water  ;  solutions  of  these  salts 
wheu  concentrated  yield  a  transparent  residue  which 
becomes  opaque  on  standing.  Lead,  silver  and  zinc  salts 
form  white  precipitates  when  aibled  to  a  solution  of  the 
magnesium  salt.  .\  sodium  carbonate  solution  cf  shellac 
when  oxidised  by  an  alkaline  solution  of  jiotassium  per- 
manganate yields  azale'ic  acid  together  with  soluble  shellac  ; 
20  per  cent,  of  the  former  on  the  weight  of  shellac  taken, 
is  obtained,  and  the  latter,  by  further  oxidation,  also  yields 
azaleic  acid.     Fatty  acids  also  appear  to  be  formed. 

The  wax  separated  from  shellac  in  the  manner  above 
indicated  contains  both  ceryl  and  myricyl  alcohols,  and 
these  seem  to  be  combined  in  the  fat,  not  only  with  fatty- 
acids  but  also  with  resinous  acids. — (_*.  A.  K. 


PATENTS. 
Improved  jlrlliod  of  Preparing  a  Gnmmi/  Varnish,  (  idvnred 
iir  otherwise,  for  General  Use   or  Ueroratiec   Purposes. 
J.  A.    Bigsby,  Deptford.     Eng.   Pat.    3987,   March    16, 
1887.     id. 

Two  to  eight  ozs.  of  aniline  f\ye,  mineral,  animal  or 
vegetable  colouiing  matter,  proved  by  previous  experi- 
ments to  be  capable  of  withstand-ng  a  high  tein|ierature  and 
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rxpoMUf  tn  stioii;;  lifrht,  iii'r  itddi'd  |>if  pallun  of  vurnisli 
Kiid  intinialt-ly  iiiivi'd  hv  tritiimlion  oi-  volntinii  h\  licat  oi- 
any  such  prociw.  lnM)liil)lr  niiUiir  i>  riiiioMil  bv  IMIvh- 
tion.  Any  oil  or  ^iiirii  ^iirni^Iinf  onimiit^rct'  iiiii>  hv  n>rd, 
or  11  MiiiiU)i  coin|i:i»<J  ol  I  lb.  ot  rr~in  or  any  f;iiiii  n^iii, 
-  M».  ot"  liii..ei'(l  or  oiht'v  iMiniviilent  oil.  :iii«l  *J  ll».  of  >|>irils 
i>roil  of  tur|niiline  rombiiiid  with  ii  ^iiiiill  i|iiiiiitity  of  luiy 
siwBtivc  matter. — 1''.  W.  T.  K. 


.1"  littjirmiil  Ptiiiil  ur  Coaling.     1*.  Molyneiiiix,   London. 
Eiig.  I'at.  K5SL',  May  4,  18S7.  '  Id. 

Tiilti  cuui|>ositioii  is  more  I'speciully  iiilended  for  the  loiitinfr 
of  iiK'tal,  wocmI  or  concrete  tanks  in  wliicli  pctrolenni  or 
other  miuei-al  oil  is  to  be  stored  or  carried.  It  coIl^^ists  of 
a  solution  of  shellac,  or  other  resin  insoluble  in  ])etroleum 
oil  or  turpentine,  "itli  a  small  pereeiitugc  ot  gum  arabicaud 
L'lyceriiic,  combined  with  powdered  iron,  forge  scale,  Port- 
land ecmeiit,  litharf;c,  or  other  suitable  material  for  jjiviujl 
body  and  dunibility  to  the  composition. — Y.  W.  T.  K. 


/mpivvanvHl  in  tin  KHUimUmti  of  Mfliillic  iiiiil  nlher 
■^iirfUcts,  ami  in  ttn-  ^\f(tterials  rwiiioi/nl  tftcrcfhr. 
.1.  D.  Watson,  Glasgow.  Enj;.  I'at.  7279,  May "  19, 
1B87.     6rf. 

Tiir.  metallic  surface  is  coated  with  a  thin  layer  of  platinum 
by  painliny  with  a  varnish  i-ontaining  oxide  of  |<latinniu, 
sulphate  of  lime,  and  gi'ound  pumice,  then  healed  at  50(1' 1?. 
for  about  12  hours.  Three  coats  of  barium  sulphate  with 
\arnish  are  then  painted  on,  the  material  beinjj  dried  and 
subjected  to  a  temi>erature  of  380  F.  for  about  12  hours  after 
each  coat.  It  is  theu  treated  and  ignited  in  the  same  way 
with  two  coats  of  a  varnish  containing  ground  barilla, 
i>xide  of  zinc,  baryta,  and  rock  salt.  Finally,  the  auti- 
corrosi\e  enamel  is  obtaineil  by  coating  with  a  mixture 
of  india-rubber,  oxide  of  zinc  and  wood  naphtha,  and 
healing  at  2  Id"  1".  for  six  hours. — A.  W. 


Imi>ruiimeH(s  in  Lacquers  iind  Varnishe.i.  V.  Ci^ue, 
Short  Hills,  U.S.A.  For  J.  llalc,  Cniuford,  U.S.A.  Eng. 
I'at.  7.)"6,  May  20,  1(<8:.     Brf. 

Uv  the  addition  of  amyl  acetate,  am,\l  alcohol  or  fusel  oil 
to  varnishes  prepared  by  dissidving  various  gum  resins 
(cither  alone  or  combined)  in  methyl  alcohol,  '•l)enzinc." 
petroleum,  \c.,  varnishes  are  obtained  which  dry  slowly, 
and  as  they  do  not  absorb  moisture  from  the  air,  cau  be 
applic<l  to  cold  mctiils. — F.  W.  T.  K. 


Imprviemrnts  in  \'a>-ni»lics.  F  Cnme,  Short  HilK,  U.S.A. 
For  J.  Hale,  Crauford,  U.S.A.  Eng.  Pal.  7377,  May  20, 
1887.     ad. 

A  bFiitiT  varnish,  which  dries  slowly,  is  obtained  by  the 
use  of  amyl  aictate  (boiling  point  136'  C)  a-  a  solvent  either 
alone  or  mixed  with  other  suitable  menstrua  {c.y.  ethyl, 
methyl,  oi  ainyl  alcohol)  in  varying  proportions.  Any  gum 
resins  sohildc  in  the  menstruum  luav  be  used,  the  c|uantity 
varying  trvmi  half  a  |>ound  to  five  pounds  per  gallon.  The 
amyl  acetate  leaves  no  iisiduc  to  injure  the  varnish,  it  is 
uon-hygroscopic,  and  by  its  use  in  proper  proportions  the 
hypioscopic  initurc  of  ethyl  or  methyl  alcohol  is  rendered 
innocuous. — F.  W.  T.  K. 


XIV.-TANNING,  LEATHER,  GLUE,  AND 
SIZE. 

SoiKc   ^rif    South   Walls    Tiiii-Sniislanir.i.     .1.  li.  Malileri. 

Cunitor  of  the   Technological    Museum,  Svducv.     Parts 

III.  ami  IV. 
In    Part    III.   the  author  gives  the  results  of  bis  investiga- 
tions upon  21  species  of  trees  and  plants  containing  notable 
proportions   of   tannin.     In    Part  IV.   his  observations  are 
cXtCluleHl     to   the     leaves     of     21    species    of   Acacia    and 


Kuealyptiifi.  In  both  parts  eopi(Uis  qualitativi'  tests  are 
given  for  id<'Utitieati<Mi.  {'/'his  Journal  1888,38.)  The 
great  value  of  the  .\ustralian  leather  and  tanning  materials 
may  be  gatheriil  fi-run  the  fa\onnibli'  opinion  ex|)resseil 
bv  the  expert  appointcil  bv'  the  Society  (tf  Arts  to  report 
upon  this  class  of  exhibits  at  the  late  Indian  and  Colonial 
Exhibition.  To  counteract  the  more  or  less  red<lish  colour 
alwa.vs  ])rodu<'ed  by  the  acai'ia  or  mimosa  bark,  he  suggests 
the  admixture  of  other  materials  such  as  bright  niyraboluiis. 
Below  is  a  list  of  the  species  examined,  giving  scientific 
ami  vernacular  names,  with  yiehl  of  tannin. 

Elicocurpus  Grundi.i{Bluc  Fiy  or  Brisbane  Quandong), 

1028  per  cent,  of  tannic  acid  in  bark. 
/thus    Rhodaiithema    {Deep    Yellow  Wood),   23'I>>    per 

cent,  of  lainiic  acid  iu  bark,  16'91  per  cent,  in  leaven. 
.Irnt(<(  Homiihiiihyllii  (JS'iirrow-Uavrd  Yarran),  906  per 

cent,  of  catechu-tannic  acid  in  bark, 
.learirt  Oswaldi  (.l/iV/cc),    9 •  "2    per   cent,    of    eatechu- 

lainiic  acid  in  bark. 
Acacia   I.ongiJ'oUa.     Two  siiecimeiis  from  dift'erent  part- 
of  the   country   contained  1.')'34    and    1.5"99   percent, 
of   catechu-tamiit'  acid   in   the  hark.     The  bark  of  this 
tree  is  used  by  the  Sydney  fishermen  for  tanning  their 
sails  and  nets,  which  remain    soft  and  pliable  after  the 
operation. 
J^iicalyptus  Stelliilala  (Hally  or  Black  Gum),  62 '96  per 
cent,  of  kino-taunie  acid   in   the   kino,  I6'62  per  cent, 
in  leaves. 
Eucalyptus  AmyydaUna   (PepperminI),  58"4I  per  cent. 

of  kino-tannic  acid  iu  kino,  8' 75  per  cent,  iu  leaves. 
Eucalyptus    Piperita    (Afessnialc,    y^arrow   or   Almond- 
leaved   Striiiyybark'),  t)2'12  per  cent,  of  kino-tannic 
acid  iu  kino,  12 '59  per  cent,  in  leaves. 
Eucalyptus  Sideropliloia  {froitttark),  6 "70   per  cent,  of 

kino-tauuic  acid  in  bark,  595  per  cent,  iu  leaves. 
Eucalyptus  \'imiualis  i^ltibbony  Ciitm  or  Manna  Hum), 
7 '50  per  cent,  of  kino-tannic  acid  iu  bark,  4 "00  per 
cent,  in  leaves. 
Eucalyptus    Stuarliana   (Appletree),   5"25   Jicr  cent,  of 

kino-tannic  acid  iu  bark,  10- 16  per  cent,  in  leaves. 
Eucalyptus  Corymbosa  (Bloodwuod),  5 "85   per  cent,  of 
kino-tannic   acid   in   the    bark,    18*37    per    cent,    iu 
leaves. 

Eucalyptus  Miiculala  (Spotted  Gum),  9'7I  percent,  of 

kino-tannic   acid    in    bark,    44 "55    per    cent,    in    kino, 

5'26  per  cent,  in  leaves. 
Ercmophilii  Longij'niia   (Emu  Bush),   5' 10  [ler  cent,  of 

tannic    acid    in  bark,  9 •70  per  cent,   in   leaves.     The 

aborigines  use  these  leaves  for  taiming  purposes. 
Pjlggonum  Plcbrjum.     The  whole  plant  contivined  II  "19 

per  cent,  of  tannic  acid.     .\n  American   species  of  this 

geims,  P.  Ainphibium,  is  largely   used    in   the  Chicago 

tanneries,  anil  gives  a  leather  said   to  be  tiuigher,  more 

ilnrable,  of  finer  texture,  and  capable  of  higher  i>idisli 

than  that  tanned  with  oak  bark. 
(irecilira  Striata  (BieJ'wood),  17'84  per  cent,  of  taimic 

acid  in  bark. 
Ilakea  l.iucoplera   (Scedle  or   Pin  Bush),    10-99    |>ci 

cent,  of  tainiie  acid  in  bark. 
Banksia    Intrgrifolia    (Coast   Honeysuckle),    10-82    per 

t'cut.  of  tannic  acid  iu  bark. 
Banksia   Scrrata  (Brefwooil,  U onrysuckle) ,    23-25    per 

i-ent.  (>f  tannic  acid  in  bark. 
Casurina    (ilaiica  {Belar,  Belah,  Billa,  or  Bull  Oak), 

1 1  -  58  per  cent,  of  tannic  acid  in  bark. 
Exocarpus  Cuprcssiformis  (.ViidVc  Cherry),   15-75  |ier 

cent,  of  tannic  acid  in  bark. 
The    percentages    of    tannin    gixeu    below    refer    to    the 
leaves  only,  being  calculated  (as   in  the  above  instances)  on 
the  weight  of  substance  dried  at  100    C. 

Acucia  Veslita,  15-18  per  cent,  of  catechu-tannic  acid. 
.-li'Oti'rt  Atvlatto.iylun  (Blackwood,  Lighlicood),  'i':i^  \>ci 

i-ent.  of  catechu-tannic  acid. 
•It-acia    I.ougifolia  {Golden    Wattle),   1-93   per  cent,  ot 

eatcchu-lanuic  acid. 
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.leacia  Glaucesceiii  (Afi)alt),  2 '87  per  cent  of  palcchii- 

tiiDiiio  iiciil. 
I'.acahiplKS  Sipherinmi  (('alili<iii<-  (iiiiu),'2':V.>  per  cent,  ol 

kinn-laiiiiii'  iiciil. 
Kiiciili/plii.i  Aiiiiiijtiiilinii  (Hihlinii    (I'liiii),   I'Hl  per  iini. 

i)f  kino-laTinii'    :iiid.       riii'<    is    a    diOcriiil    variety   of 

A,'.  Ami/i/il(ilinii  from  that  ineiitiuiied  above. 
/■'iiciili/phis    OhliijiiK   [Slriiii/iilitirl!),    17 "2  per    eeiit.    of 

kino-taiiiiie  acid, 
Kuiiili/plus  Mairiinhi/iifii  {  Siiiniii/litnli),  I"'  I'l  peroeiii. 

of  kino-taiiiiie  ueid. 
ICuciili/jihis  Mellwilutii  (  Yilliiir  liiix).   T'S'.P   per  eiiit.  of 

kiiiti-tniinic  aeid. 
Kitraliiplit/i  Itrrnuisliimii  (  Himiili  nr  Snmll-lriiivtl  Stiin  ,ii. 

htiik)^  \\"1~  per  cent,  of  kiiui-taniiie  aeid. 
I-'iiidli/plii.i    Polyantlicmns     (  Wo.i  ),     1  ■  8«     per    ei'iit.     of 

kiiiO'laiiiiie  aeid. 
Kiicubipliis   Odonitii   (ir/iiVe    /li:.x).    C>'7'    piT    cent,    of 

kino-taiuiie  aeiil. 
Euciihiplus    linhiista   (Milliiytiui/),    12 '1)7    per    eeiit.    of 

kiiio-taiiiiie  aeid. 
Kitcalt/ptu.f  Ixostritttt    {  fft'tl    (iltm^y    i\'ft'2    per    eent.    of 

kino  tnJinie  aeid. 
Kiifiili/ji/tis    (iuitnii    [  liffl    (i}tnl^,     in -.'id     ])er    eent.    of 

kiiio-taniiie  aeid. 
Kiinili/pliis    (lunnii    (another    variety  —  Biiilind    Giiw. 

/Iiinilfd  (rum),  8 'is  per  cent,  of  kino-tannie  acid. 

—A.  n.  n. 


XV.-AGRICULTURE.  MANURES,  Etc, 

T/ir  Pbifftinlntfivitl  Imporlance  of  thp  Exhalation  of  O.i-i/i/eti 
hy  certain  tliickleiireil  rianls.  A,  Mayer,  Lnndw, 
Versueliiislat,  34,  127— 1-t.i, 

Thk  author  drew  attention  in  former  researches  to  the 
fact  that  the  green  parts  of  many  Crassulaceae  exhale 
o.xygen  in  the  absence  of  earhonie  anhydride  ;  moreover,  he 
pointed  out  that  this  exhalation  in  presence  of  sunlight  was 
more  vigorous,  the  greater  the  quantity  of  free  malie  or 
similar  acid  in  the  leaves;  but  that  no  sueh  changes  are 
observed  in  dead  leaves  or  in  leaves  containing  other  acids, 
Buch,  f.y,  as  oxalic.  Warburg  showed  that  other  plants  hav- 
ing thick  cuticles  and  few  slomata,  with  consequent  small 
power  (if  transpiration,  behave  in  a  similar  manner.  Kraiis, 
too,  suggests  tluit  the  malie  acid  or  I'aleinm  inalate  in 
these  plants  acts  as  a  kind  of  reserve  material  in  place  of 
earbohydnites.  Tn  the  author's  opinion  these  observations 
indicate  that  plants  which  have  only  a  small  capacity  for 
converting  carbonic  anhydride  into  carbohydrates,  exhale 
oxygen  during  insolation  for  the  same  physiological  reasons 
as  ordinary  |ilanls,but  instead  of  utilising  carbonii' anhy- 
dride alone  they  reduce  and  convert  into  carbohydrates 
malic  (or  some  such)  acid  as  well.  Moreover,  in  the»i- 
thick-lcaved  plants  the  malic  acid  is  a  product  of  respira- 
.tion,  inasmuch  as  the  organic  material  taking  part  in  their 
respiration  in  the  dark  is  not  wholly  dissipated  as  carbonii' 
anhydride,  but  is,  at  least  in  part,  converted  into  an 
organic  acid  and  stored  up  in  the  jilant  ready  for  recon- 
version into  carbohydrates  during  the  day. — D.  A.  "i,. 


Thf  Ai'tinn  if  Nitrogen  in  Soil.     R.  Miiller.     Sachs. 
Landw.  Ztscbr.  34,  122. 

Thk  ammonia  produced  by  the  decomposition  of  vegetable 
and  animal  matter  in  soil  is  gradually  converted  into  nitric 
aeid,  which  change  is  effected  without  the  aid  of  micro- 
organisms, but  is  greatly  I'avcnircd  by  the  presence  of  lime. 
As  regards  their  absorption  of  nitrogen,  plants  act  very 
differeuily,  some  taking  up  a  large  portion  of  their  supply 
in  a  short  time,  others  more  slowly.  Vegetables  take  up 
nitrogen    continuously,   particularly   at    high   temperatures 


and  when  inneh  nitric  acid  is  being  formed.  Tlie  applica- 
tion of  limi'  is  therefore  advisable  to  soil  in  which  veg,'- 
tables  are  grown. — .\.  H. 


( 'Itmuiral  condition  of  Polasninni  in  Plants:,  Uinnua  and 
I'ifld-soil.  Ueribeloi  and  .Xndre.  Compl.  liend.  IHH7, 
8.'i:t— 84(1,  '.111— it U. 

Till' field-soil  emi>loye(l  contained  whi-u  dry  2*  11.1  per  cent. 
of  organic  carbon,  il- 1  (id  per  ci'ni.  of  nitrogen  and  ((■892 
per  eent.  of  total  potash  estinnitcd  bN'  means  of  anuuoniniu 
tluoride.  When  ."id  kib)s.  of  ibis  soil  were  treated  by 
pere<dation  with  ."lO  kilos,  of  wati-r,  J^  of  tbi'  water  was 
recovered  and  contained  potash  (K./)),  amounting  to 
(i-()0029  grm.  pi'r  cent,  of  tin-  dry  soil.  By  sus|iension  iu 
water  a  largt-r  quantity  tif  potash  ^vas  extrat-ted,  but  even 
then  a  total  of  oijly  (I'OI-l-i  grm.  of  potash  per  cent,  of  dry 
soil  was  dissolved  b^'  digesting  11)0  gi-ms.  of  the  Sftil  witli 
three  successive  litres  of  water  for  periods  of  I^  boms, 
21  hours  and  .3  days  respectively.  The  cpiantity  of  potash 
dissolved  \>y  digestion  was  not  altered  by  the  addition  of 
2  pt-r  cent,  of  ammonia  or  ethj(l  acetate  to  the  water, 
but  it  was  somewhat  increased  by  the  presence  of  a 
similar  ([uantity  of  the  following  substances;  —  sugar, 
acetaniide,  or  acetic,  hydrochloric,  or  nitric  acidj  or  by  using 
water  saturated  with  Ciirbonic  anhydriib",  or  by  digesting 
with  cold  hydrochloric  ur  nitric  ;icid,  even  under  thi-  most 
favourable  of  these  i-onditions,  that  of  digestion  with  very 
dilute  hydrochloric  acid,  the  quantity  ()f  pot:ish  dissohed 
only  reached  ()'04()4  grm.  per  cent,  of  the  drj'  soil.  A 
much  larger  lujiount  ivas  renmved  by  boiling  with  hydro- 
chloric or  nitric  acid,  for  alter  Hi  luuirs' boiling  with  the 
latter  acid  U'  1026  grm.  of  potash  per  cent,  of  dry  soil  was 
obtained  in  s(dution.  Igniting  the  soil  did  not  increasH 
the  amount  of  potash  dissolved  by  water,  but  the  quantity 
fif  potash  dissohed  by  dilute  hydrochloric  :u-id  was, 
however,  greatly  augmented,  owing  to  the  de(-omiK»sitioii 
of  silicates  during  ignition. 

For  the  investigation  of  the  potassium  in  plants  Mrvrn- 
riiilix  annua  w,as  selected.  Tin-  plant  dried  at  lOO  ,  lost 
78 '21)  per  cent.,  and  the  dry  matter  containeil  1'9.3,">  per 
cent,  of  total  nitrogen,  12";J0  of  ash,  consisting  princip:illy 
of  potash  and  lime  compounds.  By  digesting  ,")()  grms,  ul' 
the  dry  plant  with  ,j00  grms.  of  cold  water,  1  '892  per  cent, 
of  i>otasb  were  dissolved,  whilst  ,')0(i  grms.  of  3  per  cent, 
hydrochloric  acid  renuived  2 '408  per  cent,  of  potash. 
Potassium,  therefore,  exists  in  jiliints  in  three  coinlitions  ; — 
I,  Soluble  in  water,  2,  .Soluble  in  acids,  3.  Insoluble  in 
these  st)lvents. 

The  humus  mould  taken  for  experiment  contained  at 
first  32-4  per  eent.  of  water,  but  lost  4,j-9  per  cent,  by  air 
drying.  The  dry  substance  contained  9 ',58  per  cent,  (d' 
organic  carbon,  1'4,'j  of  carbonii'  anhydricb-  iis  carbonate, 
0'8C  of  nitrogen,  and  1'1G,">  of  potash  (by  ammonium 
fluoride).  By  digesting  the  dry  humus  with  10  tinu's  its 
weight  of  water  for  24  hours.  0-296  grm.  of  potash 
dissolved,  or  quarter  of  the  potash  present,  and  40  times  as 
miu'h  :is  the  field-soil  yieldeil  under  siniilar  tre;itment. 
Whilst  0-, 184  |ier  eent.  of  potash  was  dissolveil  dunng  24 
hours  by  digesting  200  grms.  of  dry  hunins  with  1,000  grms. 
of  2  per  cent,  hydrochloric  acid,  and  as  in  the  case  of  field- 
soil,  incineration  increased  tin-  quantity  of  potash  dissolved 
by  dilute  acid,  even  then  O'Syfi  of  the  potash  remained 
undissolved.  The  results  show  that  the  nuiuM  does  not 
retain  ;ill  the  potash  derived  from  plants,  a  small  amount 
being  lost  by  rain,  I!ut  taking  into  consiiteration  the  large 
percentage  of  nitrogen  along  with  other  good  qualities, 
hnnuis  may  be  regarded  :is  a  quick  acting  compound 
uuiiuoe,  intermediate  in  I'harncter  befneen  organic  and 
inorganic  nuinnres, — \).  A.  L. 


Prerant  ions  for  the  Punhase  of  i'lorvr  Seed.i.     .1.  Kouig. 
Landiv,  Zeit,  f,  Westfaleii  u,  Lippe,  1888,  44, 

TiiK  author  calls  attention  to  the  fiict  that  several  samples 
of  seed  were  found  to  conl:iiii  about  30  per  cent,  of  clover 
silk.  And  other  samples  more  than  a  year  old  proved 
deficient  in  germinating  power  to  the  extent  ot  3o  to  40 
per  cent, — D,  A,  L, 
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Alineiicr  ofeerlah)  Pliinis  ill  rei-i/  Liineji  Soils. 
W.  K.Liiieiibv.     Agrif.  Si'ii-nce,  1,  218. 

TiiK  Auu-ricaii  ^■he^tnut  Iri'e  is  fouml  •^I'lieiallv  thioiii;hout 
(Ihio,  but  iii'ver  flouiishiiiir  in  liuu-sloiif  districts  nhoiv  llie 
Biitrr  is  hard,  Morcovi-r,  the  immeroiis  n-)>rrsiMitativi-s  of 
the  Kricaoi'a'  iii-M-r  grow  on  liiiu'stciiii>  soils. — I).  A.  I.. 


Aihlilion  of  Woml-iixhis  to  Superphn.tphali:    V.  T.  :M!i?<>r<- 
lein.     0.>sterr.  laiidw.  Woihi-iililalt,  1887,  3.5-.— .'i.'ifi. 

ExPERiMEXT.'s  on  a  d-hivial  sand-soil  with  barley,  oats, 
white  niiistard.  potatoes.  See.  indicate  that  when  wood- 
ashes  are  addeil  in  iinaiitities  under  '.'.'i  pei  eenl.  the  action 
of  the  superphosphate  i^  not  dimini-hed,  bnt  in  some 
eases  even  increased. — |).  A.  I-. 


Field. 


M'eif^htpcr        AUiu- 
Hectolitre,      minoids. 


Kehrmam'g  six-row  hsrlev  . . 

i:ni 

mis 

9-M 

Hropsleier  two-row  iKirlcy. . . 

i.nn 

IV  n 

9-81 

!<co!ch  (peerless  white)   bor- 
lev 

■2K0 
24W 

Gits 
GV4 

9-(l8 

Danish  two-row  barley 

9- 13 

.    Trotho's     {(iansefurther) 
t  wo-rnw  barley 


9'7!.> 


-I).  A.  1., 


And  the  composition  of  the  plantK  iti  1887  :  — 


Fisiills  of  Erprriineuls  OH  /idrlei/ in  Srhlesiriij-Uolitleiii  in 
1887.  A.  Kiiiinerlinjr.  I.andw.  Wocli.  f.  Schieswij;- 
llolstein,  1888,  8.5— SG. 

TliK  f<dlowing  conclusions,  drawn  from  tlu'  rcsiills  of 
experimental  cultivation  of  five  varieties  of  barley  tni 
medium  clay  soils  in  Schleswi^r-Holstein,  coutiiin  the 
experience  of  Miircker  in  Saxony. 

Glassy  appearance  indicates  hi^h  ))ercenta<fe  of  alhu- 
minoids|  but  the  best  quality  barleys  for  brewinf;  have  a 
lo«  perc-entaf;e  of  albuniinoids,  and  slinulil  n.  t  cunlain  many 
plasty  firains.  Hii;li  p>'rcentai;e  of  tlour  is  frequently 
as.sociated  with  bad  <'ol(mr,  and  the  •;rain  is  then  reffurdcd  as 
a  low  cla~-  brewing;  barley  iu  spite  »f  the  larjie  ainount  of 
starch.  'I'lie  cnlnur  appears  to  be  influenced  by  moisture, 
inasmuch  as  the  pcrccntaffe  of  moisture  in  the  sirain  increases 
Hs  the  quality  decreases.  Completi'  and  uniform  ri])enln;r 
and  dry  siorajre  ar<'  important  for  the  production  of  a  ;.'ood 
hrewiii;;  barley  ;  and  all  influences  interfering'  with  these 
conditions  are  ilclriiucntal  and  should  be  avoided,  sucli  as 
cnhivation  on  rollin;;  coinitry  or  on  moor  land  and  ex\iosure 
to  rain  during'  harvest.  Freshly  sown  nitrofjenons  manures 
or  soils  rich  iu  nitrojien  are  undesirable  for  the  production 
iif  barley  with  a  hif;h  ]ierceutaf;e  <d'  flour.  Maufxold-wur/el, 
^Ufrar-b<et,  or  rye  are  good  crops  to  precede  barley. 

The  followinfi  Mere  the  yields  in  kilos.  |)er  hectare,  the 
weight  per  hectolitre,  and  the  percentage  of  albuminoids  in 
the  dr^'  grain  in  the  live  \  arieties  of  barley  ; — 


Water   

Percent, 

82 -.17 

7-37 

Percent. 
7«-»9 

7-77 

Per  Cent. 

7&-fi-* 

Dryiunlter: 

7  00 

=  pure  allxoninoids 

r>'i).5 

ii-Bl 

.',■4.'. 

Fat   

1  Wl 

1-9.1 

r<w 

Sugar  

■jn-29 

9-.i5 

isn 

Other  non-nitroffenous  extract 

29- (18 

M-8I> 

.■)2-ll9 

W.Kiily  nine    

:il-.« 

.19-71 

.17  on 

Ash  

7-01 

7-17 

j-82 

-D.  A.  L. 


Coinpartilii'i'  K.rperlmfnt^i  with  Aiiiinoitiuni  Sii/phntr  and 
Soiiittm  \ilnitp  tts  Manures  for  Potntors.  Kieperl. 
HaiHiov.  land-  u.  f(ir..tw.  Zeit.  1888,  109. 

Tiir.  following  results  «cre  (ditained  per  morgen.  from   the 
experiment.s  : — 


Manuring. 


Potatr.ea.  i 


Starch. 


Otrs. 
Ilnmanureil ^       0"l 

•2\  centners  nuimonium  superphos- 
pliate  ]       80 

1  ctr;  annunnium  superphosphate 
.'ill  Ills,  (flerniant  supcrpllosphat'-. 
i;i  lbs.  (^hili  saltpetre .SO 

1  ctr.  superphosphate,  120  lbs.  Chili 
saltpetre  96 


Per  Cent. 
ii-i 


21-4 

20-7 
20-6 


Ctrs. 
IS  S-i 


bi'Hii 
if.-.-^; 

l»f.8 


—  D.  A.  I.. 


Experimenfiit  t'utliration  of  Mttize,  Surijhnm  Vniyare,  ttntl 
S.  Saccharulum  for  Fodder.  Schleli  ami  J.  Konig. 
Landw.  Z.'it.  f.  Westphaleii  n.  I,ii)pe,  188B,  2,^-26. 

In  these  experiments,  conducted  at  Ilerfoid.  the  seeds 
were  sown  in  May  in  rows  40  cm.  apart  ;  the  plants  were 
siui^led  out  on  the  Mtli  .June  and  harvested  in  September  22. 
Details  of  the  number,  length,  anil  «eight  of  the  stocks, 
haultiLs,  and  leaves  are  given  in  the  paper  ;  the  yield  in  kilos. 
per  hectare  was  as  follows  :  — 

Maiie 7410i! 

S.  vulgare 4S(i!« 

S.  Mecharatum  4M0S 


On  the  Supposed  Orcurrence  of  Hydrnyen  Peroxide  in 
VeyelaUe  and  Animal  Juires.  Th.  Hokoiny.  liir.  21, 
1100—1102. 

C.  WtJKSTKii  (Her.  19,  .lli'."!)  cimcliKle^  that  hydrogen 
peroxide  occurs  widely  distributed  in  vegetable  and  animal 
juices,  from  the  fad  that  white  tcfrau'ctbylparapbenylene- 
diamine  paper  is  turned  blue  on  being  brought  into  contact 
with  freshly  cut  muscles,  saliva,  potato  slices,  ^;c.  Bokornv 
maintains  that  this  conclusion  is  based  on  perfectly  in- 
suflicient  evidence.  Wurster  himself  has  shown  that  a 
Dumber  of  other  substain-es  giye  the  same  reaction  as 
hydrogen  peroxide.  Antongst  others  the  following  occur 
widely  ilistributed  in  animal  and  vegetable  juices  :  alcohols, 
salt,  aldehydes,  ethereal  oils,  and  sugar.  Kven  the  oxygen 
dissolveil  in  water  attacks  these  test  papers,  though  certainly 
more  sloM'ly  than  slices  of  apples  or  potatoes. 

The  only  legiliniale  conclusion  seems  to  be  that  postilili/ 
traces  of  hydrogen  peroxide  are  present  in  the  juices. 
Bokorny  ecuicludes,  from  his  own  inyestigations  (Pringsh. 
.Tahrb.  f.  yviss.  I5ot.  XVII.  2),  that  living  protoplasm 
(spiroffi/ra)  does  not  give  off  hydrogen  peroxide.  Spirogyrje 
do  not  cause  Wurster's  pajjcrs  to  turn  more  blue  than  water 
alone  does.  Comparative  experiments  by  Bokorny  have 
shown  that  the  old  reagents,  iodide  starch  papers,  ferrous 
sulphate  and  taiuiic  acid  give  distinct  reaction  with  one  part 
H..(>.;  to  luo.OOi)  parts  of  water;  whereas  one  part  of  H.,0., 
to  2i),O0l)  parts  of  water  is  necessary  to  give  a  distinct 
reaction  with  Wurster's  papei-s.  It  is  true  that  iodide  of 
starch  paper  is  slower  than  Wurster's  paper,  but  it  is  not 
affected  by  the  oxygen  in  the  water.  The  old  reagents 
are  theiefore  stated  to  be  more  trustworlby  than  Wurster's 
paper  in  testing  for  tlii'  iniimle  traces  of  hydrogen  per- 
oxide, which  are  only  likely  to  occur  in  plants  anil  animals. 

—  K.  W.  T.  K. 
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XVI.-SUGAE.  STARCH,  GUM.  Etc. 

Amih/iiso/  Suyar-Oefl  ill  1885, 1886,  ami  1887.    P.  Wapier. 
Zi-ils.  "(1.  laoilw.  V.-reini'  <1.  Grossh.  Hessni,  1888,  4t>. 

In  188.').  47  :  in  1H8(;.  7'J:  in  1887.  SOsampU"-  wereexaininol 
anil  <liiiHcil  :i  im'an  pt-recntajre  i>f  su^rur  amounting  tn 
I2-.12  ill  188:>,  lo  12-41  in  1880.  to  l.'ia'j  in  1887.  Kighty 
per  cent,  of  tin-  samplfs  in  1  w^.l  rontuim-d  from  Ui\  to  |-J 
per  orul.  of  sugar,  in  1886,  9.1  per  n-iit.  of  the  sampie><  ran 
from  11  to  14  per  cent.,  whilst  in  1887,  92  per  cent,  of  the 
•'umple^  liail  from  12  lo  10  per  cent,  of  siijrar,  and  there 
Here  none  lower  than  II  per  cent,  in  that  year. — D.  A.  L. 


I'uiiliiillintf    Ilif    Wusle   Water  from    Beel-Siigar    Works. 
KozletnUki.     I'rzegl.  teclin.  13,  2.'i7. 

-XfTKR  ilescribing  a  pliinl  for  the  above  purpose,  the  author 
states  that  a  large  nuantitv  of  organic  bodies  are  lost  in 
the  evaporating  pan.  being  mechanically  carrieil  away.  The 
cpiantity  may  be  considerably  reduced  (in  one  case  from 
(I-40")  to  o-i(7.'i  grms.  per  1  litre')  by  a  careful  control  of 
the  raste  water  and  by  employing  larger  still-heads. — A.  K. 


I'.  S.  Deparlmenl  of  Ai/riciilliiri'.     Division  of  Chrmiatry. 

Knilctin.  No.  17. 
Tills  is  au  interesting  ••  Record  of  Kxperiments  conducted 
bv  the  Commissioner  of  .Xgricultnre  In  the  manufacture  of 
sugar  from  Sorghum  and  Sugar  Cane-  at  Fori  Scott.  Kansas ; 
Hio  (jraiide,  New  .lersey  ;  and  Lawrence,  I^onisiaiia,  1887 — 
1888." 

The  greater  part  of  the  pamphlet  is  devoted  lo  the  results 
of  iiiannfaciiiriug  sugar  from  sorgl.um,  while  an  account  i.s 
also  given  of  experiments  made  with  the  diffusion  process 
and  with  sugar  canes  at  Lawrence.  La.  Previous  attempts 
and  failures  to  make  sugar  profitably  from  sorghum  are 
described,  and  the  present  slate  of  the  industry  is  sum- 
marised thus  :  "  The  experiments  in  making  sugar  from 
sorghum  which  have  been  in  progress  for  several  years  at 
private  expense,  assisteil  by  the  U.  S.  Department  of  Agri- 
culture, have  this  year  reached  results  sufficiently  favourable 
lo  place  the  manufacture  of  sorghum  on  a  profitable  basis." 

Congress  voted  3U,000  dollars  to  a«sist  in  experiments  at 
the  above-named  places,  and  tlie  State  of  Kansas,  which  is 
considered  the  locality  most  adapted  to  the  production  of 
sorghum.  passe<l  a  Bill  in  1887,  providing  for  a  bounty  of 
2  cents  per  pounil  to  be  paid  upon  all  sugar  raauiifactureil 
in  the  State  for  five  years,  the  maximum  amount  to  be  paid 
in  one  year  being  limited  to  l.i.OOO  dollars. 

The  reports  of  the  various  officials  connected  with  the 
experiments  are  very  full. 

.\t  Fort  Scott  the  total  amount  of  cleaned  cane  worked 
for  sugar  was  2,610  tons,  total  amount  of  first  sugar 
235.470  lbs.,  polarising,  on  an  average,  96  per  cent.,  and 
total  molasses,  51,000  gallons.  The  average  yield  of  first 
sugar  per  ton  of  cane  was  fully  100  lbs.,  polarising  97. 
and  12  gallons  of  molasses. 

This  factory  can  work  about  170tons  of  field  canes,  equal 
to  135  tons  of  chips  or  cleaned  canes,  per  day  of  22  hours, 
and  on  this  scale  the  total  cost  of  working  one  ton  of  cleaned 
cane  is  calculated  to  be  two  dollars.  The  cost  of  the  cane 
is  two  dollars  per  ton.  The  average  yield  of  cane  per  acre 
was  9',  tons. 

The  tntaf  value  of  the  products  of  the  season's  working, 
including  the  bounty  of  2  cents  per  lb.,  was  .'14,976  ".lO  dollars, 
and  the  cost  of  production  21,746  •  93  dollars,  leaving  a 
balance  of  1 3.229-57  dollars:  but  as  the  Department  of 
Agriculture  has  paid  6,534  •  73  dollars,  the  actual  piofit  to 
the  company  at  Fort  Scott  is  19,764 -.32  dollars  for  the 
season. 

The  processes  of  making  sugar  from  sorghum  are  a« 
follows  :  — 

1st.  The  topped  cane  is  delivered  at  the  factory  by  the 
farmers  who  grow  it. 


2nd.  The   cane  is  cut   by  a    machine  into  pieces  about 

IJ  in-,  long. 
3rd.  The  leaves  and  sheaths  are  separated  from  the  cut 

cane  by  fanning  mills. 
4th.  The  cleaned  cane  is  cut  into  fine  bits  called  chips. 

5lh.  The  chips  are  plaee<l  in  iron  tanks,  and  the  sugar 
"  diffused  " — soaked  out  with  hot  water. 

filh.  The  juice  obtained  by  diffusion  has  its  aciils  nearly, 
or  quite,  neiitralisoi  with  milk  of  lime,  and  is  heated 
and  skimmeil. 

7lh.  The  defecateil  or  clarified  juice  Is  boiled  to  a  semi- 
syrup  in  vacuum  pans. 

8tli.  The  semi-sjTup  is  boiled  "  to  grain  "  in  a  high 
vacuum  in  the  '•  strike  "  pan. 

9th.  The  mixture  of  sugar  and  molasses  from  the  strike 
pan  is  passed  through  a  mixing  machine  into  centri- 
fugal machines,  which  throw  opt  the  molasses  and 
retain  the  sugar. 

It  is  essential  that  the  cane  be  qnickly  worked  after  being 
cut  to  avoid  inversion,  and  the  rule  is  laid  down  that  while 
the  weather  is  warm  •■all  cane  cut  in  the  forenoon  should  be 
worked  the  same  day,  and  that  cut  in  the  afternoon  should 
be  worked  bv  noon  the  next  d:iy."  When  the  weather  is 
cooler  it  is  not  necessary  to  be  ipiite  so  prompt. 

At  first  much  difficulty  was  experiences!  owing  lo  inversion 
taking  place  in  the  division  kittery,  but  this  was  entirely 
prevented  by  pUicing  I'l  lbs.  of  precipitate<l  carbonate  of 
lime  in  each  cell  containing  about  2,000  lbs.  of  chips. 

The  amount  of  glucose  in  sorghum  is  large,  as  the  fol- 
lowin?  mean  figure^  from  a  table  show  : — 


Meaxs 

Sorghum 

1 

.     1 

Txmisiana 
r«ne. 

Lbs. 
IWIO 

MM 

1 

1 

1 

Lbs. 

14'SS 

Total  sugars  . 

240 -M 
49-S'7 

2  us* 

411'; 

solids 

in 

Total  soluble 

axsfis 

iSS-ns 

The  grape  sugar,  however,  imparts  a  very  agreeable  taste 
to  the  syrup,  and  on  this  account  is  considered  one  of  the 
most  valuable  contents  of  the  sorghum  cane. 

Another  feature  of  the  sorghum  industry  is  the  seed, 
of  which  there  is  produceil  about  two  bushels  per  ton,  and 
which  is  estimated  to  be  worth  about  70  cents  a  bushel. 

It  is  proposed  to  use  the  exhaust  chips  either  in  the 
manufacture  of  paper  pulp,  or,  after  expressing  a  large 
portion  of  the  water,  for  fuel. 

Experiments  on  the  storing  of  sorghum  canes  in  silos 
were  also  made,  and  from  these  it  is  •'  fully  established  that 
some  varieties  of  sorghum  cane  can  he  preserved  in  an  inex- 
pensive nay  without  impairment  of  the  sugar  until  the  end 
of  .Tauuary." 

A  long  account  is  also  given  of  air^evaporating  apparatus 
in  manufacturing  syrup,  both  with  air  at  the  ordinary 
temperature  and  when  heated  to  140'.  The  apparatus 
consisted  of  a  liquid  carrier  which  had  273  sq.  ft.  of  surface 
enclosed  in  a  box  3  ft.  by  2  ft.  and  6  ft.  high,  standing  on  a 
tank ;  the  liquid  carrier  passed  continuooslv  through  the 
BjTup  or  juice  in  the  tank,  and  its  surfaces  were  kept 
uniformly  wet  with  syrup  in  thin  films.  Hot  air  passed 
over  these  surfaces  and  evaporated  1  lb.  of  water  per  hour 
from  each  square  foot  of  surface.  By  this  means  juice  can 
be  evaporated  to  heavy  syrnp. 
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The  mean  aimlvMii  nf  jiiircs  of  frexh  chipRi  diffiiRion 
juices  iiiul  i-\liiiiist<'<l  rliips,  iire  as  follows:  — 


■o     1  r.i.-„             Diniuion            Exhaust. d 

1 

Surrosp  

P«r  Ont. 

.T-KI 

Per  Ont.            P^r  Cfnt. 
[        1-03 

Bv  using  the  diffusion  process  it  was  fcmnd  that 
9-_'ri-t  iiiT  cent,  of  all  the  siifrars  contained  in  the  eane,  was 
(>blaine<l. 

niffiislciii  experiiiifiils  were  also  eoiidiicted  with  sugarcane 
at  Liiwrenee,  La.,  al  a  factory  where  the  most  successful 
if>ult-  had  lieeii  iiblaiiied  liy  crushing'  the  canes,  and  the 
lestiuionv  of  the  owner  of  the  faetciry  is  that  :15  lbs.  more 
sugar  were  obtained  from  tlie  diffusion  process  than  from  the 
cnishiii^. 

The  (juantity  of  coal  required  to  mtike  1  lb.  of  su;;ar  by 
the  diffusion  nu'thod  was  estimated  at  2  lbs,,  hut  the 
evapoialinfT  appliances  wen-  not  economical,  and  it  is  cal- 
eulated  thai  with  betti^r  apparatus  oidy  1  — 1\  lbs.  of  coal 
per  pound  of  siiftar  wcuild  be  recpiired. 

It  is  pointed  out  that  diffusion  can  only  be  made  a  success 
economically  when  the  best  machinery  and  most  economical 
methods  are  ciuployi'd. 

An  extensive  series  of  I'xperiunMits  wen'  ninde  on  the 
use  of  brown  coal  and  wood  ihar  in  the  filtration  through 
(ilter  presM-s  of  cam-  juices  and  syrups.  The  decolouiising 
power  of  the  blown  coal  was  great,  but  it  was  a  complete 
failure  from  tlu-  point  of  view  <d'  i|Uantity  and  purity  of 
linmir  filtered,  whereas  wood  char  gavi'  much  better  results, 
as  the  tollowing  comparison  shows  :  — 


Matrix 
refinired  on 

Weight 
111  Sucrose. 


Improvement 
of  Purity 
( 'oefTicient. 


Blown  coal . 


Wood  char. 


Per  Cent. 
30  to  4.') 


4  to  13 


n-sn  tof9fl 


I'.Wto  f.KI 


Decoloiirisatiou 
Sulphured. 


Per  Cent. 

no  tnsfl 


.  The  ton  referred  to  neighs  only  2,000  lbs.— W.  M. 


Oh  //if  Ci.wpouiiJs  of  Plier.i/llii/dnuiiie  with  Sugars. 
E.  Fischer.     Ber.  21,  '.'S8— 991. 
TllK  c<m\ersion     into    the    osazoiies,  which    are    difficultly 
soluble  and  crystallise  well,  is  the  best  method  for  identifying 
sugars.     This"  method  has  been  applied  in  the  examination 
of  certain  sugars  the  constitution  of  which  was  doubtful. 

Vhhio.ie. — Kxperiments  prove  that  this  is  identical  with 
dextrose, 

Crociise. — The  colouring  matter  and  the  bitt.r  principle 
gf  saffron  yields  on  heating  with  acids  a  sugar,  which  was 
called  crocose  by  Kayser.  On  treatment  with  phenyl- 
hydrazine  phenvlglncose-azoue  was  formeJ.  It  consists, 
therefore,  in  pari,  of  dextrose.  Whether  another  sugar  is 
present  is  not  yet  decided. 

Formosv.  —  The  j)rodnct  obtained  from  formaldehyde  and 
valcium  hvdroxide  by  Butlerow  i«,  according  to  Loew,  a 
HDiform  body  of  the' coniposiliou  f,,II|;<)c.  which  be  calls 
formose.  The  phenylformose-azone  analysed  by  Jyocw  is, 
however,  a  mixture  of  at  least  two,  but  probably  of  three  or 
four  osazones.  The  author  describes  the  means  of  -eparal- 
ing  the  osazones.  I'henvlforniose-azone  has  the  formnia 
C„H.sN,04,  and  mchs  bit'weeu  l."?0  and  144  C.  Another 
product  melts  al  about  200  C.and  the  figure*  obiamed 
from  analvsis  are  bclweeii  those  calculated  for  L'ijII.joNjO;, 
and  C,,H~N\0,.  There  has  been  a  third  osaisone  observed, 
melting  above  204-  C,  which  was  not,  however,  obtained 
perfectly  pure. — A.  I.. 


XVIL-BREWING,  WINES.  SPIRITS,  Etc, 

On   ihf  l-'li'itl  if  Ihv  Wiilir  im   llie   Quiilili/  <,f  the  Beer. 
(I.  Wiiidis'ch.     Wocbenschr.  f.  Hiaiier.  5,  2.S7, 

TiiK  author  enumerates  a  few  instances  showing  that  a 
variation  in  the  character  of  the  water  affects  the  heer,  and 
enjoins  brewers  to  fieipiently  analyse  the  water  they  employ, 
as  the  latter  is  continuously  liable  to  change  its  cuiuposition. 
In  one  case  an  unexpected  turbidity  of  the  beer  was  ti-aced 
to  the  presence  of  ii   large  nuuibcr  of  hiicleria   in  the  water. 

-A.  R. 


T)eH(iluiiil!iiu  nf  Almhtil.     f'liem.  Zcit.  12,  ■'''-3. 

The  detiaturation  of  alcohol  by  means  of  pyridine  and 
methyl  alcohol  is  the'  best  means  of  rendering  the  iiroduct 
unfit  for  consumption.  The  added  ingredients  cannot  be 
removi'il  by  distillation  or  by  ililutlon,  and  then  filtering 
tbiongli  cliarcoiil  ;  the  pyridine  i»  held  back  by  distilling 
after  the  addition  of  aciil,  but  thi-  wood  spirit  remains  with 
the  distilliile.  Further,  it  is  imt  jiossililc  to  render  alcohol 
thus  treated  fit  for  consuiuptiiin  by  the  addition  of  acids,  or 
of  aromatic  essences.  A  mixture  of  two  volumes  of  wood 
spirit  to  one  volnine  of  pyridine  was  originally  recommended 
by  the  Geriuan  commission  on  this  subject,  three  litres  of 
this  mixture  being  added  to  100  litres  of  100  per  cent, 
alcohol.  It  appeared,  however,  that  the  proportion  of 
pyridine  was  too  creat,  and  at  the  close  of  last  year  the 
following  proportions  were  adopted  : — 1  viduine  of  pyridine 
to  4  volumes  of  wood  s|iirit,  and  2',  litres  of  this  mixture 
to  100  litres  of  luO  per  cent,  alcohol.  The  complaints 
regarding  the  denaturation  of  alcohol  by  this  means  are 
to  be  traced  to  two  causes;  on  the  one  hand  the  proportimis 
at  first  adopted  contained  too  luueh  pyridine,  and  there  is  no 
doubt  a  considerable  anioiinl  of  this  over-denaturated 
alcohol  still  in  the  market,  whilst  on  the  other  baud  the 
objectionable  properties  of  denatuiated  spirit  is  often  due 
to  the  spirit  itself,  and  not  to  the  ingredients  added. 

— ('.  A.  K. 


lircent    Prof/ress  in    the  Mamifacliire   nf  Spirit.     Diiigl. 
I'olyt.  J.  268,  126— l.'id. 

In  a  report  to  the  Society  of  Technical  Chemistry  In  Bavaria 
on  the  estimation  of  fusel  oil  in  brandy,  May rhofer  selects 
from  various  methods  those  of  IMse  and  Traube  as  being 
the  only  ones  likely  to  luect  the  difficulties  of  the  fusel  oil 
question,  and  gives  a  decided  preference  to  Riise's  method, 
which  depends  on  the  alteiation  in  volume  of  a  layer  of 
chloroform.  (.This  .lournal,  188G,  498.)  The  author  has 
examined  the  influence  exerted  by  ethereal  oils  which 
cainiot  he  coiupletcly  separated  from  the  alcohol  by  distilla- 
tion with  caustic  potaiih,  and  finds  that  the  presence  of  nitro- 
benzene, oil  of  i>cppermint,  oil  of  fennel,  acetate  of  amyl, 
oils  of  orange  and  carraway,  hardly  affect  liose's  method, 
but  evert  a  large  influence  in  the  case  of  Traube's  method, 
which  has  the  further  disadvantage  of  being  largely 
aft'ected  by  accidental  conditions,  such  as  slight  turbidity 
of  the  fluid,  or  mere  traces  of  moisture  in  the  capillary 
tnbes.  R.  Freseuius  recommends  great  caution  in  the  use 
of  cither  method,  as  they  have  in  some  cases  given  high 
results  with  cognac  of  known  purity.  A  proposal  of 
Slayrhofer  to  estimate  fusel  oil  in  liqueurs  and  brandies  by 
Hose's  method  as  modified  by  Stutzer  and  Heitmair  was 
adopted  by  the  meeting,  the  method  of  Traube  being 
discarded. 

Officially  selected  methods  for  testing  denaturation  agents 
are  published  with  detailed  histructions  (Zeitschrift  fiir 
Spiritusindiistrie  10,  3-»4)-  The  instructions  concerning 
wood  spirit  are  :  — U)  The  colour  must  not  be  darker 
than  the  lighter  Rhine  wines.  (,2.)  The  specific  gravity 
must  be  taken  with  instruments  oiEcially  verified,  (a.)  For 
the  boiling  point  dcterinination  100  cc.  are  to  be  placed  in 
a  metal  fljisk  which  has  a  bulb  tube  for  carrying  a  delicate 
thermometer,  and  for  coimexion  with  a  I.iebig's  condenser. 
The  distillation  must  proceed  slowly  enough  to  deliver  the 
distillate  in  separate  drops,  and  at  least  90  cc.  must  come 
over  below  75°  C.     (,4.)  20  cc.  of   the  wood  spirit  when 
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inixcil  with  Id  re.  wiitiT  must  fjivc  nii  sc|mriitioii  of  oily 
drops  oil  staiulini;.  (5.)  As  to  thu  iiroportioii  of  iiectoDi-, 
2(1  cc.  wood  sjurit  sliakfu  with  Id  I'C.  raustic  sodii  of 
I'.'tsp.  gr.  must  ciuisu  ii  separation  of  at  least  4  cc.  on 
staudiuf;.  (fi.)  As  to  bromine  absorption  a  specified 
solution  of  potassium  hromate  and  bromide  is  acidified 
with  sulphuric  acid,  by  which  O- Td.l  i,'rm.  bromine  is  set 
free,  and  to  this  the  wood  spirit  is  a(bli'd  in  drops  until 
the  colour  disappears  ;  not  more  than  Id  cc.  and  not  less 
than  7'.'>  cc.  of  the  wood  spirit  must  be  rcciuircd.  Eipial 
parts  of  the  wood  spirit  and  water  are  to  be  iiouied  into  a 
stoppered  tiask  tilled  wiili  small  pieces  of  freshly-burnt 
(■harcoal,  and  alU-r  standing  12  hours,  at  least  ;td  cc.  of 
the  filtered  liquid  UMist  be  rcciuircd  to  decolourise  the 
Hhove-mcntiiuicd  broinini'  solution.  The  bromine  tests 
must  be  nuide  by  dayli;;ht.  I'yridiuc  bases  must  fulfil 
the  following  conditions: — (1.)  Since  the  mixture  of 
pyridiiu'  bases  is  liable  to  deepeu  in  colour  on  lonj> 
stiuidiuj;,  the  tint  of  Madeira  wine  is  the  limit  of  colour 
allowable.  (2.)  2d  cc.  of  a  solution  of  I  cc.  of  pyridine 
bases  in  250  cc.  water  when  mixed  with  a  .">  per  cent, 
aqueous  solution  of  cadmium  chloride  nuist  give  a  per- 
ceptible cloudiness  after  a  lew  moments.  (H.)  The  boiling 
point  iletcrminatiou  is  to  be  made  as  for  wood  spirit,  and 
at  least  90  cc.  of  distillate  must  come  over  below  I4d  C. 
(4.)  2d  cc.  pyriiliue  mixed  with  40  cc.  water  must  pivc  no 
oily  drops  on  standing.  (.').)  As  to  the  proportion  of  water, 
agitation  of  21)  cc.  of  the  bases  with  20  cc.  caustic  soda  of 
1'4  sp.  gr.  unist  result  in  the  separation  of  at  least  18  cc. 
of  the  bases  after  standing  some  time.  (6.)  Four  drops  of 
the  pyridine  healed  on  platinum  foil  over  a  IJunscn  tianie 
must  burn  away  ami  have  no  residue. 

An  article  in  the  (liizela  on  the  testing  and  dcnaluration 
of  foreign  s|iirits  in  Spain  recommends  testing  with  sulphuric 
acid  and  with  caustic  potash  only,  and  a  denaturation  with 
petrolcinn,  and  that,  in  order  to  luininiise  the  possibility  of 
.-idmixture  of  the  spirit  with  extractive  matters  from  the 
wood,  the  casks  should  be  well  gelatined. 

1!.  Diez  publishes  (Zeitschrift  fiir  physiologiscbe  Chemie 
11,  -I'i)  a  "ew  method  for  the  iiuantitative  estimation  of 
glycerol.  The  s(dution  should  contain  not  more  than 
d-2  gnu.  glycerol  in  U)  or  2d  cc,  and  this  is  shaken  with 
.')  cc.  benzoyl  chloride  and  3.5  cc.  caustic  soda  of  Id  percent, 
strength,  on  which  the  glycerol  is  separated  as  tribenzoate. 

Will  recommends  (Archiv.  fur  Pharmaeie,  812)  for  the 
estimation  of  grape  sugar,  the  precipitation  as  barium 
.saccharate  in  presence  of  alcohol. 

F.  >[ylius  publishes  (Zeitschrift  fiir  physiologiscbe 
Chemie  1] ,  30c5  researches  on  the  blue  iodide  of  starch, 
which  is  shown  to  bear  a  striking  analogy  to  iodocholic 
acid.  The  evidence  is  strongly  in  favour  of  its  being  a 
chemical  compound  raiher  than  a  mechanical  mixture. 
Without  ibe  presence  of  hydriodic  acid,  no  blue  compound 
is  formed.  Metallic  salts  of  the  blue  compound  are 
obtainable,  and  ((%|1I,„();„I),  IBa^  is  given  as  the  probable 
formula  of  the  bannni  compound. 

Researches  ou  tliiistase.  C.  .1.  Lintner  publishes  ( Joiu-nal 
fiir  piakt.  Cbcmie,  1SS7,  481)  a  continuation  of  liis  work 
on  this  subject,  and  examines  the  properties  of  diastase 
from  other  grain  than  barley.  He  finds  that  wheat  contains 
fully  as  much  diastase  as  barley,  and  of  identical  character. 
He  confirms  the  previously  noted  fact  that  diastase  with- 
stands the  deteriorating  etfect  of  higher  temperatures  better 
in  piesence  of  starch  than  when  heated  alone,  and  also 
that  diastase  parts  with  none  of  its  inverting  power  by  its 
action  on  starch  at  the  ordinary  temperature  (I7".V') ;  the 
maxinuini  effect  from  a  given  weight  of  diastase  is  obtained 
at  Mf  C.—G.  H.  1?. 


alcoholic  fermentation  in  saccharine  liquids,  whereby  a  murh 
greater  percentage  of  alcohol  is  obtained,  siuco  a  larger 
quantity  of  glucose  or  other  saccharine  substance  can  l>e 
enqiloyed  than  in  the  ordinary  process. — J    H. 


I'ATKXTS. 


I iitprovemenU  in  the  Maitiifacfitre  itf  Afcuhulic  Liquith. 
jokiebi  Takimiine,  Tokio,  Japan.  Kng.  I'at.  7277, 
May  19,  1887.     id. 

This  invention  has  for  its  object  the  increased  economy  in 
the  mamifactnre  of  alcoholic  liquids,  the  Sake  ferment  being 
uscil  either   alone   or   ccnnbini'cl    »ith    via-t    for    |irnuiiitlng 


The  Manufacture  of  Wine  frnm  liarhtj  and  other  Grain. 
G.  K.  .Iaci|uemin,  Nanev,  France.  Kng.  I'at.  S.'ie.'t, 
July  1,  1887.     G(/. 

AnvASTAGE  is  taken  in  this  process  of  the  fact  that  when 
saccharomyees  ellipsoideus  is  employed  ahjue  in  the  fermen- 
tation of  nmlt  wort,  to  which  an  a|ipreiiable  iiuaulity  of 
iu\'ert  sngar  is  ad<led,  a  true  bai-ley  ;vine  is  proiluced. 
Sweet  malt  wort  (i.e.  wort  to  which  no  hops  have  bi-eti 
added)  is  taken,  of  such  specific  gravity  as  to  give  an 
extract  of  26  to30grnis.  of  solid  matter  per  1,000  cc.  ;  to  this 
is  added  a  suitable  ipn>ntity  of  bilarlrate  of  potash,  for  the 
proiliiction  of  an  acidity  similar  to  that  of  the  grape,  a 
certain  proportion  of  invert  sugar  is  next  aibled,  whereby 
the  elliptical  ferireutation  is  set  up,  and  after  following 
the  usual  course  of  fermenting  grape-must,  a  white  wine  is 
produced  possessing  the  same  taste  and  odour  as  that 
ordinarily  obtained  Irom  grapes.  A  portion  of  the  gerini- 
mated  grain  may  be  replaced  by  an  eqtiivalent  (juantity  of 
lereal  flour,  rice  or  maixe,  in  the  preparation  of  the  worl, 
and  instead  of  cane  sugar  the  juice  of  saechariferons  plants, 
beetroot,  sorghum,  &c.  or  commercial  glucose  may  be  used. 

— ,T.  H. 


XVIII.-CHEMISTRY  OP  FOODS,  SANITARY 
CHEMISTRY,  AND  DISINFECTANTS. 

(^)— CHEMISTRY    OF    FOOD. 

On  Cocoa.     C.  G.  Bernard.     Chem.  Zeit.  12,  41."). 

Cocoa  berries  contain  from  4  0.) — 4 '73  p. c.  of  water.  When 
roasted  they  contain  only  2'48  — 317  p.c,  and  are  very 
hygroscopic.  It  is  not  advis.able  to  judge  of  the  excellence 
of  a  cocoa  preparation  by  its  ash,  as  the  (piantity  of  the 
latter  will  be  greater,  the  less  fat  it  contains.  Thus  Sprijugli's 
saccharine-cocoa  has  6- 4.")  p.c.  of  asb,aud.conta'ns28'78  p.c. 
of  fat,  whereas  one  of  the  most  soluble  and  best  known  Dutch 
cocoas  has  7'9  p.c.  of  ash  and  3G'8  p.c.  of  fat,  the  latter 
being  of  course  preferable,  notwithstanding  the  higher 
percentage  of  ash. — A.  R. 


Kola  Xiils.  J.  V.  Jobst  and  O.  Hesse,  (iewerbl.  a. 
Wiirtenburg,  40,  'J-*- 
.\s  these  nnts  conlaiu  1'83  p.c.  of  caffeine  they  may  be 
regarded  as  a  strong  stimulant.  When  roaste<l  like  coffee, 
ground  and  extracted  with  hot  water,  the  infusion  has 
an  unpleasant  taste  resembling  acorn-coffee.  To  make 
chocolate  from  kola  luits,  they  are  roasted  and  ground,  and 
cocoa-butter  added  as  the  nuts  )lo  not  contain  sutfieient 
fat.  This  chocolate  is  of  superior  appearance  and  smell, 
but  the  flavour  resembles  acorn-chocolate.  However,  kola 
nuts  are  likely  to  be  used  as  an  admixture  of  cocoa  in  the 
preparation  of  chocolate.— A.  1{. 


{/*)— SA^'ITAHY  CHEMISTK5f. 

Composition  of  the  Neir  Water  Sttppli/  from  .Xanuhof 
for  Leipzig.  F.  llofmaJi.  .lour.  (.  (iasbelenchtung,  31, 
LOC— 158.', 

TiiK  composition  of  this  water  is  as  follows ;  that  of  the  old 
supply,  the  Counewitz  water,  being  given  for  comparison. 
The  sample  of  the  Nannbof  water  wa-  taken  as  it  I'UtiTs 
the  resi^rvrir. 

c 
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One  litre  coDtains : — 


K,0 

XM) 1*'2 

XH, " 

UaO IS'S 

Mg() {         B"l 

Fe,0, O'S 

SO, 

SiOj *»•« 

N;()j *'^ 

01 5-!i 

XaCl !'■« 

Oupi'ii  of  KjMn.Os  required  to  oxidise 
the  orpinio  snbstanee 0 

Total  solids  dried  at  100=  C 138-5 

A  (leterminatiou  of  tlie  iron  in  the  water  at  Naimhof  showed 
lOSmgriu.  TegOj,  the  quantity  of  this  constituent  appa- 
rently deereasiu};  durinp  transit.  The  methods  used  for 
analysis  were  the  ordinary  ones.  In  the  case  of  t!ie 
ammonia'  300  cc.  were  treated  with  sodium  carbonate,  and 
after  the  precipitate  liad  settled  20  cc.  were  Nesslerised. 

—J.  W.  I.. 


carbonic  acid  and  allowed  to  crystallise.  The  crystals 
obtained  by  re-solution  and  a  second  crystallisation  are 
dried  over  sulphuric  acid,  and  5  ozs.  dissolved  in  a  gallon 
of  cold  distilled  water  already  containing  7  ozs.  of  borax  in 
solution. 

It  is  claimed  that  the  rcsuliin^;  liiiuid  has  valuable 
curative  jiroperties,  especially  for  skin  and  throat  diseases, 
is  an  excellent  dentifrice,  and  a  <rood  preservative  of  fooil. 
Dilutcil  with  u'OO  times  its  volume  of  water  it  forms  a 
powerful  disinfectant.  Other  oxidisers  and  antiseptics  mu\ 
he  substituted  for  those  prescribeil  above. — A.  li.  O. 


Imprnvemenis  in  Apparatus  for  I'uyifying  ami  Flllevinti 
Water.  ().  II.  .lewell,  Chicafjo,  T.S.A.  Eng.  Pal.  183(i, 
February  7,  1«88.     XU. 

The  water  is  foreed  through  a  sand  filter  in  a  closed  cyliii  • 
drieal  tauk,  the  outlet  pipe  risinjr  from  bdow  the  filter-bed 
to  above  the  top  of  the  tank.  A  branch  from  the  feed-piiic 
goes  directly  underneath  tlu'  filter-bed,  and  comnmnicates 
with  a  series  of  distributors  by  a  number  of  lateral  branches. 
When  the  filter-be<l  reipiires  cleansing,  water  is  admitted 
below  it  by  this  branch  pipe,  and,  rising  upwani,  it  cleans 
the  bed,  and  escapes  by  a  suitable  outlet.  If  it  is  desired 
to  introduce  gaseous  or  rupud  reagents  to  precipitate  any 
matters  dissolved  in  the  water,  the  inlet  for  such  reagents 
is  connected  with  the  suction  pipe  of  the  ]>ump.  An  impor- 
tant feature  in  the  improvements  is  the  use,  if  desired,  of 
electrolysis  as  a  purifying  or  precipitating  agent.  Two 
suitably  chosen  electrodes  are  contained  in  a  dome  sur- 
mounting the  filtering  cylinder,  and  are  .so  placed  as  to  be 
just  below  the  water  inlet.  Any  solid  matters  therefori' 
precipitated  by  the  electric  current  in  the  upper  part  of  the 
tank  are  separated  as  the  water  passes  aownwards  through 
the  filter-bed.— A.  K.  D. 


PATENTS. 

,V*ip  or  Improved  Compositions  for  Disinfectant,  Preser- 
ralive,  or  Remedial  Purposes.  .1.  W.  Hamilton,  Liver- 
pool.    Eng.  Pat.  6571,  May  4,  1887.     6rf. 

The  leading  feature  of  this  invention  is  the  combination  of 
a  strongly  oxidising  compound  with  an  antiseptic.  For 
ordinary  purposes  it  is  proposed  to  proceed  as  follows. 
To  14  ozs.  of  potassium  chlorate  and  IC  ozs.  of  black  oxide 
of  manganese  (both  pulverised  and  well  mixed  together)  is 
added  a  solution  of  20  ozs.  of  caustic  potash  in  16  ozs.  of 
distilled  water.  The  whole  is  evaporated  to  dryness  and 
heated  in  a  covered  crucible  to  semifusion.  After  boiling 
several   times    with    water   the   extract    is   saturated    with 


XIX.-PAPEE.  PASTEBOARD,  Etc. 

PATENTS. 

Improvements  tn  Apparatus  for  ,'itraininti  Pulp  used  in  the 
^Manufacture  of  J'.iper.  (i.  Hibbert,  Gateshejid-on-Tynr. 
Eng.  Pal.  6^-^i,  May  11,  1887.     8rf. 

The  apjiaratns  is  shown  in  section  in  Kig.  1.  The  frame 
A,  cairying  the  strainer  ]ilates  n,  is  pivoted  at  H'  on  to 
the  vat  n.  and  at  the  other  end  is  connected  with  the  roil  E, 


Fig.  1. 


by  means  of  which  and  the  cam  li  a  shaking  nuition  is 
produced.  The  frame  A  is  nuide  smaller  than  the  vat  B, 
and  the  two  are  connected  by  nu-ans  of  a  flexible  diaphragm 
C,  Fig.  2.  The  shaking  motion  prodiucd  by  the  rod  E 
en-ates  a  partial  vaiiiuiu  nmlcr  the  plates  «.  and  assists  the 


passage  of  the  pulp.  This  is  further  assisted  by  means  of 
the  motion  of  the  diaidiragni  1).  Fig.  1,  and  by  the  knocking 
caused  by  the  contact  of  the  brackets  H,  Fig.  2,  fixeil  on 
the  frame  A  \.-ith  the  vat  IJ.  The  pulp  is  run  ioto  llie 
box  A',  and  flows  over  the  strainer-platcv,  which  are  placed 
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:it  an  angle  so  that  the  portion  retained  by  the  strainer  nia\ 
flow  away  to  he  diseharged  by  the  pipe  1'.  Tlie  frame  A  is 
parried  by  means  of  the  springs  G,  Fig.  2. — K.  J.  H. 


Iiiiproreiiu-iils  in  I'lvpiiriiii/  SnJ'iti/  I'aper  for  Cheques  iir 
other  Vociimnils.  |{.  (.'.  Menzies,  Mnsselbiirgh,  anil 
C.  M.  King,  Lomh.n.    En-r.  Pat.  722G,  May  18, 1887.    6(/. 

This  invention  consists  in  rddin<r  to  the  pnlp,  jdiosphate  of 
copper,  ferrocyanide  of  zinc  and  jihosphate  of  manganese. 
When  acid  is  added  to  paper  so  prepuri'il,  ;i  stain  of  ferro- 
cyanide of  copper  is  produced  which  is  exoeeilin^rly  difficult 
to  remove.  \Vhen  sn  alkali  is  added,  a  stain  of  ferro- 
evanide  of  copper  and  inaniaiiese  oxide  is  formed. 

-K.  .1.  13. 


Improvemeiil.i  in  Treatinij  Rhea  or  China  Grass  and  like 
Plants,  and  Apparatus  therefor.  K.  Casper,  Bayswater. 
Eng.  Pat.  14,034,  October  Ij',  1887.     8</. 

The  improved  apparatus  consists  of  a  tank  divided  into 
three  compartments  connected  with  each  other  at  the 
bottom.  The  material  to  be  treated  is  placed  in  a  series  of 
perforated  trays.  The  centre  compartment  is  furni.shed 
with  an  airtight  piston,  moving  up  and  down  by  means  of 
a  connecting  ro<l  and  crank  or  eccentric.  By  the  down- 
wanl  motion  of  the  piston  the  liquid  in  the  tank  is  forced 
down  through  the  material  contained  in  the  central  division 
and  up  through  that  in  the  outer  ones,  the  opposite  being 
the  case  when  the  piston  is  moved  upward.  In  this  way 
every  particle  of  the  material  is  brought  in  contact  with  the 
liquid,  which  may  be  heated  by  means  of  a  steam  coil  in  the 
bottom  of  the  tank. — E.  J.  B. 


XX.-FINE  CHEMICALS,  ALKALOIDS. 
ESSENCES  AND  EXTRACTS. 

Two  Neip  Sulict/lates.     B.  Fischer.     Pharm.  Zcit.  33,  l-^C 

(I.)  Hiidraryyrum  sallcylicum,  a  white  tasteless  and 
odourless  powder  of  neutral  reaction,  with  difficulty  soluble 
in  water  or  alcohol.  It  is  decomposed  by  CO;  but  not  by 
acetic,  tartaric,  or  lactic  acid,  and  dissolves  readily  in  caustic 
soda. 

(2.)  Magnesium  salici/ticum  is  prepared  by  saturating 
hot  aqueous  solutions  of  salicylic  acid  with  MgC03.  It 
crjstallises  in  long  colourless  needles  readily  soluble  in 
water  or  alcohol,  and  has  a  slightly  bitter  taste  — A.  1!. 


Sparteine.     F.  B.  Ahrens.     Ber.  21,  82o— 832. 

Si'AUTF.iNK  yields  a  base  CnH.ijX.,  and  methyl  ioilide  when 
heated  w  ith  hydriodic  acid,  and  the  base  thus  obtained  forms 
a  nitroso  derivative.     Vr'hi'n  sparteine   sulphate  is  distlllcil 


with  lime,  ethylene   and    propylene    are  evolved,   and  a 

mixture  of  bases  is  obtained,  in  which  the  presence  of 
7-picoline  was  proved.  By  passing  sparteine  through  a 
tube  heated  to  dull  redness,  pyridine,  y-picoline,  small 
quantities  of  a  reduced  base,  ethylene,  propylene,  non- 
aromatic  hydrocarbons,  ammonia,  and  hydrocyanic  acid  are 
produced. 

From  the  above  results  it  follows  that  spartcTne  is  a 
nyridine  derivative  ;  since  only  very  simple  pyridine  deriva- 
tives and  no  aromatic  compoui\ds  are  obtained  by  the  above 
decompositions,  it  is  probable  that  the  molecule  is  composed 
of  two  pyridine  rings,  which  are  perhaps  linked  in  a  similar 
manner  as  in  nicotine.  The  fact  that  pyridine  earboxylie 
acids  cannot  be  obtained  by  ihe  oxidation  of  sparteine  (this 
.lournal  1887,  736),  and  also  that  it  can  only  uike  up  two 
atoms  of  hydrogeu,  shows  the  presence  of  reduced  ring.^. 
One  methyl  group  is  combiiu-d  with  nitrogen  and  one  is 
situated  iu  the  7  position  in  one  of  the  pyridine  rings.  A 
side  chain,  consisting  of  three  carbon  atom-,  is  probably 
present. — F.  S.  K. 


Apiol.    G.  Oiamician  and  P.  Silber.     Ber.  21,  9l;>— 9H- 

Aiioi.  is  found  in  the  distillation-product  obtained  in  the 
preparation  of  "  oil  of  parsley,"  when  parsley  seeds  are 
distilled  with  water.  Besides  a  terpene,  a  crystallis.ible 
body  has  been  long  identified,  the  latter  gradually  separating 
out  in  fine  needles.  This  is  the  so-called  "prtrs/c//  cam- 
phor" or  apiol,  and  has  the  formula  CiaH,/),.  It  dissolves 
with  gentle  warming  in  concentrated  sulphuric  acid,  pro<lucing 
an  intense  red  colouration,  a  reaction  characteristic  of  it 
(Ber.  19,  1477).  Apiol  boils  under  ordinary  pressure  at 
294%  under  34  mm.  pressure  at  179'.  It  can  be  distilled 
with  steam,  and  dissolves  readily  in  ordinary  solvents.  It 
does  not  combine  either  with  acids  or  bases,  and  yields  no 
compound  with  hydroxylamine  or  pheuylhydrazine.  When 
oxidised  with  chromic  acid  a  neutral  compound  (probably 
Cn,H,|)Oj)  is  obtained,  which  is  sp.ariugly  soluble  iu  water 
and  petroleum  ether,  but  dissolves  readily  in  alcohol  and 
ether.  It  crystallises  from  benzene  and  alcohol  in  long, 
shining  needles,  melting  at  102°,  and  dissolves  in  con- 
centrated sulphuric  acid  with  an  intensely  yellow  colour, 
which  changes  to  olive  green  on  wanning.  Brown  flocks 
are  precipitated  from  this  solution  by  the  addition  of 
water. 

W^hen  apiol  is  oxidised  with  potassium  permanganate 
an  acid,  and  a  neutral  substance  melting  at  122°,  are 
obtained.— F.  S.  K. 


Apiol.     J.Ginsberg.     Ber.  21,  1192— 1194. 

TiiK  only  product  obtained  by  boiling  apiol  (Ber.  19,  1478) 
with  alcoholic  potash,  seems  to  be  an  isomer,  which,  on 
oxidation  with  chromic  acid,  yields  a  compound  which 
crystallises  in  colourless  needles,  melting  at  102°  and  boiling 
at"31o°. 

The  nilro-compound  of  apiol  (loc.  cit.)  gives  with 
stannous  chloride  and  alcoholic  hydrochloric  acid  a  i-edue- 
tion  product,  which  crystallises  from  boiling  water  in  long, 
yellowish  needles,  meiting  at  118°,  and  soluble  in  minenil 
acids  with  a  red  colour.  This  base  forms  a  picrale,  hydro- 
chloride and  an  acetyl  derivative ;  the  latter  crystallises 
from  water  in  colourless  leaflets,  which  melt  at  260°, 

— F.  S.  K. 


On  Sarceine.      Ad.    Claus   and   AI.  Meixnei-.      .T.    Prakt. 
Chem.  37,  1—9. 

The  substance  which  has  hitherto  been  regarded  as  pure 
narceine  is  found  to  contain  certain  impurities,  which  are 
removetlby  a  limited  oxidation  with  potassium  permanganate. 
In  this  case,  impurities  are  fir=.t  oxidised,  but  at  the  sann- 
time  a  considerable  quantity  of  narceTue  is  also  decomposed. 
The  pure  product,  C^H^gXO,,  melts  at  162°.  On  further 
oxidation  with  permanganate  (4'  mol.  of  the  latter  to  1  mol. 
of  narceine)  at  20° — 23°,  an  acid  is  obtained  called  by  the 
authors  A'nrceicociV,  C,-;II,iX08  + 3  H„0.  It  is  a  tribasie 
acid.     Narce'lc  acid  molts  at  184°,  when  it  is  deconipos<>d 
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into  CO^  diaaelhylamine  and  a  now  acid  of  the  foimula 
C|..H,()b,  call«l  IJihydrojcif-tKiphtliali'-  iiciil.  This  clianjie  is 
best  i-fft'otiil  by  piissiiip  :i  oiirri'iit  of  air  tliroii^rli  iiarccic 
acid  lieated  lo  18U — 200".  The  new  nuid  is  oblaiiiod  pure 
from  th«  residue  by  sublimation.  It  then  melts  at  1C2''. 
On  iTvstallisinf;  from  hot  water  no  ehange  in  the  eom- 
positioii  is  observed,  wliecoc  it  may  lie  inferred  that  an 
anhydride  is  not  fornnii  by  sublimation.  The  acid  is 
dibasic.  By  reducing'  with  phosphorus  and  cone.  HI  for 
several  days,  a  new  \aplilhalic  acid,  ( UH^Oj,  is  formed, 
meltin<r  at  2.i0" — 253^  which,  ou  distilliufT  with  lime,  gives 
naphtli;deuc.  This  naphthalic  acid  closely  resembles  the 
so-ealled  'x-naphthalenedicarbonic  acid  of  Wiehelhaus  and 
Darmsliidler,  but  absolute  identity  was  not  established. 
The  new  l)ody  certainly  differs  from  naphthalic  acid  from 
ncenaphthcne. 

Though  it  cannot  be  assumed  that  nareeiiic  is  a  derivative 
of  naphthalene,  there  is  no  doubt  that  it  contains  a  group 
of  carbon  atoms,  which  under  certain  circumstances  combine 
to  form  a  naphthalene  nuel-'Us.  In  conclusion,  one  of  the 
authors  contradicts  a  statement  in  one  of  his  previous 
papers,  that  hemipinic  acid  can  be  obtained  by  oxidation  of 
pnre  narceine  «ith  ferric  chloride. — .\.  IJ. 


Eriithroxijlon    Coca  grown  in  India.     C  .1.  II.   Waideii. 
Jour.  Soc.  Agric.  and  Hnrtienlt.  of  India,  8. 

TiiE  author  has  examined  some  coca  leaves  yrown  in  India. 
The  dry  pulverised  leaves,  nuiisteiied  with  ;ilcohol  acidified 
with  sulphuric  acid,  were  then  e.\ti-.uted  with  alcohol, 
the  alcoholic  extract  mixed  witti  acidified  water,  exhausted 
with  ether,  and  finally  uuide  alkaline  w  ith  sodium  carbonate 
and  again  exhausted  with  ether.  This  final  extract,  con- 
taining the  cocaine,  was  washed  twice  with  water,  dried 
and  weighed,  the  result  being  the  amount  of  "  crude 
alkaloid."     The  dry  leaves  yielded  : — 


District  where  Grown. 


Ash. 


Crude  Alkaloid. 


Sanohi,  yonng  leaves 

Per  Cent. 
n-71 

1      Per  Cent. 
1           1-139 

„      mature  leaves 

s-9n 

\           O'SS.i 

Areuttipore,  Cacbar,  1st  sample . . 

7-.t9 

1-36.1 

„          „            Snd  sample . 

G:i« 

1-G71 

7"5S 

1'115 

Alipore,  Calcutta 

10-S! 

O-MS 

Maielli 

12-1S 

1022 

Chulsa,  Dc<inrs 

fl'CIO 

Jaunpore 

0-571 

The  "  crude  alkaloid  "  was  very  faintly  yellow  in  colour, 
and  was  in  no  instance  obtained  crystalline,  altliough  many 
experiments  were  maile  to  get  a  crystalline  alkaloid,  both 
by  changing  the  mode  of  preparing  the  leaves  and  by 
mo<lifying  the  mode  of  extraction  by  the  use  of  different 
acids  and  solvents  aud  varying  temperatures.  Even 
Williams'  method  of  purification  (I'harm.  .1.  Trans.  1887) 
failed  to  yield  crystiils.  The  only  instance  of  crystallisation 
was  the.<leposition  of  star-shaped  crystals  on  one  occasion 
from  the  ethereal  solution  of  the  alkaloid  obtained  from  the 
decomposition  of  the  soluble  platino-salt.  This  extract  of 
Indian  eo<'a  leaves  yields  a  soluble  and  insoluble  ])latino- 
salt,  both  yielding  bases  j>roducing  a  marketl  anaesthetic 
effect  on  the  tongue.  Howard  states  that  in  the  leaves  he 
examined,  oidy  the  soluble  platino-salt  yielded  a  base 
Itntducing  anxsthesia,  the  insoluble  salt  giving  some  other 
base.  The  author  found  from  1871  to  lit -:(  per  cent,  of 
platinum  in  his  siduble  platino-salt,  ami  18-88  per  cent,  in 
his  insoluble  platino-salt  ;  he  attribnies  discrepancies  from 
the  theoretical  to  varying  amounts  of  cocamine  in  the  Indian 
leaves. 

The  author  observeil  the  largest  amount  of  eoca-lannic 
aciil  was  associated  with  the  largest  amount  of  alkaloid, 
and  suggests  that  possibly  the  alkaloid  i-xisis   in   the  leaves 


as  coca-tannate.     With  repird  to  bygrioe,  no  volatile  base 
luis  been  found  in  the  Indian  leaves. 

Judging  from  the  available  <hit!i,  which  however  are 
obtjiincd  from  leaves  and  plants  of  various  ages,  the 
liercentage  of  alkah>id  in  Indian  leaves  is  not  much 
affected  by  either  altitude  or  rainfall.  The  plants  may 
require  both  nitrogeiu>us  and  jKjtash  nuiinires.  The  best 
mode  of  preparing  the  leaves  is  to  ilry  them  as  rapidly  and 
thoroughly  as  possible  at  the  lowest  possible  temperature, 
and  directly  they  are  cold  to  |)ack  them  in  air  tight  boxes, 
to  avoid  absorption  of  moisture,  as  the  dry  leaves  arc  very 
hygroscopic.  The  leaves  grown  in  India  contain  more 
alkaloid  than  the  South  American  leaves,  and  the  non- 
crystalline character  of  the  alkaloid  does  not  appear  lo 
detract  from  its  physiological  activity. — D.  A.  L. 


XXI.-PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Klic's  Miihmt  of  Hvlioijraiurc.     Phot.  Archiv.  29,  107. 

A  SMOOTH  copper  plate  is  first  covered  with  a  fine  powder, 
consisting  of  Assyrian  asphalt  and  colophonium  ])owder  in 
three  successive  stages,  and  then  the  jilate  is  heated  so  as  to 
melt  the  adhering  dust.  Pigment  paper  sensitised  by 
potassium  bichromate  in  the  usual  way  is  pressed  on  t«»  the 
prepared  copper  plate,  then  developed  w  ith  hot  water,  anil 
finally  etchel  with  ferric  i-hloride,  which  is  employed  in 
four  baths  of  different  strengths.  When  the  etching  is 
finished  the  plate  is  placed  in  dilute  alkali  in  order  lo 
remove  the  gelatin ;  the  asphalt  is  dissolved  off  with 
turpentine,  and  the  plate  polished  with  chalk  and  water. 

— C.  A.  K. 

Modification  of  the  Virjmcjit  Process.  Dr.  Stolze. 
I).  Photogr.  Kaleuder,  18SH,  ICO. 
A  sii.vEit  chloride  gelatin  |)aper  is  exposed  until  dark 
brown,  then  allowed  to  swim  on  a  solution  of  bichromate, 
dried  in  the  dark,  and  exposed  under  a  negative  The 
length  of  exposure  is  measured — as  with  the  ordinary 
pigment  paper — with  a  ])hr>tometer.  The  nndevelopeil 
picture  is  now  fixed  on  to  glass  or  paper  and  develope<I  in 
warm  water.  The  light  shades  dissohe  and  the  image 
remains,  being  retained  on  the  plate  by  the  chromo-gelatin, 
which  has  become  insoluble.  The  image  is  then  best  toned 
in  a  gold  sulphocyauate  bath. — A.  1{. 


PATKXTS. 
Improvements  in  the  Production  of  Photographs  in  Colours. 

1        W.    Trenemen,    London.      Eng.    Pat.    4915,    April    2, 

I        1887.     6rf. 
A  cAitnox  print    is  first   produced  on  a  gelatin   film  on  a 
eoUodionised  glass   plate.      A  coloured  paper   b-acking    is 
made  as   follohs  : — A  glass   transparency   is  produced  by 
any  wet  or  dry    plate    jirocess   aud    varnished    with    hard 

'  waterproof  varnish  (a,  mixture  of  commercial  white  hanl 
varnish  and  methylated  spirit),  or  a  carbon  print  may  In- 
l)i-oduced  from  the  origimil  negative,  transferred,  after 
development,  to  glass  coated  with  albumen  or  gelatin,  and 
finally  varnislied  as  above.  After  the  varnisli  is  dry  a 
piece  of  "  l{ice  "  paper  is  damped  anil  stretched  over  the 
film  side  of  the  transparency,  and,  by  transmitted  light, 
the  pniper  colours  are  evenly  *'  washed  "  over  the  paper  to 
coincide  with  the  lights  and  shades  of  the  photograph. 
-\fter  the  colouring  is  suiEciently  dry,  the  paper  is  fioated 
in  a  warm  20  per  cent,  gelatin  solution;  the  carbon  print 
first  described  is  also  coated  with  the  solution  and  S(|uee/.ed 
upon  the  Coloured  paper  so  that  the  colours  are  in  their 
proper  places  under  the  print.  After  the  gelatin  is  set,  it 
is  immerse<l  in  a  1.5  per  cent,  alum  solution  for  five  minut*"., 
or  the  prints  nniy  be  left  to  dry  upon  the  glass,  and,  after 
being  cut  round  aiul  stripped,  immersed  in  the  alum 
solution  for  the  same  period  before  mounting.  ?"or  fnrthiT 
details,  the  speciiicatiim  must  be  consulted. — 11.  H. 
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Impiuieil  I'ltii'.miriiphic  I'liile  tii  lir  Dcnlitjwil  in  Water. 
A.  .1.  IJiinlt,  Londiiii.  Kroiii  I,.  Urukelaiiilt,  GlifiU, 
lU-lfriuiii.  Kii^'.  I'at.  1201,  .lamiary  2B,  18SS.  •!(/. 
TiiK  object  iif  lliis  invuiitii>ii  is  to  |>iTiiiil  ])lioto^,'ia|)liii' 
plali's  to  111-  (Icvi'Iopi'd  ill  water  iiisti'ail  of  in  a  siiciially- 
pri'piiivil  bath.  Tlii>  plates,  I'ovneil  with  '■inulsioii  aial 
tliicil,  ari'  loatc'd  on  tlie  back  willi  the  following  dcvi'lopinf; 
niixliirr  : — 

Heated  (Cidiio  acid,  or  other  suitable  rodiicinK 
siibstniKO li' Krms. 

Snlioylii-  noid 1  Brm. 

(Jiiiii  iinibir,  dextrin,  gelatin,  ic 10  grms. 

A leoliiil 5  ec. 

Water 2"  ec. 

and  dried  iit  "  an  ordinary  tPniperatnre."  The  above  pro- 
portions may  be  varied  aceordin^  to  the  quality  of  the 
ciuulsiou. — O.  H. 


XXII.-EXPLOSIYES,  MATCHES,  Etc, 

Recent    adJitioiis    lo    the    List    of   Llceiiscil   Explusives. 

Twelfth   Ann.   Rep.   of  H.M.   Inspectors  of  Kxplosives, 

and  Ann.  Rep.  for  1887. 

Jiobiirile. — This  consists  of  a  mixture  of  nitrate  of 
ammonium  and  well  purified  chlorinated  dinitrobenzerie. 
It  is  provided,  however,  that  such  chliuiiuited  dinitro- 
ben/.ene  shall  not  contain  more  than  four  parts  by  weight 
of  chlorine  to  every  100  parts  by  weijiht  of  the  chlorinated 
diuitrobenzene.  It  passed  all  the  tests  in  a  satisfactory 
manner. 

Amide  Powder. — This  explosive  is  a  mixture  of  nitrate 
of  potassium,  nitrate  of  ammoniuiu,  and  charcoal. 

Fortis  K.rplo.iive. — Two  qualities  of  this  explosive  were 
submitted  to  the  Crown  authorities.  They  consist  of  a 
nitrate  mixture  containiii!;  varyini;  proportions  of  crystal- 
lised ferrous  sulph.ite  (copperas).  I;  was  found  that  on 
exposure  to  moist  air,  owinj;  to  the  oxidation  of  the  ferrous 
sulphate,  nitric  acid  became  liberated.  This  nitric  acid, 
though  not  seriously  afiecting  the  stability  of  the  explosive 
itself,  might  have  seriously  imperilled  the  safety  of  any 
explosive  of  the  nitro-compound  class  stored  with  it.  The 
license  was  hence  made  subject  to  the  condition  that  this 
explosive  only  be  made  in  the  form  of  compressed 
cartridges  thoroughly  air  and  moisture  proof. 

norland's  Powdfr. — A  powder  of  the  nature  of  IScliultiie* 
or  E.  C  powder,  but  containing  dinitroceliulose  only. 

Carho-di/naiiiite. —  Xitroglycerol  absorbed  in  a  special 
kind  of  highly  absorbent  charcoal.  The  nitroglycerol, 
notwithstanding  the  high  proportion  present  (upwards  of 
!K)  per  cent.),  was  perfectly  retaiiu'd  under  all  cnnditions 
to  which  the  explosive  was  submitted. — ^V.  S. 


XXIII.-ANALYTICAL  CHEMISTRY. 

'/'lie  I'recipitdlion  of  Barium  Sulphate  in  .wliiliuiis  nmlain- 

inij  liniminc.  G.  Tauber,  Cheai.  Zeil.  12,  ■•"". 
TiiK  author's  experience  in  estimating  sulphites,  by  eon- 
verting  them  into  sulphates  by  bromine  and  Weighing  as 
barium  sulphate,  enables  him  to  confirm  the  i.|atenient  by 
hueion  (Cheui.  Zeit.  12,  ■*_>7)  that  the  presence  of  free 
bromine  is  not  detrimental  to  the  estimation  as  barium 
sulphate.  He  finds  that,  in  dealing  with  easily  dissociable 
sulphites,  bromine  water  is  preferable  to  piiie  bromine, 
for  a  large  excess  of  that  element  may  thus  be  at  once 
employed  without  the  neces.sity  for  awaiting  its  solution. 
Oxidation  with  nitric  acid  never  yielded  eqiuilly  satisfactory 
results. — W.  G.  M. 

On  the  Application  of  Sodium  Pyrophosphate  to  the 
Estimation  and  .Separation  of  Metals.  G.  Vortmanu, 
Ber.  21,  1103—1100. 

Bv  the  addition  of  sodium  pjTophosphate  solution  to 
solutions  of  copper,  cadmium,  manganese,  zinc,  cobalt, 
nickel,  ferrous,  ferric,  aluminium,  uranous,  and  chromic 
salts,  precipitates  are  obtained  which  are  easily  soluble 
in  an  excess  of  the  reagent,  except  in  the  case  of  chromium 
where  the  precipitate  dissolves  witli  ilifficulty  even  on 
boiling.  The  solutions  of  cadmium,  manganese,  zinc, 
cobalt,  nickel,  ferrous,  and  aluminium  salts  thus  obtained 
are  comp/etely  precipitated  on  the  addition  of  acetic  acid 
^in  some  cases  only  on  boiling  or  evaporating  to  dryness 
and  digesting  with  water).  I'recipitation  does  not  take 
place  with  acetic  acid  in  the  case  of  ferric,  uranous,  and 
chromic  salts  (a  turbiility  is  obtained  with  the  latter  on 
lK)iling.  but  e\eu  this  is  jirevented  by  the  addition  of 
sodium  tartrate).  If  sodium  sulphite  be  added  A.ith  the 
acetic  acid  to  the  ferric  salt  and  the  whole  boiled,  the  iron 
will  be  completely  precipitated.  If  sodium  tartrate  be  added 
before  the  acetic  acid  no  precipitate  will  be  obtained  in  the 
case  of  copper  and  nickel  salts,  and  the  residue  obtained 
on  evaporating  to  dryness  is  perfectly  soluble  in  water. 
Sodium  tartrate  also  prevents  the  precipitation  of  aluminium 
salts  by  acetic  acid.  Sodium  thiosulphate  behaves  like  the 
tartrate  towards  copper  and  cadmium  salts.  Ammonia 
may  be  substituted  for  acetic  acid  in  the  case  of  cobalt 
an<l  nickel,  and  the  mixture  thus  obtained  boiled  down  ; 
the  cobalt  is,  however,  not  completely  precipitated.  By 
this  method  it  is  possible  to  separate  copper  from  cadmium, 
cobalt  from  nickel,  nianganesc  and  ziuc  from  iron  (ferric 
salts),  manganese  from  aluminium  and  uranium,  ferrous 
salts  from  aluminium  and  uranium  (possibly  front  chromic 
and  ferric  salts).  Cadmium,  nuinganese.  zinc,  cobalt, 
nickel,  and  possibly  also  iron  and  aluminium,  can  be 
estimated  as  pyrophosphates.  The  author  has  not  yet 
completed  bis  investigations  of  the  exact  composition  of  all 
the  above  pyrophosphates,  but  the  reactions  are  available 
for  qnalitati\e  purposes. — V.  W.  T.  K, 


of      ICrplosives. 
Vieniui,  Austria. 


PATKNT. 

Improrements       in       the      Manufacture 
\l.  H.  Lake.     From  Wohanka  and  Co., 
Kng.  Pat.  7Cn«,  May  2.j,  1887.     4(/. 

Cki.i.I'i.osk  is  achleil  to  the  liquid  explosives  made  by 
dissolving  in  concentrated  nitric  acid  the  iiitro-derivatives 
of  the  hydrocarbons  of  the  aromatic  phenol  scries.  The 
cellulose  becomes  nitrated  and  swells  up,  forming  with  the 
explosives  a  pla.stic  mass-like  gelatin, — K.  E.  B, 


•  Srtiulfzc  Gunpowder  consists  of  puritied  nitrolipnin  mixed  or 
iniprcpniitcd  with  :i  nitrate  or  nitrates,  other  than  nitrite  nf  lead, 
and  with  or  without  starch  or  collodion  (tlie  collodion  to  consist  of 
carefully  puriti^'d  nitrolipnin  dissolved  in  com.  pure  ether  and 
alcohol)  or  pure  solid  paratfin,  provided  the  parallin  shall  bo  free 
from  mineral  aci<l. 

K.  C.  Powder .—\i\^p-  and  gun-eotlon  with  the  addition  of  aurin 
or  picric  acid  freo  from  mineral  acid,  anil  dissolved  in  a  .solvent 
composed  of  ether,  alcohol,  and  bonzoline,  or  with  that  of  beeswax, 
paraffin,  shellac,  or  certain  f^ums  or  rosins  similarly  dissolved. 


Quanfltitlii-e  Analysis  btf  Eleciralysis.     A.  Classen. 
'  Ber. '21,  359. 

.Ipparatus  for  Reduction  of  Intensity  of  Current. — 
Ow'ing  to  the  inconvenience  of  introducing  into  the  circuit 
a  rheostat  for  each  separate  electrolytic  determination,  the 
author  has  devised  a  simple  form  of  apparatus  by  means  of 
which  a  number  of  such  analyses  can  be  con<luete<l  simul- 
taneously. This  apjiaratns  (see  Fig.  l,balf  natural  sizt*), 
consists  of  a  series  of  bands  of  fine-mesh  nickel  gauze  ;  the 
current  enters  at  a,  passes  through  the  apparatus,  returning 
to  the  battery  by  h.  For  conducting  the  electrolysis  the 
platimim  vessel  serving  as  the  negative  electrode  is  con- 
necte<l  with  the  screws  i — 20,  while  the  positive  electrode 
is  similarly  connected  with  the  screws  nuirked  +  .  By  this 
apparatus  eight  analyses  can  be  |)erformed  siinultaneou.sly. 
In  the  paper  a  number  of  such  ilefermiiuitions  are  given. 

\'ollameter.  -\i'i\h  the  ordinary  forms  of  voltameter  the 
volume  of  electrolytic  gas,  serving  to  measure  the  current 
intensity,  cannot  conveniently  be  read  oft'.     Neumann  has 
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Fig.  3. 


reci'iillv  iiiDililifil  the  vollaimtcr  llcvi^c•(l  by  Walters  as 
follows  :  tliL-  apiianitiis  (Fig.  '2),  consists  of  a  tube  A  of 
40  cc.  capacity,  {.Taduatcd  into  y^  cc,  the  graduations 
starting  below  tlic  stop-cock  a  ;  below  the  graduations  the 
tube  is  enlarged  to  hold  eonyenicutly  the  platinum  electrodes. 
'rhs  lower  end  of  the  bulb  is  contracted  and  connected  hy 
means  of  flexible  tubing  \vilh  the  level  tube  B.  The  tube  is 
tilled  with  dilute  sulphuric  acid  (sp.  gr.  =  1 'iii),  and  the 
leyel  of  the  acid  set  at  the  zero  nuuk.  The  volume  of 
.electrolytic  gas  givcu  otf  on  connecting  with  the  battery  is 
directly  read  off  by  rea<ljusting  the  level  tube  li. 

Stand  fur  Eteclrolytic  Analijacs. — This  consists  of  a  glass 
litund  G  (Fig.  3),  to  which  are  fixed  a  glass  arm,  l)earing 
the   positive  electrode  at  c,  and  a  glass  ring  for  holding  the 


platinum  dish,  connected  with  tlie  negative  electrode  at  ii. 
This  aii|)aratus  possesses  the  advantages  over  other  forms 
proposed  in  not  lieing  attached  by  acid  fumes. 

It  is  well  known  that  electrolytic  determinations  of  copper 
containing  arsenic  give  ton  high  results ;  this  error  cannot 
he  entirely  corrected  by  roasting  the  deposited  metal  to 
volatilise  the  arsenic,  redissclviug  the  copper  oxide  in  acid, 
and  reiteatiug  the  electrolytic  process.  The  arsenic  can, 
however,  be  conveniently  volatilised  as  bromide  by  treat- 
n)cnt  of  the  deposit  witli  a  hydrochloric  acid  solution  of 
bromine  and  e\  aporating  on  a  water  bath.  The  residue  of 
copper  bromide  is  licated  with  sulphuric  acid,  the  solution 
diluted,  the  necessary  (luanlity  of  nitric  acid  added,  and  the 
solution  again  electrolysed.  Satisfactory  test  analyses  are 
given.  The  arsenic  can  be  removed  at  once  from  i)yrites 
by  reiiealed  warming  with  a  few  ei'.  of  bromine;  thi.s  method 
is  n(tt  a\ailable  for  roasled  ores. 

In  (uder  to  determine  siuuiltaneoiisly  lead  and  copper, 
the  former  deposited  as  the  peroxide  on  the  positive  pole, 
the  latter  as  the  metal,  certain  precautions  are  necessary. 
To  a  solution  of  both  metals  in  about  120  cc,  30 — 40  cc.  of 
nitric  acid  (sj).  gr.  =  l'2)  are  added.  The  clectrcdysis  must 
be  comuienced  with  a  current  of  sufficient  intensity  to 
liberate  •  1  cc.  eleetrolytie  gas  per  minute,  which  must  be 
increased  to  3  cc.  per  minute  as  soon  as  a  fairly  thick 
deposit  of  lead  peroxide  has  been  formed  on  the  platinum 
dish,  serving   as   the  jiositive  electrode.     AVhen  this  deposit 
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is   no  longer  formed,  10  cc.   of  water  are  added,  and  the 

pa.-'Mige  of  the  Lurrcnt  contimieil  for  uu  hour  Iniiger.  The 
nitric  acid  is  washed  out  hy  water  without  iiiterruiiting  the 
current,  aud  the  determination  finished  in  the  usual  manner, 
t'atisfactorj'  test  analyses  are  quoted. — V.  H.  V. 


Veterminatiun  of  Iho  (,'arboiiales  of  the  Alkaline  Earths  in 
presence  of  Ht/draffs  of  the  same^  y\.  Krctzsehmar. 
them.  Zeit.  12i  511. 

TiiK  author  does  not  consider  any  of  the  methods  for  the 
determiuation  of  the  carbonates  of  the  alkaline  earths  in 
)iresence  of  their  hydrates,  depending  on  the  use  of  indicators, 
to  be  accurate.  The  old  method  is  recommended  in  which 
the  mixture  of  free  and  combined  alkaline  earth  is  decom- 
posed with  an  excess  of  titrated  sulphuric  acid,  the  carbon  di- 
oxide boiled  off  and  the  excess  of  acid  titrated  back  with  baryta 
or  I'me  solution,  whilst  the  amount  of  carbonate  is  found 
by  a  carbonic  acid  determination.  The  latter  is  effected  by 
heating  with  a  mixture  of  equal  parts  of  potassium  chroiuate 
and  bichromate  previously  melted  together  and  then 
powdered.  A  short  combustion  tube  drawn  out  and  closed 
at  one  end  is  fitted  at  this  end  with  an  asbestos  plug  ;  this 
is  followed  by  a  short  layer  of  the  chromate  mi.xtnre,  then 
comes  the  substance  mixed  with  eight  times  its  weight  of 
chromate,  and  finally,  a  long  layer  of  chromate  kept  in 
position  by  a  second  plug  of  asbestos,  .V  calcium  chloride 
tube  and  a  weighed  Geissler's  caustic  potash  apparatus  are 
attached  to  the  end  of  the  tul>e.  The  combustion  is  com- 
pleted in  10  miinitcs,  and  is  caiTied  out  exactly  on  the  lines 
of  Will  and  Varrentnip's  method  for  the  determuiation  of 
nitrogen,  a  current  of  air  l»ing  aspirated  through  the  tube 
at  the  close  of  the  operation.  The  substance  itself  must  be 
dry  ;  if  it  is  not,  or  if  it  contains  much  hydrate,  it  should  be 
mixed  with  gi'psum. 

The  method  of  indirect  determination  may  he  employed 
to  advantage  in  the  determiuation  of  the  alkaline  earths  iu 
uiixttires  of  their  carbonates  and  hydrates.  Two  equal 
quantities  of  the  substance  are  weighed  out,  in  one  of  which 
the  total  carbonate  is  precipitated  and  weighed,  whilst  in 
the  other  the  total  alkaline  earth  (free  and  combined)  is 
titrated  with  sulphuric  acid. 

If  G  be  the  weight  of  total  carbonate  found,  and  Gj  the 
weight  of  the  heavier  carbonate  (BaCOj,  Prf'Oa,  or  CaCOj) , 
equivalent  to  the  weight  of  sulphuric  acid  neutralised,  the 
calculation  of  the  result  is  readily  effected  by  the  following 
eiiuations : — 

(I.)  For  a  mixture  of  calcium  and  strontium  salts  : — 

(•aO=cG,-G)  117895. 

(3.)  For  calcium  aud  barium  compounds  : — 
CaO=(Gi-G)0-57734. 

BaO  =  (G-%-f)  0-7767. 

(3.)  For  strontium  and  barium  compouuds  ; — 
StO  =  (G,-G)  2-091. 
G,-G\ 


«»0=(g-„.'335s)  0-7767. 


For  mixtures  of  carbonates  only,  G  is  of  course  equal  to 
the  weight  of  substance  taken. — C.  A.  K. 


Quantitative  Determination  of  the  -VoA/e  Metals  iu 
Pota.isium  Cyanide  Sniutionx.  L.  Opificius.  Chem. 
Zeit.  12,  525. 

TuE  solution  of  the  metals  in  potassium  cyanide  as  used  for 
electro-plating  purposes,  &c.,  is  measured  or  weighed  oft 
and  warmed  with  an  excess  of  hydrochloric  acid  and  then  a 
little  sulphuric  acid  added.  The  addition  of  the  latter 
renders  the  complete  reduction  of  silver  chloride  by  means 
of  zinc  possible.  This  reduction  is  started  after  the 
addition  of  the  sulphuric  acid,  and  it  can  readily  be  seen 
when  the   precipitation  of   the  noble  metals   is   complete. 


The  precipitate  is  then  filtered,  washed,  dried,  and  cupelled  ; 
if  both  silver  and  gold  are  present  they  are  parted  by  nitrii- 
acid  in  the  usual  way.  The  solutions  after  being  employed 
for  electro-plating  always  contain  copper,  which,  like  gidd 
and  silver,  is  also  reduced  by  the  zinc,  but  not  until  the 
noble  metals  are  completely  precipitated,  so  that  this  scncs 
as  a  guide  in  determining  the  point  of  complete  precipitation 
of  the  gold  and  silver.  The  method  is  both  rapid  aiul 
.•lecunite. — ('.  .\.  K. 


Apparatus  for  rapidly  estimating  Ammonia  in  Water 
colorimetricalh/.  SI.  Miiller.  Zeits.  Ang.  Chem.  1888, 
lM5— 2-16. 

Ix  order  to  estimate  the  ammonia  in  water  by  me:ins  of 
Nessler's  reagent,  the  tint  obtained  is  compared  with  that 
given  by  a  series  of  circidar  glasses  of  1\  ram.  diameter, 
coloured  yellow — preferably  by  a  mixture  of  ferric  o.xide 
and  manganese  dioxide.  100  cc.  of  the  water  is  treatol 
with  1  cc.  of  a  concentrated  solution  of  sodium  hydrate  or 
carbonate,  if  calcium  salts  are  present,  anil  then'  filtered. 
By  using  a  large  excess  of  alkali  the  tint  obtained  is 
independent  of  the  quantity  of  alkali  added,  and  this  also 
serves  to  prevent  inaccurate  results  iu  presence  of  carbon 
dioxide  in  the  water.  0  •  j  cc.  of  Nessler's  reagent  is  added 
to  the  water  after  the  filtration  and  the  liquid  is  then  placed 
in  a  suitable  glass  tube  holding  10  cc.  (a  polarimeter  tube 
answers  the  purpose  well),  round  which  black  paper  is  put 
to  pre\ent  the  access  of  light.  This  tube  and  a  metal 
cylinder  into  which  the  coloured  glasses  fit,  are  both 
attached  to  a  stand  which  is  fitted  with  two  prisms  and  an 
eje-piece  so  arranged  that  on  looking  down  the  latter  two 
fields  arc  seen  and  the  tints  thus  readily  compared.  The 
values  of  the  glasses  are  fixed  once  for  ail  by  comparison 
with  an  ammonium  salt  solution  of  known  strength  aud 
range  from  0-02  for  one  glass  toO-2  mgrms.for  six  glasses, 
of  ammonia  in  100  cc.  of  water.  If  tiic  water  contains 
more  than  0-2  mgrms.  of  ammonia  iu  100  cc.  it  must  be 
diluted  before  Nesslerising. — ('.  A.  K. 


Separation   and    Determination    of   Antimony   and     Tin. 
Loviton.     .1.  Pharm.  C'him.  17,  361. 

AsTIMOXV  is  couipletely  precipitated  by  sulphuretted 
hydrogen  from  a  solution  containing  equal  volumes  of  water 
and  of  hydrochloric  acid  of  22'  Baume,  whilst  tin  oidy- 
begins  to  be  precipitated  when  the  solution  contains  three 
volumes  of  water  to  one  of  acid  of  the  above  strenoth.  A 
solution  of  the  two  metals  can  therefore  be  readily  prepared 
in  which  only  the  antimony  is  precipitated,  and  the  method 
can  be  used  to  advantage  in  the  i|uantitative  separation  of 
the  metals,  and  also  to  detect  small  quantities  of  antimony 
in  tin.  For  the  former  purpose  the  alloy  is  dissolved  in 
hydrochloric  acid,  a  little  nitric  acid  or  potassiimi  chlorate 
being  added,  and  the  solution  then  diluted  with  so  much 
water  that  only  the  antimony  is  precipitated  on  treating 
with  sulphuretted  hydrogen.  The  acid  liquid  is  filtered 
through  glass  wool,  the  precipitate  washed  with  a  mixture 
of  1  vol.  of  hydrochloric  acid  (22'  B.)  and  li  vols,  of 
water,  saturated  with  sulphuretted  hydrogen,  and  the  tin 
precipitated  in  the  filtrate  after  diluting  with  the  requisite 
amount  of  water.  Tho  quantity  of  metal  in  the  precipitates 
IS  determined  elecfrolytically,  by  dissolving  the  sulphides 
in  sodium  sulphide  and  electrolysing  with  two  Bunsen  cells, 
when  an  adherent  deposit  of  the  metal  is  obtained  on  the 
negative  electrode. — C.  A.  K. 


On  the  Absorption  of  Carbomi.  Oxide  by  Cuprous 
Chloride.     W.  Hempel.     Ber.  21   ^^i'- 

Ukehschmiot  Uitely  recommended  (Bet  20,  2752)  the  use 
of  fresh  solutions  of  cuprous  chloride  for  each  carbonic 
oxide  test,  since  solutions  used  several  times  over  gave  off 
carbonic  oxide.  The  author  cannot  confirm  this  statement, 
but  finds  that  cuprous  chloride  absorbs  physically  all  gases 
to  a  very  considerable  extent.  If.  for  instance,  a  solution 
of  cuprous  chloride  be  brought  in'xi  contact  with  a  mixture 
of    carbonic    oxide    and    nitrogen    and     afterwards    with 
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hydrogen,    the     latter     is    (ihysieally    absorbed,    whereas 

iiitrogi-ii  is  libi'TOtod.  If  this  sohitioii  \w  now  iifiiiin  treated 
with  iiitni^'iii,  liyilrogcii  is  sit  fici'.  All  lli|iii(ls  h:i\f  this 
property,  and  riiprous  <'h]c)riiir  solution  is  specially  dis- 
tinguished for  it.  It  is  therefore  inuthnissible  to  use  the 
same  solution  at  first  for  illunnnuting  gas  and  afterwards 
for  another  kind  of  gas.  'I'he  fault  is  easily  avoided  hy 
niakiii^  Iwii  analyses  of  the  latter  gas,  and  disregarding  the 
first  lest,  thi'  ohjeet  of  whieli  is  to  saturate  the  reagents 
with  the  right  kind  of  gus. — S.  H. 


Quiiiililiilii'v  Kstiimttiuii  of  Aclive  O.^i/ijiii  hi/  ^I^■<llls  of 
Telriimilhi/tpuraplunt/lcnediamiiie.  (.".  Wurster,  I3er. 
21,921. 

Ins  previous  publication  (this  Journal,  ISS7, 304)  the  author 
described    a   metliod   for   the  detection  of  active   oxygen. 


The  process  is  based  on  the  oxidation  of  tetramethylpara- 

phenylcuediamine  by  active  oxygen,  whereby  a  blue  dyestuff 
is  produeeJ.  This  oxidation  proceeds  i|ininlitativel\.  and 
the  test  is  so  sensitive  as  to  allow  of  the  estimation  of 
active  o.xygcu  in  one  drop  of  Ih?  juice  of  plants,  saliva,  pus, 
itc.  Schucliardt  of  Goerlitz  lias  undertaken  the  uiauufac- 
tnre  (tf  a  col()ur-scale,  containing  ci^lil  tints.  The  scale  is 
obtained  by  the  action  of  one  or  two  drops  of  a  standaril 
iodine  solution  on  paper  saturated  with  tctrnmcthylpara- 
phenyleiu'diamine  ("  tetra-paper  "  ). 

The  test  is  carried  out  as  follows  ; — One  or  two  ilrop^  of 
the  liipiid  to  he  examined  are  allowed  to  drop  on  uncoloureil 
tetra-paper,  folded  twice.  The  paper  is  again  folded,  slightly 
pressed  between  the  fingers,  and  compared  after  a  few 
minutes  with  tiie  standard  [lajiers  of  the  colour-scale.  The 
table  gives  directly  the  amount  of  aclive  oxygen  present. 
If  tl\e  liijuor  to  be  tested  is  alkaline,  the  tetra-paper  must 
be  moistcneil  witli  glacial  acetic  acid.     Tlie  oxidising  po«er 
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of  air,  i.e.  the  amount  of  ozone  in  the  air,  can  also  be  con- 
veniently determined  liy  tetia-pa|ier.  A  piece  of  tetra-paper, 
slightly  moistened  with  dilute  glycerol,  is  placed  over  the 
opening  of  a  glass  tube  of  O'Ci  cm.  bore,  and  fastened  with 
a  little  india-rubber  tubing.  The  other  end  of  the  tube  is 
connected  with  a  "  finger-pump,"  and  a  certain  amount  of 
the  air  to  be  tested  (from  5  to  20  liters)  is  aspirated  through 
the  telra-paper.  If  ozone  be  present,  the  pa]ier  will  be 
coloured,  and  by  comparing  the  tint  with  the  standard 
papers  of  the  scale,  the  amount  of  ozone  can  be  estimated. 

— 8.H. 


whilst  butter,  olive,  castor,  almond,  and  other  oils  give  a 
red  colour. — U.  A.  L. 


Differences  of  Reliction  between  Qaercelin  and  Jiiitin  in  the 
pure  slate.     E.  Schunck.     J.  Chem.  Soc.  1888,  264. 

Quercelin  : — (1.)  .Soluble  in  280  parts  of  boiling  water. 
(2.)  Soluble  in  12.5  parts  of  ordinary  ether.  (3.)  Easily 
decomposed  when  the  aqueous  solution  to  which  sulphuric 
acid  has  been  added,  is  boiled.  (4.)  When  a  dilute  alc(du)lic 
solution  containing  silver  nitrate  is  shaken  up  with  three 
times  its  vohnne  of  ether,  the  latter  acquires  a  crimson 
colour;  the  colour  soon  fades,  metallic  silver  being  de- 
posited. (.').)  An  a(pieous  solution  gives  with  stannous 
chloride  »  light  red  precipitate.  (6.)  I!y  the  action  of 
bromine  crystallised  tctrabroiuoquercitrin  is  (ditained. 

Rutin: — (I.)  S<dublc  in  170  parts  of  boiling  water. 
(2.)  Soluble  in  Xij  parts  of  ordinary  ether.  (3.")  Very 
slowly  decomposed  by  the  action  of  boiling  dilute  sul|>huric 
acid.  (4.)  A  dilute  alcoholic  s(»lnticui  containing  silver 
nitrate,  shaken  up  with  ether,  imparts  oidy  a  light  yellow 
colour  to  the  latter.  (.).)  An  aqnecnis  scdution  gives,  with 
stannous  chloride,  a  bright  yellow  precii)itate.  (C.)  hy  the 
action  of  bromine,  oidy  amorphous  ]iroducts  are  obtained. 
(See  also  this  Journal',  188H,  p.  382.)— W.  S. 


Reaction    of   Cotton-Seed   Oil.     M.    Lahiche.     Arehiv.  de 
Pharm.  1888,  .57. 

A  gji.vi.i.  quantity  of  the  oil  is  mixed  with  an  equal  quantity 
of  a  saturated  solution  of  normal  lead  acetate,  ammonia  is 
then  added  and  the  whole  shaken.  Under  these  circum- 
stances  cotton-seed  oil   assumes  a  reddish  orange    colour, 


On  the  Hydrazones.     K.  Fischer.     Ber.  21,  984—988. 

TiiK  author  proposes  to  call  the  combinations  of  the  hydra- 
zincs  with  aldehydes  and  ketones,  hydrazones.  Double 
hydrazones.fontiiining  the  hydrazone  groups  in  the  position 
1,  2,  are  callcs  osazones.  Other  double  hydrazones, 
dihydrazor.es. 

For  instance  : — 

COH-CII  =  N.jH.C6H5  glyoxalphenylhydi-azoue,  and 
C|;HiHNo  =  ('H.CH  =  NoUCf,U.  glyoxalphcnylosazonc,  &e. 

Theoretical  considerations  induce  the  author  to  express 
the  constitution  of  the  hydrazone  by  the  formula, — 

(CeHj.NH.NiC)" 

but  he  hiis  not  yet  quite  succeeded  iu  proving  this  formula 
experimentally. 

The  melting  points  of  the  hydrazones  arc  now  frequently 
used  as   a   means  of   identifying    ketones  and   aldehydes. 
Some  of  them,  however,  decompose  when   melted,  and  it  is 
essential  to  heat  up  <|uicklv  when  taking  a  melting  point. 
—A.  L. 

Detection    of  Mt-lliijl  Alcohol   in    Spirits  of   Wine   and  in 
lirandy.     ,T.  Ilubermaiui.     Cliem.  Zcit.  jiep.  12,  101. 

TiiK  autlnu-  considers  the  method  of  Cazencuve  and  Cotton 
tlie  best  f(U'  the  abo\  e  purpose,  hut  it  is  necessary  to  renio\  c 
sugar  and  all  substances  which  reduce  i)Crmanganate  of 
potassium  before  applying  the  test.  The  ethereal  oils.  &c. 
adde<l  to  brandy  an<l  liqueurs  contitin  bodies  which  distil 
over  with  alcohol,  and  «liich  reduce  permanganate.  These 
are  best  removed  by  shaking  30--4()  cc.  of  the  bi-.indy  with 
20  ee.  of  pure  olive  oil  twice,  and  then  61tering  the  alcohol 
through  a  welted  filter  paper.  If  the  sample  is  free  from 
suuar  the  te.st  can  be  made  at  once  with  the  clear  filtrate  ; 
if  not,  the  filtrate  must  be  distilled  and  50 — CO  cc.  of  brandy 
and  the  corresponding  auniuut  of  olive  oil  should  be  taken. 
I  — C.  A.  K. 
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Tesliiii/  rodoform.     A.  Krcmcl.     Pharm.  Post.  21,  213. 

O.NKpart  of  iodofiirm  sliakcii  up  with  10  parts  of  w.itiT 
should  f;ive  a  eolouilfss  filtnite  (iibseure  of  picric  acid), 
wliidi  should  not  In-  iiuincdiatuly  affected  b_v  the  addition  of 
cither  silver  nitrate  or  of  barium  nitrate. — "J.  A.  K. 


ExtiminatioH   »/"  Spiiitus  Aelheris  yUrosi.     K.  Utescbcr. 
Apoth.-Ztg.  3,  S6. 

KriiVLMTRirK  is  best  detected  by  dissolving  1 — 2  grms. 
ferrous  sulphale,  which  has  been  precipitated  by  alcohol,  in 
a  little  hydrochloric  acid,  and  then  addiug  a  few  ic.  of  ihe 
spr.  cth.  uitr.  under  examination.  The  solution  should  be 
immediately  coloured  a  deep  brownish  black. — A.  K. 


Eiaminatwn  nf  lliciiiiis   Communis.      A.  L.  IJeck.      Aui. 

Jour.  Pharm.  60,  33. 
The  leaves  of  liicinua  communis  were  extracted  with  alcohol, 
the  residue  from  the  latter  dissolved  in  acidulated  H~ater, 
filtered  to  remove  wax  and  tarry  matter,  and  the  aqueous 
solution  again  extracted  with  chloroform,  'i  he  residue  was 
purified  by  repeated  solution  in  alcohol  and  precipitation  with 
ether.  The  crystalline  body  thus  obtained  is  readily  soluble 
in  water,  alcohol,  and  chloroform.  The  usual  reagents  for 
alkaloids,  except  a  solution  of  io<line  in  potassium  iodide, 
produce  no  precipitate.  The  crystjils  melt  at  191'.  They 
have  a  very  bitter  taste,  and  are  coloured  green  by  bichro- 
mate and  stilphtiric  acid.  Heated  with  caustic  soda, 
ammonia  is  evolved.     The  formula  is  CijUjoN-Oj. — A.  K. 


Determination   of  Emetin    in    Ipecacuanha.      A.    Kremel. 

Pharm.  Post.  21,  151- 
TkS  pnns.  finely-powdered  ipecacuanha  are  well  mixed 
with  an  equal  weight  of  lime  and  water,  dried  on  the  water 
bath,  ground,  and  extracted  with  chloroform.  The  residue 
from  the  latter  is  dried  at  100',  and  consists  of  almost  pure 
omeiin. — A.  K.  . 


The  Quantity  of  Fusel-Oil  contained  in  Spirits,  and  a 
Method  for  its  Estimation.  Prof.  F.  L.  Kkman.  Chem. 
Zeit.  12,  564. 

CoXTiiAnv  to  statements  made  by  others,  the  author  has 
not  found  any  alcohols  with  a  boiling  point  between  that  of 
ethyl  and  amy!  alcohol  in  potato  or  corn  brandy,  with  the 
exception  nf  propyl  and  isobntyl  alcohol.  Fusel-oil  contains 
3 — 12  per  cent,  of  propyl,  15 — 4"  per  cent,  of  butyl,  and 
44 — 71  jjcr  cent,  of  amyl  alcohol,  besides  5 — 7  per  cent,  of 
oils  with  a  high  boiling  point.  The  largest  quantity  of 
butyl  alcohol  is  contained  iu  fusel-oil  from  corn-brandy;  in 
fact,  there  is  more  of  this  alcohol  present  than  any  other.  A 
colorimetric  method  with  stdphuric  acid  was  employed  for 
determining  the  quantity  of  fusel  oil.  The  types  are  strong 
solution  of  known  quantities  of  cobalt  chloride  for  red, 
ferric  chloride  for  yellow,  and  cupric  chloride  for  blue.  It 
is  necessary  to  remo\e  non-volatile  bo<lies  in  the  spirit 
before  determining  the  quantity  of  fusel-oil,  which  is  effected 
by  using  the  distillate  only.  200  cc.  of  the  spirit  and  25  cc. 
of  water  are  rapidly  distilled  in  a  brass  retort  until  185  cc. 
have  gone  over.  After  diluting  to  200  cc,  25  cc.  of  the 
solution  are  added  with  ra])id  stirring,  to  15  cc.  of  cone, 
sulphuric  acid  in  the  spaci'  of  about  five  minutes.  After  at 
least  threo  hours  the  solution  is  compared  with  the  types. 
Propyl  alcohol  is  not  coloured  by  sulphuric  acid.  The 
presence  of  ablehyde  is  unfavourable  to  the  obtaining  of 
good  results  in  the  case  of  aniyl  alcohol,  as  it  intensifies 
the  colour  reaction  which  the  latter  gives  of  itself. — A.  K. 
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Kdrzss  Lehsbccii  deb  Orgamschex  Ciikhi):.  Vox  Dr.  .\. 
Beknthsen',  Professor  an  dor  Universitat  zti  Hcidclbonr. 
Bniunscliweifr ;  Pruck  iind  Verlic?  vnn  Friedrich  Vieweff  nnd 
hkihu.  1SK7.  London:  II.  Grcvcl  and  Co., :«,  Kinft  Street.  Covcnt 
Garden. 

Octavo  volume,  in  paper  cover,  with  Preface,  Table  of  Contents, 
anil  ICl  paf;e.s  of  subject-matter. 

In  his  preface  the  author  states  that  the  treatment  of  the 
theoretical  matter,  especially  in  the  first  half  of  the  Ixjok.  is 
according  to  tlie  inductive  method,  and  also  that  no  constitutional 
fornuila  is  (riven  without  at  least  indications  of  the  reasons  for  such 
foruuila.  and  a  special  feature  is  made  of  the  practical  discrimina- 
tion of  the  class  distinctions  of  or^ranic  eompotmds. 

The  work  is  subdivided  according  to  the  following  scheme  :— 

I.'«TE0DL"CTIO.\. 

I.  Cuss;  MEinAXE  Derivatives.— I.  Hydnx-arbons.  ii. Halo- 
pen  substitution  products  of  the  H.vdrocarlions.  ill.  Monatomic 
.\Icoiiols.  IV.  Dcrivatires  of  the  Alcohols,  v.  Aldehydes  and 
Ketones.  VI.  Monobasic  Fatty  Acids,  vii.  Acid  derivatives. 
VIII.  Polyatomic  Alcohols,  ix.  Polyatomic  Monobasic  .Acids. 
X.  Uibasic  Acids,  xi.  Tri-  to  Hexaba-sic  Acids,  xii.  Cyanopen 
Compounds,    xili.  Carbonic  Acid  derivatives,    xiv.  Carbohydrates. 

XV.  Transition  to  the  Aromatic  Compounds. 

II.  C'Liss:   Chemistbt   of    the   Beszexe    Derivatives.— 

XVI.  IJeucral  Details  and  Thef.ry.  xvii.  Benzene  Hydrocarbons. 
XVIII.  Halogen  substitution  products,  xix.  Xitro"  (icrivatives. 
XX.  .\mido  derivatives,  xxi.  Diazo-  and  Azo-Compounds ;  Hydra- 
znies.  XXII.  Aromatic  Sulphonic  .\cids.  XXIII.  Phenols,  xxiv. 
Aromatic  Alcohols.  Aldehydes  and  Ketones,  xxv.  .\roniatic  Acids. 
XXVI.  IndicoGronp.  xxvii.  Diphenyl Group,  xxviii.  Diphenvl- 
methane  Group,  xxix.  Triplienylmethane  Group,  xxx.  Dibcnzvl 
Group.  XXXI.  Xapthalene  Group,  xxxii.  Anthracene  and  Phe- 
nauthrcne  Group. 

Pyridine  Deeiv.itite3,  ^Vikaloids,  asd  .Allied  Bodies.— 
General  Reviews,  xxxiii.  P>ridine  Group,  xxxiv.  Quinoline 
and  Acridinc  Groups,  xxxv.  Terpene  and  Camphor,  xxxvi.  Be- 
sins.  Glucosides,  Vetretable  Matters  (Unknown  constitution). 
xxxvii.  Albumens  ;  Animal  Chemistry. 


A  Treatise  ox  Alcohol,  with  Tables  or  Spirit-Gravities. 
By  Thomas  Stevessox,  M.D.  Lond..  F.R.C.P.,  4c.  (Seeoud 
Edition.)  London:  Guniey  &  Jackson,  ],  Paternoster  Row. 
IS,"*!!. 

Small  8vo.  volume,  bound  in  red  cloth,  containing  Preface,  an 
Introiluction  to  the  Tables,  giving  full  eiplanations  of  the  manner 
of  using  them,  covering  24  pages,  the  Tables  themselves  filling 
7S  pages  more. 


Year-Book  of  the  Sciextipic  axd  Learxed  Societies  of 
CiREAT  Beitaiv  AXD  iBELAXD,  comprising  Lists  of  the  Papers 
read  during  1887  before  Societies  engaged  iii  all  Departments  of 
Research,  with  the  Names  of  the  Authcrs.  With  an  Appendix 
comprising  a  list  of  the  leading  Scientific  Societies  tlirousrbout 
tne  World.  Compiled  from  OiT.cial  Sources.  Fifth  Annual  Issue. 
London :  Charles  Griffin  &  Company,  Exeter  Street,  Strand. 
18SS. 


{From  the  Board  of  Trade  and  other  Journals.} 


TAKIFF  CHANGES  ASD    CUSTOMS 
REGULATIONS. 

Russia. 

Classification  of  Articles  in  Customs  Tariff. 

Kote.—VoMi  =  36  lbs.  avoirdupois.    Funt  =  O'We  U)s.  avoirdupois. 
Gold  Rouble  =  ?j>.  iJ. 

The  following  decision  affecting  the  classification  of  articles  in 
the  Russian    Customs   TarifT   has    recently  been    given    by  th 
Russian  Government : — 

Sulphuretted  soda  (natrum  sulphurasum).— Section  140.    Duty 
2  roubles  40  copecks  per  pond. 
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SWKDKN. 

Modijivations  nj'  Dittirs  on  Spirits. 

The  rnlluM'itiic  is  a   statement  of  some  of  the  changes   in   the 
fustoms  tariff:  -- 


N(i.  in 
Tariff. 


irticlcfi. 


Kr.  Ore. 
Etlieriunl  spirituous  rtluT  or  IlolTni;uin 
liqueur  iiuportril  liy  alHtthecnrics,  or, 
aft*  r  exiiniiniition  of  ttie  chief  trade 
nilniinistnition,  hy  nmnufactuivrs  re- 
qiiirinir  to  use  it  in  tlieir  uianufactuiv.     Litre      -  I    75 

Compositions  or  niixlui*C4  of  ether,  sncli 
au  etluT  of  saU]K*tre,  of  vincpar,  of 
fruits,  oil  or  essence  of  cognac,  of  rum. 
or  nrmV,  Ac -   I    75 


Kinxi  i:. 

Imposition  of  .\iiv  Viilies  on  llcari/  Oil.i  and   Uiaidues  of 
Fetrohnm. 

.\ceordin!C  to  the  Mi.nifttir  Jit-h/r  I'ltr  the  liUll  .\pril  last,  a  French 
law  was  passed  on  the  :{tuli  5Iai-ch  cmbodyiuir  the  resolutions  of 
I  he  18SS  liudKel  with  resi>eel  to  the  imposition  of  new  duties  on 
llea^.v  oils  and  n-sidues  of  |)etroleuni.  A  notilieation  of  these 
ilnties  to  the  elTect  that  they  were  imiiendin;:  apix'ared  on  p.  I'S  of 
the  Janunr.v  nur.-.lier  of  the  tjoant  <;/"  Trade  JournaK 

Inijmrlation  of  Saccliiirinc. 

The  followin;;  is  a  translation  of  a  circular,  inider  dale  of  the 
2-Sth  ^larcli  hist,  addressed  by  the  French  Dircetor-Gcner.il  of 
Customs  to  the  hca(Is  of  French  t'ustonis  houses  calling  their 
attention  to  the  inii)ortation  of  the  new  chemical  product  called 
saccharine:  — 

"A  new  chemical  product,  derived  from  coal  tar,  and  which  has 
received  the  name  of  sjiccharine,  has  made  its  appearance  in  the 
commercial  world.  .Although  not  possessinir  the  elementary  com- 
position of  veKCtalile  sugars,  this  substance  has  a  sv.-eet  tlavour, 
sensiblv  exceeding  in  intensity  that  of  sugar  properly  so-called. 
The  high  price  (about  1,10  fr.  per  kilog.)  at  which  sacch.irine  is  at 
present  sold,  wouhl  appejir  to  militate  against  the  developm  .>nt  of 
Its  consumption,  if  not  for  certain  special  uses.  Be  that  as  it  may, 
the  .Vdministration,  desiring  to  follow  the  movement  of  the  impor- 
tation of  saccharine,  either  pure  or  in  a  mi.xed  state,  I  request  you 
to  invite  the  service  to  take  note  of  the  quantities  which  shall 
henceforth  be  introduced.  You  should  inform  me  of  these  intro- 
ductions, and  forward  me  ))artieulars  -.vhich  you  may  be  able  to 
gather  of  the  use  of  tlie  pi-odnct.  its  value.  ,vc. 

"  I  may  add  that  saccharine  is  admissitile  free  of  duty,  as  coming 
under  tlie  category  of '  chemical  products  derived  from  coal  tar.*  " 

Appended  to  the  aliove  circular  was  a  copy  of  a  letter  addresswl 
on  tile  20th  February  last  by  the  Director-General  of  Indirect  Taxes 
to  the  various  agents,  calling  their  attention  to  the  subject  of  the 
introduction  of  .saccharine  into  commerce,  and  requesting  to  be 
informed  of  any  facts  which  would  lead  to  the  supposition  that 
saccharine  has  ijeen  used  in  the  place  of  ordinary  sugar,  with  n  view- 
to  its  taxation  in  the  event  of  such  au  employnteut. 

Tunis. 

K.rpoit  Unties  on  Tanuiny  ilarlt. 

According  to  the  Mimitntr  BeJgc  of  the  2:Jrd  April  last,  the 
export  dues  on  tanning  bark  obtained  fnom  the  cork  trees  of  the 
State  forests  are  suppressed,  but  only  in  the  ease  of  those  barks 
which  are  ac»-i»niii:iiiii-d  by  a  certiiicate  of  origin  furnished  by  the 
head  of  the  forest  rircm.scription  testifying  to  the  origin  and 
weight  of  the  bark. 

Spai.v. 

Ctoisification  of  Articles  in  Cnstoms  Tariff. 

I'escta  =  Oil//. 

Powder  known  under  the  name  of  Blanc  de  i'cr/c— Category  1)8. 
Duty,  1  |)csetn  73  cents  per  kilogmmine. 

Unitkd  Statks. 
i  \t.stonts  Decisittns, 

So-called  Iloral  extracts,  which  are  in  fact  concentrated  ah  oholic 
I»erfuniery.  are  iltitiable  under  the  specillc  provision  for  such  j)er- 
fuinery  uinlerT.!.,  loO,  an<l  not  uiulcr  the  provision  for  "  alcoholic 
eomjiounds,"  under  T.I.,  103. 

So-called  "  mangainnctal,"  which  the  appraiser's  report  shows  to 
}k  a  metal  containing  1*0  |h.t  cent,  of  manganese,  nearly  5  iwr  cent, 
of  irr)n,  5  i)cr  cent,  of  muletcrmined  substances,  and  valued  at 
UVMI  dollars  per  ton,  is  not  dutiable,  by  assimilation,  at  the  rate 
:ipplieable  to  ferro-manganese,  or  to  itpiegelei^fn.  but  is  dutiable  as 
an  unwronght  metal,  under  T.I..  2i;i. 

Certain  air-meters,  u.sed  by  miners  in  shafts  and  by  architects  in 
fines  to  measure  the  vr-tncity  of  air  <'urrents.  are  not  free  of  duty  as 


philosophical  and  scientific  apparatus,  but  are  dutiable  under 
T.T..  210,  aa  mainifactures  in  part  of  metal. 

C^Ttain  so-called  "  charcoal,"  which  consists  of  small  evenlv- 
shaped  Idocks,  specially  jn-epared.  i-hieily  from  carbon  and  partl.v 
from  oxide  of  manganese,  for  use  in  e'ectric  batteric*',  and  com'- 
mercially  known  us  carbon  "  bkK'ks  "  or  "plates,"  are  dutiable, 
nu'ler  .section  2513  of  the  lt4>viscd  Statutes,  at  the  rate  of  2ti  per 
cent,  ad  I'aloreiii. 

"  Coerulcin,"  so-called,  is  dutiable  as  a  coal-tar  product  under 
T.I. ,82. 

An  article  composed  as  follows  :  Silica,  2t;*(iV  ]M'rcent.:  alumin:<. 
15" 85  per  cent. ;  carb.  lime,  55 '5(1  per  cent.  ;  and  magnesia.  2' 10  per 
cent.,  which  does  not  possess  tlii'  principal  attribute  of  cement, 
to  wit.  that  f>f  induniting  npiin  being  mixed  with  water,  is  dutiable 
as  :in  alkaline  silicate,  under  T.I.,  7*>.  and  not  as  a  cement,  under 
T.I.,  It. 

CONfiO. 

MoiliJiriilIdH  of  E.rport  Uiiliis  on  Copal. 

The  BaUctin  OJlifirJ  of  the  (iovernment  of  the  Free  State  of 
the  Congo  for  the  month  of  .\pnl  last,  contains  a  decree  of  the 
Governor-General  of  the  Congo,  jjroviding  that  from  the  1st  .laiuiary 
1888  the  export  duty  on  red  copal  was  to  be  at  the  rate  of  S  frs. 
per  100  kilos.,  and  on  white  copal  (of  inferior  qualitv)  of  2  frs.  per 
lOO  kilos. 


TUADE   BETWEEN   SPAIN  ANO    THE 
UNITED  KINGDOM. 

iMl'OiilS  LNXO  THE  UmIKU  KiNUUOU  fUOM  SlMIN. 


PEIHCIPAI   ASTICI.B8. 

Chemical  products  unenumersted  .Value  £ 
Copper  ore  and  regnlus -^  y^i^J.^^ 

3Iangaiiese  ore 


March 
1887. 


Pyrites  of  iron  or  copper 


f   Tons 

■  i  Value  £ 
(   Tons 

■  i  Value  £ 


Q"''^'''*"^"'' {v^luc£ 


Bags, 


f    T 
Ksparto j  y.' 


Tons 
lueJE 


.■).(il6 
70,628 

1,COO 
2.  WO 

+8..15( 
92,545 

300.000 
28.600 

5,687 
.■i0,«3 


March 
1888. 


!',2t8 

B.2.'ll! 
157.1y5 


57.!I.H 
108,21)1 

974,475 
104,!l4t 

7.548 
46,366 


Total  Value. , 


1887. 


1388. 


March £906,072 

April £799,038 


£1,172.198 
£799,09.S 


Exports  of  Bkitisii  and  Iuisu  Fhoducr  fkok  las 
United  Kingdom  to  Spain. 


Alkali  i  ^'^^■ 

*"""' ^ lValuof| 

Caoutchouc,  manufactures  of Value  £' 


March 

1887. 


30,865 
10,492 

1,250 


March 

1888. 


29,338 
8,935 


Cement . 


f    Tons  I 
lValue£: 

Chemical  products    and    prepara- 
tions (including  dye  stuITs) Vtilue£ 


li>8 
354 


3,660 


890 
S85 
707 


Coal,  products  of  (mduding  iKiphthti 
and  panitTliio) Value  £ 

Manure Value  £ 

Painters*  colours  and  materials. . .  .Value  k 

Paper  of  all  sort. {yC-f-^ 

Of^r.                                                                           f    CwtS. 

1,623 

10.464 

1,810 

888 
1,939 

281 
262 

1,928 

25,906 

2.«1 

552 

1.37!l 

218 

204 

Total  Value 

USr.      1       1888. 

March 

£827,116 
£216,807 

£»13,6«) 
£S1S,6S4 

April 
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CUSTOMS  r AH  IFF  OF  CHINA. 


MISCELLANEOUS  TRADE  NOTICES. 


.Vu/('.-lliiik«iiiiTaol=10mace=100candareens=l,OOOcasli=  (i».8i/. 
(nuniiiml  viilue).    Catty  =  Ij  lbs. avoirdupois.    Oliaiip  =  IH  inches. 


Claxsinration. 


Rates  of  Duty. 


I  t.m.c.c. 

.\j^r-ai^r 100  ditties  0.1. 5.0 

.\him ..        0.0.  t. 5 


.Vliini,  grceii  or  copperas  . 
.\rscnic 


.Vsafoctida 

Briiiistotie  and  sulphur 

(Cannot  he  imported  except  under  spcrial 
anthority.) 

Camphor 

Camphor  baroos,  clean 

Do.        do. .    rerusc 

Charcoal 

Cinnabar 

Cubebs 

Cutch 

l>ye.  green  (native,  Lii-kiao) 

Ganibicr 


Catty 


Glue 

Gum,  Benjamin 

I>o.        do.       oil  of. 

Do.  dragon's  blood . . 

Do.    myrrh 

Do.   olibanum 


Gunpowder  (cannot  be  imported  or  expor'ed 
except  under  special  authority). 


Gypsum,  jrround,  or  plaster  of  P.iris  . 
Lead,  red  (minium) 

Do.  white  (ceruse) 

Do.    yellow  (massicot) 


Medicines,  foreign 

Inciudini;  sureical  instruments,  photo- 
fcraphic  chemicals  and  appar.itus;  also 
medicines  of  forcien  orii;ia  made  up  for 
Chinese  use.'  [Excluding;  cjistor  oil  if 
arriving  in  quantities  of  more  than 
100  catties  woi^iit  at  a  time] 

Quicksilver 


U. 1.0.0 
O.t.j.o 
II. C. 5.(1 
0.2. 0.0 

0.7.5.0 

1.3.0.0 

0.7.2.0 

Free. 

10Ocattie$4.7.5.0 

1.5.0.0 

0.1.8.0 

Catty        U.S. 0.0 

100  cattiesO. 1.5.0 

0.1.3.0 

0.6.0.0 

0.0.0.0 

0.4.5.0 

0.4.5.0 

0.4.3.0 

0.0.3.0 
0.3.5.0 
0.3.3.0 
0.3.3.0 
Fr.e. 


Perfumery 

(Excluding  Musk.) 

Saltpetre    (canuot    be    imported   or  exported 
except  under  special  authority). 

Smalt 

Soap,  for«i|;u 

Do.  Chinese 

Turmeric  

Varnish  or  crude  lacquer 


100  catties  2.0.0.0 
I  Free. 


100  catties  1.5.0.U 

Free. 

SPIo  ad  cat. 

lOOcattiesO.1.0.0 

„        0.5.0.0 


TlIK    ClIII-l.V.N    NlTUATK    OF    SOD.V    PltODICTION. 

The  Bulletin  du  Mutie  Commercial  for  the  24lh  March  la.st 
contains  the  followiuc  particular  of  the  Chilian  nitrates  of  soda 
industrj'  :— 

There  arc  in  Chili  about  50  manufactories  of  nitrates.  The  total 
production  of  47  of  these  factories  diiriuK  the  muntli  of  December 
1887  amounted  to  i;59,H!-t  metric  quintils,  or  a.'i.'JMi  tons;  it  was 
07,74,'>  for  the  month  of  November.  Absuminc:  that  these  Hgiires 
were  maintained  for  the  other  mniiths.  there  would  be  produced  in 
18.S7  about  WIO.OOO  tons.  This  is  almost  double  the  amount  exjiorted 
by  Chili  in  is-iii  and  lis.!,  when  syndii'ate  of  manufacturers  decided 
to  diminish  the  prodnetion. 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

New  Sugar  Repixkuv  at  I'iiii.vhei.i'iiia. 

.\  report,  dated  the  loth  April  last,  has  Ijeeu  received  fn.m  Capl. 
R.  C.  Clipperton,  Her  Majestj-'s  Consul  at  Philadelphia,  on  a  new 
commercial  enterprise  in  suspir  now  under  way  at  the  port  of 
Philadelphia.    Cajjt.  Clipperton  savs  :— 

"  This  enterprise,  when  completed,  will  add  (n-eatlv  to  the 
prosperity  of  the  port  and  the  interests  of  British  shippini:,  as  well 
as  Kive  new  life  to  the  dejiressed  suKar  plantations  of  Her  Majesty's 
iwssessions  in  the  West  Indies. 

"Mr.  Claus  Spreckles.  a  sujnu-  refiner  of  San  Francisco,  California, 
has  purchased  a  site  on  the  river  front  in  the  most  central  part  of 
the  city,  and  is  now  euKaKcd  in  the  preparation  of  desi^is  Inr  the 
erection  of  a  sugar  refinery  of  such  proportions  as  to  rank  it  as  the 
largest  in  the  world. 

'■  Twenty-five  architects  are  at  present  engaged  on  the  detail 
plans.  The  buildings  will  cover  a  plot  of  eround  I.5110  ft.  by  41x1  ft. : 
the  wharfage  facilities  will  be  3,200  ft. ;  some  of  the  build'ings  viiW 
be  nine  stories  high,  others  11  stories ;  the  cost  of  construction,  ic. 
will  be  between  three  and  four  million  dollai-s,  which  will  include 
the  construction  of  the  buildings  and  the  necessary  machinery. 
The  number  of  men  required  to  keep  such  an  extensive  establish- 
ment running  to  its  full  capacity  will  be  1,500.  The  consumption  of 
coal  will  be  250  tons  daily,  and  15.000,000,000  gallons  of  water  will  be 
required  per  annum.  The  raw  sugar,  beetroot  and  cane,  to  a  large 
extent,  will  be  impurted  by  Mr.  Snreckles  direct  from  the  West 
Indies  and  Germany,  and  purchase's  will  also  be  made  in  the  open 
markets  of  this  country.  .Vu  ordinary  steamer's  cargo  will  lie  con- 
sumed every  two  days,  averaring  a  daily  output  of  600  hogsheads, 
and  60  car-loads.  l,r,oii,00o  pounds.  vrWl  be  shipped  daily  from  the 
city,  which  does  not  apply  to  the  consumption  in  Pliiladelphia, 
with  her  million  of  inhabitants.  Centrifugal  beetroot  sugar  will  be 
used,  about  one-third  being  mixed  with  two-thirds  of  cane,  and  the 
product  will  be  cube,  cut  loaf,  granulated,  and  various  yellow 
sugars.  Neither  of  the  threi;  first-named  gi-ades  are  made  in  this  city 
at  the  present  time. 

"  It  is  claimed  that  this  gigantic  enterprise  will  increase  the 
direct  trade  of  Philadelphia  liy  at  least  4(1.000,000  dollars,  and  an 
indirect  increase  of  over  liio.ono.OOO  dollars." 

RepOBT   on    ICECEST  ClIAXGES  IX  THE  PllIOES  OF   EXPOBTS 
AND    IvirOliTS. 

By  R.  Giffen. 
See  Board  of  Trsde  Journal  for  M!i.v,  pp.  510-356. 

Xew  Danish  Buttek  Law. 

/(/.  pp.  369—573. 

1'atexi  Office  Inqiiuv. 

Report  of  the  Committee  appointed  by  the  Board  of  Trade  to 
inquire  into  the  duties,  organisation.  an:l  arrangement  of  the  Patent 
OtHc3  under  the  Patents,  Designs,  and  Tnide  Marks  .\ct,  18s:{, 
so  far  as  relates  to  Trade  Marks  and  Designs ;  together  with 
Minutes  of  Evidence,  Appendices,  Jte.    (C— 5:150.)    Price,  2s.  6d. 

/(/.  p.  58-2. 


*  If  in  r«a»cnable  quantities,  when  declared  to  be  for  the  personal 
use  of  the  applicant,  and  not  for  sale. 
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STATISTICS. 

lioAICIl    1>F    TUAIIK    KkTIUNS. 
1.M  TOUTS. 


April 
1886. 


April 
1887. 


April 


PriiKS,  nnruuinerntcil. . 

Chciuti-al  uiamifaolul\'S 
and  pnxiucls,  uuciiu- 
nieral<tl 

Chemicals  and  dye- 
stuffs,  uucnumerated 

Oils,  not  enumerated. . . 
Alkali 


Vh1uu£ 


I  I 

6U,595         52,(129  I       80,943 


Brimstone 

Nitrate  of  soda  . 


„      of  potash. 

Quicksilver 

Cinchona  bark 


Gum  Arabic 

Lac,  seed,  shell,  stick, 
and  dye  

Bark    (for  tanners*  or 
d.vers'  use) 

Aniline 

Aliiarine 

Other  coal-tar  dyes 


C  Cwt. 
1  Value  £ 
(  Cwt. 
(.Value  £ 

Cwt. 
Lvalue  £ 
j-  Cwt. 
Lvalue  £ 

Lbs. 
Lvalue  £ 
(  Cwt. 
(.  Value  £ 
r  Cwt 
(.Value  £ 
j-  Cwt. 
lvalue  £ 
r  Cwt. 
(.Value  £ 
Value  £ 


tva 


{v. 


Ck)chincal . 


iVa 


Cutch  and  gambler . 


Indigo . 


Mwlder,      madder-root, 
4c 


Cocoa-nut  oil  . 


Olive  oil  . 


I'ahn  oil  . 


I'etrolcum  oil . 


Oil  seed. 


Turpentine  . 


Cwt. 
.  Value  £  ; 
r      Tons  I 
lvalue  £  | 

r     Cwt. 

1  Value  £ 
f      Cwt. 
(.Value  £ 
(       Cwt.  j 
lvalue  £ 
C      Tuns 
lvalue  £ 
r       Cwt. 
lvalue  £  j 
(      Gals.  I 
(.  Value  £ 
(■      Tons  I 
(.Value  £ 
r       Cwt. 
(.Value  e 


12t,l07 

224.989 

7l,!)S9 

5,878 

4,082 

58,899 

14,753 

202,613 

110315 

20,105 

22,301 

452,700 

S(i,264 

16.74S 

93,032 

3,871 

11,212 

1 !,:!».!  I 

»t,394 

31,319 

13,149 

22,127 

24,935 

360 

1,031 

6,745 

1,486 

37,367 

4,831  [ 

53,026  j 

1,417  I 

1,848 

16,822 

23,627 

1,487 

00,^3 1 

69,710 

69,813 

3,178,015 

83,722  ! 

1,488 

.34.555 

6,097 

7,195 


107,(;i4 

238,581 

82,610 

5,6S0 

3,519 

69,220 

15,967 

142,800 

23,000 

30.947 

27.089 

881,400 

88,300 

13,375 

69,213 

2.S94 

11.887 

11.192 

28,570 

38,645 

17,191 

18,269 

20,188 

585 

701 

4,253 

1,661 

41,160 

6,101 

97,192 

553 

727 

13,745 

20,036 

1,855 

67,484 

62,816 

00,916 

6,886,910 

190,777 

977 

22,013 

11,435 

15,216 


113,466 

221,859 

66,215 

4,186 

3,3-28 

37,950 

9,398 

557,411 

293.878 

22,053 

18,445 

597.000 

37,329 

10,724 

40,832 

3,816 

17,616 

8.590 

22,673 

18,324 

■      6.613 

23,162 

20,281 

1,246 

366 

2,397 

2,342 

56,949 

7,210 

134,040 

815 

1,100 

12,023 

15,310 

1.3S3 

53.873 

82,781 

80,569 

7,137,543 

193.305 

1,888 

46,4)3 

4,725 

6,729 


EXPOKTS. 


April 
1886. 


April 
1887. 


British  and  Irish  produce- 


April 

18!i8. 


Dnurs  and  medicinal 
preparations,  un- 
enunierated  

Sundr>'  chemicals     - 

Painters'  colours  and 
materials 


Alkali 


Value  £         5'.i,7S0         62,784  76^156 

284;.5->2  I     263.286  I  202.214 

I 

101,078  I     106,534  j  123.678 

C        Cwt.         318,108  I      526.983  '  SS8.93S 

lvalue  £       142,200  }     150,316  i  U0.215 


Bleaching  materials 

f      Cwt. 
lvalue  £ 

130.103 
37,616 

122,423 
■40,234 

132,917 
50,178 

Seed  oil... 

f      Tons 
lvalue  £ 

7,225 
150,907 

6,799 
141,477 

7,1SS 
143,635 

Soap 

r      Cwt. 

38,685 

35,502 

38,144 

lvalue  £ 

40,462 

35,3:4 

38,709 

Foreign  and  (^lonial  merchandise : 

Clieminils.unenume 

Value  £ 

r      Cwt. 
lvalue  £ 

7,513 

9,929 
46,011 

24,391 

14.960 
53.084 

24,814 

Cinchona  bark 

10,025 
i9jm 

C!oehineaI 

f       Cwt. 
lvalue  £ 

1,069 
6,972 

714 

4.627 

315 
1330 

Cutch  and  gjimbier  . 

r      Tons 
lvalue  £ 

839 
21,296 

854 
22,076 

697 
19,108 

Gum  Arabic 

r     Cwt. 

lvalue  £ 

2,852 
10,690 

2,801 
9,918 

2414 
10.240 

Indigo 

r      Cwt. 
lvalue  £ 

5,199 
101,906 

7,437 
164,541 

6,167 
128.811 

Lac,  seed,  shell,  stick 

f      Owt. 
lvalue  £ 

7,006 

5,021 

4,359 

13,657 

11,049 

(>>coa-nut  oil 

(      Cwt. 
lvalue  £ 

10,670 
15,007 

10.060 
14.570 

6,976 
10,366 

("      Tuns 
lvalue  £ 

232 

312 

257 

Olive  oil 

10,018 

12.282 

10,673 

Palm  oil 

•       Cwt. 
Value  £ 

50,598 
51,03:! 

39,871 
38,350 

50,473 
48,543 

Petroleum  oil 

(      Gals, 
lvalue  £ 

45,806 
2,150 

29,201 
1,197 

81.935 
1,329 

Quicksilver 

j-       Lbs. 
lvalue  £ 

662,834 

50.513 

1 

476,783 
43,590 

813.979 

33,476 

Nitrate  of  potash  ... 

r      Cwt. 
(.Value  £ 

1 
2.1.%8 

2.202 

6,228 
6,101 

1 

9,719 
8.678 
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lUliriSH  ASD  FOREIGS  COysVLS' 

HE  POUTS. 

From  till'  Chemist  anil  Druggist. 
Uei.ou-m. 

Petroleum. 

Tlicro  was  a  fiillin)f-<.IT  in  the  rereipts  of  Ainei-ioan  potnileum 
last  vcar,  tlii'  liituris  luMtis.  in  is*.?.  sss^SSfl  barrpls.  ai  eoni)«ri'J  to 
i)Si>,9"l5  liam-ls  Ml  IssCk  Riivsinii  jH-trolfnni.  on  tlip  other  liancl.  it 
on  llic  inorfasi'.  alont  kki.Oiki  Iwrrcls  liavinK  lw<-n  ini|>nridl  in 
Ihi-  year  1S87.  npjinst  yi.iKjo  biirnls  in  ISSfi.  at  priiis  sliKlilly 
ik-low  thoso  qnotcd  (or  American  oils. 

C.VXAD.k. 

Imports  of  Drugs  and  Chemicals. 

During;  the  Tear  ending  June  M.  ISSil.  Canad.-i  imported  from 
ahmad  l.liW.'SI  dollars  of  (hitiahle  ilnigs,  chemical  prodncis, 
medicinesanddvi-stiilTs.  and  l.'icf.wi;  dollars  of  dnt.v-free  eVeniicals. 
In  the  year  iss.5  the  limires  under  these  bends  were  rrs|K>etively 
l,22ii,)«!7  dollars  and  l^.'.l.ii5S  dollars. 

.1  good  opening  for  French  Drugs. 

The  French  Consul  at  Qutl>cc  states  that  French  dru:rs  and 
pbamiaceutii'al  siK-eialitiesare  highly  esteemed  in  Canada,  and  that 
in  this  branch  of  trade,  tin-  prosix-ets  beme  so  encouraging,  his 
countr\iiien  would  still  lind  a  very  good  held  open.  Duriiii;  the 
liseal  vear  endiuB  June  3ii,  ISSti.  Canada's  imports  from  Fnincc 
wer* :— Dnifcs.  3ii.SW!>  dollars  :  chemicals.  (>.S.!ilS  iiollarj  ;  pertutuery. 
3.HS7  dollars:  |)omades.  l.!<25  dcUars:  soap.  8.318  dollars;  oils.  13,S6(; 
dollars :  seeds  and  roots,  19,45ii  dollars ;  scientific  and  optical 
instruments,  14,4<X)  dollars. 

.  China. 

The  Wenchow  Drug  Trade. 

Among  the  articles  imported  into  Wenchow  durina:  the  year  18S7 
opium  figures  to  the  extent  of  Gl'oo  piculs ;  China  rw)!,  137'+t  piciils ; 
aniline  dyes,  value  LSflj/. ;  other  dye-stulTs,  SiS"4»  piculs;  medi- 
cincs,  S.silU. ;  safflower.  If.'JS  piculs;  Ja|)an  wood.  4<r7-.S!l  picnls; 
vermilion,  18 piculs;  varnish,  11»"43  piculs;  and  white  wax,  138'4l 
piculs :  most  o(  these  items  showing  a  considerable  increase  over 
the  previous  year. 

Opium. 

In  1897  the  Wenchow  district  yielded  as  large  a  crop  of  opium  as 
it  is  capable  of.  The  country,  as  viewed  from  a  hill-top,  was  in 
many  places  one  vast  brilliant  patch  of  poppy,  with  only  sparse 
»<iuares  of  green.  The  yield  per  acre  of  the  best  sort  is  12  to  IC 
catties  (say,  16  to  21  lbs.)  ;  of  inferior  sorts,  l(j  lo  24  catties.  The 
best  drug,*when  the  crop  came  in,  sold  at  2  dollars  per  catty,  but 
rose  to  4  dollars  at  the  end  of  the  year. 

.luilinc  Dyes/or  Canton. 

The  important  and  growing  trade  in  aniline  dyes  is  entirely  in 
the  hands  of  German  firms,  who  mostly  import  dyes  manufactured 
by  certain  Cierman  factories  who  have  succeeded  in  creating  an 
established  reputation  on  the  China  market.  The  large  silk  and 
paper  works  of  Canton  and  Fatchan  (a  town  abDut  60  miles  distant 
from  Canton)  use  enormous  qurinlilics  of  these  dyes,  and  all  the 
more  l>ec3iuse  Chinese  do  not  add  any  acids  to  increase  the  dyeing 
propM-ties  of  the  aniline.  The  manner  iii  which  the  dyes  are 
lacKcd  and  got  up  greatly  influences  their  prospects  of  s-ile  on  the 
Canton  market,  eleirance  and  neatness  of  labels  being  especially 
looked  for;  while  it  is  an  additional  advantage  if  the  name  by  which 
the  importing  firm  is  known  among  the  Chinese  is  added  in  Chinese 
characters.  The  bright  white  glass  lx»ttles  in  which  the  dyes  are 
packed  slionld  not  be  too  small  in  size,  even  althoueh  the  contents 
do  not  entirely  fill  the  vessel.  The  lal>el  should  not  encircle  the 
Iwttle  altogether,  but  a  8p.ice  ofalwut  15  inch  be  left  open.  For  the 
retail  trade  2.oz.  bottles  are  preferable,  but,  as  the  Canton  dyers 
above  all  things  look  to  cheapness,  packing  in  small  tins,  containing 
8  or  20  02.,  or  large  ones  of  i  and  1  catty,  is  esix-cially  rt'commeudable 
for  this  market.  Lately  loo-oz.  tins  have  been  in  demand  for  old- 
estAblished  brands,  but  it  is  not  a<lvised  to  send  new  makes  in  this 
packing.  Each  tin  should  be  piicktHi  in  smooth  coloured  pajK-r  of 
the  exact  shade  of  the  dye  contained  in  it.  The  principal  colours 
used  are  scarlet,  pink,  green,  and  blue.  The  two  former  are  parti- 
cularly required  for  the  manufactur*'  of  coloured  papiT.  as  the 
Chinese  use  red-eoloured  visitine-canls.  and  contracts  and  other 
important  documents  are  invariably  written  on  red  paper,  while 
pink  is  mainly  used  for  ruling  letter-pajH-r,  hooks,  &c.  The  use  of 
red  and  pink  in  cotton  and  silk-dyeing  is  unimportant.  Green, 
blue,  and  magentJi  are  used  mostly  for  silk,  and  but  little  for  either 
paper  or  cotton.  Violet,  orange,  and  yellow  also  are  used  almost 
exclusively  for  silk-dyeing.  All  dyes  should  be  easily  soluble  in 
water,  as  the  Cliinese  decline  to  use  any  acids  in  conjunction  with 
aniline,  and  only  employ  a  liquid  prepared  from  rice  to  dissolve  blue 


mnd  icreen  colours.  At  present  Canton  iinporti  about  150,(Mia  dolUm 
worth  of  aniline  dyes  |jer  annum,  but  that  quantity  is  |iretly  certain 
to  incmi-se  in  future. 

The  Cassia  Lignca  Trade. 

Till'  opposition  of  the  cultivators  of  cassia  lignea  in  the  province 
of  Kwangsi  against  the  newly-formed  cassia  syndicate  cause<l  the 
Vicerov.  in  the  spring  of  1SS7,  to  again  grant  the  old  cassia  merchants 
pennissioii  to  trade  with  the  proilucing  districts.  These  old  traders 
compete  very  strongly  with  the  syndirate.  and  ronse<|uently  the 
price  of  cassia  tell  to  the  lowest  point  ever  known,  »i7..  ism  |iei- 
pieul.  at  which  large  contracts  were  made.  The  shipments  of 
eavsiii  lignea  and  broken  cassia  from  Canton  during  the  year  I*S7 
reached  the  abnormal  figure  of  I  Hl,733  piculs,  againsr  7y,»-'t4i  piculs 
ill  l-vit!,  while  in  former  years  an  eip  irt  of  100,000  piculs  was  con- 
siderisi  exceptionally  high. 

Preservation  of  Hooks  from  Insects. 

In  certain  jwirls  of  China,  the  British  Consul  at  Swatow  observes, 
books  are  extremely  lialde  to  he  attacked  by  insects.  They  first 
deslnw  the  glue  used  in  ti;e  oacks  of  Ixioks.  and  gradually  perforate 
the  whole  volume.  Cockroaches,  too,  entirelj'  disfigure  the  covers 
by  eating  away  patches  of  the  glazing. 

The  reme<ly  for  both  these  nuisances  is  easy.  The  late  Dr.  Hance 
who  had  a  large  library,  used  the  following  reei|>e  :  — 

Corrosive  sublimate .'•  drachms. 

Creosote <W  drops. 

Rectified  spirit 2  lbs. 

This  mixture,  a  violent  poison,  he  applied  with  a  brush  in  the 
joint  of  tlic  Ixxik  between  every  six  or  stve  i  pages,  and,  as  a 
preventive  of  the  ravages  of  coekrosches,  he  varnish-  d  the  cover  of 
the  iKKik  with  a  thin'  clear  spirit-varnish.  In  binding  books,  it 
would  be  only  necessary  to  add  a  small  quantity  of  the  above 
mixture  to  the  glue  used,  and  to  give  a  coating  of  spirit-varnish  to 
the  cover,  to  sci-urc  complete  protection  from  the  attacks  of  insects 
of  all  kinds. 

C-JI.OMBIA. 

Carthagena  Drug  Exports. 

The  exiiorts  from  Carthagena  during  the  year  18s7  include  the 
following  articles  affecting  the  drug  trade  tothe  principal  countries 
trading  with  the  port.  The  figures  represent  the  weight  of  the 
exports  in  kilogramnies ; — 


I'liited      United 
Kingdom.    States. 


Anise 

Balsams 

Brazil  \Vood  . 

Cinchona  

Fustic 

Ipecacuanha. 
Musk  seed  . . . 
Sarsaparilla.. 


500 

,, 

.. 

.•i48 

3.4.'K) 

S.W 

3,74.-. 

2i,370 

43.468 

8.0S0 

,, 

6,578 

23.nS3 

GO 
7£0 

24,070 

ISO 

1,222 

•• 

Ecuador. 

Bark  Exports  from  Guayaquil, 

Tlioportof  Gimyaquilexportotl.  in  1887.  540  quintals  of  hark  of  all 
variPti*^s,  worth  1,647/.  In  188t>  (113  quintals,  worth  2.4o'i/.,  were 
ship|H*<l. 

Ditch  Indian  Possessions. 

Gum  Benjamin  Exports. 

Durinjr  the  year  1887  fi^9S  piculs  gum  l>enjamin  were  exportcil 
from  Pa«lanj?  (west  coast  of  Sumatra).  Nearly  the  whole  of  this 
went  lo  .Invn,  small  shipinents  to  Uoltaml,  the  Straits  Settlemrnt-i, 
and  America.  This  quantity  is  one  of  the  lareest  on  record,  but  it 
should  be  observed  that  the  shipments  of  pnm  lienjamin  from  this 
port  are  steadily  on  the  increase.  In  the  thirty  ytiirs  from  1S.".S  U> 
1887  inclusive.  140301  piculs  have  been  exportetl  from  Padani,'. 

France. 

7'Ae  Chemical  Trade  at  Ronen. 

During  the  year  1SS7  the  rise  in  price  of  ehemicals  continueil. 
notwithstanding  tb.it  little  business  was  d<>ne.  Ammonia  salts 
augmented  in  price  on  account  of  the  demand  for  as^iieultural 
pur|K>ses,  as  did  nitrate  and  nitric  acid  10  pT  cent,  for  the  same 
reason.    Colouriue  matters,  pymligneousacid.and  s*Kii)sreni.iin  the 
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mme.     Tho  rise  in  voUtile  alknlis  continues,  on  acconnt  of  the 

orders  from  the  South  of  Fmnce.asa  preventive flg:ainst  the  mildew 
in  th»'  villi's.  In  thi*  third  quartor  of  thi*  year  :i  rise  took  plnce  in 
sub-pro«lm'ts  of  \v(k>iI,  nnd  in  the  end  of  the  yi-ar  there  was  another 
dtN'idod  inu)rov*'iuent.  Tlu-  iirnmm  ini'nl;hotWf**n  tlie  huire  mnnu- 
faeturiTs  has  kept  iii)  thi-  jtrice  of  hii-jirhoiiate  of  S'Mhi,  and  tho 
inen-o-sinir  demand  for  chi'mit'ul  ninnnn*  has  eaused  a  elians;e  for  tin- 
l»etter.  Thope  is.  aliojtetlu'r.  a  very  satisfactory  state  of  affairs  in 
ehi'niicals.  and  tliere  apiwars  to  bt-  every  prospect  tliat  this  will 
continue  during  the  early  months  of  ISS"*. 

The  Mar&eiUet  Oii  Trade. 

The  yenr  1>187  Iuls  not  been  any  N'tter  thai,  the  previous  one  for 
tho  oirmanufa4.-nircrs.  as  owin^  to  the  continued  crisis  many  of  the 
factories  are  shut  up.  whilst  others  have  reduced  tlieir  work.  The 
decline  iit  the  price  of  oils,  incn-ii^-inu'st-arcity  of  foreip-n  markets  for 
it.  and  the  liiifh  hx^l  railway  tari(ls.>^hicliaithonKh  riniuced  in  1S87 
im»  still  hicher  than  in  1S8J.  have  all  tcndetl  to  render  the  position 
of  the  Marseilles  manufacturersadillicult  one.and  it  is  stated  that, 
of  l..")ftO  pn'sses  that  exist  in  the  town,  about  4.")0  have  ceased 
workinp  within  the  last  two  years,  and  it  is  feni-ed  that  there  is  no 
prosi)ect  of  any  great  auielitinition  in  the  state  of  affairs  in  the  near 
fntnn>,  although  the  amount  of  olenpinons  seeds  imported  durinp: 
the  year  has  increased  considerably,  as  compaivd  with  ISSfl. 

Adecrcase  has  taken  place  in  the  quantity  of  olive-oil  imported 
for  table  use,  as  comiKired  with  isvi.  principally  to  be  accounted 
for  by  the  crops  of  olives  having  been  below  the  averase  in  Italy. 
Algiers,  and  Spain,  but  also  by  the  inei-eitsed  iiseof  cotton-seed  oil 
as  an  article  of  fond— nj)  to  1^'<»»  it  was  used  to  a  certain  extent 
mixed  with  olive-oil,  in  the  proportion  of  uViout  .1  tu  "—but.  for  the 
last  year,  work  havin?  become  scarce  at  Marseilles,  the  labouring 
classes  have  taken  to  consuming  it  without  mixture,  this  oil  being 
sold  by  the  retail  dealers  at  a  much  cheai>er  rate. 

Soap  Exports, 

Tlie  amount  of  soap  exported  from  Marseilles  during  the  yearlSS" 
was  somewhat  less  than  the  quantity  shijjped  off  in  the  previous 
year,  and  amounted  to  S.H15  tons.  The  countries  supplied  are 
principally  A'geria.  Roumani;..  \Vest  Coast  of  Africa.  Mauritius. 
Cochin  China.  Tonquin,  and  .Japan.  There  are  about  100  soap 
manufocturers  in  Marsedles  and  the  rest  of  the  Department,  and 
iheir  collective  production  has  been  about  100.000  tons,  of  the  value 
of  2.000.000^ 

Ai>out  70.000  tons  have  been  sent  from  JIarseilles  by  rail,  and 
the  balance  was  exported  by  sea,  or  remained  for  home  consumption. 


Manila  for  brandy  and  liqueur  esseneea.  Tbesn  are  diluted  in  the 
locn!  distilleries  which  have  b?en  estibhshed  durir.g  tlie  last  few 
years.  Anise  liqueur  i-*  a  favourite  arti''!*;  (f  coas-unption.  but 
most  of  the  essential  oil  used  in  its  manufacture  it  obtained  from 
China,  and  onlv  u  small  proportion  is  oil  disiilled  from  Kurop-^an 
(Snanish)  seed.  The  imports  of  ji^rfumory  represented,  in  issc.a 
value  of  4.'i.l78  pesns  (8.5*27'.).  Conmion  soap  is  mHnufacture<l 
locally,  but  toilet  soaps  have  to  be  im|>orted.  Paints  ami  varn-shes 
are  principally  imported  from  the  Cnited  Kingdom.  Knglish 
brands  havint;  aeciuired  an  established  reputation  which  wunid 
render  it  difficult  for  Oerman  manufacturers  to  comiiet*'.  All  the 
same,  the  Consiul  think;;  that  his  countrymen,  by  sending  cheap 
consignments  of  gooii  quality  to  lesulinc  houws,  may  ultimately 
sucetjed  in  obtaining  a  footing  in  this  branch.  Aniline  dyes  are 
not  nmch  used  yet,  Ihoush  small  lots  are  occisiouiilly  iuiporteil 
from  Hong  Kong  through  Chinese  merchants.  As  reifards  business 
in  general,  the  year  1SS«  does  not  appear  to  have  be^-n  parti  ularly 
distinguisheil  either  for  exceptionally  C03d  or  for  nnusuallv  bail 
trade  but  it  is  pointed  out  that  the  importance  of  Manila  as  a 
market  for  Kuropean  goods  is  frequently  overrated,  and  that 
particular  care  should  be  taken  not  to  olTer  a  line  of  sjimiiles  of  new 
articles  through  more  than  one  importer  at  the  time,  ils  the  price 
can  only  be  kept  up  if  the  Chinese,  wlio  in  all  ciises  act  as  inter- 
mediaries between  the  native  consumer  and  the  Kuropean 
merchant,  find  it  imp^wsible  *o  procure  suitable  goo^ls  from  more 
than  one  dealtr.  These  Chinese  tniders  are  evidently  a  very 
slippery  class  to  deal  with,  but  as  yet  their  services  seem  iudis- 
l>ensable.  mn\  they  know  it,  so  that  the  European  traders  are  pretty 
well  at  their  mercy  as  ivgards  credit  and  custom.  The  Chinese 
travellers  hawk  the  European  g(x>d'i  all  over  the  islands,  a  task 
which  no  European  could  undertake  owing  it  clinmtic  obstacles, 
while  tho  natives  themselves  are  not  suttn-iently  intelligent  a'.d 
reliable  for  it.  It  is  exi>ected  that  trade  throughout  Luzon,  the 
principal  island  of  the  Philippine  group,  will  derive  a  considerable 
impetus  from  the  cnrnplction  of  the  projected  railway  system,  the 
main  line  of  which  is  now  in  course  of  const  ruction,  and  will  bring 
some  of  the  richest  and  most  fertile  ilistriets  in  dii-ect  communica- 
tion with  the  capital.  Sugar,  tobacco,  abnca.  or  Manila  hemp,  and 
coffee  remain  the  staple  products  of  the  islands,  while  among  the 
exports  of  pharmaceutical  interest  sApan  wood.  logwo(xl,  ii-.tligo, 
and  essential  oil  of  ylang-ylang  are  the  leading  articles.  The 
distillation  of  ylang-ylang  is  exteiidiuE  very  r.ipidly  throughout 
the  island  of  Luzon,  especially  in  tlie  neighbourhood  of  Manila  and 
in  the  province  of  Albay,  and  the  European  markets  have  unfor- 
tunately been  floo-ied  with  oil,  much  of  it  of  very  inferior  quality, 
although  a  few  of  the  old-established  distillers  maintain  their 
reputation  for  excellence  of  product.  The  exports  of  vlabs-yUng 
wei-e  7(U  kilos,  in  ISM,  1  61.1  kdos.  in  1885,  and  l.»87  ki'os.  in  ISSfi. 


French  Colonies. 

Tahiti  Drug  E.rports, 

The  exports  from  Tahiti  during  the  past  two  years  include  the 
following  articles  of  interest  to  the  drug  trade  :— 

_  __        __      — -.--  t  ■    ~'     '     "'      ' 
i                 1887.                 ;  1886. 


Armwroot 

4,026  lbs. 

£ 

50^00  lbs. 

£ 
681 

Bees'  wai ,, 

ifiSi  lbs. 

192 

2,95(1  lbs. 

124 

l.iraejuici> 

8,987  gals. 

;)74 

•  • 

.. 

Vanilla 

7,610  lbs. 

.■i.llU 

8.40S  lbs. 

2,322 

Japan. 

Tujcatiou  on  the  Drug  Trade. 

Among  the  items  forming  a  standing  feature  in  the  Japanese 
Imperial  Budget  are  direct  taxes  affecting  soy  and  dru;:s,  which 
yield  a  not  inconsiderable  amount  of  revenue.  Thus  the  tax  on 
"sov  during  1SS7  Sx  is  estinial<d  to  produce  *212.2<»-.i/..  and  that  on 
drugs  «<,in:i}.,  both  being  considerably  in  excess  of  the  yield  in  the 
preceding  year. 

Sl'ANISIl    Coi.ONlKS. 

The  Drug  Bttsiuvss  in  Maniia. 

In  a  rewnt  report  the  German  Consul  at  Manila  refers  to  the 
relative  laiVfuess  of  the  imi>nrtation  of  drugs,  chemicals,  and 
pharmaceutical  preparations  into  the  Philippine  Islands,  and 
points  out  that  during  the  year  l>04tJ  unless  tlian  4tl5,251  pesos,  or 
H7.23I/.  worth  of  thesj'  troods.  weighing  over  »5  tons,  arrived  from 
ubroud.  In  1«185  the  value  of  the  im|>orts  under  this  section  was 
■UKt.^U  iMs.»s.  and  in  1hk»  &.*«1.4.'K;  iksos.  It  is  stated  (though 
probably  with  some  cxiurgcration)  that  the  bulk  of  the  pharma- 
ceutuid  articles  used  in  Manila  is  of  (jcrninn  origin,  nUhougii  a 
larne  proportion  of  them  are  imported  by  way  of  England.  In  a 
few  important  articles,  however,  such  its  chlorate  of  potash,  citric 
acid. and  mustird  flnur,  Englnnd  continues  to  dominate  th-markt-t. 
An  extivmely  gixid  demand  exists  in  the  islands  for  pitent 
medicines,  which  are  known  by  the  name  of  "especificos.'*  Most 
of  these  come  from  Fmnce,  American  and  Eng  ish  patents  follow- 
ing in  order  of  importance.    There  in  al-^""  a  considerable  sale  in 


MISCELLANEOUS, 


The  HYDuocAiiijoNs  of  California. 

The  last  report  of  the  Stale  mineralogist.  Mr.  AVilliam  Irelan.jr., 
and  the  paper  by  Mr.  W.  A.  C;o<Klyear,  show  to  what  an  extent  the 
petndeum  industry  of  California  is  likely  to  develop.  The  number 
of  known  occurrences  is  being  constantly  added  to,  and  without 
furtherprospectinc  it  is  evident  ihat  California  possesses  im|>ortant 
supplies  of  oil,  which  in  time  will  l>e  dntwn  upon.  As  is  well 
kno%vn  the  California  oil  is  mainly  of  the  heavy  variety,  there 
being  comparatively  1  ttle  suitable  for  refining  into  illuniinating 
oil.  Its  use  as  a  fuel  has  passed  the  piu-ely  experimental  stage, 
thouKli  new  applications  and  improved  methods  of  burninc  it  will 
continue  to  be  found.  For  many  years  it  has  been  used  for  gene- 
i-nting  steam  and  for  metillurgical  purposes,  but  not  to  a  veiy. 
large  extent  until  lately.  Now  there  is  reason  to  believe  that  its 
use  as  a  fuel  may  assume  greater  importance,  in  view  of  the 
sulphurous  character  of  the  California  coal  and  the  high  cost  of 
imported  coaN.  The  successful  results  which  have  followed  the 
intro'luclion  of  petroleum  as  a  fuel  in  Russia  have  been  refiefltcd 
in  California  on  a  smaller  scale,  but  enough  has  already  been 
accomplished  to  give  sreat  promise  for  the  future. 

The  boom  in  natural  gas  has  also  reached  California,  and  in 
passing  it  is  curious  to  note  in  how  many  unexpected  localities  gas 
isdiseovei-ed  now  that  its  value  has  l>ecome  generally  appreciated. 

.\nothcr  liydrtK-arbon,  asphaltum.  is  known  to  exist  in  latve 
quantities  in  the  State,  and  it  has  been  worked  to  the  amount  of 
a  few  thousand  tons  annually  for  a  number  of  years.  At  present, 
the  local  market  is  limited,  and.  of  course,  the  proiluct  will  not 
bear  the  expensive  handling  involved  in  shipping  to  jwints  of  lai>:»* 
consumption ;  but  here,  too,  is  a  reserve  factor  of  wealth,  which 
will  make  itself  felt  in  the  future  development  of  the  State.— 
Euffhiecriiiff  and  Mining  Journfil,  Xcw  VorK: 
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i%lontl)Ij.'  iJatcnt  iList. 

•  The  dates  (tivcn  are  the  dales  ot  the  Official  Journals  in  which 
acceptances  o(  the  Complete  Speciflcations  are  advertised.  Com- 
plete Speciflcations  thus  advertised  as  accepted  arc  open  to 
inspection  at  the  Patent  Oltice  immediutely,  and  to  opposition 
witliin  two  monllis  of  the  said  dates. 


I.— GENKRAL   PLANT,  APPARATUS,   and 
MACHINERY. 

APPLICATIOSS. 

18,«H  of  1887.  K.  E.  Peehiney,  London.  Apparatus  for  treating 
liodies  at  a  liiph  lemperatnre.  Xoveinber  17,  IS.S7.  Antedated 
under  International  Convention. 

.W50.  W.  R.  R.iwlings  and  J.  J.  Kawlings,  Manchester.  Blow-pipe 
apparatus,    .\pril  21. 

flOI7.  (>.  Iniray.— From  P.  P.  Aries.  France.  Apparatus  for 
hratiny  liquids,  or  for  maintaining  them  at  a  eertam  temperature. 
April  23. 

C109.  C.  Wells.  London.  Obtaining  power  from  »a.ste  steam. 
April  24. 

B124.  W.  Smith,  Durham.  Machine  for  agitating  or  mixing  solid 
and  liquid  substances.    April  24. 

0150.  R.  H.  Heenan.  Apparatus  for  stirring,  mixing,  or  incor- 
porating substauccs.    Complete  Specification,    .\pril  25. 

l^212.  C.  Tellier.  London.  Apparatus  for  prnducinp  cold  by  means 
of  waste  heat.    Complete  Specification.    April  2i;. 

i!2S2.  O.  A.  Berend,  London.  Means  for  filtering  water  or  other 
liquids.    April  27. 

6.102.  E.  S.  Brownlow.  JIanchester.  Improvements  in  filters. 
April  2.S. 

iS29.  E.  Suuer,  London.  Apparatus  for  evaporating  saline  or 
other  solutions,  especially  adapted  for  production  of  f»-esh  water 
from  sea  water,    .\pril  28. 

ti375.  T.  P.  Miller  and  J.  Bennie,  Glasgow.  Improvement*  in 
filters.    April  30. 

W42.  .1.  Illingworth.  Halifax.  Improvements  inpipes,  gas  retorts, 
and  other  hollow  articles.    Jlay  1. 

G4S7.  ti.  F.  Redfern.  —  I'ram  T.  T.  A.  Hansen.  (Centrifugal 
apparatus.    Complete  Specification.    May  1, 

BSa).  F.  Edenlwrough.  London.  Improved  apparatus  for  stirring 
and  mixing  puri>oses.    May  2. 

fi74S.  D.  C.  K.  Steinbrenner,  London.  Improvements  in  anemo- 
meters.   May  5. 

67(>4.  E.  Tucker,  Stomoway.  Evaporating  ami  concentrating 
liquids.    May  7. 

«874.  F.  D.  Deir.  Liverpool.  Apparatus  for  use  as  retort  stands, 
filtering  stands,  ac.    May  S. 

TOGO.  I.  S.  McDrairall,  .1.  T.  McDoueall.  R.  K.  Har.Iey,  :iiid 
T.  ?,ugdeii,  London.  Improvements  in  the  construction  of  appanitus 
for  making  l)isulphites  or  other  compounds  used  in  the  Ireatniciu 
of  wood  pulp  and  other  fibrous  materials  or  the  like.    May  11. 

7061.  I.  S.  JlcDougall,  J.  T.  McDougall,  R.  K.  Hartley,  and 
T.  Sugden.  Boilers  or  vessels  lined  with  lead  or  other  acid- 
resisting  metal  or  alloy.    May  11. 

7168.  C.  D.  .\l>el.  —  From  E.  Langen,  Germauy.  Furnace  for 
roasting,  calcining,  burning,  drying,  or  otherwise  subjecting 
materials  to  heat.    Complete  Specification.    May  H. 

•  COMPLETE  SPECIFICATIONS  ACCEPTED. 

1SS7. 

fi.ti?.  \V.  P.  V.  Wall's.  Means  of  feeding  furnaces  33  as  to 
economise  fuel  and  consume  smoke.    M.iy  5. 

8756.  J.  T.  Harris.  Cocks,  taps,  valves.  Ac.  for  controlling  the 
flow  of  water,  steam,  gas,  or  other  fluid.    April  28. 

9199.  K.  J.  Boult.— From  J.  Fischer,  Austria.  Apparatus  for 
cooling,  heating,  or  purifying  liquids,  gases,  and  vapours.    May  12. 

9230.  A.  M.  Clark.— From  T.  D.  Williams,  .\malgamating  appa- 
ratus.   May  3. 

9B21.  S.  H.  Johnson  and  C.  C.  Hutchinson.  Construction  of  filler- 
presse;*.    May  3. 

1888. 

3000.  S.  M.  Lillie.   Multiple  effect  evaporating  apparatus.  May  5. 

S86S.  J.  B.  Hannay  and  R.  P.  Doxford.  Apparatus  for  burning 
liquid  fuel  in  steam  boiler  hirnaces.    April  28. 

.1910.  C.  R.  Hoopes.  .\pparatus  for  utilising  liquid  fuel  in  fur- 
iiaees.    .\pril  2S. 


II.-VUEL,  GAS,  Asu  LIGHT. 


APPLICATIOSS. 

3Kt3.  W.  A.  S.  Benson,  J.  Loveurove.  and  E.  Haiton,  London. 
Improvements  in  artificial  lighting.    April  21. 

BillH.  J.  Thomeloe,  London.  Improvements  in  the  manufacture 
of  fire-lighters.    April  2.'!. 

Cfi75.  E.  E.  Ries,  London.  New  and  improved  method  of  heating 
by  means  of  electricity.    Complete  Specification,    .\pril  24. 

i;i2.1.  R.  B.  Uelliwell,  Liverpool.  Improvements  in  fire-lighters. 
April  25. 

i»4<;.  S.  chandler,  jiin.,  and  J.  Chandler,  I.<>ndoii.  InipmveineiKs 
in  or  relating  to  apparatus  used  in  the  purification  of  gas,   April  2M. 

64.12.  B.  H.  Thwaite,  Liverpool.  Improvements  in  ga.seoiig  fnel 
producing  apparatus.    May  1. 

0151.  E.  Brook,  London.  Improvements  in  gas  proJucers.  May  1. 

0J9i;.  E.  J.  Frost.  Philadelphia.  Improvements  in  devices  for 
regulating  the  quality  of  carburetted  vapour  or  gas.  Ckimpleie 
Specification.    May  1. 

6514.  A.  ■\Vilson,  London.  Improvements  iu  gas  producers. 
Jlay  2. 

0663.  C.  H.  MowU,  London.  Improvements  in  the  composition 
of  artificial  or  block  fuel.    May  4. 

6S27.  J.  M.  Storror,  Glasgow.  An  improvement  in  the  manufac- 
ture of  candles.    Mays. 

6920.  W.  A.  Mclntosh-Valon  and  Brin's  Oxygen  Co.,  Limited, 
London.  Imiiroveraents  in  the  purification  of  carburetted  hydro- 
gen or  coal  gas.    May  9. 

7040.  J.  Walker  and  G.  R.  Sisterson,  Vpton  Park.  Reducing  the 
pressure  of  gas  to  that  best  suited  for  illuminating  purposes. 
May  11. 

7097.  A.  G.  Meeze.  London.    Improvements  in  the  process  of  and 
apfjaratus  for  manufacturing  gas.  Complete  Specification.  May  12. 
I       7219.   H.  Williams,  London,      Improvements  in  artificial  lue!. 
■  May  15. 

COMPLETE  SPECIPICATIOSS  ACCEPTED. 

1887. 

15,S11.  G.  Watson.  A  hydraulic  gas  valve  to  lie  fixed  between 
retort  and  gas  main  on  retort  bed.    May  19. 

1S38. 
i       .153:1.  P.  Dronier.    Magnesium  lamps,    ^lay  3. 
'       4484.  J.  E.  Wren.    Manufacture  of  illuminating  gas.    May  5. 

4953.  C.  Wesphal.    Production  of  water-gas.    May  12. 

.5689.  J.  Swallow  and  X.  Proctor.    Artificial  fuel.    May  19. 


1 1 1. -DESTRUCTIVE  DISTILLATION.   T.\R 
PRODUCTS,  Eto. 

APPLICATIOSS. 

0.12.).  \.  J.  Fenner.  London.  Improvements  in  the  distillntio'i  of 
hydnx'arlwn  liquid  or  solid  bodies,  or  like  1)odies  of  luineral  or 
vegetable  origin,  and  in  apparatus  empIoye*l  then'iii,    .\pril  28. 

0.141.  J.  Imray.— From  J.  Bartsch,  Gennaiiy.  Improvements  in 
the  treatment  of  eoal  so  as  to  obtain  separate  products  therefrom, 
and  apparatus  for  that  purpose.    April  28. 

73:14.  F.  Lennard.  London.  Improvements  in  and  apfiaratiis  for 
the  distillation  of  tar  and  the  like.    Jlay  17. 


IV.— COLOURING  MATTERS  axd  DYES. 


APPLICATIOSS. 

5909.  C.  D.  AM.— From  The  Actien  Gesellschaft  fiir  Anilin  Fabri- 
kation,  Berlin.     Manufacture  of  blue  colouring  matters,    .\pril  20. 

.Wlo.  CD.  Abel.— From  The  .Vctien  Gesellschaft  fur  Aiiilin  Fabri- 
kation,  Berlin.    Jlanufacture  of  azo  colouring  mattirs.    April  2u. 

6319.  J.  Y.  Johnson.— From  The  Farbcnlabrikcn  vormals  F.Bayer 
and  Co.,  Germanv.  Improvements  in  the  manufacture  of  dye- 
stutTs.    April  28. 

6743.  H.  H.  Leigh.— From  R.  G.Williams.  United  States.  Im- 
provements in  the  manufacture  of  colouring  matters.    Jlay  .>. 
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0S99.  L.  Limpach,  London.  Improved  process  or  method  fbr 
>'ITwtiii|c  tliB  separation  of  isometric  lylidines  from  cominercisl 
ivlidine  in  a  pnre  state  for  the  proUuetion  o(  eolonnnic  matters. 
Ma.v  !i. 

COMPLETE  SPECIFICATIONS   ACCEPTED. 

1887. 

8«7.  I-.  Panl.  ProtUu-ins  mono  and  diamidoazohenzidincs.  trans- 
forniine  them  into  tetmzo  componnds.  and  eoml)ininK  tliem  with 
amines  and  phenols  or  their  snlpho-acids.    .\pril  'ii. 

11237.  J.  Imrav.  —  Kr.>m  La  Soeiete  .\non.vme  des  Matiftres 
Colorantes  et  Produits  tiiimi(iu.-.s  de  St.  Denis.  A.  V.  Poirrier, 
Z.  Roussin.  and  D.  \.  Rosenstiehl.  Manufaetnre  cif  new  azoie 
coluiirintf  matters.    May  5. 

0:il5.  J.  Imrav.  —  From  La  SocictiS  Anonyinc  des  ilatiiTes 
Colorantes  et  Prbiliiils  Chimiques  de  St.  Denis,  A.  F.  Poirrier  and 
]).  A.  Kos-'iistiehl.  Mainifaetiin'  of  yellow,  orange,  and  red  azoic 
eol.inrinir  matters,  and  reduction  of  certain  nitro-comiiounds  for 
that  purpose.    JIny  111. 

•H14.  J.  Imrav.  —  Fiiim  T.;i  Soeiele  Anonyme  des  JlatiOres 
Oolonintes  et  PrJuluits  I'himiques  de  St.  Denis,  A.  F.  Poirrier  and 
D.  A.  Kisenstiehl.  .Manufacture  ot  yellow,  oranite,  red,  and  violet 
azo  eolonrint?  matters.    May  ."i. 

'.iM'kS.  T.  11.  Sliillilo.— From  J.  E.  Grcigy.  Production  of  a  new 
red  azo  colour.    5Iay  T>. 

!iss:.  J.  Kust.  Material  for  colouring  paints,  cements,  4c 
May  ll». 


COUPLETS  SPECIFICATI0K8  ACCEPTED. 

1887. 

ISH!.  A.  J.  Boull.— From  P.  Unbay.  lUcaching  vegetable  tissues. 
May  li. 

o»Xi.  C. -\.  Ci.  Schmidt.  .\|>paratus  for  subjecting  textiles  to  the 
action  of  Iluids  for  washing,  dyeing,  bleaching.  .Vc.    May  5. 

.WIS.  C.  D.  Abel.— From  F.  E.  Ko<,'the.  .\iipanitns  for  treating 
textih's  h}  st^'am.    May  12. 

Ui.li:i.  A.  fiilli.nd,  P.  Mi.nnet.  and  J.  M.  Carlier.  Pi-oduction 
uncn  librcs  ami  fabrics  of  colours  varying  from  black  or  brown, 
black  to  blue-black  and  blue.    May  l!i. 

U.477.  T.  .\.  Hoyd.  Producing  vaiicgatiii  or  fancy  yarns. 
April  is. 


v.— TEXTILES,   COTTON,   WOOL,   SILK,  Ktc. 

APPLICATIoys. 

r.l56.  J.  J.  Jaggcr  anl  A.  Pricstman,  London.  .\n  improved 
manufacture  of  clot  li.    .*.  pril  2,'>. 

i)i.V<.  ¥..  Martin.  Halifax.  .\  new  or  novel  manufacture  of  cloth. 
April  27. 

0310.  B.  Barraclou^h,  Bradford.  Improvements  in  textile  fabrics. 
April  2S. 

ikw.l.  A.  L.  Bill  and  P.  E.  Taylor.  Birmingliam.  Improvements 
in  silk  warp  threads  for  the  manufacture  of  silk  or  mised  .!?oods. 
May  4. 

702*.  K.  H.  Hargravcs,  Manchester.  Improvements  in  linisliing 
cotton  goiMls  and  other  fabrics.    May  11. 


COMPLETE   SPECIFICATIONS   ACCEPTED. 

1887. 

8178.  E.  Tremsal  and  A.  Dicktus.  Process  of  scouring  wool,  and 
apparatus  therefor.    .April  2S. 

SSl.i.  11.  J.  Simpson.  O.  M.  MacKiidy.  and  A.  Taylor.  Produc- 
tion of  a  textile  material  from  the  bark  of  a  certain  tiw.    April  28. 

infl.iO.  P.  folmreich.  Oiling  or  fatting  wool,  and  apparatus 
therefor.    May  lit. 

13.IW9.  I.  Singer  and  JI.  W.  Judell.  Cleansing  wool,  ke.,  and 
extracting  oil  therefrom ;  and  apparatus  therefor.    .May  12. 


1S88. 

2S32.  I.  Singer  and  .M.  \V.  Judell.  Process  and  apparatus  for 
cleansing  wool  and  other  textiles  and  recovering  oils  and  fats. 
.Mav  5. 


VI.— OYKINO,   CALICO    I'KINTING,   PAPER 
STAINING,   AND   BLEACIIINO. 

APPLICATIONS. 

5.1(18.  T.  Hill  and  T.  Mayfield,  I/ondon.  Improved  drying  appa- 
ratus for  developing  aniline  dyes.    April  2i>. 

tliriit.  H.  Gross,  L<mdon.  Improvement  in  the  art  or  process  ol 
dyeing  <'Otton.    .\pril  23. 

«24<i.  S.  Walker  and  G.  I/eek.  RadelilTe.  Wringing  sized  or  dyed 
yams---styled  "The  Excelsior  Machine."    .\pril  •.*7. 

CI12.  fi.  F.  Landauer.    See  Class  XIV. 

i"tii\.  v..  Brasier.  London.  Improvements  in  machinery  or  ap|)a- 
ratus  f(fr  treating,  washing,  cleansing,  discharging,  bleachiog. 
drying,  and  t^oftening  librous  and  textile  materials.    Slay  2. 

r,7.'(l.  ,1.  Neistm  and  A.  Nelson,  London.  lroi>rovenicnts  in  ap|>a- 
ratus  for  dyeing  and  sizing  yarns.    May  7. 


VII.— ACIDS,   ALKALIS,   and   S.XLTS. 


APPLICATIONS. 

.WSS.  L.  ft.  ft.  Daudenart.  Liverpool.  New  or  improved  method 
of  citnicting  magnesia  from  sea-water,  and  apparatus  aiipMcable 
therefor.    April  21. 

\\\:,\.  I(.  K.  Chatlield.  Loudon.  Manufacture  of  an  ammonia 
carbonate  applicable  as  Ijaking  power.    April  25. 

t',l.",2.  R.  E.  Chatficld.  Lonibm.  Improvements  in  the  manufacture 
of  ammonia  and  its  s<?squicarboiiate.    April  25. 

CAI'i.  E  W.  Parnell  and  . I.  Simpson.  Liverpool.  Improvements  in 
the  production  of  sulphur  from  sulphuretted  hydro.iten.    April  211. 

iKl-S.  J.  Dawson  and  R.  Hirsch,  Kirkhcaton.  Purification  of 
nitric  acid.    April  27. 

(■..S07.  J.  Rutlle,  Plaistow.  An  improved  utilisation  of  the  exit 
gases  from  vitriol  chambers,    .\pril  28. 

r>513.  B.  11.  Thwaite,  Liverpool.  Improvetl  method  of  treating 
sohible  sulphides  and  sulphates  for  the  purpose  of  converting  them 
into  carbonates.    5Iay  2. 

fi<i94.  C.  N.  Hake  and  R.  H.  Heenan,  London.  Improvements  in 
the  manufact  ui*e  of  ammonium  nitrate.    .May  4, 

Gr.;i3.  ('.  X.  Hake  a;id  R.  H.  Heenan.  Improvements  in  the 
manufacture  of  ammonium  nitrate.    BLay  1. 

(ii;;K).  C.  X.  Hake  and  R.  H.  Heenan.  Improvements  in  the 
mannfa.'ture  of  ammonium  nitrate.    Ma.v  4. 

70M;.  ft.  IJorsche  and  F.  Briinjes,  London.  Process  for  the 
conversion  of  chloride  of  calcium  into  chloride  of  magnesium  and 
carbonate  of  lime  by  means  of  oxychloridc  of  magnesium  und 
carbonic  acid.    .Ua.v  1 1 . 

72'C».  P.  A.  Mallet  and  T.  A.  Pagniez.  Ijondon.  Improvemenl.s  In 
distilling,  purifying,  and  concentrating  .immoniacat  liquids. 
May  1«. 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

18S7. 

G117.  J.  Marx.  Slainifaclure  of  alkalis  and  compounds  thereof. 
May  12. 

7701.  C.  F.  Clans.  H.  S.  Sulm.an,  and  E.  E.  Berry.  Manufacture 
of  soda  by  the  ammonia  soda  pris-ess.    May  3. 

J<2f*'.».  AV.  Bi-amli-y.  (tbtaiuing  chlorine  or  hydrochloric  acid  from 
calcium  chloride.    April  28. 

9227.  C.  Wigg.  Manulacture  of  bicarbonale  of  soda,  and  appa- 
ratus therefor.    .Ma.v  12. 

!l54:i.  H.  C.  Hull  and  Co..  Limited,  and  \V.  E.  Seniley  JIannfac- 
tiire  of  sulphate  of  ammonia;  recovery  and  pnriticalion  of  bye- 
products;  and  apparatus  therefor.    April  2s. 

9873.  v..  W.  Pariiell  and  .1.  Simpsini.  Production  of  sulphuretted 
hydrogen  in  combination  with  the  m:muf;icture  i.f  alkali  by  the 
ammonia  process.    May  3. 

1888. 

list.  M.  R.  Wood.  Apparatus  for  the  mannfaclnre  of  mnno- 
c;irl>onate  aiul  bi-c:irboii;ite  of  soila,  .\c.    Ajiril  28. 


Vin.— GLASS,   POTTERY,  and   EARTHENWARE. 

APPLICATIONS. 

.V.I21.  F.  Kn'yshr  and  J.  Mohr,  Lo::don.  Inii)roveinents  i elating 
to  the  decoration  or  oriiamentation  of  ghiss  and  ceramic  ware. 
April  20. 

tjii2"<.  M.  Malvez.  London.  Impi-ovement-s  in  appanitnsfor|)olisli- 
itig  and  grinding  plate  glass  and  :inalogous  obji-cts.    April  2^. 
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ea^T.  A.  J.  T.  Wild,  London.  IinproreiuenU  in  the  manuhcture 
of  bottles  and  other  glass  hollow-ware.    .\pnl  H. 

6105.  A.  S.  Chinnoek,  C.  E.  McLaren,  and  A.  Campbell,  Lirdon. 
Improtemenis  in  preparing  and  divine  ehiiia  clnj  and  other  sub- 
stances, and  in  apparatuii  thereror.    .\pril  24. 

6153.  J.  Armstmnfr,  London.  Improvements  in  machinery  or 
apparatus  for  blowinK  and  niouldinf?  ^la-'^s.    .\pri]  2.5. 

6(i'2!>.  J,  PMIintt,  London.  Improvements  in  the  muuufacture  of 
rooflnK  slabs,  tiles,  and  (he  like.    Mny  .). 

66.J».  W.  .\mbler.  J.  Rhodes,  and  .S.  Rhodes,  BrndfonL  Improve- 
ments  in  the  monufaclure  of  irlass  bottles.    May  4. 

6837.  H.  C.  Braun.  -From  J.  Derrv.  Paris.  A  new  plastic  com- 
pound for  modellin?  forms  for  moulding  and  casting.  Complete 
Specification.    Jlay  S. 

il>t>5.  J.  M.  Day,  Dublin.  Improvements  in  the  method  of  mann- 
(acturiuft  gluss  bottles.    3Iay9. 

6St80.  G.  Lazenby,  London.  Improvements  in  muffle  kilns  for 
bending  and  firing  stained  glass,  tiles,  pottery  ware,  and  for  other 
suitable  purposes.    May  10. 

71  S3.  \V.  T.  Turner,  Tnnslall.  "Towing"  or  "  scouring  "ceramic 
productions  in  the  clay  or  biscuit  state  o(  manufacture.    May  13. 

7309.  J.  T.  H.  Richardson,  Hatton,  Burtonon-Trent.  An  improve- 
ment in  the  manufacture  of  glass.    May  17. 


COMPLETE  SPECIFICATIONS   ACCEPTED. 

1887. 

0762.  F.  J.  McMinn  and  H,  Jackson.  Esrtbenware  tops  fo 
tables.    May  19. 

into".  J,  Trassl  and  H.  Lindner.  Manufacture  of  thin  plates  Slc. 
of  glass.    May  12. 

ISfW. 
4632.  H.  A.Cawkwcll.    Manufacture  of  tiles.    Mayo. 


IX.— BUILDING    MATERIALS .    CLAYS, 
MORTARS,  A.ND  CEMENTS. 

APPLICATIOXS. 

^'Wl.  A.Me.Vra,  filasgow.  Improvements  in  cement,  in  "cooling" 
or  maturing  the  same,  and  in  apparatus  therefor.    April  20. 

6261.  J.  C.  Sellars,  Liverpool.  Improvements  in  and  relating  to 
cement.    April  27. 

65.57.  W,  Cussans,  London.  Improvements  in  colouring  Portland 
cement  in  imitation  of  graineil  or  figured  marble,  and  for  the 
msnufacture  of  slabs,  tiles,  and  other  forms  in  plain  or  mixed 
colours,  and  in  the  appliances  to  be  used  in  the  said  manufacture. 
May  2. 

6724.  C.  Brand,  London.  Improvements  in  the  manufacture  of 
paving  blocks  from  blast-^lmace  slag.    Mny  5. 

6S07.    P.  Smart,  London.     Improvements  in  pavemeuts.    May  7. 

ftSW.  J.  T.  Pullon,  Leeds.  Improvements  in  apparatus  for  dry- 
ing inaterials,  for  gas  absorption,  and  roasting  processes ;  specially 
applicable  for  drying  cement,  slurry,  and  sewage,  and  for  mixing 
ground  cement.    May  9. 

6SM4.  H.  H.  Lake.— From  .1.  van Berkel,  Prussia.  Improvements 
relating  to  the  manufacture  of  plates,  slabs,  or  blocks  for  building 
and  other  purposes.    May  9. 

70S7.  ./.  H.  HuEhcs,  J,  Holdsworth,  and  T.  Hughes,  London. 
Improvements  in  the  manufacture  of  a  fireproof  material  wli=cli  can 
be  used  for  all  kinds  of  decorative  building,  artistic,  sanitary,  and 
other  purposes.    May  12, 


COMPLETE   SPECIFICATIOyS   ACCEPTED. 

1887. 

770'*.  X.  R.  Foster.  Constructing  kilns  and  drying  floors  for  the 
manufacture  of  cements  and  limes.    May  12. 

s-266.  W.  D.  Cliff  and  B.  E.  Peto.  A  new  brick  or  building  block. 
May  12. 

10,244.  J.  S.  Eigby.    Manufacture  of  cement.    May  5. 
11,274.  J.  S.  Rigby,     Treatment   of   lime,  mud,  4e.  to   obtain 
whiting  and  cement,  and  apparatus  therefor.    May  12. 
11,937.  J.  Horuan.    Construction  of  fireproof  floors.    April  2S. 


U.   Blanchard. 


1SS8. 
Terra-cotta    fireproof    construction. 


.■i2fi.  51 
April  SS. 

5333.  T.  H.  Lodifc.    Manufacture  of  PurtlauU  cement,  and  appa 
ratus  therefor.    April  23, 


X.— METALLURGY,    MINING,   Ere. 


APPLICATIONS. 

6081.  L.  L.  Burdon,  London.  Improvements  in  the  ma.nufac:nr<! 
ofcomp<nmd  ingots  and  the  wire  produced  therefrom.  Complete 
Specification,    .\pril  24. 

60S2.  L.  L.  Burdon,  London.  Improvements  iu  the  manufacture 
of  compound  ingots.    Complete  Specification.    April  2  >. 

6102.  P.  Jensen.— From  E.  H.  Russell,  United  States.  Improve- 
ments in  the  art  of  eitrwting  metals  from  ores  or  metallurgical 
products.    Complete  Specification.    April  21. 

610L  J.  \Veirieh,  London.  Improvements  in  treating  auriferous 
and  auro.irgentiferous  ores,    .\pril  24. 

0276.  D.Whitehouse.  London.  Improvements  in  the  manufacture 
of  tin  and  feme  plate,  and  in  machinery  therefor.    April  27. 

6.')20.  .A.  G.  Greenway.  London.  Improvements  in  and  connected 
with  the  manufacture  of  iron.    April  2S. 

6452.  J.  "Williams,  Landore.  Improved  machinery  or  apparatus 
for  coating  metal  plates  >vith  tin,  terne,  or  any  other  metal  or  olioy. 
May  1. 

6160.  U.  H.  Lake.— From  F.  J.  Seymour,  United  Stales.  Im- 
provements relating  to  the  separation  or  extraction  of  aluminium,  or 
compounds  thereof,  from  ores  and  other  substances,  and  to  Uuxes, 
and  apparatus  therefor.    Complete  .'5t)ecification.    May  1. 

6470.  J.  E.  T.  Woods,  London.  Further  improvements  in  pro- 
cesses for  the  utilisation  and  recover}-  of  refuse  metals.    May  1. 

64!i5.  S.  Pitt.— From  A.  C.  Bradley,  United  States.    Improvements 
in  the  manufacture  of  metallic  oxides,  and  in  appparatus  therefor.  ■ 
Complete  Specification.    May  1. 

6725.  W.  L.  Card,  London.     A  machine  for  eliminatini;  metals  ' 
from  their  matrices.    Complete  Specification.    Mayo. 

6"12.  T.  K.  Rose,  London.    Improvements  relating  to  the  recoverv 
and  regeneration  of  bromine,  chlorine,  and  other  chemicals  employc<l  ■ 
in  the  extraction  of  gold  from  its  ores,  or  for  other  purposes,  and  to 
apparatus  therefor.    May  7. 

6972.  W.  P.  Thompson.  —  From  AV.  T.  Wells,  United  States. 
Improved  process  of  and  apiraratus  for  producing  a  rustless  coating 
on  iron  and  steel  surfaces.    Complete  Specification.    May  8. 

6886.  J.  W.  Bookwalter.— From  G.  Rolwrt.  France.  Improve- 
ments in  or  relating  to  the  conversion  of  crude  or  pig  iron  into 
malleable  iron  or  steel.    Complete  Specification.    May  9. 

6it5I.  J.  W.  Bookwalter,  London.  Improvements  in  apparatits 
for  converting  crude  iron  into  malleable  iron  or  steel.  Complete 
Specification.    May  9. 

6952.  J.  W.  Bookwalter.  Imnrovcments  in  apparatus  for  con- 
verting crude  iron  into  malleable  iron  or  steeL  Complete 
Specification.    May  9. 

6956.  A.  G.  Greenway,  Liverpool.  Impix>vcments  in  the  manu- 
facture of  zinc  from  hard  spelter,  ziuc  iron,  or  galvaniscrs'  dross. 
Jlay  9. 

7106.  T.  Freeman  and  D.  E.  Ji  nkins.  London.  Improvements  in 
means  or  apparatus  to  be  employed  iu  or  coiineit.-d  with  the 
coating  of  metal  plates  or  surfaces  with  tin  or  tcrne  metal  or  other 
metal  or  alloj-.    May  12. 

712.1.  W.  White,  Cheshunt.    Improvements  in  the  manufacture  ' 
of  sodium  and  potassium.    May  14. 

7159.  S.  T.  Dahl,  London.  An  improved  method  of  and  api)arntiis 
for  amalgamating  gold  and  other  metals.  Complete  Specification. 
May  14. 

7187.  J.  B.  Hannay,  Glasgow.  Improvements  iu  treating  ores  for 
the  obtairunent  therefrom  of  gold  and  other  metals.    May  15. 

7245.  T.  Price.  Loughor.  Improvements  in  the  manufacture  of 
tin,  terne,  and  other  coated  metal  plates.    Jlay  16. 

T2o7.  F.  Fenton,  Batlev,  and  E.  J.  Partridge,  f.pasmere.— Fn.in 
J.  A\oolford.  France.  Impi-overaents  in  appanitus  or  plant  for 
preventing  loss  in  the  smelting  of  ores,  metals,  or  compounds  of 
2mc  or  other  oiydisable  metallic  substances  and  ores  cr  wastes  of 
them.    May  16. 


COMPLETE.  SPECIFICATIONS  ACCEPTED, 


1887. 

7567.  D.  Owen.  Manufacture  of  tin  and  other  mctal-coatctl 
plates  and  apparatus  therefor.    May  19. 

St26.  J.  B.  Thompson  and  W.  White,  Manui'acture  of  sodium 
aud  potassium,  and  apparatus  therefor.    May  5. 

8427.  J.  B.  Thompson  and  W.  White.  Manufaoturcof  aluminium 
and  its  alloys,  and  apparatus  therefor.    April  28. 

8968.  J.  Toussaint.    JIanufacture  of  iron  and  stecL    Mayo. 

9169.  E.  Patterson.    Miners'  safety  lamps.    May  5. 

9316.  B.  A.  Hadfield.    Manufacture  of  steel.    May  5. 

93S9.  C.  A.  Burghardt  and  W.  J.  Twinini.  Production  of 
aluminium.    May  5. 

97116.  J.  B.  Clark  and  The  Panther  I.ead  C"..  Liieilcd.  Con- 
densiug  and  separdtiug  lead  fume  aud  apparatus  thcr.'lor. 
May  12. 
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M07.  C.  J.  Dobl)S.    .\11ncali1u5  kilns  for  slnn  blocks.    JIii.v  19. 

4707.  H  11.  Lake— From  P.  II.  .Ailanis,  jmi.  .\|iiiiir.itua  for 
(tcnomtiiiL-slcnin  by  utilisiiifc  Ihu  laut  of  sbis  from  bl.ist  jiud  othci- 
funiaci.'s.    .\pril  2S. 

■ITiis.  11.  II.  Ijike.— Fniiu  O.  B.  Pock.  Appiimtus  for  ftencrating 
Btrani  bv  utilising  tlio  heat  of  sliMt  from  blast  and  other  furnaces. 
April  Ss". 

47IIII.  II.  II.  Lake.— From  O.  ]i.  Vcrk.  Apparatus  for  (.•eiiprating 
slinm  by  utilising  the  heat  of  slais  (rom  blast  and  other  furnaces. 
April  ts". 

4710.  II.  II.  Lake.— From  O.  II.  I'cek.  App.iratus  fca-  p-ciu'ratiuar 
stejim  bv  utilising  the  heat  of  aUg  (rom  blast  and  other  furnaces. 
April  2S. 

i9Sl.  G.  Lindel  thai.    Prx-ess  of  refini.ig  iron.    Slay  5. 


XI.— ELECTRO-CUEMISTKY  and  ELECTKO- 
METALLURGY. 

APPLICATIOyS. 

&W0.  R.  Ransclike,  Hatifnx.  Improvements  in  electric  batteries. 
April  20. 

58S7.  A.  Collingridnc.  London.    Improved  galvanic  salts.    ApriHl. 

6ini.  C.  A.  J.  H.  Schroeder,  London.  Mode  of  preparing  carbons 
for  eleetrie  lighting.    Complete  Speciflcation.    April  20. 

fiiXi.  A.  Jlillar,  Glasgow.  Improvements  in  jars  or  cells  for 
jirimary  or  secondary  electric  batteries.  Complete  Specillcation. 
April  il. 

(iS14.  J.  P.  Hall.  Manchester.  Improvements  in  or  relating  to 
dynanio-clcotric  machines.    April  28. 

C!22.  P.  R,  de  Faucheuj  dllumy,  London.  Improvements  l:i 
fnilvanie  liatterios.    .\pril  2s. 

0373.  L.  Dill,  Berlin.  Improvcmcntsinelectric batteries.  .\priI3(i. 

MiG.  L.  Ho)>pe  and  G.  Uoppe,  London.  Improvements  in  galvanic 
batteries.    Complete  Spccificjiticn.    May  1, 

CVH.  H.  II.  Lake.— From  N.Tesln.  United  States.  Improvements 
relatiiie  to  tlie  generation  and  distribution  of  electric  currents,  and 
to  apparatus  therefor.    Complete  Specilication.    May  1. 

6.V21.  C.  'Wileox  and  H.  Smith,  liirminsham.  Improvements  in 
ninehinerv  orappanitnsforgalvanisinK  or  tinning  wire  netting  and 
other  flciible  metallic  fabrics  or  >heets.    ilay  2. 

fiflS".  H.  D.  William?,  Bristol.  Improvements  in  secondai-y 
batteries  or  electric  aecumnlators.    May  -4. 

fiSSii.  W.  K.  Ayrton.  .1.  Perry,  and  1).  Cook,  London.  An  electro- 
dynamic  relay  for  constant  or  varying  currents.    May  8. 

liSiS.  E.  C.  WalkiT.  Dnrlin-'lon.  Improvements  in  electro- 
magnetic and  magneto-electric  generators.    May  '•'• 

e!»ii7.  M.  Immiscb,  London.  Improvements  in  storage  batteries. 
SIay». 

69i;i.  G.  A.  Xussbaum,  London.  Improvements  iu  automatic 
electric  batteries.    May  In. 

7333.  R.  McKenzie.— From  H.  Weyinersch,  France.  Improved 
electrolytes  for  electric  batteries.    May  17, 

COMPLETE  SPECIFICATIOXS  ACCEPTED. 

1887. 

13to.  W.  Webster,  jun.    .SeeClass  XVIll.— B. 

7lsy.  W.  H.  .\kester.    Secondary  batteries.    May  12. 

742ti.  A.  C.  Henderson.- From  P.  L.  T.  Heroult.  Preparation  of 
UlUminium,  aluminium  bronze,  and  alloys  of  aluminium  by  electro- 
l.VBis.    April  2><. 

S2>H.  S.  1".  Thompson.  Electro-deposition  of  the  heavy  metals- 
April  28. 

I7iUt7.  F.  King.    Secondary  battoiics.    Mays. 

18S8. 
Jtot.  G.  Miot.    Muliipolaf  dynamo-electric  machines.    May  5. 


XII.-FATS,  OILS,   AKu  SOAP   MANUFACTUnE. 

APPLICATIOys. 

Txr,\.  U.  J.  Hadilan.— Fnmi  J.  W.  Evans,  United  States,  lin- 
prjv.-ments  in  jK'reolators  for  the  eiliaction  of  oil  by  the  naphtha 
prjccss.    Complete  Sijecilication.    April  21. 

SOKI.  T.  S.  Saunders.  Ixmdou.    \n  impiiivcd  soap.    April  21. 

.TOH5.  J.  Ix^wkowitseh.  Loudon.  luiprovenieuts  ill  oblailliug  latty 
£ciUs  Bill  glycerine  from  fats  and  oils.    April  21. 


G128.  J.  Taylor.  Lcith.  Improvements  in  the  manufacture  of  soft 
soap.    May  t. 

Iliii'.ii.  A.  .1.  Bnull.— From  O.  Korsclielt,  Germany.  Method  of 
extracting  or  winning  woal  oil  (lanolin)  in  a  mechanical  way. 
May  4. 

fii'.71.  A  J.  Boall.— From  O.  KorschcU.  Germany.  Sletliod  of 
extracting  or  winning  wool  oil  (lanolin)  in  a  mechanical  way. 
May  4. 

G!i:<li.  .T.  Thomson,  London.  An  improved  mercurial  antiseptic 
soap.    Slay  *,i. 

(!iit!i.  W.  A.  Slitchell  and  O.  C.  Ilageinanii.— Partly  coinniunieatod 


by  M, 
of  oils 
May  II. 


von  Schmidt,  Austria.    Improvements  in  the  pnnlication 
ind  fats  and  the  obtaiiiment  of  useful  products  therefrom. 


7020.  \V.  .Mber,  Manchester.  An  improved  oil  ccirent.  Complete 
Specilication.    Slav  11. 

70!ir,,  W.  P.  Thompson.  — From  C.  C.  Parsons,  United  States. 
Improvements  in  that  class  of  iletcrgent  comiiounds  iu  which 
ammonia  is  employed  as  one  ot  the  ingredients.    Slay  12, 

COMPLETE  SPECIFICATION  ACCEPTED. 

1887. 
7117.  J.Thomson.    Composition  of  mercurial  soaps.    May  12. 


XIII.— PAINTS,  PIGMENTS,  VARNISHES,  asd 

RESINS. 

APPLICATIONS. 

E87S.  The  lleltast  Paint  and  Colour  Manufacturing  Co.,  Belfast. 
An  invention  for  perfiiming  their  paint  enamels,  commonly  known 
as  ""Woodstcek  "  oxydised  enamels,  and  to  have  the  sole  right  of 
using  perfumeries  in  enamelled  paints  generally.    April  20. 

C012.  S.  F.  Wailes  and  E.  .1.  Dove,  London.  Compositions  for  the 
coating  and  preservation  of  iron,  steel,  or  metal  structures  from 
corrosion,  and  ajiparatus  (or  the  application  of  the  same.    April  23. 

6330.  P.  Ilanlon,  London.  An  improved  preservative  composition 
or  polish.    April  28. 

6380.  S.  P.  Sloon  and  J.  Oswald,  Loudon.  An  improved  compo* 
sition  for  covering  kilns,  ovens,  cylinders,  steam-boilers,  chests,  and 
pipes  or  other  heated  chambers.    April  30. 

C308.  J.  Scaife,  Birkenhead  Park.  Dissolving  and  utilising  waste 
amber  and  other  gums,  and  an  improved  method  of  making  varnish 
tlierefi*om,  and  apparatus  therefor,  the  said  apparatus  being  suitable 
(or  boiling  oils,  liquids,  and  other  properties  of  a  kindred  and  allied 
nature.    May  2. 

6072.  ,1.  B.  Hannay,  Gl.asgow.  Iiuprovements  in  making  a  white 
pigment  of  lend,  and  in  apparatus  therefor.    May  10, 

7033.  J.  B.  Haun.ny,  Glasgow.  Improvements  in  preservative  and 
anti-fouliug  coatings  for  ships'  bottoms.    Slay  11. 

7206.  C.  Straub,  London.  Improvements  in  wall-covering  com- 
position.   Complete  Specification.    May  16. 


COMPLETE  SPECIFICATION  ACCEPTED. 

1387, 

6619.  J.  C.  Slartin.  Imparting  body  or  opacity  to  sulphate  of 
baryta,  &c.,  and  manufacturing  therefrom  white  and  tinted  or 
coloured  ligments.    May  5. 


XIV,— TANNING,  LEATHER,  GLUE,  and  SIZE. 

APPLICATIONS. 

fiii.3ri.  T.  Woodward  and  W.  W.  Foster.  London.  Improvements 
in  the  method  of,  and  process  employed  in,  ntiliaing  scrap  or  waste 
leather  in  the  manufacture  of  various  articles.    April  28. 

im2.  G.  F.  Laudauer.  London.  An  improved  method  or  process 
of,  and  appanitus  (or.  dyeing  leather,    April  30, 

tfiai.  II.  Ix;vicl;,  London.    Improvements  in  tanning.    May  1. 

71107.  (,'.  L.  Itoyer.  London.  .\n  improvement  in  the  treatment  of 
bides  for  belting  and  such  like  purpose.    May  lu, 

COMPLETE  SPECIFICATION  ACCEPTED, 

ISSS. 

4211.  \'.  Uixierc.  lU'iidering  tanned  hides  and  skins  soft,  Ilexible, 
nnd  waterprool,  and  mordanting  the  same.    May  i>. 
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XV.— AGRICULTUKE,  MANURES,  Ktc. 

APPLICATIONS. 

6,'..12.  A.  Bodtkcr,  GlasKow.  Improvements  in  slag  manure. 
JI».v  i. 

TO/1.  A.  liodtkcr.  Iiu|irovcnieiits  in  the  munufarturc  of  slim 
manure.    Muy  12. 

73112.  A.  liiMllker.  lm|)rovinuMits  in  the  manufacture  of  slajt 
manure.    Jlay  17. 


XVI.— SUGARS,  STARCHES,  GUMS,  Etc. 

APPLICATIOSS. 

00.30.  R.  Harvey.— From  T.  S.  Cornisli,  Demerara.  ImproyementB 
in  and  connected*  with  defecators  or  eliminators  for  saccharine  and 
other  liquids.    April  23. 

eoiis.  G.  Fletcher,  Loudon.  Improvements  in  sugar  cane  mills. 
April  U. 

6778.  H.  Kiel  and  R.  Stoltenhoff,  London.  Improvements  in  the 
manufacture  of  starch.    May  7. 

7228.  W.  M.  Sandison,  London.  Improvements  in  apparatus  for 
concentrating  cane  juice  syrup  and  the  like  in  the  manufacture  of 
sugar.    May  15. 


COMPLETE  BPECIFICATIOyS  ACCEPTED. 

1887. 

687S.  A.M.Wood.  Treatment  of  india-rubber,  caoutchouc,  gutta- 
percha, and  analogous  gums.    May  5. 

8357.  H.  Eimmcr.  Manufiicture  of  matrrial  for  purifying  and 
filtering  water,  saccharine,  alcoholic,  and  other  fluids.    April  2S. 


XVII.— BREWING,   WINES,  SPIRITS,  Etc. 
APPLICATIONS. 


brewers'  or  distillers'  worts. 

7181.  T.  Bolland,  London, 
tilling  apparatus  for  sjiirits. 

7i")!i.  J.  Ueath.Cheshunt. 
in  distillery  plant.    May  16. 


3972.  T.  J.  Kayner,  London.    Improvements  in  steam  generation 
for  distilling  purposes.    April  21. 
6020.  Vi.  Hncks.  London.     Improvement  in  the  treatment  of 

April  23. 

Improvements  in  or  relating  to  dis- 

May  15. 

Improvements  in  distilling  spirits  and 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1887. 

8357.  H.  Kimmer.    See  Class  XVI. 

8986.  W.  W.  Davenport.    Apparatus  for  automatically  regulating 
the  temperature  of  fermenting  liquids.    April  28. 
W25.  E.  J.  Taylor.    Manufacture  of  spirits.    May  S. 


e40S.  V.  B.  Lipscombe.  Grecnhithe.  An  apparatus  for  precipita- 
ting inorganic  and  organic  matter  held  in  Mlution  or  suspension  in 
liquids,  and  for  purifying  and  clarifying  the  liquid  afterwards. 
April  30. 

6-f78.  W.  P.  Thompson.— From  8.  3Ioro,  Italj'.  New  or  improved 
method  of  preventing  the  decomposition  of  organic  substances. 
Complete  SiK-'cilication.    Slay  1. 

7307.  A.  Fawcctt.  Halifax.  Improvements  in  apparatus  employed 
in  the  clarification  of  sewage.    May  17. 

C— DiSISFECTANIS. 

W07.  II.  H.  Lake— From  C.  U.  .Sliaw,  United  States.  Improve- 
ments relating  to  ilisinfectants.    April  30.    ' 

07.3S.  J.  W.  Knights  and  W.  D.  Gall,  London.  Improvements  in 
or  r.'lating  to  the  automatic  distribution  of  disinfecting  or  anti- 
septic fluids  or  the  deodorising  or  perfuming  of  the  atmosphere. 
May  5. 

7177.  W.  P.  Thompson.— From  G.  C.  W.  Belcher,  United  States. 
Improvements  in  antiseptic  or  disinfecting  compounds.  Complete 
Specification.    May  15. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

A.— Chemistry  of  Foods. 

1887. 

9247.  J.  F.  V.  Steenberg.  Process  for  preserving  meat,  fish,  tc 
May  5. 

9-nO.  Prince  John  Tarchan  -  Mauranoff  (called  Tarchanotf). 
Treatment  of  eggs  or  the  nlliuminous  portions  thereof  for  preserva- 
tion, transjwrt,  or  use  as  food.    May  5. 

B.— Sakitabt  Cbsmistbt. 

1887. 
13,33.  W.  Webster,  jun.    Oiydising  and  decomposing  by  electrical 
action  organic  matter  and  inorganic  salts  in  sewage,  water,  iind 
other  liquids,    April  2S. 


XrX.— PAPER,  PASTEBOARD,  Etc. 

APPLICATIONS. 

5958.  U.  Parker,  Glasgow.  Improvements  in  and  connected  with 
the  manufacture  of  paper,  and  in  the  appliances  or  mechanism 
therefor.    April  21. 

6154.  G.  Schenkenwald  and  G.  W.  Osborn,  London.  Improve- 
ments in  the  manufacture  of  paper  for  paper-hangings  and  other 
purposes.    April  25. 

6155.  W.  H.  Howarth,  London.  Improvements  in  cheques,  lor 
preventing  fraud  and  tampering  therewith,    .\pril  25. 

7112.  Thorburn,  Bain,  and  Co.,  London.  An  improved  method  of 
making  into  blocks  a  paper  for  sanitary  and  other  purposes. 
May  14. 


XX.— FINE   CHEMICALS,  ALKALOIDS, 
ESSENCES,  AND   EXTRACTS. 


XVIII.— CHEMISTRY   OF   FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 


APPLICATIONS, 

6ti34.  M.  J.  Schreiter,  London.  Improvements  relating  to  the 
relining  of  camphor.    May  3, 

6869.  .T.  Y.  Johnson.— From  La  Society  Francaise  de  Alcools  purs 
of  Pans.  An  improved  process  for  purifying  alcohol,  and  obtaining 
aldehydes  and  acetones.    May  8. 


APPLICATIONS, 


COMPLETE   SPECIFICATIONS  ACCEPTED. 


A.— CUEMISTRY  OF  FOODS. 

6616.  R.  Chodat  and  P.  Chuitl,  London.  Process  of  manufac  tur- 
insT  an  alimentary'  substance  for  use  as  a  substitute  for  colTee, 
cocoa,  or  the  like,  or  for  mixing  with  other  alimentary  substances. 
Mays. 

B.— SAJTITAEr  CHEMISTBT. 

C051.  S.  AVelsh,  Walsall.  Ventilating  sewers,  and  destroyiug  or 
rendering  innocuous  the  sewer  gas.    April  24. 

6070.  G.  .V.  J.  Schott. — From  C.  Lortzing,  Germany.  Imjirove- 
ments  in  the  method  or  process  of,  and  apparatus  for,  purifying 
sewage  and  other  impure  waters  or  liquids.    April  24. 


1887. 
S816.  H.  J.  Simpson,  G.  M.  MacKirdy,  and  A.  Taylor.    Manufac- 
ture of  tannins,  gallates,  kinos,  and  other  vegetable  eitracts  from  a 
certain  tree  bark  and  wood.    May  5. 

1888. 

3949.  P.  M.  Justice.— From  L.  B.  Weld.    Manu/acture  of  hydro- 
chlorate  of  quinine.   April  28. 


no 
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XXI.— rilOTOGUAPIIIC  MATERIALS  and 
I'KOCKSSES. 

APPLICATIOXa. 

58«9.  J.  Harmer.  Littlchumpton.  Iinprovemeiila  in  photoKraphic 
cameras.    April  UK 

.W74.  E.  Eilwards.— Fmiii  .F.W.  C.  C.Scliinii,  Gi-rmaii.v.  Improve- 
ineiits  in  mnmiesium  lightiiiK  ujiparatus  for  taking  iihotograpliic 
pictunii.    April  21. 

6798.  \.  F.  Horaoft,  I/ondon.  Improvements  iu  pliotoffraphic 
apparatus.    .^Iny  7. 

8814.  S.  il.  Clark.  London.  Improvements  in  and  relating  to 
photographic  apparatus.    May  K. 

fi8S0.  .\.  J.  Boult.— From  (i.  Eastman,  United  States.  Improve- 
ments in  or  relatinK  to  cameraa.    51  ay  9. 

7039.  J.  F.  Fetter,  Lcndnn.  An  apparatus  for  enlarging  photo- 
graphic negatives.    May  II. 

7044.  R.  Norris,  London.  Inii)rovemonts  in  the  produetion  of 
collodion  photographic  films  on  surfaces  of  exalted  sensitiveness. 
May  11, 


COMPLETE  SPECIFICATIOyS  ACCEPTED. 


1887. 

8711.    T.    E.    Dalluieyer   and    F.    Beauchamp. 
regulating  exposures.    May  lit. 


Apparatus   for 


5545.  F.  Hurter  and  V.  C.  Dridicld.    Instruments  for  calculating 
photographic  exposures.    May  19. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 


APPLICATIONS. 

S94S.  .\.  Kubnt  and  R.  Deissler,  Berlin.  Improvcmentji  in 
explosive  compounds.    Complete  SpcciQcatiou.    April  21. 

A280.  L.  Bonneville,  London.  Improvements  in  explosive  com- 
pounds.   April  27. 

8498.  J.  W.  Graydon,  London.  Improvements  in  hieh  explosive 
shells,  and  method  of  preparing  the  charge  therefor.  Complete 
Speciricalion,    May  1. 

05G0.  A.  V.  Newton.— From  A.  Nobel,  France.  Improvements  in 
explosive  compounds.    May  2, 

tJ-SOo.  0.  J.  Mayer,  London.  Improvements  in  the  manufacttiro 
of  quick  match  and  other  fireworks,  and  in  apparatus  for  covering 
the  same.    May  7. 

6875.  A.  Favicr.  London.  Improvements  in  cartridges  and  in 
detonators  for  exploding  the  same.    Complete  Specification.    May  8. 

721.'!.  P.  \.  Oliver,  Washington.  U.S.A.  Improvements  in  gun- 
powder mills.    Complete  Specification.    May  IS. 


COMPLETE  SPECIFICATIOX  ACCEPTED. 


1SS7. 

6817.  J.  H.  Burke  and  A,  Leather.     Centrifugal  percussion  fuse. 
May  19. 
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NOTICES. 


In  accordance  with  the  provisions  of  Rule  18  of 
tlip  Byp-liiws,  notice  is  hereby  given  that  those 
Jlembers  of  Conncil  whose  names  are  placed  iu 
italics  iu  the  annexed  list,  will  retire  from  their 
respective  offices  at  the  fortlicoming  Annual  General 
Meeting. 

Mr.  Lndwig  Mond  has  been  nominated  to  the 
office  of  President ;  and  Prof.  .Tas.  Dewar,  F.R.S., 
has  been  nominated  Vice-President  under  Rule  11. 

Sir  I.  Lowthian  Bell,  F.R.S.,  Mr.  B.  Forbes 
Carpenter,  and  Dr.  ,Iohn  Evans,  F.R.S.,  have  been 
nominate<l  Vice-Presidents  under  Rule  8 ;  and 
Mr.  B.  E.  R.  Newlands  and  Mr.  Alexander  M. 
Chance  have  been  nominated  Ordinary  Members  of 
Conncil  under  Bule  17  in  the  place  of  Mr.  R.  Forbes 
Carpenter  and  Dr.  .Tohn  Evans,  F.R.S.,  nominated 
Vice-Presidents. 

The  Treasurer  has  been  nominated  for  re-electiou, 
and  Dr.  F.  Hurter  has  been  nominated  Foreign 
Secretary  in  the  place  of  ^Ir.  Ludwig  Mond. 

Members  are  hereby  invited  to  nominate  fit  anil 
proper  persons  to  fill  four  vacancies  among  tlie 
Ordinary  Members  of  Council  under  Rule  Is. 
Special  nomination  forms  for  this  purpose  can  be 
obtained  from  the  Geueiid  Secretary  upon  appli- 
cation. 

Extract  from  Jtitle  18: — "No  such  nomination 
shall  be  valid,  unle.s.s  it  he  signed  by  at  least  ten 
members  of  the  Society,  -who  are  not  in  arrear  with 
their  subscriptions,  nor  unless  it  be  received  by  the 
General  Secretary,   at   the  Society's  office,   at    least 
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one  mouth  before  the  date  of  the  commencement  of 
the  Anuunl  Genenil  Meeting,  nud  the  election  to 
take  pbice  at  which  it  refers.  Nor  shall  any  such 
nomination  be  valid  if  the  pereon  nominated  be 
ineligible  for  election  under  Rules  12  or  15.  No 
member  shall  sign  more  than  one  nomination  form." 


CiiAKGE  OP  Date  or  Annual  General  Meeting. 

^lembera  are  re(iuested  to  take  special  notice  that 
the  Annual  (ienenil  Meeting  in  (ilasgow  will  bo  held 
on  Wednesday,  Tliursday,  and  Friday,  the  4th,  5th, 
and  Cth  July  next,  instead  of  the  18th,  19th,  and 
:20th,  as  notitied  in  the  April  issue.  This  change  is 
due  to  the  fact  that  the  Glasgow  Fair  holidays, 
dm-ing  which  many  works  are  closed  for  repairs, 
begin  on  the  Vlth  July  and  last  about  ten  days.  A 
IJrogramme  of  proceedings  and  other  particulars  are 
enclose<l  herewith,  and  members'  tickets  will  be 
issued  with  the  ballot  list. 


Notice  is  hereby  given  that  the  numbers  for 
January,  1882,  1883,  and  1886,  and  Febmaiy,  1886, 
are  exhausted,  and  no  orders  for  those  copies  can  be 
executed. 

The  Secretary  is  instructed  to  negotiate  for  the  pm- 
chase  of  copies  of  the  Society's  Journal  for  January, 
1882,  and  February,  1886.  Members  possessing  odd 
copies  of  these  numbers  are  particularly  reqiiested 
to  communicate  at  once  with  Mr.  Cresswell. 


Authors  of  commuuicatious  read  before  the  Society, 
or  any  of  its  Local  Sections,  are  requested  to  take 
notice  that  under  Rule  41  of  the  bye-laws,  the  Society 
has  the  right  of  priority  of  publication  for  three 
months  of  all  such  papers.  Infringement  of  this 
bye-law  renders  papers  liable  to  be  rejected  by  the 
PubHcatiou  Committee,  or  ordered  to  be  abstracted 
for  the  Journal,  in  wluch  case  no  reprints  can  be 
furnished  to  the  author. 


Notice  is  hereby  given  that  the  subscription  list 
to  the  funds  of  the  Imperial  Institute  from  Fellows 
of  the  Chemical  Society  and  Institute  of  Chemistry 
and  Members  of  the  Society  of  Chemical  Indu.stry 
will  close  on  August  Ist  next.  Dr.  W.  J.  Russell, 
treasurer  to  the  fund,  announces  that  the  total 
amount  already  received  is  363L  16s.  6rf. 


Notice  is  hereby  given,  for  the  information  of 
members  and  advertisers,  that  the  advertisement 
columns  of  this  Journal  have  been  contracted  for 
l)y  JNIessrs.  EviiE  and  Spottiswoode,  the  Society's 
printers  and  publishers,  to  whom  all  communications 
respecting  them  should  be  addressed. 


CEAKOES  OF  AODSESS. 


Ahit,  )I..  1  o  llalubiink  ;  ai,  Vliii:  Street,  Widnes. 

B<-iijainin.  M.,  I/O  «  :  51,  East  <;"tli  Street,  New  York,  U.S. 

Ki-st,  T.  T.,  I/O  Erlaiiftca ;  Sliemu,  Victoria  Park,  Wavertree, 
Liverp<ioI. 

BeveridKC,  Ja.i.,  I/O  f  rodsham  ;  Northdcet  Pn)>er  Mills,  Kent. 

Brunner,  J.  F.  L.,  l/o  Cambridge;  'WinniiiKton  Old  Hall,  North- 
wich. 

Cbuice,  J.  Frederick,  l/o  Oldbur}-;  01,  Prince's  Oale,  London, 
S.W. 

ClaiscD,  Dr.  L.,  l/o  Sophienatrnsse ;  Iiuiscnstraitse  28,3,  Miwiclien, 
Bavaria. 

Claus,  Carl  F.,  jun.,  l/o  Hanip«t«ad  )  Sliortland  Honw,  Mumbles, 
near  Swansea. 


Cook,  E.  M.,  Journals  to  Carteret  Chemical  Co.,  115,  Broadway, 
New  York,  I'.S. 

Davis,  A.  R.,  I  o  Woodliousc  Hill ;  W,  Prospwt  Tirraee,  Hunslct 
Sloor,  Leeds. 

Dukes.  T.  W.,  l/o  London  ;  c/o  B.  G.  Lcinion  &  Co.,  Cuik:  Town, 
Sontli  Africa. 

Frew,  M'm.,  l/o  Marshall  Place ;  2,  King  James*  Place,  Perth. 

Gill,  A.  H.,  l/o  Boston  ;  retain  Journals  initil  further  notice. 

Greenwood,  Holmes.  I  0  Aerrington ;  Holland  Bank  House, 
Church,  near  AeeriuKton. 

ilammersley.  W.  A.  L.,  l/o  Daisy  Bank  Cottage;  Bridge  House, 
Leek,  Statrordsliire. 

.loynson,  F.,  l/o  St.  Helens;  The  Aluminium  Co.,  Ld.,  Oldbnry, 
near  Birmingham. 

Kiddie.  Thos.,  l/o  New  York  ;  San  Pedro  Mines,  Golden,  New 
Mexico,  U.S. 

King,  C.  M.,  l/o  Hornsey  ;  Elm  Tree  Lodge,  East  Finchley,  N. 

Knight,  J.  J.,  1/0  Guildford;  2,  Albert  Terrace,  Carlos  Roiul. 
Godalming. 

BIcFarlanc,  J.  F.,  l/o  Dalkeith  ;  0,  Greenhead  Street,  Glasgow. 

.McKinlay.  \Vm.,  l/o  Charlton;  121,  Slain  Street,  Alexandria, 
E'uiuhartonshire. 

Markel,  Dr.  K.,  l/o  Castle  Street ;  AViini  iugton,  Northwieti. 

Riley,  Juo.,  l/o  Castleton  ;  Sunnyside,  near  Rjiwtenstall. 

Sanderson,  T.  C,  1/0  CamV)erwell ;  retain  Journals  until  further 
notice. 

Schreiber,  F.  T.,  l/o  Bolton  ;  Salford  Ironworks,  JIanchester. 

Schroeder,  C,  In  Bloom  Street ;  8,  Chatham  Street,  Piccadilly, 
Manchester. 

Shadwell,  J.  E.  L..  l/o  Melksbam  ;  Highfield,  Sotithborne,  ("^lirist- 
cluirch.  Hants. 

Stcbbins,  J.  H.,  jun.,  l/o  117 ;  114,  Pearl  Street,  New  York.  I'.S. 

Thcirne,  Dr.  T.  L.,  l/o  Fortess  Road;  19,  Dafforne  Road,  XTpp.r 
Tooting,  S.W. 

Toralinson,  G.  G.,  l/o  London  ;  Post  Office,  Valparaiso,  Chili. 

■Williams,  E.,  l/o  Manchester;  Folly  Farm,  Warrington. 

"Wilton,  Thos.;  Journals  to  '\\'insor  House,  Beckton,  E. 


LIST   OF   MEMBERS   ELECTED,  22nd  JUNE,  1888. 


Batchelor,  Telford  C,  8,  Barons  Court  Road,  West  Kensington. 
W..  nieclianical  engineer. 

Hevan  S.  llowel,  Goring  Road,  Llanclly,  South  Wales,  eheniieul 
manufacturer. 

Blumann.  Moritz,  -U,  London  Wall,  E.(7.,  merchant. 

Bower.  Frank,  ;i7,  Lansdowne  Itoad,  Clophani  Road,  S.W.. 
analytical  chemist. 

Brown,  Wm.,  10,  Colne  Road,  Brierfield,  near  Burnley,  chemist. 

Foulieron,  Ernest,  7.*J,  Boulevard  de  Straslwnrg,  Paris,  chemical 
engineer. 

Fukahori.  Y'oshiki,  fi,  Sanjikkenbori,  Sanchome,  Tokyo,  Japan, 
examiner  of  patents. 

Kipp,  F.  '\V.,  1,  New  London  Street,  London,  E.C..  tar  distiller. 

Lombard.  Emite,  Rue  Grignnn  32,  Marseilles,  France,  director 
Rio  Tinto  Co. 

McDougall,  Arthur.  Clifton  Lodge,  Gore  Street,  Greenheys. 
Manchester,  nianufacturer. 

Mac  Lean.  Ales.  S.,c  b  Alex.  Scott  and  Sons,  Berrj' Yard,  Greenock. 
sugar  rellner. 

Makiu.  James,  Wallliead  Mills,  Rochdale,  paper  staincr  and  tinfoil 
manufacturer, 

Mercer,  Thos.,  Tho  Brewery,  Edenfleld,  near  Bury,  Lancashire, 
chemist. 

Ogata,  Sabnro,  e/o  T.  Hirano,  II,  Ginza  Shichome,  Tokyo,  Japan, 
assayer. 

Potter,  Chas.  J.,  Hcaton  Hall,  Newcastle-on-Tyne,  Portland 
cement  maimfacturer, 

Reckitt,  Ernest,  Caen  Wood  Towers,  Highgate,  N.,  metiillurgical 
student. 

Saito,  Kenji,  o,  Y'amamotocho  itcliome,  Kojimachi,  Tokyo,  Japan, 
student. 

Shid/.uki.  InalchiTO.  Eiig.  Coll.,  Imp.  University,  Tokyo,  Japan, 
assistant  jirofcssor  of  chemistry. 

Weir,  Surgeon-Major  P.  A.,  7,  Kelvinside  Gardens,  Hillhead. 
Glasgow,  principal  assistant  opium  agent,  Benares  Agency. 


Cooke,  Leonard,  Horwicb  Vale,  Bolton  Ic  Mooin. 
Taylor,  James,  I'o   The  Farmer's  Club;    at  IIB.  Forest   Road. 
Dalston,  E.    May  Ist. 


June sn.  18880      THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


419 


iLoutiou   ^rction. 


Chemicai  Society's  Rooms,  Bublingtos  House. 


Chnirnan:  David  Howard. 


Commit  tre : 

R.  Messel. 

H.  E.  R.  XpwUnds. 

B.  Ri>.lwooU. 
T.  Royle. 
Jolin  Spiller. 
\Vm.  Thorp. 

C.  R.  Alder  Wnstht. 


Sir  F.  A.  Abel. 
H.  E.  Annstronfc. 
W.  tjint  Carpenter. 
W.  Crowder. 
W.  J.  Dibdiii. 
('.  Graliam. 
S.  Hall, 
f.  r.  Hutehinson. 

Hon.  Local  Sec.  and  Treasurer: 

Thos.  T.vrcr.  Garden  Wliarf,  Cluirch  "RaoA,  Battersea,  S-W. 


SRSSION  1887-88. 


MeHing  liehl  Monthly,  June  4th,  1888. 


I>R.    n.    v..    ARMSTRONG,   P.R.S..    TS   THE   CHAIR. 


THE  :\rODE  OF  USINO  CHAR  IN  SUGAR 
REFTNIXG. 

BY  MESSRS.  B.  E.  R.  .AXD  J.   A.  R.  SEWLANDS. 

The  ordinary  process  of  sngar  refining  in  a  refinerv 
tnming  out  crystals  and  soft  sugars,  or,  as  they  are 
technically  named,  "pieces,"  may  be  conveniently 
divided  into  five  important  stages. 

1.  Solution  in  the  melting  pan  or  blow-up. 

2.  Filtration  by  means  of  the  Taylor  filter. 

3.  Decolourisation  by  animal  charcoal. 

4.  Evaporation  in  the  vacmim  pan. 

5.  Turbination  in  the  centrifugal  machine. 

Though  the  art  of  sugar  refining  has  been  prac- 
tised for  some  centuries  in  Europe,  it  is  interesting 
to  learn  that  all  these  processes  are  of  a  compara- 
tively modem  origin,  with  the  exception  of  the  first, 
Taylor  filters  being  introduced  in  1830  by  Taylor, 
their  inventor,  the  use  of  animal  charcoal  in  refining 
being  suggested  early  in  this  century,  but  only 
practicaUy  employed,  as  at  present,  by  Derosne  in 
1830.  The  vacuum  pan  patented  by  Howard  in  1813, 
and  the  centrifugal  machine,  as  applied  to  sugar,  by 
Hardman  in  1843.  Since  that  date  nearly  all  that 
has  been  done  by  inventors  has  been  in  the  direction 
of  improving  these  processes. 

Up  to  the  time  of  Howard  and  Derosne,  decolouri- 
sing and  defecating  agents,  such  as  lime,  wood- 
charcoal,  blood,  alumina  (Nash's  finings),  &c.,  were 
used  to  partially  remove  the  colour  from  solutions 
of  sugar  and  to  facilitate  their  filtration.  After  the 
addition  of  one  or  more  of  these  agents,  the  solutions 
were  filtered  through  blankets  placed  over  tanks, 
and  then  evaporated  in  open  pans  by  means  of  fire 
or  st«am,  and  when  the  granulating  point  was 
reached  the  mass  was  stirred  until  crystallisation 
ensued.  The  masseeuite  was  then  filled  into  moulds, 
and,  after  the  crystallisation  was  complete,  the  sugar 
having  been  covered  with  a  layer  of  pipe-clay  or 
soft  sugar,    was   washed   with    water    or    a    nearly 


Batnrated  Bolution  of  white  sugar,  which  removed 

the  colour  from  the  siu-faee  of  the  crystals.  The 
puiified  sugar  was  then  either  crushed  to  form  soft, 
or  as  it  was  called,  "  crushed  "  sugar,  or  tlried  in  a 
stove,  forming  the  weO-known  loaf-sugar,  and  the 
mother  liquid  or  syrup  was  evaporated  and  treated 
again  in  the  same  way. 

This  process  was  extremely  tedious,  taking,  from 
first  to  last,  two  or  three  weeks  to  complete.  By 
means  of  the  vacuum  pan,  animal  charcoal,  and  the 
centrifugal  machine,  the  process,  so  far  as  the 
production  of  crystals  and  pieces  is  concerned,  has 
been  so  much  improved  that  it  is  now  possible  to 
convert  raw  sugar  into  refined  in  little  more  than 
a  ilay.  This  saving  in  time  is  at  least  half  due  to 
the  employment  of  animal  charcoal  in  place  of  tlie 
washing  or  liquoring  proces-s. 

Maxupacttke. 

Animal  charcoal  should  be  made  from  weU-selected 
clean  bones  of  compact  structure.  These  are  first 
boiled  or  treated  with  a  solvent  such  as  benzene 
to  remove  the  fat  they  contain,  and  they  are 
then  carbonised  in  vertical  or  horizontal  cast-u'on 
retorts,  the  whole  carbonising  apparatus  being 
similar  to  a  small  gasworks.  The  volatile  product** 
pass  up  ascension  pipes  and  then  through  a  hydraulic 
main  to  scrubbers  and  washers,  in  which  the  bone-tar 
and  ammonia-liquor  collect,  the  residual  gases  finally 
finding  their  way  to  a  gas  holder.  The  passage  of 
the  volatile  matters  is  as.«isted  by  an  exhaust  fan. 
After  being  heated  to  a  red  heat  for  from  8  to  10  hours, 
the  charcoal  is  withdrawn  from  the  retorts  and 
cooled  in  iron  canisters,  which  immediately  on 
being  filled  are  covered  by  lids  and  luted  with 
water  or  charcoal  paste  round  the  edge  to  exclude 
the  air.  When  the  charcoal  is  quite  cold  it  is 
crushed  in  a  suitable  mill  into  different  sizes  of 
grist.  Before  crushing,  any  pieces  of  iron  which 
mav  be  mixed  with  the  bones  are  removed  by  means 
of  electro  magnets.  Dried  blood,  leather,  horns, 
and  other  animal  matters  yield,  on  being  carbonised, 
a  charcoal  possessing  great  decolourising  power, 
and,  though,  on  account  of  its  friabUity,  such 
charcoal  is  not  suitable  for  sugar  refining,  it  is 
employed  to  some  extent  in  bleaching  oils,  fats, 
glycerine,  &c. 

In  new  charcoal  the  carbon  should  range  from 
!l  to  11  •■5  per  cent.,  the  siliceous  matters  should 
not  exceed  0'5  per  cent.,  the  ferric  oxide  0' 15  per 
cent,  and  the  calcic  sulphate  0"2  per  cent.  A  cubic 
foot  should  not  weigh  more  than  52  lbs.  When 
incinerated  the  ash  ought  to  be  of  a  uniform  white 
or  cream  colour.  The  grain  or  grist  should  be  even, 
and  the  colour  black  or  dsirk  brown.  It  should  be 
hard,  but  at  the  same  time  porous  in  structure, 
adhering  strongly  to  the  tongue.  These  are  the 
principal  characteristics  of  a  good  sample  of 
charcoal,  but  there  are  many  others  which  the 
limits  of  this  paper  will  not  allow  us  to  mention. 
Charcoal  manufactiu-ed  in  this  country  is  nearly 
alwavs  of  good  quality,  but  the  same  cannot  always 
be  said  of  that  made  on  the  Continent.  The  foreign 
manufacturers  often  combine  the  manufacture  of 
gelatine  with  that  of  charcoal,  making  the  latter 
from  the  partially  degelatinised  bones,  and  we  fear 
occasionally  supplying  the  residting  deficiency  of 
carbon  by  a  judicious  admixture  of  spent  or 
exhauste<l  charcoal  containing  a  superabundance 
of  that  element.  This  adulteration  can  be  easily 
detected  bv  calcining  a  small  quantity,  when  the 
ash  will  be"  found  to  present  a  speckled  appearance. 
The  ash  of  spent  cliai-  is  either  grey  or  red.     Even 
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if  the  foreipn  chnrconl  is  lionestly  mnnufaptnred, 
the  smiill  prist  wliicli  finds  its  wiiy  jioro  is  penemlly 
the  Roftor  jxirtioii  ivsiiltiup;  fnim  the  proihiction 
of  tlie  hirpe  hard  firrist  recniiroil  by  the  beet-sugiir 
lufluiifnctiirei-s.  We  do  not  by  iiny  menus  wish  to 
universally  eondeniu  all  foreigu  ehnreonl,  as  some 
continental  manufacturers  make  a  perfectly  f;ood 
article.  It  is  important  tliat  charcoal  should  be 
hard,  otherwise  considerable  incouveuience  and  loss 
will  be  experienced  from  the  jiroduction  of  dust. 
Even  with  pood  charcoal,  however  carefully  it  may 
be  handled,  it  is  impossible  to  avoid  the  destniction 
of  a  certain  amount  by  the  attrition  to  which  it  is 
subjected  iu  its  journe_vinps  in  the  retinery.  With 
the  object  of  ascertaininp  if  it  were  possible  to 
determine  the  relative  power  of  various  samples  to 
resist  the  wear  and  tear  of  the  refinery,  we  recently 
tried  the  followinp  experiment.  A  number  of  samples 
of  charcoal  of  known  prist  were  subjected  to  tlie 
followinp  treatment,  ."iii  prams  of  each  sample  was 
introduced  into  a  round  tin  box  4  inches  in  diameter 
and  2  inches  wide,  and  then  the  whole  of  the  boxes 
haviup  been  lUTauped  side  by  side  iu  a  wooden 
frame,  were  revolved  slowly,  by  beiup  attached  to 
the  main  shaft  of  an  enpine,  G7"2,0iMi  times,  and  the 
dust  was  then  separated  by  means  of  a  sieve  having 
C )  holes  to  the  linear  inch." 


Size  of 
Charcoal. 


Holes  in  sieve 

Sainpli'  No.  1 :—  to  linear  inch. 

Kni^li'ih  eharoonl Id  to  20 

.,        20  to  3it 

40  to  50 

Kample  Xo.  2  : — 

Enslish  charcoal 20  to  3» 

30to40 

40  to  50 

Simple  No.  S: — 

Russian  charcoal 8  to  10 


Dust 
Prndiieed. 


Per  Cent. 
2 -.WO 

3-221I 
1-4U 

8  "720 
3-878 


The  small  charcoal  beiup  e\-idcntly  softer  than 
the  large,  is  destroyed  to  a  preater  extent. 

When  the  percentage  of  dust  iu  the  working  char- 
coal reaches  a  certain  point,  especially  when  tlie  dust 
is  very  fine,  it  is  a  source  of  considerable  trouble  in 
various  ways,  and  it  is  usual  therefore  to  reduce  its 
amount  by  passing  the  charcoal  over  a  fine  screen 
or  by  means  of  a  current  of  air.  Mumford  and 
Moodie's  newly-invented  separator  acts  in  the  latter 
■way  and  gives  good  results.  The  size  of  grist 
which  it  is  most  suitable  to  employ  depends  upon 
the  purpose  for  which  the  charcoal  is  to  be  used. 
If  the  solution  of  sugar  to  be  purified  is  of  high 
specific  gravity,  then  large  grist  should  be  seleeteil, 
but  fine  grist  is  more  suitable  in  the  case  of  orthuiu-y 
liquor  of  28  to  30  B.  At  present  most  refiners 
prefer  small  grained  char,  and  as  fine  charcoal 
removes  more  eoloiu-  tlian  coarse,  this  is  (piite 
correct  ;  but  as  the  diiBculty  of  washing,  and  also 
the  amount  of  sweet  washings  increase  with  the 
degree  of  fineness,  this  preference  may  be  carried 
to  too  great  an  extent.  The  advantage  of  small 
charcoal  in  so  far  as  colour  is  concerned  is  evident 
from  the  following  experiment.  100  gi-ams  each  of 
iliflTerent  grists  of  English  charcoal,  which  had  been 
carefully  washed  and  ibied,  were  placed  in  three 
flasks  with  150  cc.  of  liquor  28=  B.,  and  made  from 
88  net  beet  sugar,  and  the  flasks  having  been  tightly 
corked,  tlie  whole  were  immersed  in  water  heated  to 


150"  F.  and  kept  nt  this  temperature  for  four  hours. 
The  colour  remaining  was  then  determinetl. 

()ri;riiinl  cwloiir  2'J. 

Char  10  to  20  hole  sieve.    Vro|>ortioii  of  colruir  reniaiiiiiife...  .I 

.,      20  t«:!0  ..  .,  ..  ...  4 

.,     30tO'UI  „  „  „  ...  3'5 

The  reason  that  fine  charcoal  is  more  active  than 
larger  prist  may  be  dtie  to  the  fact  that  the  larpei- 
prist  retains  the  liquor  to  a  preater  extent  and  so 
prevents  its  circulation 

The  temperattire  of  the  liquor  has  a  considerabl.; 
infltu'uce  in  aidinp  or  retardinp  the  action  of  the 
char,  and  it  will  be  seen  from  the  followinp  results 
that  the  higher  the  temperatiu-e  within  certain  limits 
the  better  is  the  result. 

Five  flasks  had  placed  in  each  of  them  oO  grams  of 
the  same  8ami)le  of  char  and  100  cc.  of  liquor  28^  B. 
made  with  Xatal  supar,  and  these  flasks  were  corked 
and  kept  for  four  houi-s  in  water  heated  to  different 
deprees,  and  the  residual  colour  was  determined — 


Temperature  loft^  F. 
123°  F. 
1£0°  F. 
175°  F. 


Proportion  of  eoloiir  rcmaiiiiii;; 


i;t 

4I> 
3-i 


200°  F.  „  ...  :!2 

Colour  originally  present  420. 

The  time  durinp  which  the  solution  to  be 
decolourised  is  kept  in  contact  with  the  charcoal 
is  also  of  importance. 

Separate  flasks  charped  in  exactly  the  same  way 
with  50  piams  of  char  and  100  cc.  of  liqiior  28-  IJ. 
made  respectively  with  Jamaica,  Xatal.  and  88-  beet 
supar,  were  heated  iu  a  bath  to  100  F.  The  flasks 
were  removed  from  the  bath  at  the  intei-vals  named, 
the  colour  after  filtration  being  determined.  From 
these  I'esults  it  appears  that  contact  for  six  hours  iu 
the  case  of  Jamaica  and  Natal,  and  eight  hours  in  the 
case  of  beet  sugar,  gives  good  results.  However,  in 
the  absence  of  more  extended  experimental  evidence, 
it  would  not  be  safe  to  generalise  too  much  on  the 
results  obtained.  In  the  heat  or  time  experiments 
our  impression  is  that  considerable  variations  might 
occur  in.  the  case  of  very  pood  and  very  low  qualities 
of  even  the  same  kind  of  sugar. 


— 

Jamiica 
Sugar. 

Natal 
Sugar. 

88  Net 
Beet. 

Original  colour 

1 
600                  420 

li)2                    CO 
!!•'                  S7 

•)■; 

Proportion  of  colour  lelt  :— 

4      .,      . .  ' 

r.i 

r.     

(10                        £.1 
C.4                     20 
—                     30 

s      

HI    

a 

After  the  time  is  reached  at  which  the  best  results 
are  obtained,  any  further  contact  is  attended  by  loss 
of  colour,  owing  to  the  action  of  heat  producinp 
more  coloiu-  than  the  char  can,  under  the  same 
conditions,  remove.  From  these  experiments  it  is 
also  e\-ident  that  cane  supar  is  more  easily  depriveil 
of  its  colour  than  beet.  This  may  be  due  to  a  preat 
extent  to  the  fact  that  cane  supar  is  almost  always 
acid  and  licet  supar  alkaline,  and  also  that  the 
easily  removable  colouring  matter  of  the  latter  has 
been  remov(>d  by  the  greater  care  taken  in  its  manu- 
facture. Before  employing  new  charcoal  for  refining 
it  should  be  carefull.v  washed  with  hot  water  until 
the  washings  give  with   argentic  nitrate  and   nitric 
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acid   no  luiiio  iiulioiitioii  of   chloriuo  thiiu  is  due  to 
the  washing  water. 

The  i>iciiliui'  ac-tiou  of  chur  appears  to  entirely 
ilupoud  upon  till!  farbon  it  contains,  which  exists 
in  an  cxcociliugly  lini;  ami  porous  state,  the  only 
useful  i)urposo  of  the  mineral  matter,  so  fur  as 
decolourising  action  is  coucerned,  being  to  act  as 
a  fra'jiework  to  support  tlic  carbon.  If  the  mineral 
matter  be  removed  the  residual  {'arbon  will  dccoloimse 
more  efl'ectively  than  tlio  original  diar.  Thus  it 
was  found  by  experiment  that  the  decolourising  effect 
of  the  carbon  from  1,(101)  grams  of  old  char  was 
greater  than  tliat  of  the  entire  weight  of  the  char 
from  which  it  was  obtained. 

Unfortunately,  however,  tlie  cai'bou  of  animal 
charcoal,  when  freed  from  its  a(;compftnjing  mineral 
matter,  is  in  too  soft  a  condition  to  admit  of  its 
use  for  refining  purposes  on  account  of  the  im- 
possibility of  passing  liquor  through  a  cistern 
(•outaiuing  it,  and  even  if  it  were  stirred  up  with 
the  liipior,  its  sei^aration  therefrom  would  involve 
the  expense  and  trouble  of  filter  presses.  Lastly, 
tliere  is  no  known  apparatus  iu  which  such  carbon 
can  be  re-biuued  satisfactorily  so  as  to  enable  it  to 
1(0  used  over  again.  For  these  and  other  reasons 
the  sugar  refiner  is  content  to  avail  himself  of  the 
more  lasting,  tliougli  less  effective  results,  which 
can  be  produced  by  the  use  of  char  in  its  onliuary 
condition. 

From  the  foregoing  experiment  it  is  evident  that 
the  decolourising  action  of  char  is  dependent  upon 
the  carbon  contained  in  it,  and  a  further  jiroof  of 
this  statement  is  afforded  by  tlie  fact  that  if  char 
he  calcined  so  as  to  remove  the  cai'bou  therefrom, 
it  no  longer  possesses  any  decolourising  jjower  what- 
ever. Whilst  aU  authorities  admit  the  above  facts, 
they  by  no  means  agree  as  to  the  interpretation 
to  l)e  put  upon  them,  and,  accordingly,  numerous 
theories  have  been  from  time  to  time  propouuded 
to  account  for  the  action  wliich  char,  or  the  carbon 
it  contains,  is  callable  of  exerting  upon  so  many  and 
such  diverse  substances. 

Charcoal  possesses,  as  is  well  known,  the  power 
of  absorbing  many  times  its  volume  of  various 
gases,  such  as  oxygen,  nitrogen,  carbon  dioxide, 
and  ammonia,  and  different  investigators  have  given 
the  credit  of  the  work  done  to  one  or  more  of  these 
gases  ;  l)ut  as  it  has  been  demonstrated  that  charcoal 
from  which  the  absorbed  gas  has  been  driven  out 
by  lieat,  and  which  has  then  been  allowed  to  cool 
iu  viu'ious  gases  and  in  a  vacuum,  lias  in  all  cases 
the  same  effect,  it  is  evident  tliat  the  gases  play  at 
most  a  very  important  part  iu  the  action. 

It  has  been  stated  by  P.  Degener  and  Lack  that 
liych'ogeu  peroxide  is  generated  when  charcoal  is 
exposed  in  the  damp  state  to  air,  and  that  this  is 
the  reason  to  some  extent  why  coloiu-  is  removed  ; 
l)ut  tliis  <'aunot  be  the  case,  for  hydi'ogeu  peroxide 
would  undoubtetUy  destroy  the  organic  colouring 
matter,  or  modify  it  to  such  an  extent  that  it  could 
not  be  recovered.  In  the  case  of  chai-coal,  however, 
tlie  whole  of  the  absorbed  coloiu-  can  be  dissolved 
out  with  a  suitable  solvent,  such  as  a  solution  of 
ammonia,  potash,  or  soda. 

Charcoal  seems  to  act  by  means  of  a  surface 
attraction,  merely  withdi'awing  tlie  colouring  matters, 
.to.,  from  the  liipiid  passed  through  it,  much  in  the 
same  way  as  peat,  earth,  and  many  other  substances 
do  to  a  less  degree. 

Charcoal,  in  addition  to  its  action  on  colouring 
matters,  removes  many  mineral  and  organic  bodies, 
and,  particularly  in  tlie  case  of  sugar  solutions,  the 
lime  salts,  gum,  and  albumen.  New  charcoal  is  most 
suitable  I'or  low   sugars,   as  it   produces  a  golden- 


coloured    liquor  -which  cannot    be    obtained    from 

charcoal  whicli  lias  been  in  use  for  some  time. 
This  may  be  partly  due  to  the  fact  that  new  char- 
coal gives  oif  a  large;  amount  of  ammonia  which 
renders  the  liijuor  alkaline,  so  tliat  if  we  wish  to 
produce  white  li((Uor  it  is  necessary  to  emjiloy  char 
which  has  been  in  use  some  time.  We  have  found 
that  new  char  gives  li(|Uor8  containing  ferric,  salts, 
and  old  charcoal  ferrous  salts,  when  liejuor  containing 
iron  is  passinl  through  it.  This  is  jjrobably  due  to 
the  new  char  containing  more  oxygen  than  the  old. 

Charcoal  which  has  lieen  freshly  burned  and  cooled 
in  a  vessel  from  which  air  is  excluded  gives  out  a 
considerable  amount  of  heat  on  lieing  exposed  to 
air,  owing  to  absorption  of  the  latter. 

Mode  op  UMPLoriNG  Chakco.\l  i.\  the  Kefineuv. 

The  charcoal  after  it  leaves  the  revivif j-iug  kilns, 
which  will  be  described  later  on,  is  cai-ried,  generally 
by  means  of  conveying  bands,  to  the  filters,  or,  as 
they  are  generally  called,  cisterns.  These  are  usually 
made  of  cast-iron  and  are  of  a  cylindrical  shape,  the 
usual  size  being  20  feet  high  and  ID  feet  in  diameter. 
The  cisterns  are  pro^^ded  with  a  manhole  at  the  top 
to  admit  the  revivified  charcoal,  and  one  at  the  side, 
close  to  the  bottom,  for  the  removid  of  the  used 
charcoal.  Pipes  for  the  admission  of  liquor  of 
different  qualities,  water,  and  air  are  connected  with 
the  top.  There  is  a  perforated  false  bottom  made 
of  iron  or  wood,  over  which  is  carefully  spread  a 
cloth  or  blanket  previous  to  the  cistern  lieiug  filled. 
The  cistern  is  filled  with  chiU'coal  through  a  jointed 
pipe  at  the  top  of  which  is  a  hopper  into  which  the 
charcoal  falls  from  the  band  conveyor.  X  man 
inside  the  cistern  levels  the  char  as  it  pours  down 
the  pipe,  remoWng  lengths  of  the  latter  as  the 
fiJling  proceeds.  The  operation  of  levelling  the  char 
manually  is  unpleasant  and  dangerous,  and  although 
generally  employed,  is  in  some  cases  replaced  by  an 
automatic  leveller.  It  is  doubtful  if  the  levelling  is 
of  much  importance,  though  the  general  opinion 
is  that  less  sweet-water  is  made  than  is  the  case 
when  the  charcoal  is  simply  run  in  without  more 
being  done  to  it  than  just  to  spread  it  evenly  on 
the  top.  When  the  cistei'n  is  filled  the  top  man- 
hole door  is  replaced,  and  the  charcoal  having  Ijeeu 
cooled  by  water  (though  this  is  not  done  in  some 
refineries),  the  filtered  solution  of  sugar,  termed 
liquor,  usually  of  a  density  of  28^  B.  and  at  n 
temperatiu'e  of  170-  F.,  is  run  on  in  a  slow  even 
stream  until  the  cistei'U  is  full,  when  it  settles  for 
some  time  before  the  pui-ified  liquor  is  permitted 
to  run  from  a  cock  in  the  bottom  connected  with 
the  space  under  the  false  bottom.  As  the  liipior 
runs  away  it  is  replaced  by  more  raw  liquor  at  the 
top  of  the  charcoal.  When  as  much  licjuor  is  run  on 
as  the  charcoal  can  economically  piuify  i  usually  about 
twice  its  weight),  hot  water  is  run  on  in  lieu  of  liquor, 
forcing  the  latter  before  it,  and  finally  to  a  great  extent 
removing  the  impiuities  which  have  been  taken  np 
from  the  sugar.  Two  or  more  qualities  of  raw  sugar 
liquor  are  usually  run  on  to  the  same  cistern,  be- 
ginning with  the  best  and  finishing  with  the  worst. 
In  this  way  the  char  water,  which  is  always  far  more 
impure  than  the  sugar  from  which  it  is  derived,  is 
formed  at  the  expense  of  a  cheap  instead  of  a  dear 
material.  The  process  of  washing  with  hot  water  is 
continued  long  after  the  sweet  water  ceases  to  come  oft". 
The  exact  degree  of  washing  which  is  advisable  must, 
however,  depend  upon  the  variety  of  sugar  refined, 
the  size  of  the  charcoal,  and  the  ([uality  and  cost 
of  the  water  used.  It  also  depends  to  somi;  extent 
upon  the  price  of  new  charcoal,  for  it  is  certainly 
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better  to  spend  money  on  new  charcoal  if  we  can 
save  a  gieater  amoiiut  than  its  cost  in  tlio  water  bill. 
To  give  an  idea  of  the  (jnantity  of  the  water  used 
in  washing,  we  may  say  that  it  is  generally  from 
once  to  twice  tliat  of  the  weight  of  the  charcoal. 
To  ascertain  if  the  washing  has  been  carried  to  its 
full  desired  extent,  the  total  solids  in  the  last  water 
coming  oS"  the  charcoal  may  be  determined  and  the 
result  compared  with  tlie  total  solids  in  the  water 
i-mployed  in  washing.  If  these  results  are  similar, 
it  is  evident  that  the  washing  is  as  complete  as  it  can 
lie  with  the  water  at  our  disposal,  and  the  quantity 
used  can  be  noted  and  continued  so  long  as  the 
same  sugjvr  is  refined.  Ammonium  oxalate  and  sodium 
hyilrate  are  sometimes  employed  as  rough  tests 
to  determine  if  the  wasliing  lias  been  prolonged 
sufficiently.  Washing  by  an  upward  cm-rent  of 
water  lias  been  patented  and  often  tried.  It  is, 
however,  obvious  that  the  solution  of  sugar,  however 
weak  it  may  be,  is  liea%'ier  than  water  and  will  have 
a  downward  tendency,  and  so  by  continually  mixing 
\nth  the  water  will  greatly  increase  the  sweet  wash- 
ings and  loss  of  sugar.  When  the  charcoal  has  been 
thoroughly  washed  it  is  allowed  to  drain,  and  taken 
out  of  the  cistern  by  men  and  can-ied  by  bands  or 
trucks  to  the  kilns. 

Elwes  suggested  (Eng.  Patent,  No.  2189,  1875) 
passing  the  liquor  in  an  upward  direction,  intro- 
ducing fresh  charcoal  continuously  at  the  top  of 
the  cistein,  and  removing  the  used  charcoal  also 
(■t>ntinuously  at  the  Ijottom,  and  quite  recently 
several  very  ingenious  patents  connected  ■with  a 
similar  mode  of  working  have  been  taken  out  liy 
Matthiessen  and  also  by  (Juimby. 

Espeut,  Ue  Castro  and  others  have  patented 
emptying  and  iilliug  the  cisterns  by  means  of  a 
current  of  water  under  pressure,  and  this  method, 
so  far  as  emptying  is  concerned,  answers  well  enough 
if  the  charcoal  has  oidy  to  iJass  through  short  straight 
l>ipes ;  but  if  the  pipes  are  long,  and  especially  if 
there  su'e  bends  in  them,  they  are  certain  to  stop  up 
and  give  much  trouble.  If  this  plan  of  emptying 
be  used  the  bottoms  of  the  cisterns  should  taper 
towards  the  centre  to  the  extent  of  the  angle  of 
repose  of  wet  charcoal,  otherwise  a  considerable 
portion  of  their  contents  will  have  to  be  removed 
by  band. 

KllNS. 

These  are  of  two  kinds,  revolving  and  pipe  kilns. 
The  former,  which  are  now  lint  little  used,  consist 
of  cast-iron  revolving  cylinders  placed  liorizontally 
and  at  a  sUght  incline,  and  pi'o\-ided  inside  with 
ledges  or  hfters.  The  cylinders  are  heated  externally 
by  fires,  and  the  charcoal  is  fed  into  the  higher  and 
gradually  finds  its  way  to  the  lower  end  or  outlet, 
being  turned  over  in  its  passage  by  the  lifters.  On 
leaving  the  cylinder  it  falls  into  a  cooling  chamber. 
Air  is  carefully  excluded  fi'om  the  apparatiLs. 

The  pipe  kiln  which  is  commonly  in  use  consists 
of  a  number,  generally  (14,  of  round  or,  better,  of 
oval  cast-iron  pipes  placed  in  a  vertical  jjosition  and 
enclosed  in  a  brick  cliamber,  at  the  bottom  of  which 
in  a  central  fire.  The  pipes  are  arranged  in  sets 
of  two  or  three  rows  on  each  side  of  the  tire,  and 
8epawte«l  a  short  distance  apart  to  allow  the  heat 
to  penetrate  to  the  back  row  or  rows.  The  flues 
leading  to  the  chimney  are  situated  behind  the 
pipes,  80  that  the  heated  gases  from  the  fire  are 
divided,  one  half  passing  between  each  set  of  pipes. 
The  temperature  ronnd  about  the  pipes  is  from 
1,200°  to  1A0(P  R,  but  inside  the  pipes  it  is  cer- 
tainly much  lower,  jiarticularly  in  the  centre,  as 
charcoal    is   a   bad   conductor   of    heat.      Prom   the 


kiln  pipes  the  charcoal  falls  into  cooling  pipes  or 
coolers,  made  of  sheet-iron  and  usually  pro\-ided 
with  tivo  shdiug  valves,  one  placed  at  the  bottom 
of  the  cooler  and  tlie  otlier  a  foot  or  18  inches 
above  the  bottom.  By  opening  these  valves  alter- 
nately, a  ((uantity  of  charcoal  ciiual  in  bulk  to 
the  space  between  them  can  be  ^^^thdrawn  without 
the  admission  of  air.  Many  contrivances  have 
been  invented  and  employed,  particularly  in  the 
United  States,  for  automatically  discharging  the 
charcoal  continuously  or  intermittently.  As  the 
charcoal  is  removed  from  the  bottom  of  the  kiln 
more  wet  charcoal  is  fed  in  at  the  top.  The  charcoal 
as  it  leaves  tlie  cistern,  after  washing  and  draining, 
contains  from  22  to  2.j  per  cent,  of  water,  and  this 
has  to  be  evaporated  in  the  pipes,  and  a  large  pro- 
portion of  the  fuel  consumed  is  needed  for  tliis 
piu-pose.  To  economise  this  fuel  and  to  render  the 
work  of  the  kiln  more  certain,  tlie  United  States 
refinere  have  almost  all  adopted  an  addition  to  the 
kiln  in  the  shape  of  what  is  called  a  drier.  There 
are  several  varieties  of  these,  but  in  all  the  charcoal 
is  dried  more  or  less  by  means  of  the  waste  heat. 
A  commonly  employed  drier  is  Farley's.  This  consists 
of  a  cast-iron  chamber  of  an  A  section,  placed  at  the 
top  of  the  kiln  over  the  fire,  and  of  equal  length  to 
each  bed  of  pipes.  At  the  top  oi  the  drier  is  a 
hopper  of  the  same  length  into  which  the  wet 
charcoal  drops,  sliiling  down  a  slit  left  Ijetween  the 
sides  of  the  hopper  and  this  drier.  The  wet  charcoal 
is  held  by  a  series  of  iron  plates  or  louvres  placed 
one  above  the  other  at  an  angle  a  short,  tlistaiice 
from  the  tWer,  the  eft'ect  of  which  is  to  loosel\' 
hold  the  charcoal  against  the  drier  till  it  is  dry 
enough  to  rmi  easily,  when  it  finds  its  way  out  of 
the  ai)piuatus  into  the  toj)  of  one  or  otlier  of  the 
lieds  of  pipes.  The  drier  is  divided  into  several 
flues  through  which  the  waste  gases  circulate  on 
their  way  to  the  clumney.  There  is  no  doubt  but 
that  a  considerable  saving  and  improvement  in 
results,  in  msmy  ways,  is  eflcctedliy  the  employmeiil 
of  continuously-discharging  apparatus  and  driers. 
The  charcoal  after  leaving  the  cooling  pipes  shouhl 
fall  into  storage  tanks  placed  under  the  kilns,  from 
whence  it  can  be  taken  by  means  of  a  band  to  the 
cisterns  as  needed. 

The  piincipal  objection  to  the  pipe  kiln  is  that  how- 
ever carefully  it  may  be  looked  after  there  is  always 
a  danger  of  the  pipes  being  imequally  heated.  To 
ob^■iate  this  and  to  combine  the  ib-ier  and  the  coii- 
tinnons-disclmrging  apparatus,  Messrs.  Buchanan  and 
Vickess  some  yeara  since  de^•ised  their  now  largel}- 
used  kiln.  This,  as  recently  improved,  consists  of 
a  number  of.  vertically  placed  pipes  each  1 2  inches 
in  ibameter  and  arranged  in  two  sets  of  rows  on 
either  side  of  a  furnace,  the  back  rows  lieing  in 
such  a  position  that  half  tlieir  circumference  is 
exposed  to  the  direct  action  of  the  heat.  The  pipes 
revolve  slowly  by  means  of  suitable  gearing.  Within 
each  pipe  an  internal  small  perforated  pipe  is  fixed, 
and  shields  are  cast  on  it  over  each  perforation 
wliich  sene  the  double  purpo.se  of  preventing  the 
chai'coal  passing  into  the  internal  pijies,  and  at  the 
same  time  alter  the  direction  of  the  falling  chaivoal, 
so  that  every  pwticle  has  a  chance  of  being  c<iuallj' 
heated.  The  steam  and  gases  given  oH"  during  the 
carbonisation  jiass  freely  through  the  perforations, 
imd  have  their  heat  utilised  in  drying  wet  charcoal, 
which  is  heaped  up  over  the  main  pipe,  the  latter 
being  over  the  mouths  of  the  kiln  pipes  into  which 
all  the  vapours  are  led. 

To  the  bottom  of  each  pipe  is  attached  n  cooler 
compose*!  of  eight  small  thin  iron  pipes,  wliich 
rf^volves  with  the  carbonising  pipe.     The  coolers  are 
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provided  with  a  self-dischargiug  apparatus  by  which 
the  charcoal  is  let  out  in  exactly  equal  quantities  at 
Hhort  interTals.  A  kiln  of  this  kind  containing  22 
pipes  will  re-biu-n  about  20  tons  in  24  hours.  This 
ingenious  apparatus  gives  good  results  as  compared 
with  other  revivifying  kilns.  The  charcoal  during 
its  passage  through  the  pipe  or  revolving  kiln  is 
exposed  to  a  temperature  exceeding  l,2(lii  F.,  whicli 
is  much  higher  than  is  necessary  to  produce  the 
maximum  decolourising  efTeot.  The  following  experi- 
ments show  that  it  is  merely  necessary  to  heat  the 
char  for  a  short  time  to  a  much  lower  degree  to  get 
results  at  least  ecpial  to  those  obtained  by  means  of 
pipe  kilns. 

A  high  temperature,  besides  being  a  waste  of  fuel, 
causes  serious  injury  to  the  char  by  contracting  its 
pores  and  so  rendering  it,  in  the  course  of  time,  less 
active. 

Working  char  heated  in  an  oil  bath  to  550  F.  for 
one  hoiu'  had  the  same  decolourising  power  as  the 
same  char  re-burned  in  a  pipe  kiln,  and  the  same 
char  heated  in  a  bath  of  melted  lead  to  a  temperature 
'  of  about  C17-  F.  for  one  hoiu-  gave  also  rather  more 
decolourising  power  than  similar  charcoal  re-biu-ned 
in  the  kiln.  We  have  made  many  other  experiments 
of  this  kind  which  confirm  these  results,  and  are 
of  opinion  that  a  very  short  and  intimate  contact  with 
heat  not  exceeding  700  F.  is  all  that  is  necessary  to 
obtain  good  results.  It  is  impossible  to  work  at  so 
low  a  heat  in  a  pipe  kibi  of  the  best  design  and  with 
the  most  careful  management.  The  pipes  in  the 
kiln,  even  if  they  revolve,  are  sure  to  be  unequally 
heated,  the  row  nearest  to  the  tire  having  to  be 
licated  to  a  much  greater  extent  than  the  others  to 
make  certain  that  the  latter  are  raised  to  the  required 
temperature.  Owing  to  the  difficulty  experienced  in 
evenly  re-l)iu-ning  the  charcoal  many  plans  have  been 
suggested  and  patented  for  impro\'iug  the  mode  of 
working.  The  use  of  superheated  steam  and  various 
gases  have  been  much  recommended,  and  in  some 
cases  employed  on  a  lai-ge  scale.  This  method  of 
applying  heat  possesses  the  advantage  of  equally 
heating  the  charcoal ;  on  the  other  hand  there  is  a 
danger,  if  the  temperature  is  high,  of  a  destruction 
of  carbon  by  the  action  of  the  steam  or  gas. 
However,  with  care  the  loss  from  this  cause  may  be 
reduced  to  an  insignificant  amount.  In  188i — 1885, 
M.  P.  W.  Boulton,  E.  Perrett,  and  one  of  us,  after 
making  a  considerable  number  of  experiments  in  this 
direction,  obtained  a  patent  (No.  15,897,  1885)  for 
what  we  believe  to  be  a  novel  mode  of  working  and 
form  of  apparatus.  In  our  apparatus  the  steam  or 
gas  is  caused  to  circulate  by  means  of  a  fan  thi'ough 
two  vessels  or  chambers,  one  containing  fire-bricks 
arranged  as  in  the  case  of  regenerators,  and  capable 
of  being  heated  by  means  of  a  fire  or  by  gas,  and  the 
other  chamber  containing  the  charcoal  to  be  revivified. 
The  latter  is  provided  with  sets  of  moveable  shelves, 
one  above  the  other,  so  arranged  that  the  charcoal 
can  be  let  down  Ijy  inclining  the  shelves  from  one 
set  to  another,  the  charcoal  coming  in  contact  in 
every  movement  \\-ith  more  and  more  heated  steam 
ou  its  way  to  the  bottom,  and  finally  falling  into 
cooling  pipes.  Woi-king  charcoal  from  a  refineiy 
containing  18 'Ol  per  cent,  of  carbon  was  passed 
through  the  apparatus  50  times,  being  moistened 
\Tith  water  between  er.ch  re-burning,  and  the  carbon 
was  determined  at  intervals  to  see  if  there  was  any 
loss  of  that  sul)8tance. 

Carbon  on  diy. 
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This  number  of  re-bumings  would  represent  six 
months'  work  in  the  refinery. 

To  ascertain  if  prolonged  contact  with  the  source 

of  heat  was  necessary,  tlie  charcoal  was  left  for  the 

j  ilitt'erent  periods  of  time  under  mentioned,  on  each  of 

the  six  sets  of  shelves  which  the  model  kiln  contained . 

The  temperature  at  the  bottom  shelf  was  650   F.,  and 

j  at  the  top  350=  F. 
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A  gave  the  most  decolourising  power,  and  the 
results  were  gra<lually  worse  and  worse  with  the 
remainder.  This  experiment  was  repeated  with  con- 
firmative results.  On  beiflg  compared  with  the  same 
charcoal  from  pipe  kilns,  A  gave  better  results  than 
the  latter. 

Repeated  attempts  have  been  made  to  revivify  the 
used  charcoal  in  the  cisterns  by  means  of  superheated 
steam  and  gases,  but  without  success. 

As  a  rough  means  of  ascertaining  whether  charcoal 
leaving  a  kiln  has  been  sufficiently  re-burned,  it  is 
usual  to  boil  a  small  portion  with  a  solution  of  soda, 
which  turns  brown,  if,  owing  to  the  presence  of 
organic  matter,  the  carbonisation  is  not  complete. 
Some  refiners  also  employ  a  solution  of  plumljic 
acetate  in  addition  to  soda,  when,  if  a  bkckeuiug 
takes  place  owing  to  the  presence  of  a  sulphide,  they 
regard  this  as  an  indication  of  over  burning.  The 
odour  given  off  by  insufficiently  burned  charcoal  as 
it  leaves  the  coolers  is  also  characteristic. 

IjIPROVEMENT  01'  WollKISG  ChARCO.IL. 

Under  certain  circumstances  the  calcic  carbonate, 
carbon,  iron,  and  other  constituents  increase  to  such 
an  extent  during  long  use,  as  to  render  their  reduction 
a  matter  of  importance,  and  various  means  have  been 
devised  to  attain  tliis  end.  The  treatment  with  dilute, 
hydrochloric  acid  to  convert  the  calcic  carbonate  into 
calcic  chloride  is  the  ordinary  mode  adopted  on  the 
Continent  in  the  beet-sugar  factories,  but  this  plan 
is  open  to  the  objection  that  a  certain  quantity  of 
calcic  phosphate  is  sTire  also  to  be  decomposed,  and 
that  the  framework  of  the  charcoal  will  conseijuently 
be  injm-ed.  To  obviate  this  to  some  extent  it  has 
been  proposed  to  exhaust  the  air  previous  to  tlie 
introduction  of  the  acid,  so  as  to  bring  the  latter 
instantaneously  in  contact  with  every  particle  of 
the  charcoal,  and  in  this  way  equalise  its  action. 
To  further  overcome  this  difficulty.  Beans  used 
ihry  hydrochloric  acid  gas,  which  is  said  to  have 
no  action  on  calcic  phosphate.  Stenhouse  and 
Duncan  proposed  to  use  dilute  nitric  acid  in  place 
of  hydrochloric  acid,  and  there  is  little  doubt  but 
that  it  possesses  advantages  over  the  latter.  Cook 
has  suggested  treating  the  charcoal  with  a  solu- 
tion of  ammonic  chloride,  and  then  re-burning  so 
as  to  produce  ammoniiun  carbonate  which  goes  off. 
and  calcic  carbonate,  which  is  afterwiirds  tlissolved 
out.  Cook  also  patented  the  use  of  phosphoric  acid 
to  decompose  the  calcic  carbonate.  Patrick,  Beans, 
and  others  have  proposed  to  dissolve  out  the  calcic^ 
carbonate  by  means  of  a  saturated  solution  of 
carbonic  acid.  In  English  refineries  the  calcic 
carbonate  in  all  cases,  so  far  as  we  can  ascertain, 
decreases  during  use,  and  this  appeai-s  to  be  due  to 
the  employment  of  cane  sugar,  which  is  generally 
slightly  acid.  It  has  been  proposed  to  reduce  the 
carbon  by  rc-lniniiug  the  chju'coal  after  it  has  been 
satiu'ated  with  a  solution  of  ammonic  nitrate,  but 
we  have  not  been  able  to  ascertain  if  this  has  been 
done  on  a  large  scale. 
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In  those  refineries  where  the  carbon  in  the  char  is 
kept  us  nearlj'  us  possible  ut  the  suiiie  percentage  it 
wus  when  new,  or  even  less  thun  this,  the  result  is 
obtiiiueJ  in  part  by  liberal  washing,  but  it  is  chiefly 
(hie  to  the  uceidentul  introiluctiou  of  air  into  the 
kilu  pipes.  This  is  evident,  we  think,  from  the  fact 
that  us  there  is  u  constant  production  of  carbon 
going  on  from  the  carbonisation  of  the  absorbed 
organic  iuipiu'itics  which  cannot  be  washed  out,  the 
total  ciu-bon  iniist,  of  necessity,  increase  in  the 
absence  of  atmospheric  oxidation.  The  destruction 
of  carbon  in  the  kilns  is  partly  that  of  bone  carbon 
iiud  pia-tly  that  of  sugar  carbon.  Of  the  two  evils 
we  think  that  the  loss  of  cai  bou  is  certainly  greater 
than  a  slight  gradual  increase  such  as  one  would 
natiu-ally  anticipate  if  the  washing  is  properly 
performed  and  the  kilns  ai-e  in  good  order.  Instead 
of  revivifying  by  carbonisation,  it  has  been  jiroposed 
(iind,  to  some  extent,  carried  into  efl'ect)  by  Eisfeld, 
and  also  by  PhUUps,  to  digest  the  charcoal  after  use 
in  a  solution  of  ammonia,  potash,  or  soda,  in  water  or 
alcohol,  the  ammonia  and  alcohol  being  recovered 
by  distillation.  In  this  way  the  colouring  matters 
aiid  a  large  portion  of  other  organic  and  mineral 
nuitters  taken  up  from  the  sugar  can  be  removed. 
This  process  has  been  worked  on  the  Continent,  but 
only  experimentally  in  this  country. 


^OTE  ON  CAMPHOKOCIENOL. 

BV  UIKOKOKUIto    VOSUIUA. 

In  answer  to  an  inquiry  as  to  whether  the  main 
constituent  of  camphor  oil,  which  yields  camphor 
and  water  when  heated  for  some  time  at  or  near 
200^  ('.,  may  not  be  a  peroxide,  and  give  hydrogen 
peroxide  wlieu  shaken  with  wuter,  I  wish  to  state  tliat 
campliorogenol  siiakeii  with  water  iloes  not  imi)art 
to  it  the  least  power  of  reacting  with  chromic  acid. 
Even  with  Schonbein's  iodide  test  for  hydrogen 
jjeroxide,  the  intlication  is  so  \ery  slight  as  to  be 
of  a  most  doubtful  character. 
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Meeting  Md  May  28th,  188B. 


3Ut.    1).    nOW.VUD    IN    THE   Cll.\llt. 


Ml!.  Lewis  T.  AVright's  paper  on  "The  present 
))Osition  and  prosi)ects  of  the  Coal  Gas  Industry  " 
will  be  published  dmiug  the  recess. 


Kemoval  or  Iitox. 

Magnets  have  been  used  to  remove  the  iron 
existing  in  the  metallic  state  or  as  magnetic  oxide, 
and  we  have  found  that  a  considerable  amount  can 
l)e  removed  in  this  way.  The  plan  of  souring  the 
charcoal,  as  it  is  genendly  called,  is  often  used  as  a 
means  of  improving  the  (piality  of  old  chai-coal. 
The  method  of  working  is  as  follows  :  A  cistern  of 
charcoal,  from  w  hich  the  sugiu-  is  nearly  removed  by 
washing,  is  allowed  to  stand  for  some  days  to 
ferment,  when  the  sugar  is  converted  into  acetic  and 
other  organic  acids,  which  act  upon  the  calcic 
carbonate  and  sulphide,  and,  to  some  extent,  dissolve 
the  iron  also.  The  resulting  soluble  lime  and  iron 
sidts  are  removed  by  washing,  and  the  charcoal, 
on  being  re-burned,  generally  shows  a  miU'ked 
improvement. 

In  revivifying  chai',  a  cmious  deposit  or  scale 
forms  inside  the  kiln  pipes  ;  this  consists  of  ferrous 
sidphidc.  The  sulphur'  possibly  is  derived  from  the 
sulphurous  acid  iu  the  flue  gases  which  finds  its  way 
tlirough  the  porous  red-hot  cast-iron,  and,  meeting 
with  reducing  gases  given  oil'  from  the  charcoal,  is 
reduced  to  sulphiu-,  which  combines  with  the  uou 
in  the  cool  interior  siuface  of  the  pipe,  or,  ;ts  it  has 
been  suggested,  it  may  be  formed  from  the  sulphiu- 
existing  as  calcium  sulphide  in  the  char. 

We  liave  to  acknowledge  the  kindness  of  Messi-s. 
.T.  T.  Huntimd  Son,  of  Stratford,  who  have  fui-nished 
us  with  the  samples  of  chiu-coal  exhibited,  and  also 
with  tliose  used  in  our  experiments.  We  also 
a<'knowledge  the  assistance  of  Messrs.  Manlove, 
Alliott,  Fryer,  and  Co.,  of  Nottingham,  and  Messrs. 
J.  Buchanan  and  Son.  of  Liverpool,  who  have 
supplied  the  diagrams  for  the  char  cisterns  and  kilns. 

In  conclusion,  we  are  aware  that,  owing  to  the 
shortness  of  the  time  ut  our  disposal  tliis  evening, 
and  from  other  causes,  we  have  not  done  justice  in 
the  way  we  should  have  wished  either  to  oiu-  subject, 
or  to  the  labours  of  Wallace,  Patterson,  Stammer, 
Scheibler,  and  other  investigators  in  this  still,  to  a 
great  extent,  unexplored  flcld  of  research. 
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Div.  Armstrong's  paper  on    "The   Synthesis  of  the 
Alkaloids,  ic."'  will  be  published  dmiug  the  recess. 
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K.  G.  Balliinl 
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H,  BruniHT. 
.1.  C.  Gaililili', 
I).  Herman. 


Cftairmaii  :  I'ruf.  J.  (.'uinpb)')!  Bruvvn. 

yicc-Chtiif.naii:  Dr.  F.  HurtiT. 

CoiHitiitUe : 
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K.  K.  Muspnitl. 
.las.  Simpson. 
A.  Nunnun  Tate. 
A.  Watt. 


]lv».  Lvftit  Str,  and  Treasurer : 
\V.  1'.  Thuuij)Suii,  II,  Lunl  Street,  LivcriMjoI. 


Nolite>i,f  I'ajie-s  and  (^uuimuiiieatioiis  for  the  Meetings  Iu  lie 
scut  to  tile  lyoeal  Seeretarv. 


Madiiiij  held  Jane  1888,  at  University  CoUeyi, 
Bruwidow  Street. 


I'Kor.  J.  CAMPHELL    BKOWX    IX    TIIK    tllAlU. 


A    DESCIUPTIOX    OF     THE    TINTOMETER, 
WITH  SOME  KEMARKS   ON   ITS  APl'LI- 

c.vnoN  TO  chemi(;al  analysis. 

BV    J.    W.     I.OVIBOXD. 

Is  n  paper  of  this  nature  it  would  be  out  of  place 
to  enter  further  into  general  laws  than  is  ueces'sary 
for  tlie  purpose  of  illustration.  I  have  therefore 
coutined  my  remarks,  as  far  as  l)ossilile,  to  a  descrip- 
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tion  of  the  coushiiction  and  tise  of  the  instrument, 
whic-h  oousists  of  ii  tube  divided  l)y  ;i  central  tajjer 
pai-titiou  15  termiuatiiif;  iu  ii  knife  edge  at  the  eye- 
piece C.  Tliis  knife  edge,  being  inside  the  range  of 
vision,  is  not  seen  when  the  instrument  is  in  use. 
At  the  other  end  of  the  instrument  are  two  apertures 
D  D,  of  eipial  value,  alterable  iu  size  and  shape  by 


means  of  diaphragms.  The  two  apertures  are  here 
divided  by  the  thick  end  of  the  central  partition  B, 
which,  together  with  the  sides,  is  recessed  by  grooveH 
iu  order  to  hide  the  edges  of  the  standard  glasses 
and  of  the  vessels  placed  in  the  tube  for  observation. 
The  top  is  provided  with  slots  iu  line  with  Ihe 
grooves,  to  admit   and  guide  the  staudard  glasses  ; 
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and  the  whole  is  tu'rauged  in  such  u  manner  that  the 
(inly  light  which  can  reach  the  e.ve  must  pass  in  equal 
i|Uiiutities  on  each  side  of  the  partition,  up  the  two 
tubes,  illuminating  the  object  under  examination  on 
one  side  and  the  measiuiug  glasses  on  the  other.  .\ 
reference  to  the  iliagrams  and  to  the  staudard  iustru- 
meut  and  glasses  on  the  tables  before  you  will  show 
tlie  lUTangemeut. 

Yur  measmdng  coloiu'  iu  opaipio  objects  the 
instrument  is  fitted  to  a  hinged  stand,  capable  of 
Ijeing  placed  at  such  an  angle  as  reflects  the  light 
from  the  wldtened  bottom  aud  sides  through  the 
tubes  to  the  eye,  so  that  on  looking  through  the  eye- 
piece two  white  e(iual  fields  of  view  are  seen.  The 
object  to  be  measured  is  placed  on  the  stage  iinder 
one  tube,  and  the  standard  glasses  worked  in  the 
other,  against  the  white  backgi-ouud. 

The  instrument  as  now  shown  is  the  sum-total  of 
attempts  to  overcome  difficulties  which  were  dis- 
covered aud  met  in  detail  whilst  carrying  on  colour 
investigations  of  a  commercial  character,  aud  until 
remedied  made  the  work  unreliable  and  misleading. 
The  causes  of  error  wei'e  traced  to  many  and  various 
sources:  to  the  intensity  of  light  from  opposite 
ilirections  morning  and  evening,  to  the  lights  aud 
shadows  cast  by  large  objects  both  outside  and 
inside  the  room,  to  the  window  or  apparatus  not 
lieiug  central,  to  the  bare  of  the  window,  and  even 
to  reflection  from  the  section  of  wall  outside  the 
window.  Also,  until  tubes  were  discarded  in  favoiu- 
of  piuallel-sided  vessels,  the  convexity  of  the 
tubes,  which  niagnitied  these  errora  as  by  a  lens, 
caused  disappointment,  after  apparently  obtaining  a 
perfect  balance  of  colour,  to  find  that  a  small  altera- 
tion of  position  entirely  upset  the  most  careful 
reading. 

TuE  SrA.snAUi)  (ti.as^ks 

Consist  of  coloured  slips  cut  to  a  size  fitting  the 
grooves  of  the  instnunent.  The  slips  are  aiTauged 
in  series,  all  the  slips  of  each  series  are  of  the  same 
coloiu",  varying  only  iu  depth  of  coloiu" ;  the  varia- 
tion is  in  regular  degrees,  each  degree  being  of  the 
same  tint-value  as  that  chosen  for  the  starting  point 
or  unit  of  the  series.  Thus  a  single  glass  of  10  degrees 
tint-value  has  the  same  value  as  10  glasses,  each  of 
oue  degree.  Every  slip  is  miu-ked  with  the  niunber 
of  degi-ees  or  the  tint-uumber  which  it  represents. 
and  also  with  a  denominational  or  cuhj:u--iiiiiiihi_-r 
showing  to  which  series  the  slip  belongs. 

The  tint  formed  b.v  the  superposition  of  sevend 
glasses  belonging  to  the  same  coloiu-  series  is  equal 
to  the  aggregate  of  tint-numbers  on  the  glasses  used, 
whilst  the  superposition  of  glasses  from  several  series 
gives  a  comi^ouud  colour  which  follows  the  laws 
applicable  to  the  mixture  of  pigments,  in  contra- 
distinction to  the  laws  belonging  to  the  mixture  of 
spectrum  c(dour8. 


The  Unit. 

I.N  tixiug  the  \alue  of  the  unit  the  fii'st  efl'oi-t  made 
was  to  find  a  basis  of  common  value  apphcable  to 
all  coloiu's,  but  the  unequal  absorption  of  light  by 
di  tie  rent  colours  proved  an  eflectiud  barrier,  some 
building  into  darkness  by  superjiosition  of  glasses 
at  a  much  quicker  rate  than  others,  thus,  with  a 
mei.hum  north  day  light  a  red  requires  77  of  its  own 
units,  a  blue  222,  and  a  yellow  239.  The  dill'erences 
are  still  greater  in  more  composite  colours. 

From  this  it  was  evident  that  each  coloiU'  having 
its  inilividual  rate  of  absoi-ption,  it  must  have  its 
imUvidmil  progi'e.ssive  unit,  which,  with  a  few  e.xcep- 
tious,  is  not  applicable  to  another  colour. 

Tliis  enforced  limitation  of  the  value  of  each  tiuit 
to  its  own  colour  is,  as  regards  a  common  basical 
unit,  restrictive,  but  beyond  that  point  very  expan- 
sive, permitting  the  unlimited  addition  of  new  colovirs 
for  standards  Avithout  in  any  way  altering  the  value 
of  those  already  in  use,  or  interfering  with  the  value 
of  registered  work  j)reviously  done.  It  was  ultimately 
decided  that  the  eye  being  the  sole  judge  of  diflerence, 
and  noting  that  the  powers  of  difl'erentiation  decreased 
as  the  tint  increased  in  depth,  the  tint  unit  shoidd  be 
as  hght  as  consistent  with  the  possibility  of  the 
addition  of  a  single  unit  being  distinguishable  in  the 
deeper  shades  ;  while  for  lighter  shades,  where  the 
perception  is  keener,  the  tint  imit  may  be  divided,  if 
necessary,  into  decimals  of  the  original  unit.  The 
range  of  coloiU"  which  can  thus  be  brought  to 
measiu-ement  is  very  w  ide,  ranging  from  most  of  the 
brilliant  aniline  coloiu-s  to  the  dingiest  cloth,  the 
only  apparent  limit  lies  in  the  variety  of  coloured 
glass  obtainable  for  standards. 


MtASLKtMEXT    OF   LuMINOtS   BoUIKS. 

Adopting  Professor  Chiu'ch's  detiuitiou  of  all 
visible  bodies  as  being  either  luminous  or  illumi- 
nated, I  propose  first  to  deal  with  luminous  bodies 
in  reference  to  their  measurement  for  intensity  and 
colour. 

Fur  Iiitfiislfj. 
To  measure  for  intensity,  having  closed  one  tube 
by  a  stop,  it  is  necessary  to  pass  the  rays  to  be 
measured  through  the  other  tube,  under  definite 
conditions  as  to  distance,  area,  screen,  or  other 
governing  influences,  then  intei-secting  these  rays 
with  graded  glasses  of  a  neutral  tint,  luitil  the  light 
is  eutirel.y  blotted  out,  when  the  number  of  degrees 
required  to  accomplish  this  can  be  read  otT  and  will 
be  an  index  of  intensity. 

,  Fur  Colour. 

I  Circumstances  have  prevented  much  attention  being 
i  as  yet  given  to  the  colour  of  illuminauts,  aud  I  can 
I  do  little  more  than  suggest  some   few  precautions 
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which  would  probably  occur  to  luiy  investigator. 
Rjiys  from  the  illiuiiiuHiit  should  be  ciiuplit  on  a 
Hereon  eoiunuuuleil  by  one  tube  under  know-n  con- 
ditions, lis  alreiidy  described  in  nieiisimug  for 
intensity,  wliilst  the  other  tulie  should  command 
11  standard  white  field  of  view  against  whicli  to  work 
tlic  measuring  glasses. 

One  of  the  iustniments  on  the  table  is  roughly 
arranged  to  show  the  spectrum  nature  of  the  coloiired 
light  from  red,  blue,  and  green  glass  reflected  from 
a  whitened  siu-face,  and  passed  up  one  of  the  tubes, 
tlu'  glasses  themselves  being  kept  out  of  sight,  as 
against  the  pigmentary  uatiu-e  of  colours  obtained 
when  similar  glasses  are  superimposed  in  the  other 
tul)e  ;  the  use  of  graded  glasses  gives  a  new  interest 
to  this  class  of  investigation. 

JIeasi'keme.m  or  Ii/LVmin.^ted  Bodies. 

Transparent. 

For  measuring  and  recording  tint  and  colour  in 
trausi)ia-cnt  liquids,  a  graduated  series  of  accurately 
gauged  vessels  with  parallel  eoloiu'less  glass  ends  are 
adapted  to  the  instrument.  These  range  in  thickness 
from  ,',,  of  an  inch  to  two  feet,  the  smaller  vessels 
being  suitable  for  the  darker  liquids,  whilst  the  blue 
colovir  in  ilistiOed  water  can  be  easily  measured  in 
two  feet.  Care  must,  however,  be  given  both  in  the 
distillation  and  to  the  pure  whiteness  of  tlie  back- 
ground. 

When  the  coloiu-  of  a  liqTiid  represents  a  property 
or  substance  the  graded  glasses  of  ilifferent  lengths 
and  the  coloiu'-scale  aftbrd  a  ready  means  of  quanti- 
tative estimation  of  extreme  nicety  and  ease  of 
management,  can-ying  the  accuracy  of  the  balance 
beyond  weighable  (luantities  down  to  the  smallest 
coiom-  trace,  as  well  as  being  available  for  larger 
jjercentages.  The  method  has  been  applied  to  the 
estimation  of  colour  in  dyes,  Xessler's  ammonia 
t«st,  cai-bon  in  steel,  copper  both  as  nitrate  and 
ferrocyanide.  It  is  also  under  examination  for  lead 
118  sulphide ;  here  the  presence  of  iron  would  be  a 
disturbing  element.  There  must  be  many  such 
possible  applications,  which  would  often  efiect  a 
saving  of  time  and  labour  by  avoiding  the  necessity 
of  evaporation,  drying,  and  weighing,  as  well  as 
estimating  percentages  too  small  for  the  balance. 

The  conditions  to  be  complied  with,  are,  fii-st  the 
colour  must  bear  a  definite  relation  to  the  substance 
producing  it,  and  must  be  in  most  cases  matchable 
by  the  glasses  of  a  single  coloiu-  series.  Then  by 
means  of  a  solution  of  known  strength  in  one  of  the 
gatiged  glasses,  the  percentage  of  substance  repre- 
sented by  the  tint  of  a  single  unit  must  he  found  by 
ilirect  experiment.  In  estimating  an  luiknown  sample 
of  u  similar  substance,  it  would  therefore  be  theo- 
retically only  necessary  to  use  the  same  gauged  glass, 
and  miiltiply  the  units  reqiiired  to  matcii  it  by  the 
percentage  value  of  a  single  unit ;  but  this  cannot 
always  be  done,  as  the  progressive  vimatious  in  the 
colour  properties  of  different  substances  require 
groat  ciu-e  before  finally  decitling  on  the  percentage 
value  of  a  single  tint-unit,  for  the  law  of  regular 
l)rogres8ion  does  not  always  hold,  and  percentage 
estimations  liy  means  of  colour  can  only  be  made 
within  tliis  law.  The  great  majority  of  coloured 
solutions  will,  liowever,  at  some  point  of  dilution, 
give  the  ne<'essarj-  conditions  for  a  quantitative 
estimation. 

In  making  preparations  for  coloiu-  testing  by 
methods  now  in  use,  such  as  Eggertz'  ciu'bon  test, 
and  Nessler's  ammonia  test,  the  apparatus  should  be 
specially  useful  as  a  check  upon  all  possible  errors 


which  may  arise  in  preparation,  and  by  bringing  the 
practice  of  all  laboratories  to  a  common  standard  of 
reference.  It  is  also  found  useful  in  noting  and 
recording  changes  of  colour  and  tint  caused  by 
chemical  action,  time,  or  other  cjiuse. 

Opaque  Objects. 

In  measuring  colour  in  opaque  objects  the  instru- 
ment is  fitted  to  hinged  stand  capable  of  being 
placed  at  such  an  angle  as  reflects  the  hght  through 
the  tubes  from  a  stage  on  whicli  is  placed  the  object 
under  examination,  and  a  pressed  plaster  of  Paris 
reflector  as  a  standard  white  to  measiure  from,  or  the 
substance  to  be  compiu-ed  or  matched. 

The  calls  upon  my  time  in  working  out  the  details 
of  construction,  oV>taining,  and  gnuUng  the  coloured 
glasses,  have  been  such  that  I  must  ask  your  in- 
dulgence for  any  faults  of  style,  lucidity,  and  expan- 
siveness  in  this  paper,  and  I  am  also  painfully 
conscious  of  having  only  touched  the  fringe  of  this 
comparatively  new  subject. 

DISCUSSION. 

The  CuAiKM.vx  said  that  his  attention  had  been 
attracted  to  Mr.  Loviliond's  tintometer  when  en- 
deavouring to  find  a  reliable  means  of  measuring  and 
recording  the  colour  of  potable  watei-s,  especially  those 
of  the  peaty  class,  the  pfreat  difficidty  being  to  find 
a  series  of  standard  colours  for  comparison  which 
could  be  at  once  pei-miuient  and  easily  multiplied. 
He  had  found  the  tintometer  imswered  every  ptir- 
pose  admirably,  and  considered  it  more  acciu-ate,  more 
easily  used,  more  permanent  and  uniform,  and  appli- 
cable to  a  greater  variety  of  purposes  than  any  other 
colour  meter  wliicli  had  been  introduced  into  the 
laboratory.  The  instrument  must  not  be  blamed  if 
it  did  not  accomplish  impossibilities  ;  for  instance, 
there  were  mixtures  of  coloured  substances  whose 
resultant  colours  did  not  express  the  ratio  of  their 
constituents.  Tlie  tintometer  could  not  give  a  correct 
estimation  of  such  substances  as  these  ;  but  it  would 
con-ectly  record  the  resultant  colour. 


journal  anti  ^atrnt*  aitnatmr. 


I.-GENEKAL  PLANT,  APPARATUS.  AND 
'     MACHINERY. 

PATENTS. 

Imprnvcmtiils   iii    llif    EfUporaling   of  Lii/iiors  cimliiiiiiini 

Salts   and  in   the   Separation   of  those   Saltx.     G.  1.  .1. 

Wi'U.-i,    I.diiilon.      i'roni    S.   Pick,   Szfzakowii,    Galii'iii. 

Kng.  Pat.  .'il-JI,  April  6,  18S7.     8</. 

I   TiiK  new  ivapiinitiiig  ajiparatus   is  Iiascil  upon  tlic  ^anR■ 

jaiiK'iple  as   the  E»-aillfd  Killioux   apparatus  used  in  licut 

sugar  works,  though  only  for  evaporating  clear  liquors  up 


•  Any  of  these  spwiflcations  may  be  olitniiicd  by  ]K)St.  by 
reiilittin(<  Ibe  cost  prii-o.  ;>/k^  ]tostflgo.  lo  ^Ir.  H.  Reader  I.aek, 
Comptroller  of  tbe  Patent  <  Utice,  Southampton  liuildin;;s,  Chancery 
Lane,  London,  W.O.  The  amount  of  postAgo  may  be  calculated  as 
follows  :— 

1  f  the  price  docs  not  exceed  M \tl. 

Aliovc  Sd.,  and  not  excee4liiiK  lit.tid Id. 

„     U.ed..     „  „         -ia.M Urf. 

„     it.M .^^.  4rf M. 


.i»n.»i,  iKss.]       THl';   .lOUKNAIi   OF  THE  SOCIETY   OF  OIIE^NIICAL  INDUSTRY. 


127 


to  a  c'l'ituiii  sticiigtli.  Ill  llie  iminovcd  iiupanitii'<  liijuors 
iimv  be  evajn>ralt'd,  from  which  sails  are  cuiitintially 
pi'i'cipitatinp.  There  is  ciinsideiiible  resembhmee  in  <lesif;ii 
and  otfeet  In  the  "  tiiple-elVeet  "  vaeiiiini  cvapiiiator.  At 
the  botliini  of  each  of  the  three  evaporators  is  a  sluice- 
valvi;  permittin;;  the  sall>  which  fall  to  deposit  ou  a  vaeuiini 
filter  in  whieh  tlm  liquor  is  Mithdrawii  from  theni  and 
retunu'd  to  the  evaporator. — W.Sj. 


Itiiproremt'ti/s  in    licducinij  of   Gritulinii  Ihird   Stthstiiurcs 
and    ill     Minhiiirry    nr     Appuratu.s    i-iitpldi/cd    Ihrrriii 
.1.    F.    Rrinjis,     London.       Kn^'.     I'at.     (iy.il,    Ma 
1SK7.     »d. 


Thk  apparatus  herein  deserihed  aims  at    the  \\ 
substances   bv   the   ccnnbined  and   sininltaneons 


ilnetion 
action 


of 
of 


impact  and  abrasion.  The  drawiufj  annexed  shows  one 
of  the  forms  of  apjiaralns  by  nhi(  h  this  is  effected.  A  is 
the  framework  of  the  niaehine  earrjing  an  eeeen'.rie  shaft 
G  in  bearings  driven  by  a  pulley.  K  is  a  rcciprocatinR 
h'\er,  ])ivoted  at  V,  and  carrying  curved  ja'vs  I),  which 
approach  and  oscillate  in  front  of  the  fixe(l  jaws  ('.  The 
material  under  operation  is  fed  in  from  the  hopper  B, 
and,  as  will  readily  be  seen,  is  subjected  not  only  to 
im]iact  but  to  a  rulibing  action  by  the  motion  of  the 
recipi-oeating  lurved  jaws.  O  is  a  spring  controilijig  the 
jaw  ( ',  enalding  it  to  pive  way  if  any  snbstain'c  of  undue 
hardness  is  introduced.  The  jaws  C  in  some  eases  have 
a  reciprocatinfi  motion  similar  to  that  of  D  imparted  to 
them.— C.  C.  ». 


linprovfmt'Hta  in  FitLers.     T.  Nelson,  Hasliugden.     Knp. 
I'al.  Tier.,  May  23,  1887.     8(/. 

The  patentee  purpt)ses  to  replace  the  sponge  commonly 
used  in  the  ordinary  form  of  domestic  water  filter  bj-  an 
inverted  conical -shajied  vessel,  provided  with  a  central 
syphou  jiipc ;  the  interior  of  such  vessel  is  packed  with 
filtering  material  held  between  perforated  jilates.  A  .similar 
vessel  is  also  employed  in  the  centre  of  the  filter  above 
the  outlet.  Water  introduced  into  the  filter  rises  and 
syphons  through  the  inverted  conical  vessel,  and  passes  by 
the  central  pipe  into  the  body  of  the  filter;  hence,  any 
soli<l  matter  suspended  in  the  water  is  not  carried  into  the 
interior  of  the  filter.— C.  C.  H. 


Impruvemi'tits  in  tlir  Constrnrtioit  nj'  /•'i/hr  Pntsses. 
S.  H.  .Johnson  and  C.  C.  Ilntehinson,  London.  Kng. 
I'at.  y.521,  July  'i,  1887.     »d. 

TuK  improvements  herein  described  eon.sist  in  tVu'iuing  tlu' 
loose  head  or  follower  of  a  filter  press  with  a  hollow  boss 
and  a  loose  or  sliding  block,  against  which  the  end  of  the 
closing  screw  bears.  The  follower  is  also  mounted  on 
wheels,  so  that  when  it  is  desired  to  open  the  ma(diine  this 
may  he  accomplished  quickly  by  dropping  the  block, 
without  running  back  the  screw  as  heretofore,  and  the 
follower  can  be  then  run  back,  telescopijig  over  the  screw. 
This  is  of  special  utility  when  the  thread  of  the  centre 
screw  is  of  fine  pitch.  The  screw  is  also  tightened  up  by 
gear  wheels  and  its   thread  is  formed   of  a  buttress  secticui. 


.so  that  even  at  high  )iiessurcs  the  force  requisite  to  cIo.se 
the  press  can  be  obtained  by  one  man,  and  the  lime  of 
opening  or  closing  the  machini'  rciluced  to  a  minimum. 
The  patentees  claim  the  several  combinations  of  the  parts 
required  to  carry  the  various  arrangements  into  operation. 

— U.  C.  11. 


II.-FUEL,  GAS,  AND  LiaHT. 

On  the  Purijicativii  if  (\,ul-Ga.i  hi/  Iron  Ouidi-  and  Lime. 

G.  Frere.  .).  des  nsines  a  gaz,  12  8. 
M.VNv  gasworks  in  England  remove  carbonic  acid  from 
illnminatinggas  by  absorption  with  lin.c,  whereas  this  method 
of  purification  has  been  nearly  abandoned  in  Germany.  The 
author  tested  the  illuminating  jiower  of  coal-gas,'  half  of 
which  passed  through  an  iron  oxide  purifier,  whereas  the 
other  half  passed  through  a  lime  purifier.  In  both  cases 
the  luminosity,  tested  by  the  jet-)diotonu-ter,  was  nearly  the 
same,  although  the  gas  contained  before  the  purifieiition 
1  per  cent,  of  carbonic  acid.  It  therefore  appears  that 
lime  not  only  absorbs  the  carbonic  acid  but  also  a  portion 
of  the  light-giving  heavy  hydrocarbons,  whereby  the 
increased  luminosity  caused  by  the  absorption  of  carbonic 
acid  is  again  diminished. — S.  H. 
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PATKNTS. 

I'loJuciiui    fitliiisf    \yiii(e    Liyhl.       J.     Iiiiniv.     London. 

Fnmi    C.    Claiuun.l.    Talis.       ling.    I'at.    •JllO,  May  24, 

ISSO.  ^(/.  Aiucmkil  S|)(;cilicatiun. 
Thk  rcfcroulu  here  is  to  (lie  production  of  intense  light  by 
igniting;  refnutory  material  such  as  lime  with  a  pas  jet,  the 
e'oinliiistion  of  whieh  is  siipporteil  hy  air  previously  lieateil. 
Alternalixelv  the  flame  laay  be  produced  by  ihe  combustion 
of  sohd  cariK>n«ceons  material  in  heated  air.  ( higinally, 
alonir  with  the  eoustruetiou  of  specitic  apparatus,  the 
patentee  ehiiiueil  the  above-mentioned  method  of  producinf; 
intense  light  and  also  the  use  of  a  sub-dividuil  refractory 
IhxIv  for  purposes  of  ignition.  The  amendment  consists  in 
the  abandonment  of  these  Iw,)  last  claims. — A.  15.  I). 


,l«  Improvrd  I'rocess  of  Treatin:;  Tiir  fur   the  Viirpuse  of 

I'nitluciiiii   Jllumiiiuthig   and  lleiitimj    Giis    iiiiil    Cuke. 

W".  Backer,  Uiidweis,  (iermany.     I'.ug  Pat.  7S 1 1 ,  May  28, 

1887.     6d. 

T.vie   is   intimately   niixeil    with    finely-divided    coke,    coal, 

soot,  cement,  or  wood  shavings,  anil  subjected  to  a  process 

of    distillation    similar    to    that    iu  vogue  in  oil-gas  works. 

t'arennistbe  taken   to  introduce  the  mixture  directly  into 

the  hottest  part  of  the  retort.— A.  1{.  1). 


identical  with  paraffin  from  other  sources.  The  author 
was  led  to  undertake  this  research  by  an  observation  luadc 
by  Kngler  and  himself  independently,  namely,  that  on 
subjecting  ])etr(deuni  residues  to  distillation,  a  crystulliue 
paraffin  isolitained,  whilst  the  solid  iiroducts  prepared  direct 
from  petroleum  arc  invariably  amorphous  in  character,  and 
rcsendile  ozokerite  in  ,i|])carancc.  lie  has  successfully 
prepared  pafaffin  from  ozokerite  in  the  following  manner:- 
Ceresine  (bleached  ozokerite)  nielting  at  6j^  was  dis.solveil 
iu  an  excess  of  warm  amyl  alcohol.  The  mass  whicli 
separated  on  cooling  was  fouud  to  be  <Ustiuctly  cry.stallinc, 
being  composed  of  minute  nacreous  plates.  It  wa.s  thrown 
on  a  filter,  pressed  and  recrystallised  repeatedly  front  amyl 
alcohol.  The  final  product  formed  after  fusion  and 
solidification  a  translucent  distinctly  crystalline  substance 
resembling  paraffin  in  ]uiipertic«  Tim  ingredients  in 
solution  m  the  diUerem  alcoholic  fractions  were  pasty  and 
soft,  that  from  the  original  solution  having  a  melting  point 
of  .'i2-— 33'. 

This  result  appears  to  show  that  iu  addition  to  the  triu'. 
crystalline  paratlin  ozokerite  contains  other  colloithil  con- 
stituents (amorphous  paraffin),  which  himler  the  crystallisa- 
tion of  the  paniffiu,  but  are  miue  or  leas  eouipletely  removed 
by  amyl  alcohol,  owing  to  their  greater  solubility.  The 
author  expri'sscs  the  opinion  lliat  the  change  in  crystallin': 
structure  exhibited  by  the  different  fractions  from  the 
distillation  of  ozokerite  is  due  to  a  similar  cause  ;  in  this 
case  the  retarding  ingredients  are  either  couvcrteil  or 
decompo^ed. —  I).  IS. 


ImpruvemeiUs  in  Incandescence  Gas  Burners.  .1.  lnna\ , 
London.  From  C.  Clamond,  Paris.  Eng.  Pat.  7990, 
June  2,  1887.  8</. 
Tufsk  improvements  relate  to  that  class  of  burners  wherein 
a  gas  flame  supplied  with  heated  air  is  employed  to  heat  to 
incamlescence  a  nuiguesia  hood.  For  magnesia  alone  it  is 
now  proposed  to  substitute  a  mixture  of  magnesia  with 
frinn  l.j  to  20  i)er  cent,  of  its  vidume  </f  zirconia,  which 
gives  a  more  durable  hood  aiul  a  more  agreeable  light. 
The  ga.s  issues  from  a  ring  of  small  holes  ou  the  iuside  of 
an  annidar  burner,  and  above  the  flame  thus  produced  the 
hood  is  suspeniied  from  a  wire  suitably  bent.  The  burner 
is  enclosed  with  a  ehiuniey.  and  outside  <d'  this  a  glass 
1k)w1  is  so  i)laceil  that  tl.e  air  leipiired  for  coinbustiim  has 
to  pass  ihiwiiwards  between  the  ehiuiney  and  the  bowl,  and 
is  thus  heated  betbre  reaching  the  buruer.  In  the  case  of 
an  inverted  light  the  hood  is  snspeiuied  in  a  net  of  fine 
platinum  ivire.— -V.  It.  D. 


A  iwcel  Manufacture  of  Coke  in  Plain  or  /ilov/i  t'vrm  fur 

Mctalturc/ical    and    other     Pur/wses.        A.     Tack     and 

F.Uirard,  Rrussels,  Belgium.     Eng.  Pat.  3802,  March  12, 

1888.     4d. 

This  "  iuvcution  consists  iu  manulacturiug  good  coke  by 

u-iiig  semi-fat  coals  exclusively,  in-  lean   coals   mixed   witli 

about  one-thinl  of  fat  coals,  making  use  in  b()th  cases  of  the 

common  coke  ovens."     Blocks   or   briquettes   uvv  moulded 

from  the  coal  iu  the  onlinary  way  w  ith  the  aid  of  pitch   or 

other  agglutinating  matter,  and  pileil  upon  a  metal  plate  in 

the  retort.— A.  U.  D. 


III.-DESTRUCTIVE  DISTILLATION, 
PRODUCTS.  Etc. 


TAR 


Paraffin  in  Prirolcuni.     1{.  Ziiloziecki.     Zeits.  f.  ang,  Chem. 
1K88,  2G1— 263. 

Tin;  object  of  the  i>re8eiit  investigation  is  to  ascertain 
whether  parathn  is  present  as  such  in  pi'troleum,  or  is 
foimed  by  the  subsequent  treatment  to  which  the  oils  are 
subjectcil,   also    whether    the    proJnct    thus    obtaiiitd    is 


(jennan  Pelroteum.     C.  Englcr.     Dingl.  polyt.  .1.  267, 
J55-570,  392  —  597,  and  268,  76—9(1. 

AnEit  giving  a  complete  resume  of  the  investigations 
concerning  the  constitution  of  German  petroleum,  with 
numerous  relereiices  to  investigations  previously  published, 
the  author  describes  in  detail  the  petroleum  oils  found  in 
different  parts  of  (jtruiany. 

The  oil  from  the  I'echelbronu  wells  has  a  specific  gravity 
ofO'878 — OH!*."),  and  consists  essentially  of  a  mixture  id' 
satiir.ited  hydrocarbons.  From  the  fraction  distilling  below 
150",  pentane,  hexane,  and  nonanc  (indirectly  from  nony- 
lenc)  were  isolated.  The  fractions  boiling  bctHi'en  160' 
and  182°  conlain  aromatic  hydrocarbons,  mandy  pseudo- 
cumeiie  and  mesitUeiie,  whilst  the  higher  boiling  distillates 
yield  paraffin.  In  the  %iciiiity  of  these  wells  natural  ga> 
issues  from  the  soil,  acciunpanied  by  flows  of  salt  water. 
This  gas  contains  marsh  ga.,  oleflnes,  carbonic  oxide, 
carbonic  anhydride,  anil  niti"ogen. 

The  Oelheinier  ami  Wietzer  petroleum  oils  have  a  specific 
gravity  of  0905— 0-910  ;  they  yield  nothing  below  150, 
and  only  a  small  percentage  of  distillate  below  200'.  They 
are  consequently  of  very  little  value  for  illuminating 
purposes,  hut  arc  of  great  utility  as  lubricants.  They 
contain  saturated  bydrocarbous  and  the  hydrides  of 
aromatic  hydrocarbons,  but  are  almost  free  from  ]iuraffin. 

The  Tegcrnsee  oil  has  a  specific  gravity  of  0" 812,  and 
resembles  the  Pechelbronn  oil  in  properties.  It  is  especially 
rich  in  aromatic  hydrocarbons,  50  grins,  of  the  i'ractioii 
boiling  between  IGo'  and  18.i°  yielding  0"36  grni.  of  the 
double  triiiitro  compound  of  mesitylene  and  pseuilocumene. 
The  author  infers  from  these  results  that  all  German 
petroleum  oils  contain  aromatic  hydrocarbons. 

In  conclusion,  the  manufacture  of  lubricating  oils  from 
the  Oelheinier  ]>etroleum  residues  is  discussed  in  , detail. 
As  these  oils  are  almost  free  from  paraffiu,  it  is  possible  to 
prepare  a  number  of  valuable  lubricants  therefrom.  This 
may  be  done  even  without  subjecting  the  residues  to 
distillation.  The  Pechelbronn  residues,  alter  being  freed 
from  paraffin,  are  also  well  adapted  for  lubricating  purjioses. 
The  author  is  of  opinion  that  Kiey's  melhod  of  distillatinu 
under  diuiinislnMl  pressuri-  might  be  applied  with  great 
advantage  to  the  treatment  td'  these  residues,  the  object 
being  to  obtain  lighter  oils  which  might  be  used  for 
illuminating  purposes. — 1).  H. 
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PATENTS. 

/mprovemenla  in  the  Manufacture  of  Carbolic  Acid  and 
oilier  Tar  Acids.  J.  \V.  Knight,  Cainbrid(je,  and  W. 
I),  (iall,  Little  Sh.-lf.mi.  Ku-;.  Tut.  r>S-24.  April  -.'l, 
1S87,     «./. 

TiiK  carbolic  oil  is  treated  with  lime  and  agitated  with  a 
hot  solution  of  sodium  sulphate,  the  carbolate  of  lime  tirst 
produceil  bein;;  eonverli-d  inin  carbi>liite  of  soda  with 
simultaneous  foriiialion  of  calcium  sulphate.  The  waterv 
liipiid  containing  carbidate  <if  soda  is  drawn  off'  anil 
decomposed  with  sulphuric  acid.  The  carbolic  acid  rising 
to  the  top  is  then  si-parated  from  the  lower  liquid,  which 
eimsists  of  a  solution  of  sodium  sulphate  readv  to  use  for 
anothiT  treatment  with  a  fresh  ipiantity  of  oil.  The 
exhausted  oil  may  be  passed  tbronf-h  filters  in  order  to 
remove  the  calcinin  sulj>hate. — I).  15. 


Improvements  in  Primari/  Distilling  Apparatus  for  Shale 
iir  other  Oil-i/ieldini/  Mineral.  \V .  M.  Fraser  and  J.  Snod- 
grass,  Pnmphcrston  Uil  Works.  Midlothian.  Kng-  Pat. 
78C7,  Maj  ai,  ISS7.     Si/. 

Till.'!  invention  is  applicable  to  existing  retorts  as  well  as 
to  the  construction  of  new  retorts.  Such  retorts  are 
vertical,  the  upper  parts  are  of  cast-iron  or  fire-brick, 
whilst  the  lower  parts  are  bnilt  of  fire-brick.  Each  retort 
on  one  side  of  a  series  is  dealt  with  as  a  pair  with  the 
retort  adjacent  to  it  on  the  op])osite  side,  and  the  lower 
parts  of  each  pair  of  retorts  are  built  of  a  form  of  brick- 
work, which  is  rectangular  in  horizontal  section,  the  com- 
partments for  the  two  retorts  being  divided  by  a  brickwork 
partition  having  no  flues.  Flues  are  formed  round  the 
pair  of  lower  parts  for  the  passage  of  ignited  gas  to  heat 
them,  the  gas  finding  its  way  into  the  oven  space  in  which 
the  upper  parts  of  the  retorts  are  placed,  and  from  thence 
into  a  chimney.  Thus  overheating  of  the  middle  adjacent 
parts  of  the  two  lower  retort  spaces  of  a  pair  is  avoided, 
and  the  formation  of  clinker  at  those  parts  prevented. 

~n.  B. 


Improved  Process  of  Distilling  Petnilenm.  W.  II.  I'itt  and 
(i.  H.  Van  Vleck,  Buffalo,  U.S.A.  Eng.  Pat.  3830, 
March  13,  1888.  8(/. 
In  refining  petroleum  oils  possessing  a  strong  odour  of 
garlic  by  the  usual  methods,  it  is  not  only  difficult  to  remove 
the  offensive  sinell,  but  the  operation  is  greatly  retarded  or 
almost  abandoned  on  this  account.  The  object  of  this 
invention  is  to  overcome  this  difficulty.  The  process 
consists  in  pa.ssing  the  hot  vapours  arising  from  the  dis- 
tillation of  such  petroleum  oils  over  a  heated  metallic 
compound,  applied  in  a  fine  state  of  division,  which 
effectually  deodorises  the  vapours.  The  material  employed 
as  deodoriser  must  have  a  strong  affinity  for  the  sulphurous 
vapours,  iron  being  most  suitable  owing  to  its  cheapness 
and  durability. — D.  B. 


IV.-COLOURING  MATTERS  AND  DYES. 

Note  on  Some  .Samples  of  West  Afineun  Indigo.  C.  Rawson 
and  E.  Knccbt.  Jour.  Soc.  Dyers  and  Colourists, 
1888.  66. 

The  samples  examined  were  sent  to  the  Bradford  Technical 
College  by  Sir  George  T.  Goldie,  Deputy  Governor  of  the 
Royal  Niger  Company,  in  order  that  he  might  glean 
information  as  to  their  commercial  value. 

The  first  specimen  consistedsimply  oftheleavesof  the  plant 
made  up  into  halls  varying  in  size  from  2  to  4  ins.  in  diameter. 
In  colour  they  varied  from  a  dark  brown  to  a  dark  dirty 
blue,  and  possessed,  especially  when  boiled  with  water,  a 
strong  odonr  resembling  that  of  cow's  dung. 


The  substance  was  found  to  contain  a  large  amount  of  a 
brown  colouring  matter  soluble  in  water,  and  which  it  was 
neces-ary  to  remove  as  completely  as  possible  before  the 
indigotine  could  be  estimated. 

'I'he  determination  was  made  as  follows  : — About  30grms. 
of  the  dried  and  ground  sample  were  first  treated  with 
boiling  water  for  the  purpose  above-mentioned,  ami  then 
reduced  in  a  large  closed  flask  with  an  alkaline  polution  of 
sndiiiin  thiosulphale.  The  reduction  completed  and  the 
lii|iiid  settleil,  a  known  volume  of  the  clear  portion  was  then 
drawn  off',  the  residual  liiiiiid  being  subseipieiitly  measured. 
The  solution  was  then  oxidised  by  aspirating  a  current  of 
air  tlirongh  it,  and  after  acidulating  with  hydrochloric  acid 
the  preci|iitate  was  collected  on  a  weighi^  filter,  washed 
with  hot  water,  dried  at  110  ,  and  weighed.  A  weighed 
quantity  of  the  precipitate  was  then  dissolved  in  concen- 
trated sulphuric  acid,  diluted  with  water  to  a  known  voluiui' 
and  an  alii|iiot  jiart  titrated  with  a  standard  solution  of 
potassium  permanganate.  The  composition  of  the  pradiict 
was  found  to  be: — Indigotine  =  0'.")1,  moisture  =  1('7.'), 
organic  matter  sol.  in  water  =  aS- SO,  mineral  and  other 
matter  =  10-11,  organic  matter  insol.  in  water  =  .'i  1  ■  1 3 
per  cent.  Besides  the  substances  named  the  new  product 
contained  a  considerable  ipiantity  of  a  green  colouring 
matter  insoluble  in  water,  but  easily  soluble  in  strong 
sulphuric  acid  wiih  an  olive-brown  colour.  It  is  easily 
soluble  in  caustic  soda  with  a  dark  green  colour,  from 
which  solution  it  is  completely  precipitated  by  dilute  sul- 
phuric acid.  Thus  separated  from  the  indigotine  it  was 
obtained  as  a  dark  green  powder,  on  heating  decomposing 
without  sublimation  and  evolving  the  vapours  of  an  oily 
substance.  Aniline  oil  dis.solves  it  with  a  tine  green  colour, 
and  it  is  reduced  by  an  alkaline  solution  of  sodium 
thiosulphate. 

The  authors  suspect  that  in  an  early  stage  of  the  manu- 
facture a  secondary  fermentation  has  ensued,  by  which 
probably  part  of  the  indigotine  has  been  converted  into  the 
brown  and  green  substances  already  described. 

It  is  well  known  in  India  and  elsewhere,  unless  the  greatest 
care  is  taken  in  the  fermentation  process,  much  of  the  indigo 
is  lost  by  this  secondary  reaction,  the  ultimate  product 
containing  a  large  quantity  of  similar  brown  and  green 
by-products.  From  such  considerations  the  opinion  is 
expressed  that  by  careful  treatment  the  African-grown 
indigo-plant  ought  to  yield  a  much  larger  quantity  of 
indigotine. 

Three  other  samples  obtained  from  Lagos  were  also 
examined,  and  in  none  of  these  was  there  anj-  appreciable 
quantity  of  indigo  present.  The  first  of  three  further 
specimens,  very  different  from  the  last,  furnished  a  pro- 
duct of  a  much  redder  cast  than  ordinary  indigo.  It 
contained  an  exceptionally  large  proportion  of  indirubine 
and  a  quantitative  analysis  gave  the  following  results  :  — 
Water  =  7'50,  indigotine  =  39"I2,  indirubine  =  4-7.'i, 
foreinn  organic  matter  =  29- 17,  ash  =  19-46  per  cent. 
The  other  two  specimens  were  very  similar. — W.  S. 


Latcs  governing  the  Substitution  of  the  Aromatic  Amines. 
L.  Limpach.  Ber.  21,  G40— 642. 
The  substitution  of  methvl  for  hydrogen  in  the  benzene 
ring  in  aromatic  amines  was  examined  by  the  author 
in  the  following  manner: — The  substitution  was  eflfected 
by  heating  one  mol.  of  the  hydrochloride  of  the  base  with 
one  mol.  of  methyl  alcohol  at  i.'iO" — 300'  under  pressure. 

Aniline  hydrochloride  treated  in  this  manner  yields 
paratolnidine  with  small  quantities  of  a  mixture  of  1:3:4 
metaxylidine  and  mesidine.  Ortho-  or  meta-toluidine 
are  not,  however,  produced.  Hence  the  methyl  group 
first  occupies  the  para  position  with  formation  of  para- 
tolnidine, it  then  enters  one  of  the  ortho  positions  forming 
1 :3:4  metaxylidine,  and  finally  takes  up  the  .second  para 
position  yielding  mesidine.  Ortho- and  para-tohiidine  gi\t 
similar  results,  both  forming  1:3:4  metaxylidine  and 
mesidine. 

1:3:4  metaxylidine  hydrochloride  gives  only  mesidine, 
a  result  which  confiims  the  researches  made  by  Hofinann. 
In    this    case    the    attempts    made    to    further    methylate 
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llie  bvuzcue  ring  were  iiiisiu'ccssfiil,  fruiu  wliicli  it  would 
appear  thiit  the  liydrogeii  atoms  oooupying  the  iiieta  position 
ri'lalivelv  to  the  aiiiido  jrrotip  cannot  be  "ubstituteil  hy 
alkyl  griuip^.-D.  1!. 


Methi/lalion  in  the  lieiizcuc  liimj  of  Si/mmetritiil  MctuxijU- 

dine.  L.  Linipaeh.  l^er.  21,  •>-!•'' — G-**"'- 
TllK  symmetrical  meluxy  lidlne  (irepareil  aocordinf;  to  Wro- 
Mewsky's  method  was  purilieil  by  eonversiou  into  the 
I'ormyl  eomponnd  anl  by  isohition  of  thi'  base  by  saponi- 
fication. The  hyilroehluride  was  then  methylated  as 
described  ia  the  i)reiedinj;  abstract,  isocumidiue  being 
obt.iined.  This  on  further  mcthylation  gave  a  new 
l.-tramelhylaniidobenzene  and  llofmann's  pentamethylamido- 
benzene  Ohis  Journal  188j,  ()72). 

Tftrumethjlamidobenzene,  C^\l(CW-i')i'S\U,  crystallises  in 
fine  nacreous  plates,  melts  at  06'',  and  is  separated  from 
llofmann's  compound  by  solution  in  water,  in  which  the 
latter  does  not  dissolve.  It  sublimes  readily,  boils  at 
•J.VJ" — 260"  (uiicorr.)  and  then  solidities  in  large  prisms. 
The  sublimed  iiroduct  melts  at  64'.  The  formyl  and  acetyl 
com|>ounds  crystallise  in  silky  needles  melting  at  14.'!° — 144' 
and  169-.V'  respectively. 

Telraiiuthyljilieiwl,  CjIIcCHjl^OH,  is  obtained  by  dis- 
solving the  sulphate  of  tht^  base  in  water  and  heating  the 
solution  with  the  requisite  amount  of  a  nitrite.  It  crystallises 
from  dilute  alcohol  in  long  white  needles,  melts  at  80^ — 81° 
and  boils  at  248' — 250°  (uncorr.).  Metatoluidine  hydro- 
chloride on  mcthylation  yields  1:2:4  orthoxylidine,  boiling  at 
222  .  The  formyl  compound  melts  at  .52°,  and  the  pure  base 
obtained  therefrom  melts  at  47' — 48'  and  boils  at  223'. 
The  acetyl  compound  melts  at  96 — 98'.  I'araxylidine  yields 
crystalline  pseudocumidine,  which  on  further  mcthylation 
forms  the  tetramclhylamidobenzene  described  in  previous 
cimininuications  by  Hofinann,  Xoelting,  and  IJaumann. 

— D.  B. 


Ketouaphthol  (Aceto-a-yaphlhol).     II.  Krdmaun. 
Ber.  21,  O.3.-.— G36. 

In  1886  the  author  showed  that  on  subjecting  benzal- 
Ipvulinic  acid,  CV:H,.,0,.  to  distillation,  ketouaphthol,  CiJIinO;, 
is  obtained.  Witt  has  recently  described  thi-  formation 
of  a  hydroxynaphthyl  methyl  ketone  by  sulphonating 
a-na]ihthol  in  acetic  acid  solution.  This  compound, 
although  resembling  ketouaphthol  in  some  of  its  properties, 
is  not  identical  with  it.  Both  substances  dissolve  in 
sulphuric  acids  with  a  red,  and  in  alkalis  with  a  pure 
yellow  colour,  and  yield  azo-eolours  by  combination  with 
iliazo  compoimds  which  are  similar  in  shade  to  the  corre- 
sponding compounds  from  a-naphthol.  The  author's 
product,  however,  showed  a  melting  point  of  167°,  that 
described  by  Witt  10.3'.  The  former  (lyes  cotton  a  yellow 
colour,  the  latter  yielils  pale  green  shades.  It  is  sparingly 
soluble  in  benzene  and  gives  indophenol  reactions  with 
quinonechlorimides.  Wilt's  compound  is  readily  soluble  in 
benzene,  docs  not  form  an  indophenol,  but  gives  a  colour 
reaction  with  orthonitrobenzaldehyde  which  ketouaphthol 
fails  to  produce. — D.  B. 


P-iiaphlhijlamine-t-sutpliomc    Arid    and    fi-Xaphlhylamine 
Sulphonic  Acid.     1'.  H.  Erdnuiim.     Ber.  21,  637—639. 

BAVKRand  Dui.sberg  have  recently  described  the  prepara- 
tion of  3-naphihylaminc-S-sulphonic  acid  from  i3-naphthyla- 
Inine,  which  is  said  to  be  identical  with  Cassella  and  Co.'.s 
miphtht/iamine  intlphonir  acid  F.  As,  however,  some 
investigators  appear  to  throw  doubt  on  the  identity  of  these 
acids,  the  author  thought  it  desirable  to  make  known  the 
results  which  be  obtained  on  converting  the  amido  sulphonic 
acids  into  the  corresponding  dichloronaphthalenes.  Both 
acids  were  diazotised  and  heated  with  phosphorus  ]ienta- 
chloride.  Chive's  S-dichloronaphthalene  Iwing  produced  in 
each  case. — D.  B. 


PATKNT.S. 

Impriivcnu'iils  in  the  Produiliati  iif  Culouilihe  /iodie.t  and 
of  Dialhiilined  Amidobenzaphenoncs  therefrom.  C.  D.  .\bel, 
Loudon.  From  the  "  Farbwerke  vormals  Meister,  Lucius 
and  Briining,"  Hocchst  on  the  Maine,  Germany.  F.iig. 
Tat.  .1257,  April  9,  1887.     Or/. 

Thk  substances  used  as  starting-|ioliLts  are  the  anilides  or 
naphlhalidcs  of  benzoic  aciil,  its  homologues  and  substitution 
products,  and  of  naphthoic  Bcid,&c.  The  amides  of  aniline, 
methyl-  :ind  cthylaniliiu',  tolui<lines  and  homologues, 
dimethyl-;)-phenylenediamine,  m-phenylencdiamine,  ben- 
zidine .ind  the  naphthylaniincs  can  be  used  in  this  process. 
The  first  step  is  the  conversion  of  these  anilides  or 
naphthalidcs  into  their  halogen  derivatives  by  means  of  the 
haloid  phosphorus  compounds  in  the  usual  way,  the  haloid 
derivatives  being  then  condensed  ■with  tertiary  bases,  such 
as  the  alkyl-anilines  and  homologues,  ;ilkyl-naphthylamines, 
o-anisidinc,  diphenylamiuc,  phenyl-a  and  /3-naphthylaoinc, 
&c.  These  condensation  products  are  coloured  compounds, 
soluble  in  water,  which  dye  morihinteil  cotton  of  '■  a  \  i\  id 
yellow-orange  to  red-brown  shade."  They  are  readily 
decomposed  by  boiling  with  acids,  the  jirimary  or  secondary 
amine  splitting  off'  and  the  tertiary  amine  remaining  attached 
to  the  beuzoyl-resiilue  in  the  form  of  a  ketone.  The 
following  example  illustrates  the  working  of  the  process  :— 
Benzanilide  (20  parts),  dimethylaniline  (40  parts),  and 
phosphorus  oxychloride  (20  parts),  are  mixed  with  agitation 
and  heated  on  a  water-bath  till  the  temperature  begins  to 
rise  spontaneously,  when  the  heating  is  stopped  and  cooling 
resorted  to  if  necessary.  At  the  b2giiining  of  the  reaction 
the  temperature  is  not  allowed  to  rise  above  105° — 110. 
The  operation  is  completed  by  heating  on  the  water-bath 
for  two  hours. 

The  condensation-product  can  he  obtained  in  the  form  of 
its  free  ba.se  by  makin;;  the  melt  alkaline  with  dilute 
ammonia,  diluting  with  five  \'olumes  of  water  and  then 
adding  dilute  hydrochloric  acid  till  the  oil  is  entirely 
dissolved.  The  residue  is  separated  by  filtration  and 
crystallised  from  alcohol  ;  the  base  is  obtained  as  a 
yellowish  white  crystalliui'  powder  melting  at  about  l.'>2"  ( '. 
In  order  to  obtain  diuiethylamidobenzophenone  from  the 
condensation-product,  the  melt  is  lieatcd  with  40  parts 
hydrochloric  acid  and  200  parts  water  till  it  is  completely 
decolourised,  filtered  to  remove  unaltered  benzanilide,  and 
the  filti-ate  diluted  with  1,000  parts  water,  when  apart  of 
the  ketone-base  separates  and  the  remainder  is  thrown  out 
by  soda  lye.  The  precipitate  is  filtered  off  and  the  filtrate 
treated  for  the  recovery  of  aniline  and  diniethvlaoiline. 

— K.  M. 


Processes  fur  the  Production  of  Azo-colonrs  that  JJi/e 
('otlon  direct  from  a  Soap  Bath.  C.  J).  Abel,  London. 
From  the  "  Actiengesellschaft  fiir  Anilinfabrikation," 
Berlin,  Germany.  Eng.  Pat.  6687,  May  6,  1887.  &d. 
TiiK  colouring  matters  claimed  in  this  specification  are 
arranged  under  four  groups  : — A.  From  diazoamido-com- 
pounds  of  tctnizoiliphenyl  and  its  homologues.  The 
diazoamido-compound  is  in  tliis  method  first  prepared  by 
the  action  of  the  diazotised  benzidine,  &c.  npon  the 
sulphonic  acids  of  amidoazobenzene  and  homologues,  one 
molecule  of  tetrazodiphenyl  combining  with  two  molecules 
of  the  amidoazosulphonic  acid.  The  resulting  diazoamido- 
compound  is  then  allowed  to  act  upon  a  salt  of  naphthyl- 
amincsulphonic  :icid,  when  the  amidoazo-acid  residue  is 
easily  rejilaced  by  the  amidosulphouic  acid  residue  with  the 
formation  of  a  secondary  azo-colouring  matter  and  the 
liberation  of  the  amidoazo-acid.  Thus  one  molecule  of 
tetrazodi|>hcnyl  is  first  combined  wit'a  two  molecules  of 
amidoazobcnzenedisulphonic  acid,  and  the  diazoamido- 
compomid  then  mixed  with  the  necessary  quantity  of  sodium 
naphtbionate  when  Congo  l{e<l  is  formed  and  amidoazo- 
bcnzenedisulphonic acid  regenerated.  The  colouring  matters 
arc  easily  separated  by  the  addition  of  hydrochloric  acid  to 
the  aqueous  solution,  the  Congo  Bed  acid  alone  being 
precipitated.  B.  Mixed  azo-colours  from  naphthylamiuedi- 
sulphonic  acids.  Four  examples  are  given  in  illustration 
of  this   method: — (1.)  An  intermediate  compound  is  first 
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produced  from  dinzotiscd  benzidine  and  j8-napbthrlamine- 
disiilphoiiic  ac'iil  K.  (one  molecule  of  cacb),  anil  this  is  then 
made  to  act  on  /3-naplitiiylaniine  (one  molecule)  till  the 
desired  secondary  azo-colour  is  formed.  (2.)  Intermediate 
product  from  tetrazuilipheu}  I  and  the  same  disulphonic  acid 
as  before  and  then  3-naphthylaminenionosulphonic  acid. 
(3.)  Intermediate  product  as  before  and  allowed  to  act 
upon  phenol.  (4.)  Intermediate  product  as  before  and  then 
o-naplithol.  ( 1)  dyes  cotton  of  a  red  similar  to  Congo,  but 
more  stable  towards  acids,  (2)  dyes  cotton  of  a  bripht  red 
which  resists  acids,  (3)  is  a  bright  orange,  ami  (4)  a 
reddish-brow  n  shade.  C.  Mixeil  azo-colours  from  diazotised 
benzidine  and  homologues  with  salicylic  acid  and  a-naph- 
tholdisulphonic  acid.  The  intermediate  product  from 
letrazodiphcnyl  and  salicylic  acid  is  combined  w  ith  a  second 
molecule  of  v«-phenylenediamine  (brown),  o-iuiphthylamine- 
sulpbonic  acid  (yellow  red),  |8-uaplitliylau\inesuIphonic 
acid  (redilish  yellow),  phenol  (yellow),  resorcinol  (yellow 
red),  and  the  najihthoisulphonic  acids  which  give  various 
shades  of  red  and  brown.  The  intermediate  product  from 
tetrazodipbenyl  or  tetrazoditolyl  and  o-naphtboldisulphouic 
acid  is  combined  with  a  second  molecule  of  phenol, 
o-naphthol,  o-naphtholsulphonic  acid,  or  ^naphtholdi- 
sulphonic  acid.  The  latter  compound  gives  a  blue  colouring 
matter.  1).  Azo-colours  from  paradiamidoazobenzene,  its 
homologues  and  derivatives.  The  base  is  the  symmetrical 
paradiamidoazobenzene  of  Xietzki,  three  examples  being 
given  in  illustration  of  itsen'ployment: — (1.)  Tetrazo-salt  of 
base  (one  molecule)  and  a-naidithylaminemonosulphouic 
acid  (two  molecules).  Dyes  cotton  of  a  red  violet  shade. 
(2.)  Tetrazo-salt  and  a-naphtbolmonosulphonic  acid.  Dyes 
cottcm  violet.  (3.)  Tetrazo-salt  and  /3-naphtholdisulphonic 
acid.     A  blue  colour. — R.  M. 


Processes  Jtir  the  Production  of  Yellow,  Oraiiye,  and  lied 
i^olours  by  the  Action  of  Phenaitthrenc-quiuone,  Isatine, 
or  Methijl-inatine  upon  the  Sulpho-acids  of  Aromatic 
//i/drn:i»es.  C.  D.  Abel,  London.  From  the  "  Actieu- 
gesellschaft  fiir  Anilinfabrikation,"  Berlin,  Germany. 
Eng.  Pat.  668S,  May  6,  1887.     6d. 

The  hydrazinesulphonic  acids  employed  are  prepared  by 
reducing  the  diazosulphonic  acids  by  stannous  chloride  in 
the  usual  way.  The  colouring  matters  are  condensation- 
products  of  which  the  sodium  salts  are  soluble  in  water  and 
dye  wool  from  an  acid  bath  of  a  yellow  or  red  colour. 
They  are  produced  simply  by  heating  the  pheuanthrene- 
Huinone,  isatine,  &c.  with  an  aqueous  solution  of  the 
hydrazinesulphonic  acid.  In  combination  with  phenauthrene- 
quinone  the  hydrazinesulphonic  acids  from  the  following 
amines  are  mentioned  : — Sulphanilic  and  benzene-m-amido- 
sulphouic  acid  (orange)  ;  o-toluidine-/)-sulphonic  and 
p-toluidine-o-sulphonic  acids  (orange) ;  j8-naphthylamine- 
monosulphonic  acids  (yellowish  red) ;  naphthionic  acid 
((Uirk  red):  benzidinedisulphonic  acid  from /n-nitrobeuzene- 
sulphouic  acid  (brownish  red).  An  example  giving  the 
practical  method  of  producing  the  colour  from  a-uaphthyl- 
hydrazinesulphonic  acid  and  the  quinone  is  described  in 
the  specification.  The  corresponding  sulphonic  acids  give 
with  isatine  and  methyl-isatine  colouring  matters  of  various 
shades  of  yellow.  An  example  illustrating  the  mode  of 
working  in  this  case  is  also  given. — R.  M. 


A  Process  for  Producing  a  New  Monosulpho-acid  of 
a-Naphthol.  A.  Liebmann  and  A.  Studer,  Manchester. 
Eng.  Pat.  7812,  May  28,  1887.     6rf. 

OXK  part  of  a-naphthol  is  heated  with  four  parts  of  strong 
sulphuric  acid  to  130'  C.  for  about  an  hour,  and  the  mixed 
acids  converted  into  their  barium  salts.  The  latter  are 
suspended  in  10  parts  of  water,  the  liquid  saturated  with 
hydrochloric  acid  gas, and  heated  with  a  reversed  condenser 
for  two  hours.  The  excess  of  hydrochloric  acid  is  then 
evaporated  oft'  on  a  water-bath,  the  residue  dissolved  in 
water,  the  barium  suljihate  formed  by  the  hydrolysis  of  the 
sulphonic  acids  filtered  off,  and  the  solution  of  the  new 
snlphonic  acid  neutralised  with  barium  carbonate.  The 
barium  salt  is  readily  soluble  in  water  and  dilute  alcohol. 


and  can  be  purified  by  crystallisation  from  the  latter.  The 
new  monosulphonie  acid  does  not  lose  its  sulphonic  group  on 
nitration,  but  yields  dinitro-a-naphtholmonosulphonic  acid  : 
it  combines  with  diazo-salts  to  form  azo-colours.  Modifica- 
tions in  the  mode  of  working  the  process  are  describi'd  in 
the  specification. — R.  M. 


Improremtiits  in  the  Treatment  and  Preparation  of 
y'aphthazarine  (^Dioxynaphthaquinojie)  and  the  Pro- 
duction  of  a  soluble  Uerivafire  thereof  and  the  Appli- 
cation of  the  same  in  Dyeinij  and  Printing,  .f.  V.  .John- 
son, Lincoln's  Inn  Fields.  Priuii  the  "  lladische  Anilin 
and  Soda  Fabrik,"  Ludtvigshafen  on  the  Rhine,  Germanv. 
Kng.  Pat.  7833,  .May  28,  1887. 

TnK  inventors  commence  by  pointing  out  that  the  want  of 
success  which  has  hitherto  attended  attended  the  attempts 
to  employ  naphthazarin  for  dyeing  and  printing  is  partly 
due  to  the  insolubility  of  the  colouring  matter  in  water  and 
partly  to  the  want  of  a  suitable  mordant.  The  chrome- 
lakes  have  been  found  suitable  for  this  jiurpose  if  jirodueed 
within  or  upon  the  fibre,  the  colours  thus  produced  varying 
from  intense  black  to  light  grey  and  resisting  the  action  of 
light  .and  .lir,  soap,  or  acids.  The  chrome-lakes  of  ua[>htha- 
zarin  can  be  used  in  combination  with  those  of  other 
colouring  matters,  such  as  alizarin,  &c.,  and  thus  serve  to 
deaden  the  brilliancy  of  the  latter  when  required.  In  order 
to  produce  the  clu'ome-lake  a  10  per  cent,  naphthazarin 
paste  is  employed  and  the  dyeing  effected  with  chromium 
mordants  in  the  usual  way.  The  following  example  illus- 
trates the  method  of  producing  a  fast  black  : — luo  parts  of 
cleansed  wool  are  boiled  for  Ij  hours  with  water  containing 
three  parts  of  potassium  dichromate  and  about  2h  parts 
of  "  bitartrate  of  potash."  The  goods  are  washed  and 
immersed  in  a  dye-bath  containing  about  40  parts  of  the 
10  per  cent,  paste  and  a  little  acetic  acid  to  neutralise  the 
calcium  carbonate  in  the  water.  The  bath  is  kept  at  the 
boiling  point  for  2 — 3  hours  till  exhausted.  Grey  or  slate 
coloured  shades  are  produced  by  using  a  snuiller  proportion 
of  naphthazarin  paste.  In  order  to  convert  the  colouring 
matter  into  a  soluble  compound  100  parts  of  20  per  cent, 
paste  are  mixed  with  35  parts  of  a  solution  of  sodium 
bisulphite  (1'3.57 — 1'383  sp.  gr.),  and  the  mixture  digested 
at  50' — 70'  C.  for  about  eight  days  or  at  100'  C.  for  about 
half  a  day.  The  product  is  "  Soluble  Xaphthazarin,"  and 
is  converted  into  a  marketable  form  by  evaporating  the 
aqueous  solution  to  dryness,  or  by  salting  out  the  colouring 
matter,  collecting,  pressing,  and  drying.  The  dry  substance 
is  a  dark  brown  powder  readily  soluble  ivith  a  brown  colour 
in  hot  or  cold  water,  the  solution  showing  a  strong  bluish- 
green  fluorescence.  The  soluble  compound  is  very  stable 
towards  acids  and  readily  decomposed  by  alkalis  with  the 
formation  of  the  original  insoluble  naphthazarin.  The 
application  of  "  soluble  n.aphth,izarin "  to  printing  by 
means  of  chromium  acetate  mordant  and  decomposition  b>' 
steaming  in  the  usual  way  is  described  in  the  specification. 

— R.  M. 


Tlie  Manufactnre  of  a  New  \aphtholdisuiphonir  Acid  and 
of  Dye-stuffs  therefrom.  Sydney  Pitt,  Sutton.  From 
L.  Casella  &  Co.,  Frankfort  on  the  Maine,  Germany. 
Eng.  Pat.  8265,  June  8,  1887.     &d. 

The  /3-naphtholmonosuIphonic  acid  F.  described  in  Pat. 
12,908  of  October  9,  1886,  can  be  converted  by  further 
sulphonation  into  a  new  disulphonic  acid  which  the  inventors 
term  /3-naphtho!-5-disulphonic  acid.  In  order  to  prepare 
this  acid  the  sodium  salt  of  the  F-acid  is  healed  « ith  twice 
its  weight  of  sulphuric  acid  of  66°  B.  at  120'  C.  until  a 
sample  gives  with  o-diazonaphthalene  a  claret-red  colour. 
The  acid  is  converted  into  the  calcium  and  then  into  the 
sodium  salt  by  the  usual  methods.  The  purification  of  the 
new  acid  is  best  effected  by  crj-stallising  the  barium  salt, 
which  is  difficultly  soluble  in  boiling  water.  As  examples 
of  the  production  of  azo-colours  from  the  S-acid  the  following 
are  given: — (L)  Diazotised  aniline  and  tbe  new  acid  gives 
an  orange  crystallising  in  leaflets.  The  homologues  of 
aniline  give  scarlets.     (2.)  Napthionic  acid  gives  a  claret- 
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red,   a-  and  $  naphthylaniine  give  Ihe  same  colour  and 

fl-niiphthyliimiiiesiilplioiiii-  acid  givci  a  si-aili-t.  (n.)  Ami- 
ilonzohenzfiii*  givos  a  dark  ilartt  ami  its  luitnolojriu's  darker 
shades  of  the  same  colour.  Aniidoazoiiaplithalenedisul- 
phniiic  acid  -lives  a  bluish  black.  (4.)  Heniidiiie  aud  its 
homolojiues,  dianiidodiphenol-ethers  and  diaiiiiilostilbenc, 
give  blue  colours  of  n  frr»?enish  shade, —  K.  M. 


A  Procexi  or  Processes  for  the  Production  of  Colours  from 
Telrazotliiihrni/ltlicarhonic  Acid  and  from  lis  Afethi/t  and 
/\lhi/l  Ellirrx.  Ludivip  I'aul,  Kiirstenherg  ou  the  Oder, 
(ierinany.  Kii^'.  I'at.  8-JaG,  June  9,  1887.  Od. 
TiiK  acid  referred  to  is  the  mela-dicarhoxylic  derivative  of 
benzidine.  The  azo-eolours  to  which  it  ^nves  rise  are 
ivpilied  by  the  following  eNaini)les  : — (1.")  The  diazotised 
Hcid  (1  luol.)  aril  /1-naphtholdisulphonate  of  sodium  (U 
salt,  two  molecules).  (■>.)  The  diazotised  acid  aud  two 
molecules  of  sodium  naphihionate.  (:!.)  The  diazotised 
acid  and  two  molecules  of  iliphenylamine  dissolved  in 
alcohol  aud  hydrochloric  acid.  Instead  of  two  molecules  of 
the  same  amine  or  phenol,  two  dissimilar  molecules  may  be 
combined  with  the  diazmiseil  aciil,  K'vi";:  'i>e  to  tlie  forun- 
lion  of  mixed  azo-colours. — 1{.  M. 


J'rocess  or  Processes  of  Vroducimj  Mono-  and  Diumido- 
iizobcnzidincs.    Transformation    if    them     into    Tetrazo- 
conipoiinds,   and    their    Combination     n'ilh    Amines    and 
Phenols    (.\aphlhnls)     or     Ihe     Sulpho-acids    of     these 
Bodies,     i.udwifi  Paul.  Fiirsteuberg  on  the  Oder,    Ger- 
many.    Ens:.  I'at.  8437,  June  1 1,  ISS".     8rf. 
Tiir.  products  and  processes   descril>ed  in  this  specification 
are  grouped  under  three  divisions,  each  containin-;  examples 
of  the  mode  of  working.     A.  Diamidoazobcnzidiues  and  the 
colours    derived    therefrom.       (1.)    The    metadicarlioxylic 
81'id   described  in  the  foregoin<;  specification   is  diazotised 
HU<1  combinetl  with  two  molecules  of  a-  or  /3  n.nphth\lamine, 
or  with  one   molecule  of   a-naphthylamini'  and   then  with    a 
second    molecule   of    another    amine,   phenol,  or    sulphonic 
aiid.     The  colours  thus  produced  dye  cotton  of  a  yellowish 
colour.     (2.)  The  yellow  colourinf;  matters  formed  in  the 
last    example    are   again    diazotised   and   the   tetrazo-salts 
combined  w ith  tv.o   molecules  of  /3-naphth<d   sodium  disul- 
phonate  (K  salt)  or  two  molecules  of  /3-naplitholmonosul- 
phonate    of    sodium.      The    ])roduets    dye    cotton    violet. 
(.I.)  The  diazotised  dicarboxylic  acid  is  combined  nith  two 
molecule;   of  aniline  or   its  homologues.     (4.)  The   moist 
precipitate  resuUinjifrom  the  la.st  process  is  again  diazotised 
and   combined  witli  two   molecules  of  na)>hthionic  acid  (reil 
dye),  3-naphtholdisulphonic  acid  K  salt  (red  dye),  or  o-  or 
^-naphtholmonosidphonic  acid  (orange  dye).     (5.)  Benzi- 
dine  is  diazotised   and   combined   with    two   molecules    of 
aniline  or  its  honiologucs  or  the  naphthylamines.     (6.)  The 
compound  obtained  in  the  last  example  from  aniline  is  again 
iliazotised  and  combined  with  two  molecules  of  naphthionic 
acid  (red).  5-naplithol(lisul])hcnic   acid  K  (blue),  or  a-  or 
)3-naphtholm(mosul|>honic  acid    (violet).     (7.)  The  amido- 
azo-compound  of  example    (.">)    from    tetrazodipheuyl  udcI 
aniline  is  diazotised  aud  combined  with   two  molecules  of 
resorcinol  (red).     (8.)  The  last  )>roces5  repeated,  resorci- 
noldisulphonic  acid  being  used  instead  of  resoreinol  (bluish 
red).      (9.)  Similar    colouring    matters    are   produced    by 
substituting  for  tetrnzodiphenyl  in  examples  1  to  8  tetrazo- 
diphenyldiearboxylic  acid  and  its  ethers,  the  honiologues  of 
tetnizoiliphenyl,  letrazo-conipounds  of  dii>henol  and  tetrazo- 
fluorene   and   siilbeiu-.     B.     Monoamidoazobenzidines   ami 
colours  lierived  therefrom.     The   colours  referred  to  in  this 
si'Ction  are  mixed,  i.e.,  contain   dissimilar  amine  or  phenol 
residues.     (10.)   Diazotised  benzidine  is  first  combined  with 
one  molecule  of  aniline  and  then  with  one  molecule  of  one 
molecule   of  /3-naphtholdisulphonic   acid   U    (blue),   a-   or 
/S-naphlholmonosulphonic  acid  (violet),  or  naphthionic  acid 
(reil).     (11.)  Same  as  preicding,  homologues   of  benzidine 
being  emploved.     (12.)  Monoamidoazobenzidine  of  (10)  and 
(11)  Bubstituted  for  diamidoazobenzidines  of  (7)  and  (8). 
(in.)  Benzidine  of  (10)  replaced  by   homologues,  metadi- 
carlmxvlic    acid    and   ethers,   ethers    of    diamidodiphenol, 


diamidoiluoreDe  and  still>ene  or  sulpho-acids.  (14.)  Diamido- 
azobeuzidine : — 

NIL.C,.,TI,.N,.lI,r„.CcH,.N.,.CoTl,.NlI,, 

prepared  from  monoamidoazobenzidine  of  10  by  cond>ination 
with  a  second  molecule  of  aniline.  C  Transformation  of 
the  nioiuiamiiloazobenzidines  into  hydroxyl  combination^ 
by  boiling  with  water,  diazotisi-jg  the  hydroxyl  compounds 
thus  obtained  and  condiining  them  with  phenols, amines,  J^c. 
The  interme<liate  products  containing  one  free  diazo-group 
are  made  use  of  in  this  ]irocess,  the  following  examples 
being  quoted  : — (1.5.)  The  intermediate  compound  from  one 
nndecule  of  tetrazodiphcnyl  and  one  miilecule  of  aniline  or 
homologues,  :m'  the  na]ditbylamines  and  their  sulphonic 
acids,  is  boiled  with  water  till  r.o  more  nitrogen  is  evolved. 
The  colouring  matters  thus  fornu'd  dye  cotton  red  or 
yellow  ;  those  not  containing  sulpho-groujis  arc  sulphonated 
by  the  usual  methods.  The  intennediate  products  from  oiu' 
molecule  of  tetrazodiphcnyl  and  one  molecule  of  the  iiaph- 
thols  or  their  sulphonic  a  "ids  are  similarly  decomposed  by 
boiling  with  water.  (Ifi.)  The  compounds  resulting  from 
the  decomposition  of  the  intermediate  products  as  in  tht' 
last  example  can  be  again  diazotised  when  tln'V  contain  an 
amido-group,  as  in  the  casit  of  the  colouring  matter  derived 
from  diazotised  benzidine  (1  mol.)  and  naphthionic  aciil 
(1  mol.)  by  boiling  with  water. — 1{.  J[. 


Improvements  in  the  Manufacture  of  Colouring  Matters 
V.  A.  Bcnnert,  Ilebburn-on-Tyne.  Ijig.  i'at.  8.')04. 
June  13,  1887.     Ci/. 

The  colouring  matters  claimed  are  produced  by  the  action 
of  phenylhydrazine  and  its  homologues,  o-naphthylhydra- 
zine.  Jtc.  upim  the  nitrotarfaric  acid  of  Dessaignes  (C(unp. 
Uend.  34,  "31).  Thus  the  parasulphonic  acid  of  phenyl- 
hydrazine  gives,  with  the  uitro-acid,  a  yellow  colouring 
matter,  of  which  the  sodium  salt  is  readily  soluble  in  water. 
The  following  example  is  given  :--Nitrotartaric  acid  (H 
parts)  is  dissolved  in  iced  water  (10  parts),  and  mixed  with 
the  hydrazincsulphonic  acid  O-  •'  parts),  emulsified  in 
water  (30  parts)  containing  a  little  strong  sulphuric  acid 
(O-.'ipart).  The  mixture  is  heated  on  a  water-bath,  aud  a 
stream  of  sulphuretted  hydrogen  passed  through,  so  as  just 
to  decompose  the  nitrous  gases.  When  the  reaction  is 
finished  the  excess  of  hydrazinesulphonic  acid  is  filtered  oH', 
anil  the  colouring  matter  precipitated  in  the  usual  wav. 

— 7{".  y[. 

Manufacture  of  New  Azoic  Colouring  Matters.  .1.  Iniray. 
London.  From  '•  La  Societe  Anonyme  des  Matii'^res 
Colorantes  et  Produits  Chimiques  de  Ht.  Denis,  A.  V. 
Poirrier,  Z.  Roussin,  and  D.  A.  Rosenstiehl.  Paris, 
Fnince."     Kng.  Pat.  92.")7,  June  29,  1887.     4c/. 

TiiESi".  colouring  matters  are  secondary  azo-compouuds 
prepared  by  combining  diazotised  amidobenzenesulpbonic 
acids  and  their  homologties,  the  naphthylaminesnlphonic 
acids,  &c.  with  a-naphthylamine,  and  then  again  diazotising 
the  pro<lucts,  and  combining  with  metadiamines or  resoreinol. 
As  an  illustration  the  inventors  describe  the  preparation  of 
a  colouring  matter  by  the  action  of  diazotised  metasnl- 
phanilic  acid  on  a-naphthylamine,  the  resulting  compound 
being  diazotisiil  and  condiined  w  ith  uH'taphenvlciu'  diamine. 

-li.  M. 


Manufacture  of  Yellow,  Orantje,  lied,  and  Yitdet  Azo 
(Colouring  Mutters.  ,J.Tmray,  London.  From  "  I^aSociele 
Anonyme  des  Matieres  Colorantes  et  Prodtiits  (  himiques 
de  St  Denis,  A.  F.  Poirrier,  Z.  Biuissin,  and  1).  A.  Ifosin- 
stiebl,  Paris,  France  "    Fug.  Pat.  9414,  July  2, 1887.    lid. 

'  The  amido-componnd,  which  is  the  starting  point  in  the 
preparation  of  these  colouring  matters,  is  producjd  by  the 
reduction  of  dinitroln'uzil,  (»btained  by  the  nitration  of 
benzoin  (Sagumenny,  Ber.  5,  1100).  The  first  part  of  Ihe 
specification  treats  of  the  reduction  process,  which  is  carried 
out  by  boiling  the  dinitro-compoimd  with  soda  lye  and 
.idding  zinc  dust  (  proportions  given  in  specification).   When 
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ilecolourised  the  liquor  is  neidificd  with  hydrocTilorip  nciiJ, 
neutialiscd  witli  Sdilium  caihoiiate,  boilcMl,  and  fillfied.  Tlir 
illamido-coinpdiiiiil  in  the  tillratc  is  diazotiscd  and  n-td  I'm 
the  priparation  of  loiimring  matters  in  the  usual  way,  the 
second  part  of  the  speiifiialion  dealing  with  the  manufac- 
ture of  the  dye-stull's.  Thus  the  diazotised  diamido-com- 
pound  fiives  witli  o-naphthol-a-sulphonic  acid  n  violet  dye 
sohible  in  water  ;  with  nietaphenylene  diamine  a  reddish- 
hrown  eolour.  The  same  diazotised  compound  gives  with 
<J-nuphthoIdisulphonie  acid  a  violet  colour;  with  the 
naphthols,  red-violet  ;  with  naphthionic  acid,  red  ;  with 
a-uaphthylamine  and  resorcinol,  oranii;e  ;  and  with  salicylic 
acid,  yellow.  All  these  colouring  matters  dye  cotton  from 
an  alkaline  bath  without  a  mordant. — R.  M. 


Production  of  u  Xew  lied  Azo-Colour.  T.  K.  Shillito, 
London.  From  J.  U.  Geiofy,  Basle,  Switzerland.  Kng. 
Tat.  9468,  July  4,  1887.     id. 

Thk  colour  claimed  is  prepared  by  the  action  of  diazotised 
paranitraniline  on  a-naphthylaminodisulphonic  acid. — R.  M. 


V.-TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 

PATENT. 

fmprofemeiils    in    llii-    Treahmnt  of  ( 'ollon    Seed  for    I  lie 
Removal  of  Fibrous  Matters  therefrom.,  and  in  Apparatus 
there/or.  "  W.   H.   Stead,   Liverpool.     Kng.    Pat.   10,992. 
August  11,  1887.     8rf. 
Is  a  former  patent  (Xo.  I.'),831,  1884)  the  inventor  claimed 
the   use  of  commercial  sulphuric  acid  for  the  purpose  of 
removing  the  fibre  from  cotton  seed.     In  the  present  speci- 
fication he  claims  the  use  of  other  acids,  such  as  nitric  or 
hydrochloric.    After  the  arid  treatmer.t  the  seeds  are  shaken 
up  with  sand  or  other  pulverulent  matter,  in  order  to  remove 
the  excess  of  acid  before  the  treatment  with  lime. 

The  seeds  are  polished  by  brushing  with  oil  or  grease. 
A  modification  of  the  ori^'inal  false  bottom  of  the  vessel  in 
«hich  the  operations  were  condncted  is  also  introduced. 

— E.  J.  B. 


VI.-DYEING,  CALICO  FEINTING,  PAPER 
STAINING,  AND  BLEACHING. 

Process  for   the    Preparation    of  a    more   Basic    Sulpho- 
ci/anide  of  Aluminium.     J.  Hautf. 

B.vsic  sulphocyanlJe  of  aluminium  can  Ije  prepared  in 
various  ways,  such  as  the  double  decomposition  of  other 
basic  aluminium  salts  with  sulphocyanides,  by  dissolving 
alumina  hydrate  in  neutral  aluminium  sulphocyanide,  or 
by  adding  an  alkali  to  the  neutral  sulphocyanide.  L.  Liechti 
and  W.  biiida  give  to  the  salts  obtained  by  the  last  method 
the  formula  ALtCNS).,(Oin,.  The  author  obtains  a  more 
basic  salt  by  dissolving  alumina  hydrate  in  neutral  sulpho- 
cyanide of  aluminium,  and  then  adding  soda  to  this  salt. 
The  most  basic  salt  thus  obtained  has  the  formula 
AI...(CNS),,(OH),,, 

The  calculated  amount  of  alumina  hydrate  is  dissolved 
iu  the  neutral  sulphocyanide  of  aluminium  by  gradually 
raising  the  temperature  of  the  mixture. 

The  compounds  thus  obtained  are  more  stable  than  the 
neutral  salts. 

The  compound  Al5(CN'S)3(OH1|.,  can  be  evaporated  to 
dryness  without  any  liberation  of  sidphocyanic  acid,  and 
can  again  be  dissolved  in  water  unchanged.  The  basic 
compounds  resemble  in  insiability'  the  neutral  aluminium 
sulphocyanide,  which,  on  evaporation,  forms  sulphocyanic 
acid,  persulphocy.anic  acid,  cyanic  acid,  and  soluble  basic 
aluminium  sulphocyanide.  These  basic  sulphocyanides. 
according  to  the  statement  of  the  author,  ought  to  form 
excellent  mordants  for  dyeing  and  printing. — W.  S. 


The  Application  of  Fluoriile  of  <  'liromium  iu  IVoot 
JJi/iinij.  }{.  Lange.  Leipziger  .Monatsh.  fur  Texlil 
Industrie  (3),  1888. 

Fi.uoniDE  of  chromium  is  offered  as  a  green  crystalline 
powder,  containing  42 — 4.1  per  cent,  of  chromic  oxide.  Ir 
has  the  formula  C'r^Flj  +  8  H^O,  and  is  easily  soluble  in 
water,  forming  a  green  solution. 

The  author  has  compared  this  chromium  salt  with  bichro- 
mate of  potash,  as  a  mordant  for  wool,  in  the  cases  of 
alizarin  rod,  orange  and  blue,  and  coerulein,  logwood,  and 
fustic. 

A  number  of  experiments  was  made,  mordanting  with 
l\  per  cent.,  .1  per  cent.,  and  J  i)cr  cent,  of  potassium 
bichromate,  and  with  thefluoride  of  chromium,  using  propor- 
tions which  contained  amounts  of  chromium  equivalent  to 
the  chromium  in  the  bichromate,  with  additions  of  tartar, 
sulphuric  acid,  bisulphate  of  soda,  and  acetic  acid,  and 
employing  the  above-mentioned  dyestuffs. 

The  experiments  proved  the  fluoride  of  chromium  to  he 
a  good  mordant  for  wool. 

The  shades  obtained  with  it  are  hrighl  and  full.  Log- 
wood gives  a  beautiful  blue,  fustic  a  bright  yellow. 

Alizarin  orange  and  alizarin  red  give  a  fine  brown. 
Alizarin  blue  is  somewhat  redder  than  when  obtained  hv 
using  bichromate  of  potash  as  the  mordant.  Wool  mordanted 
with  fluoride  of  chromium  is  quite  green  ;  it  precipitates 
chromic  oxide  upon  the  fibre.  With  bichromate  of  potash 
the  wool  is  yellow  or  greenish.  If  it  is  greenish  the 
chromic  acid  has  been  reduced  to  chromic  oxide,  and  the 
wool  fibre  is  simultaneously  oxidised  and  attacked,  making 
it  harder  and  coarser. 

By  the  use  of  fluoride  of  chromium  the  amount  of 
colouring  matter  fixed  is  indirect  proportion  to  the  strength 
of  the  mordant  bath  used ;  the  stronger  the  mordant  bath 
the  more  colouring  matter  will  be  fixed. 

This  is  not  always  the  case  with  bichromate  of  potash, 
as  chromic  acid  on  the  fibre  destroys  much  colouring 
matter  by  oxidation.  Thus,  by  mordanting  with  5  per 
cent,  hiehroiuate  of  potash,  logwood  gives  only  a  grev 
eolour.  Woollen  yarn  boiled  with  fluoride  of  chromium 
a  long  time  shows  no  inclination  to  felt,  and  remains  very- 
soft.  No  injurious  action  upon  the  wool  fibre  and  dves 
can  be  effected  with  this  salt ;  colours  produced  with  it  are 
as  fast  on  exposure  to  light  as  those  produced  with  bichro- 
mate of  potash. 

The  colouring  matter  is  slowly  and  evenly  fixed,  and 
the  dye-bath  well  exhausted.  Cloth  is  dyed  more  evenly 
and  thoroughly  by  alizarin  blue  with  this  mordant  than 
with  chrome. 

Since  copper  is  strongly  attacked  by  chromium  fluoride, 
wood  vessels  have  to  he  used. 

The  value  of  chromium  fluoride  depends  upon  its  ready 
decomposition,  and  the  non-injurious  action  of  the  liberated 
hydrofluoric  acid  upon  fibres  and  colours. 

In  cases  w  here  bichromate  of  potash  is  injurious,  owing  to 
iis  oxidising  action,  chromium  fluoride  can  be  used.  Thus, 
it  is  not  possible  to  chrome  iudigo-blue  wool  with  bichro- 
mate of  potash  without  considerable  loss  of  indigo,  whereas, 
by  using  chromium  fluoride,  the  indigo  remains  unaffected. 

The  fluoride  of  chromium  seems  particularly  applicable 
where  bright  colours  arc  needed,  and  where  heavy  material 
has  to  be  dyed  through ;  in  such  cases  it  will  replace 
bichromate  of  potash  with  advantage. — W.  S. 


PATENTS. 


Improvements  in  the  method  of  and  means  for  Dyeiuy 
Yarns.  K.  Lockwood  and  E.  I.,.  Adamson,  Hudders- 
field.  Eng.  Tat.  75.jC,  May  25,  1887.  8rf. 
For  the  purpose  of  imdiersing  each  portion  of  the  yarn  in 
the  dye  liipior  in  such  a  manner  that  an  equal  shade  is 
produced  throughout  the  whole  of  the  yarn  being  dyed,  and 
also  for  traversing  the  yarn  through  the  dye  liquor  in  order 
that  the  liquor  may  penetrate  to  the  inner  or  covered 
portious  of  the  yarn,  a  stationary  rack  is  employed,  extend- 
ing across  the  top  of  the  dye  vessel,  into  the  teeth  of  which 
rack  gear  a  number  of  pinions  supported  by  a  suitable 
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nivtT  wliii'h  is  cu|>iilili-  i>f  slldiii-;  iMiilwisr  across  tlir  dye 
vost-rl.  Till'  shafi  lit'  lach  pinion  i^  vutlicirntly  long  li> 
allow  of  onr  or  niorf  n'rlsm  liohbins  liein^r  phuid  on  racli 
fiul  tlien'oC.  Thr  yarn  In  In-  dyrd  i>  placiil  partially 
around  the  ret'ls  and  aUo  around  a  si-t  of  ri'els  snbinergt'd 
in  till'  dM-  liquor.  A  "  lo-and-fro  "  inntion  is  thru  givi-n  to 
ihi'  slidiiii;  fovir,  wliiih  draws  tlu'  yarn  tlirou^'h  tin-  li(|Uor, 
tli.ivhy  forcin;;  tlic  liijuor  into  and  tlirou;rli  <hr  yarn,  whilst 
lh»*  rndwisi"  motion  of  ihi*  t-ovrr  also  oausrs  tin-  piuions,  by 
reason  oT  thr  raik.  to  bi'  roinlcd  liisi  in  ilu>  out'  and  thru 
ill  thi>  oppositi'  direi'tioii,  thus  iausin<;  tin-  yarn  to  br 
partially  rotatrd  in  the  liipior.  Wlu'ii  tlir  proi-i-ss  is 
complete,  the  rack  and  pinion  and  allaihed  ]iarts  can  be 
raised  from  the  liquor  and  the  yarn  removed.  — W.  K.  K. 


eorivct,  fiives  an  idea  of  the  influence  of  ammonia  on  the 
solubility  of  sodium  chloride. 


I mprot'ftHfuts  In  ^' Antnmiitic"   Ih/eiuif   Copjifm   or    Vats. 
W.  Brierley,  Halifax.     Ku<;.  I'at.  7911,  June  1,  1887.    t><f. 

TiiK  improved  copper  consists  of  two  vessels,  an  inner  one 
contniiiing  the  material  to  1»'  dyed,  resfiiif;  by  ineuus  of  a 
flange  upon  the  Hange  of  tlu'  laifrer  outer  vessel.  In  the 
centre  of  the  inner  \'esstd  is  a  tube,  ojien  at  its  lower  end 
and  perforated  at  the  njiiier  end.  The  bottom  of  the 
inner  \ esse!  is  also  perforated.  The  dye  liquor  being  put 
into  the  outer  vessel  and  healed,  tinds  its  way  uji  the 
eeutnil  tube,  and  flows  over  the  material  ccuitaiued  in  the 
inner  vessel.  In  this  way  a  thorough  circniatiou  of  tin- 
liquor  is  maintained. — K.  J.  I?. 


/iiiprnremeiila  in  liliirk  Liquids  for  IJiieinq,  I'rintinq. 
I'liinlin;/,  I  'iirnish  inij,  ami  llu-  like.  \,.  A.  Croth,  Loudon. 
I'rom  V.  Cidlin  and  L.  Erraiii,  I'aris,  France.  I'^iig.  Pat. 
17,y2.1,  December  .til,  1887.     Ci/. 

A  liquid  black,  antiseptic  and  insoluble  in  water,  is  pre 
pared  from  the  diff'ereut  kinds  of  black  (d)tained  by  the 
chemical  treatment  of  aniline  and  its  derivatives  (and 
known  as  black  aniline,  hlne-  hlack,  lompnuml  tilnck. 
Unitarian  lilark)  by  dissolving  them  in  aniline,  nitro. 
benzine,  carbolic  acid,  or  other  solvent  of  the  same  kind, 
and  then  adding  resiii,  bitumen,  or  fat  substances,  the 
proportions  varying  according  to  the  purpose  for  which 
the  product  is  to  be  used. — W.  K.  K. 


Apparatnt  fur  ili/eint/  W'oiil  ami  tilhir  Filamentnus  ^falerial 
in  Jliilibinx.  Hanks,  and  othiT  atiiireijaliil  Ftirms.  A.  Har- 
niel,  M.  Ilarniel,  and  1'.  Harmel,  Alarm-,  France,  ivig. 
Vat.  375.S,  .March  10,  1S88.      \\d. 

Tlir:  apparatus  consists  of  a  metallic  frame  carrving  cages 
into  wliii-b  the  material  is  packed,  the  whole  being  placed 
in  a  dye  bath.  Arrangements  are  made  for  causing  the 
circulation  of  the  dye  liquor  through  the  material.  The 
specifiiatioii  is  accompanied  by  nine  diawings.  vithout 
whic  b  the  coiistructiou  cannot  well  be  explained. — F..  .1.  15. 


VII.-ACIDS,  ALKALIS,  AND  SALTS. 

AiUes  OH  the  dhemislrfi  iif  Ike  .immonia  .Soda  I'rocisx. 
II.  Schreib.  Zeits.  f.  aligew.  I'hein.  IS8i,  283 — 288. 
("ovsiiiKniNO  the  enormous  importance  the  ammonia-soda 
process  has  gained  wiibiii  tin-  last  decade,  very  littU-  infor- 
inution  on  the  chemical  part  of  the  proei-ss  can  be  gathered 
from  lechniial  journals.  What  concentration  of  the  solu- 
tions and  what  proportion  between  ammonia  and  sodinni 
ihloride  is  found  most  suitable  and  economical  in  practice 
are  questions  hitherto  unanswered.  The  author  has  at- 
tempted to  supply  this  deticicncy  by  some  laboratory 
experiments,  but  how  far  these  will  be  I'onnd  applicable  iii 
working  on  the  large  scale  must  remain  undecided  for  the 
present.  One  litre  of  saturated  brine  contains,  at  l.l  ('., 
.•J17-8  grnis.  of  sodium  chloride,  but  the  solubililv  of  the 
latter  is  moditied  by  the  amount  of  ammonia  present.  The 
folloniiig    table,    which    does    not    claim    to    lie   absolutely 


NH, 


NaOl. 


NHi. 


XaCI. 


Per  Cent.*    Per  Cent.     Per  Cent.  ]  Per  Cent.     Per  Cent 

.'ffi  29-.-1  li-.-i      I        27'7  "•-- 


f.-i 
.'j-ii 

li-O 


'I'.Vi 
iS'O 
28- fi 
28S 
28-0 


"'."l 

27-1 

s-0 

215-S 

8-5 

2I1--1 

a-0 

Ml 

NaCI. 

Percent, 
•i-.-i 

Per  Cent. 

10-0 

25-4 

10-5 

2.V1 

ii-o 

2t-S 

1       11-5 

24-* 

12-0 

21-1 

*  "Per  Cent."  in  tins  and  the  folltiwintf  tables,  nicaus  the 
quantity  of  salts  in  graunucs  (>er  100  cc 

.\  solution,  which  contains  7  -8  per  cent,  of  auimoiiia  and 
2C-8  per  cent,  of  sodium  cldoride,  contains  both  ingredients 
in  their  nndccular  proportion,  and  for  the  purpose  of  the 
experiments  t\vo  scries  of  solutions  must  be  considered, 
vi/. : — 1.  Concentrated  solutions,  which  contain  as  much 
sodium  chloride  as  can  be  taken  up  in  the  presence  of  a 
certain  amount  of  ammonia  ;  and  2.  Dilute  solutions  which 
are  not  fully  saturated  with  sodium  chloride.  Hiith  kinds  of 
solutions  were  trcateil  with  carbonic  ai-id  until  no  more 
bicarbonatt-  sepai-ated  out.  and  the  mother  liquor  was  ex- 
amined with  a  view  to  finding  out  the  pi-oportion  of  sodium 
chloride  which  hail  been  converted  into  liicarboiiale.  The 
result  is  tabulated  in  Tables  f.  and  II.  on.  p.  435. 

On  the  large  scale  solutions  like  No.  6  and  No.  7  of 
Table  I.  are  most  frequently  used.  Dilute  solutions  of  the 
composition  of  Table  II.  are  never  used,  as  there  is  great 
difficulty  in  carboiiating  llicin  completely.  IJesides,  the 
yield  is  smaller  owing  to  the  dilution,  and  although  the  rale 
of  decomposition  appears  to  be  more  favourable,  the  sa\  ing 
in  sodium  chloride  does  not  compensate  for  the  increaseit 
trouble.  The  best  result  in  the  laboi-jtory  experiments  was 
a  conversion  of  73 -C  per  cent,  of  the  sodium  chloride  em- 
ployed, but  in  practice  such  a  result  is  never  attained.  Tln- 
aiuonnt  of  bicarbonate  actually  obtained  is  less  than  the 
equivaU-nt  of  the  sodinni  chloride  coiLVi-rted,  for  on  freeing 
the  bicarbonate  from  the  mother  liquor  In  washing,  a  h)ss 
it{  a  to  1(1  per  cent,  is  incurred.  This  consiilerable  loss  of 
sodium  chloride  in  the  working  of  the  anmiouia-soda  process 
is  an  unfavourable  feature  of  the  inucess  ;  and  whereas 
100  kilos,  of  sodium  carbonate  theoretically  reiinire  about 
ll.'i  kilos,  of  commeri-ial  salt,  few  manufactories  will  work 
with  less  than  20O  kilos,  of  salt  per  100  kilos,  of  sodium 
carbonate.  Lately  an  improvement  has  been  introduced 
with  a  view  to  lessening  this  loss.  It  has  been  found  that 
a  liquor  which  was  satur-.itcd  with  sodium  chloriile  at  the 
commencement,  is  able  to  take  up  aixither  portion  of 
sodium  chloride  at  the  end  of  the  carbonatioii.  This  fact 
led  to  the  condusiiui  that  if  ammonia  in  excess  were 
present  at  the  beginning,  and  arrangements  were  made  to 
add  an  equivalent  amount  of  sodium  chloride  during  tin- 
progress  of  carbonatioii,  the  latter  shoulil  be  dissolved  and 
more  bicarbonate  should  be  precipitateil.  This  iiroved 
indeed  to  be  the  cast-,  and  as  a  result  a  conversion  np  to 
80  per  Cent,  of  the  sodinni  chloride  nsecl  has  been  reached. 
The  author  modified  this  improvement,  whereby  the  resnli 
is  still  more  favounible.  Ammonia  and  carbonic  acid  are 
passed  into  the  residual  mother  liquor  while  it  is  in  inti- 
mate contact  w  ith  solid  sodium  chloride.  After  some  time, 
ammonium  chloride  is  precipitated  in  large  quantities, 
whereas  ammonium  carbonate  and  sodium  chloriile  remain 
in  solution.  The  precipitate  is  se|iarateil.  ami  the  filtrate 
can  Ih-  directly  used  ftir  further  carbonation.  The  following 
example  shows  the  working  of  this  process.  The  lesidual 
mother  liquor  showed  : — 9-4  per  cent  NaCl  and  l!)-8  per 
cent.  Ml.t'l.  After  treatment  with  NaCI,  Nil-,,  and  ("O.j, 
and  filtration,  it  showed:  — 23- 1  jier  cent.  NaCl,  5-9  p«'r  cent. 
NII,C1,  and  18-.-1  per  cent.  (XH,).,CU).,.  A  liquor  of  this 
composition  is  very  suitable  for  direct  carbonation.  The 
author  promises  to  publish  later  on  further  details  on  the 
theory  and  practice  of  this  improvenient.  —  S.  II. 
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Tadi.e  I. 
CoXCEXTnATKD  SoLiiTiox-;. 


Original  Solution. 

Carbonated  Solution. 

JTo. 

"B. 

NHv 

XbCI. 

•B. 

NH,. 

XaCI. 

NH,CI. 

Sxteor 
Deoompoc-ition. 

Na,CO, 
in  GmM. 

1 

•Ji-4 

Per  Cent. 

S-.4 

Per  Cent. 
S9-fi 

21-4 

Per  Cent. 
fl-B 

Per  Cent. 
20-1 

Per  Cent. 
91 

... 

Per  Litre. 
90-n 

2 

Jin 

rr. 

2S1 

20-2 

1-0 

17-9 

in-3 

4fi-0 

S 

2iiS                   4-9 

28e 

.■ 

14-8 

14-9 

F.^i■^ 

1 

I'J  1                        .',0 

sr-s 

11-0 

16-3 

C2-5 

u 

19-n                ci 

27  •« 

17-2 

"■' 

iro 

16-4 

620 

t] 

ifl-n                rt  s 

27-4 

17-1 

1-2 

10-9 

16-4 

02-3 

1S3 

; 

is-n                «a 

27-.1 

1-S 

10-2                    Irtl 

63- 1 

140 

M 

18-7        1         fi-s 

27-4          ' 

.. 

9-9 

19-1) 

(17-6 

l.W 

n 

is-i                --i 

.»-■.> 

r.1 

9-3 

I7ri 

67-S 

154 

111 

i;-4                 89 

2.5-8 

1-3 

7-4 

is-8 

7«-S 

1«W 

11 

144                 ur, 

2.-.1 

,, 

1-3 

7-.-i 

Is-.i 

7S-6 

14.-, 

12 

1.T4                     1.1-2 

•iS-.l 

2-9 

O-.".                    lt-2 

62-0 

l.ti 

Table  11. 
Dir.iTTE  Solutions. 


Oripi 
No.           "  B. 

nel  Solution.                                                                                Carbonated  Solution. 

1                                              '                                              11 

XH,.               NaOI.                 "B.                NH,.               NaOI.             NH.CI.       tw^^-k           ^^°» 

.  Deeomposition.       m  Grms. 

4  l.i-8 

5  136 

9               14-8 

1 

Per  Cent. 
.1-9 

i!-8 

7'2 

Percent. 
22-9 

20-5 

22-6 

Per  Cent. 
.. 

1 

Percent.         Per  Cent. 
7-4                     ,.V2 

s-9                  1(7 

6-9                     l.i-3 

1 

Pit  Lit  n>. 
tS-1            1 

70-.-?           1 

70-5 

1 

PATENTS. 
ImproFPmetits   ht    the  Mauufuclure   of  ^[ftallir  Sulphates. 
\V.  X.  Hartley,  Dublin,  and  \X .  E.  B.  Blenkinson,  London. 
Knjr.  I'at.  6029.  April  2."i,  1887.     «'/. 

This  invention  deals  with  the  sulphatisin^  of  easily 
oxidisable  nietals,  whose  sulphates  are  not  ileoomposed  at  a 
red  heat,  such  as  manganese  and  the  frequently  assoeiated 
metals,  copper,  nickel,  and  cobalt.  The  oxide  ore  is  mixed 
under  edge  runners  with  pyrites,  or  with  any  sulphnrised 
material  which,  on  healing  with  manganese  or  nickel 
oxides,  will  yield  a  sulphide  or  oxj'Sulpliide.  A  suitable 
proportion  is  914  parts  of  pyrites  "  suLalls "  (containing  47 
per  cent.  S)  to  ll(j  parts  of  mangane»ie  ore  (with  59 — 70 
per  cent.  .\In(  K,).  This  charge,  which  ii  at  first  black,  is 
lieated  in  a  reverberatory  (U-  nnifflc  furnace  to  a  tem- 
perature of  about  .160"  ('.  ;  here  it  is  left  in  a  4-inch 
layer  for  six  hours  for  the  formation  of  sulphide  and 
oxysulphide,  indicated  by  the  greenish-brown  colour  of  the 
mixture.  Air  is  now  freely  admitted,  when,  on  stirriug, 
combustion  occurs  beneath  the  surface,  and  the  oxidation 
to  sulphate  gradually  proceeds  downwards,  attended  by  a 
change  in  colour  to  pinkish  grey.  After  beating  finally  to 
a  dull  red  heat,  the  charge,  while  still  hot,  is  shovelleil  into 
water,  by  which  the  soluble  sulphates  are  extracted.  If 
copper,  nickel,  and  cobalt  be  now  present  in  the  solution, 
they  may  be  removed  as  sulphides  by  exchange  on  the 
addition  of  manganese  sulphide  or  oxvsnlphide,  using 
either  a  portion  of  the  charge  at  the  greenish-brown  stage, 
or  other  specially  [)repared.  The  mixed  sulphides  separate  1 
may  be  treated  by  known  methods  ;  the  manganese  sulphate 
is  obtained  by  evaporation  or  crystallisation.  The  presence 
of  ferrous  sulphate  indicates  an  insufficiently  high  roasting 
temperature ;  it  nay  be  removed  by  mixing  with  water 
(say  4  gallons  per   100  Ibs.l,  and  exposing  to  the  air  for 


some  hours ;  the  iron  is  thus  peroxidised,  and  may  be 
separated  as  a  basic  ferric  sniphate  by  adding  more  water 
and  boiling  the  solution.  A  little  iron  may  be  removed 
by  boiling  the  original  solution  with  a  little  "of  the  brown 
mansanese  sulphide  as  in  the  separation  of  copper. 

—  W.  G.  M. 

ImpToremenls  in  the  Matiuj'iicture  of  Soda  hi/  the  Ammonia- 
Soda  Process.  C.  T.  (laus,  H.  I,.  Sulman,  and  E.  E. 
Berry,  London.  Eng.  Pat.  7701,  May  27,  1887.  Grf. 
Tin:  improvements  consist  in  decomposing  solid  sodium 
chloride  by  means  of  a  solution  of  ammonium  bicarbonate, 
whereby  sodium  bicarbonate  and  auir.ionium  ch'oride  are 
formed.  The  resulting  liquor  is  run  off,  and  any  ammonium 
chloride  lef^  adhering  to  the  sodium  bicarbonate  is  removed 
by  washing  with  a  fresh  solution  of  ammonium  bicarbonate, 
this  being  finally  separated  by  the  application  of  heat.  For 
carrying  out  this  process,  a  series  of  closed  vessels,  con- 
nected with  each  other,  is  employed,  and  they  are  charged 
with  sodium  chloride  in  a  state  of  fine  division.  The  bottom 
is  covered  writh  a  cloth,  so  that  clear  liquor  only  cau  leave 
the  vessels.  A  solution  of  ammonium  carbonate  is  then 
run  on  the  sodium  chloride  and  carbonic  acid  pumped  into 
it,  and  as  the  whole  mass  is  kept  well  agitated,  the  decom- 
position proceeds  at  once.  When  all  the  sotlium  chloride 
has  been  converted  into  bicarbonate,  the  mother  liquor  is 
filtered  by  the  pressure  of  the  carbonic  acid  gas  into  the 
next  vessel,  where  the  excess  of  ammonium  carbonate  is 
acted  upon  by  fresh  quantities  of  sodium  chloride  and 
carbonic  acid.  The  bicarbonate  is  washed  with  ammonium 
carbonate  and  the  washings  are  also  discharged  into  the 
next  vessel,  wherea.s  the  sodium  bicarbonate,  now  freed 
from  chloride,  is  heated  for  the  recovery  of  ammonia  and 
carbonic  acid. — S.  H. 
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Improved  Procpxi)  of  proilnriiij  Ihiilnilf  <;/  Hiiii/I<i  J'roiii 
Siilpliiitv  of  Jiariiim.  M.  Si-liiicidcr,  Dresden,  Siixoiiv. 
I'ji,:.'.  I'at.  h)ii(i.  May  .11,  1887.     (*</. 

Baridm  sulplialu  in  a  fine  state  of  division  is  luixi-il  with 
viuioiis  carbonaceous  substances  sucli  as  saw  dust,  coal,  tar, 
iS:c.  The  mass  1<  now  hcalcil,  raising'  tlii'  tcniiieraluiv  above 
u  reil  heat  towanls  the  end  of  the  operation.  During  the 
whole  time,  water-gas,  or  other  gases  containing  hydroijen, 
is  passed  over  the  surface  in  excess.  In  order  to  coni- 
pleloK  i-liininale  the  sulphur  a~  sulphuretted  hvdnigeii  •ras, 
it  is  sonictiin"s  advanta.;eons  to  (one  the  gas  through  the 
nudleii  ina.ss  in  an  apparatus  similar  to  a  Hessciuer  con- 
verter. The  mass  is  now  allowed  to  cool  somewhat  and 
non-superheated  steam  blown  iner  it  to  facilitate  the  con- 
version of  the  oxide  into  tin- hydrate,  and  then  finally  and 
for  the  sauu'  reason  the  viscid  mass  is  run  into  water. 
The  amount  of  hydrogen,  or  hydrogen  containing  gas, 
required,  nuiy  be  les.sened  by  the  aildition  of  the  oxides  or 
hydrates  of  zinc,  copper,  manganese,  or  iron,  the  metal  of 
the  oxiile  combining  with  a  part  of  the  sulphur  of  the 
barium  sulphate, — S.  G.  I{. 


Jinprorfmi'tita  in  flu-  A/tiiiiiJ'iiftorf  of  <  'or Inmate  of  Sottii 
and  ( \irfionic  Acid  front  thr  Jiicarhontifr  and  in  Appti- 
rtiliix  lliirrfor.  L.  A.  Slauh,  Norlhwich,  Kng,  I'at. 
78J'.I,  May  .'U,  1887.     Sd. 

Uki.vti.s  to  the  nmnufacturc  of  sodium  carbonate  and 
almost  pure  carbonic  acid  fnun  the  sodium  bicarbonate,  as 
obtained  by  the  amuu)nia-s<nla  process.  The  inventor  lias 
found,  that  if  ammonia  or  any  of  its  compounils  with 
carbonic  acid  or  snlphuretti'il  hydrogen  be  mixed  in 
solution  wilh  bicarboiuite  and  heated  to  Miuiewhat  below 
the  boiling  point,  the  carbiunite  of  ammonia  thus  formed 
is  decomposed  into  carlnmie  acid,  \vhich  escapes,  and 
ainmoninui  hydrate,  which  partly  remains  in  solution.  The 
latter  appeal's  to  form  again  a  carbonate  at  the  expense  of 
the  carbonic  acid  of  the  sodium  bicarbonate,  and  this  is  in 
turn  ri'(h'coiiiposcd.  The  alternate  reactions  continue,  until 
there  reinaius  a  solution  of  sodium  carbonate  and  auimonia, 
the  latter  being  ultimately  driven  olf  by  boiling.  Similar 
reactions  take  place  if  aminonia  or  its  compounds  itt 
gaseous  form  are  passed  ihrongh  solntion  of  b'carbouale 
at  a  temperature  below  the  boiling  point.  Pressure  faxoiiis 
the  reaction  by  increasing  the  solubility  of  aminonia 
without  appreciably  affecting  the  dissociation  of  ammonium 
carbonate.  The  apparatus  I'lnploycd  for  carrying  out  this 
invention  consists  of  an  upright  cylinder  \  (Fig.  I),  wlrich  is 


?.!,./. 
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iiHb-divide«l    into    different    compartmentx    by    perforated 

diaphr.i;;ius  I,  with  scriiited  edjres  and  otbi-r  dlaplinignis  J, 
with  vertical  tal>i;s  K,  to  allow  of  steaoi  and  jjaseoiis 
matter  K'iiifr  passed  Ihrnii^'h.  The  mode  of  (>[)enitiiig  is 
as  follows  :  sodium  biearbouatc  i6  mixed  with  amiiioiiia'.-al 
lii|iior  at  a  temperature  of  about  GO  t'.  in  a  closed  mixer  1.' 
( I'ij;.  U),  which  is   lilted  with  a  heatiug  coil   and  agitator. 


1 


The  mixture  is  then  pumped  into  the  column  A  near  the 
lop  at  H.  .\t  the  same  time  ammonia  is  introduced  at  p, 
wlicre  the  temperature  is  sufficiently  high  to  prevent  the 
absorption  of  the  ammonia.  The  latter,  together  with  the 
steam,  entering  through  the  pipe  E  ascends  through  the 
liipior,  which  gradually  flows  down  Iron:  the  top  and  com- 
bines in  the  zones  X  X  with  part  of  the  carbonic  acid  of 
the  bicarbonate.  As  soon  a.s  the  ammonium  carbonate, 
thus  formed,  approaches  the  lower  parts,  it  is  decomposed 
in  the  zones  Y  Y  into  free  ammonia,  which  remains  in 
solution,  and  carbonic  aiid,  which  ascends  and  escapes  at  (J. 
As  the  liquor  ultimately  reaches  the  hottest  zones  Z  Z, 
.sodium  carbonate  alone  remains  in  solution,  while  aimnonia 
is  driven  out  and  ascends,  being  absorbed  by  the  li(iuors  in 
the  upper  part  of  the  column,  and  acts  again  in  the  zones 
X  X,  a>  just  described.  If  a  column  be  once  properly 
started,  only  sufficient  anuuouia  need  be  introduced  to  make 
op  for  any  losses.  The  sodium  carbouate  li(|uor  is  drawn 
off  by  the  pipe  G,  whereas  the  carbonic  aciil  escapes  at  ( ) 
and  passes  through  the  gas-trap  B  into  the  tubular  cou- 
densor  C,  where  it  is  separated  from  the  steam  and 
ammonia. — S.  H. 

ImproicmcnU  in  the  Manufacture  of  ('(trbonale  of  Snda. 

\,.    A.    Staub,    Northwich.     Eng.    Tat.    812y,    June    «, 

1887.  6d. 
Tiiisi  relates  to  the  mauufactuie  of  hydrate-  of  sodium 
•  arbiuiato  by  a  new  method.  If  a  strong  solution  of 
sodium  carbonate  be  saturated  with  ammonia  at  a  tempera- 
ture and  pressure  varying  with  the  de-^ired  amount  of 
hydration  of  the  carbonate,  the  sodium  carbonate  is  directly 
piecipitateil  in  the  desircnl  form.  Thus,  monohjdratcd 
"Odium  carbonate  is  formed  by  saturating  a  sodium  carbonate 
solution  with  ammonia  at  a  temperature  of  j.j'  to  6ii  C'., 
and  under  a  pressure  of  not  le,*s  than  live  pounds  per 
square  inch.  Instead  of  using  a  concentrated  -odium 
carbonate  solution  alone,  such  a  solution  mixed  with  sodium 
bicarbonate  may  be  employed.  In  this  case,  however,  the 
nii.Tturc  is  treated  with  ammonia  under  high  pressure  at  a 
temperature  somewhat  below  the  boiling  point.  The 
bicarbonate  is  by  this  treatment  decomposed  into  mono- 
carbonate,  which  is  precipitated,  and  carbonic  acid. — S.  U. 


Iniproiemeiil.i  m  iir  rilaliHij  lit  the  Manufaclure  n/  I'rr- 
numganale  nf  Soda,  or  of  a  Mixture  of  the  mine,  with 
other  JJisiiifhtimi  or  Oxidisiiui  Mutters.  Ci.  H.  Bolton, 
J.  K.  Wvlde,  and  It.  Auer.  'Eng.  Pat.  8217,  June  X, 
1887.  6rf. 
The  patentees  claim  the  use  of  chlorine  as  the  oxidising 
agent  iu  converting  potassium  maogaoate  into  comparatively 


pure  potassium  permanganate.  At  the  Name  time  both 
potassium  chlorate  and  hypochlorite  arc  fornie<l  from  the 
excess  of  alkali  employed  in  the  manufacture  of  the  uiun- 
ganate.  On  concentrating  the  liquitl  the  hypochlorite  is 
(lecomposed,  forming  chlorate  and  also  chloride.  The 
chlorate  and  permanganate  can  be  separated  from  one 
another  by  crystallisation,  or  the  solution  containing  them 
can  \k  used  a-s  a  new  or  improved  disinfecting  or  oxidising 
material. — S.  G.  R. 


Improvements  in  obtaining  Chlorine  or  Hydrochloric  Aciii 
Jrom  ('htoridc  of  Calcium.  W.  Bramley.  Eng.  I'at. 
8289,  June  9,  1887.     6rf. 

CiiLoiiiDK  of  calcium,  cither  iu  the  form  of  a  very  strong 
solution,  or  in  the  anhydrous  state,  is  mixed  with,  preferably, 
finely-ground  iron  ore,  in  the  proportion  of  about  one  part 
to  one  or  l.l  parts  of  the  ore.  The  mi.xture  is  th>m  raiscil 
to  a  red  heat  iu  a  current  of  dry  or  moist  air.  In  the 
former  case  chlorine  is  liberated  and  in  the  latter  hydro- 
chloric acid  gas  is  obtained.  The  residue,  now  containing  the 
lime  as  oxide,  can  be  used  instead  of  limestone  iu  the 
manufacture  of  iron. — S.  G.  K. 


Improvements  in  the  Manufacture  or  Preparation  of  Coiall 
Sntphate  and  its  .Reparation  front  other  Sulphates. 
W.  N.  Hartley.  Dublin,  and  W.  E.  B.  Ulenkinsop, 
Loudon.     Eng."  Pat.  8322,  June  22,  1887.     Of/. 

Thk  ores  of  cobalt  best  suited  for  this  process  are  iioii- 
arsenieal  oxides  or  sulphides,  with  or  without  nickel,  or 
artificial  ntixed  oxides  or  sulphides  may  be  used.  The 
crushed  material  is  mixed  with  sulphur  or  pyrites  (!>'b  parts 
of  !S  or  28  parts  of  a  4.5  per  cent.  pyTites  per  10  farts  of 
oxides  used),  and  heated  to  the  melting  point  of  zinc.  Air  is 
then  admitted,  and  the  temperature  maintained  constant 
until  combustion  slackens,  when  the  temperature  is  raised  .so 
long  as  any  absorption  of  oxygen  is  observed.  Finally  the 
charge  is  withdrawn  at  a  temperature  sufficient  to  break 
up  the  stUphates  of  iron  or  alumina  ;  leaching  with  water 
now  extracts  the  cobalt  sulphate,  leaving  any  calcium 
sulphate  for  the  most  part  insoluble.  The  mixture  of 
pyrites  and  oxide  may  be  calcined  at  once,  or  the  ore  may 
lie  mixed  with  calcium  sulphide  (either  made  for  the 
purpose  or  "  tank  waste  "  or  '•  g-as  lime  ")  or  with  barium  or 
strontium  sulphides  and  pyrites,  and  roasted.  In  any  case 
the  cobalt  sulphate  may  be  purified  by  recrystallisation.  To 
separate  zinc  sulphate  from  cobalt  sulphate,  the  sub>tance 
is  heated  to  redness  with  sufficient  cobalt  oxide,  ivhich  thu- 
becomes  sulphatised  whilst  the  zinc  is  left  as  insoluble 
oxide ;  if  in  solution,  cobalt  hydroxide  or  carbonate  is 
added  for  a  similar  purpose  when  the  liquid  is  boiling,  or 
if  preferri-d,  the  precipitatiou  oi  the  zinc  may  be  effected  by 
an  addition  of  sodium  carbonate  in  exact  quantity  to  pre- 
cipitate the  zinc.  470  parts  of  galena  calcined  with  ".">  parts 
of  cobalt  oxide  also  give  practically  pure  cobalt  sulphate  on 
leaching.  If  the  ore  contain  copper  and  manganese,  the 
sulphate  solution  is  treated  with  metallic  iron  to  precipitate 
the  former,  and  then  with  luangane-e  sulphide  or  oxy- 
sulphide  (ti(/«  Eng.  I'at.  6029  of  1887)  to  thrown  down 
cobalt  sulphide,  jhe  sulphide  may  then  be  roasted  at  a 
temperature  below  redness  ami  leached,  any  residual  cobalt 
sulphide  being  recovered  by  a  second  roasting  with  pyrites ; 
or  this  latter  roasting  may  be  effected  at  once. — W.  G.  M. 


.■Ill  Improvel  Process  for  the  Manufiuturc  of  .Sulphate  of 
Ammottin,  the  Recovery  and  Purijicatloti  of  the  By- 
products arisiuq  therefrom,  and  Apparatus  therefor. 
II.  C.  Bull  and  Co.  and  W.  E.  Sendey.  Eng.  Pa'.  9.543, 
July  G,  1887.     8</. 

TiiK  aluminous  substance  -uch  a.-  clay  i-  first  thoroughly 
mixed  with  an  exees>  of  water  imtil  it  assumes  the  con- 
sistency of  a  thin  slush.  This  is  then  passed  through  a 
series  of  .settling  weirs,  in  which  the  heavier  impurities  are 
deposited.     The  finely-divided  clay  is  now  allowed  to  settle, 
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aud  then  dcliwrcd  into  cvlindricnl  vessels,  preferably  of 
Kail,  which  arc  fiirni>liiil"  with  a  >l>aft  provided  willi 
propeller  blades.  Here,  bv  llio  action  of  sulphuric  acid,  the 
alumina  is  converted  iiilo'the  sulphate  of  alumina,  and  the 
.solution  is  again,  if  necessary,  allowed  to  settle.  It  is  then 
brought  into  contact  with  jrascous  ammonia,  whereby 
amtKonium  sulphate  is  iiroduced,  and  the  alumina  is 
precipitated  as  hydnite.  In  order  to  purify  the  latter  it  is 
then  dissolved  in  hydrochloric  acid  and  sidijeeteil  to  a  biffh 
teinperatuiv,  «Ucreby  the  chlorides  of  the  Tarious  impurities 
are  volatilised  ami  "pass  away,  leaving  the  alumina  .-ub- 
stautially  pure.  The  sulphate  of  ammonia  is  evaporated  to 
dryness. — S.  U.  H. 


various  sources— glas-scs  prepared  in  the  laboratory  and  on 

the  large  scale  : — 

I.  The  amount  of  silicic  acid  may  vaiy  between  wide 
limits.  '.'.  The  amount  of  lime  exercises  no  special 
influence.  .1.  Alumina  has  little  direct  iDflnence  on  the 
"  llepre^sion,■'  but  is  of  imiiorlancc  in  lielpiii';  the  fusion 
and  vitritication  of  the  eharpc.  4.  The  ^'la>s  must  be 
homogeneous,  .i.  Filially,  the  bcha\ioiir  of  a  tbermoiintcr 
with  regard  to  the  constancy  of  the  zero  point  c/i/mhi/.v  uidui 
the  purity  of  the  alkali  material  employed,  i.e.,  the  fieeiUiin 
of  the  potash  from  sodium  and  the  absence  of  considerable 
ijuautities  of  potassium  from  soda-glass. — (J.  H. 


Improvements  in  the  Prodiielion  uf  Sidphurelted  Uydroycn 
in  Combinalion  uilli  the  Mauiifaclure  of  Alkali  bi/  the 
Ammonia  Process.  E.  AV.  Parnell  and  J.  Simpson, 
Liverpool.     Eug.  Pat.  9873,  July  14,  188".     6rf. 

AccouriNO  to  previous  patent  speeificatioiis  (.Eng.  Fat. 
ISt".),  381  and  rJ37,  and  18S6,  47),  the  inventors  heated  the 
residual  liquors  from  the  ammonia-soda  process  previous  to 
treating  them  with  I.eblane  vat  waste.  The  ammonium 
earbonale  was  thus  driven  off.  It  is  now  proposed  to 
dispense  with  the  preliminary  beating  and  distil  the  residual 
liquors  directly  with  \at  waste,  as  ammonium  carbonate 
decomposes  vat  waste  in  the  same  way  as  the  chloride, 
viz.,  with  formation  of  ammonium  sulphide. — S.  H. 


tmproiemenls  in  or  Ajiinrlainini/  to  the  Manufacture  of 
Phosphorus.  A.  Kicollc,  Paris.  Eng.  Pat.  1693, 
February  4,  1888.     6rf. 

The  mineral  phosphate,  either  natural  (U-  artificial,  is 
treated  with  nitric  acid,  and  then,  on  the  addition  of 
potassinm  sulphate,  the  calcium  is  preeiiiitated  as  sulphate. 
This  is  removed  by  filtraticni,  and  niercuious  nitrate  iu 
proper  quantity  is  introduced.  The  ]ihosphato  of  mercury 
thus  obtained  is  distilled  with  carbon  when,  lirst  mercury 
and  then  jihosphorus,  arc  distilled  over.  To  the  calcium 
nitrate  solution  more  potassium  sulphate  is  added,  and  the 
resulting  potassium  nitrate  crystallised. — S.  G.  R. 


Improvements  ill  Apparatus  fur  thi  Manufacture  of  Mono- 
carbonate  and  liicarbonate  of  Soda  and  Allud  Products. 
^\.  U.  Wood,  lirooklyn,  I'.S.A.  Eng.  Pat.  4284, 
March  £0,  1888.     8</. 

Tub  apparatus  consists  of  a  number  of  cylindrical  vessels 
superposed  one  above  another  and  connected  with  each 
other  by  unobstructed  jiassages.  The  lower  or  primary 
ve.s,scl.  which  is  fitted  with  an  agitator  and  a  coil  for  the 
circulation  of  a  refrigerant,  is  intended  to  do  the  piincipal 
work,  and  for  this  purpose  it  is  charged  with  aminoniaeal 
brine,  into  which  a  regular  supply  of  carbonic  acid  is 
pumped.  The  greater  portion  of  the  gas  is  here  absorbed, 
while  the  remaimler  ascends  into  the  next  \essel,  where  it 
meets  with  fre-'h  liquor  of  suitable  composition,  and  is  thus 
completely  utilised. — S.  U. 


VIIl.-GLASS,  POTTERY,  AND 
EARTHENWAKE. 


PATENT. 


Improved  /Votcw  or  Means  of  Producing  a  Cryslalltnc 
Etfccl  on  the  Surface  of  Glass  or  other  Vitreous 
Substanrc.  (i.  J.  Atkins,  I.iondon.  Eng.  Pat.  16,14-, 
November  'J4,  1887.     6(/. 

Tut:  inventor  uses  a  coiitrjietile  coating  of  glue,  gelatin, 
or  other  similar  substance  in  combinaticm  with  chrome 
alum,  tjiiiiiiii,  alcohol,  bichromate  of  ammonia,  iiotash,  or 
soda.  With  this  coating  ihere  is  much  less  danger  of 
bending  or  brcakijig  the  glass  object,  owing  to  Iheie  lieing 
more  points  of  rupture  formed  in  the  film,  whilst,  at  the 
same  time,  the  crystalline  appearance  is  effectually  pro- 
duced. The  object  can  also  be  ilried  at  a  temperature  of 
about  100  F.  instead  of  requiring  the  excessive  stoviug 
commonly  employed. — !».  G.  R. 


1X,-BU1LDING  MATERIALS,  CLAYS. 
MORTARS,  AND  CEMENTS. 

PATENTS. 

Improvements  iu  tlu  Method  of  and  Means  or  Apparatus 
Kmploycd  for  iJryiny  '*  Slip  "  or  *'  SluiTy  '*  from  which 
Portland  Cement  is  produced.  T.  II.  Lodge, 'I'yuenioulh. 
Eng.  Pat.  5814,  April  21,  1887.     8rf. 

Tni;  slurry  is  run  into  trays  arranged  in  tiers  on  ears,  whicli 
arc  then  introiluced  into  a  long  rectangular  fire-brick 
chamber  heated  by  waste  kiln  gases  circulating  through  it. 
The  cars  arc  suspcndeil  from  cross  beams  provided  with 
flanged  wheels  A\hich  run  on  rails  on  the  top  of  the  walls  of 
the  drying  eliamber.  The  wheels  are  thus  kept  fairly  cool, 
and  can  be  got  at  for  lubrication. 

Plates  are  placed  on  the  top  of  the  eliamber  to  form  a 
roof,  the  ends  arc  closed  by  floors,  and  the  whole  made 
tight  with  slurry  iiseil  as  a  lute. 

The  temperature  is  regulate'l  by  a  heat  indicator,  con- 
sisting of  some  substance  that  fuses  at  a  known  temperature, 
and  thereby  sets  in  motion  a  suitable  mechanical  device 
buuii  as  a  jiivoted  arm, — which  may  be  coated  with  luminous 
paint,— and  thus  warns  the  attendant. — B.  B. 


The  Influence 
"  Oeprension 
1086— I09G. 


of  the    Composition  rf  the  Glass    on    the 
"  of  a  Thermometer.     K.  Weber.     Ber.  21, 


TiiK  author  draws  the   following  conclusions  from  a  large 
number  of  examinations  of  diflferent  varieties  of  glass  from 


Improvements  relutiny  to  the  Manufacture  of  Portland 
i  'ement  and  in  Apparatus  employed  in  ConncvioH  there' 
with.  T.  H.  Lodge,  Tynemoiith.  Eng.  Pat.  5815, 
April  21,  1887.      llrf. 

TiiK  improved  kiln  is  shown  in  the  anuexed  iliuslration. 
The  sluriy  is  built  up  outside  the  furnace  into  a  block  or 
mass  B,  provided  with  suitable  passages  for  the  jiropcr 
circulation  of  heat.     It  is  then  lowered   by  the  hydraulic 
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irauc  (4  into  tin.'  furnace  A,  MhicU  is  jiroviileil  witli  a 
sliding  iiii'licil  fiix'-liritk  cover  K,  ami  capable  of  being  fired 
cither  by  gas  or  soliil  fuel  at  I.  The  iiroduits  of  coni- 
])UStioii  pass  off  at  (.'.  When  the  mass  iif  slurry  is  suffi- 
ciently burned,  the  drawbars  upon  which  it  rests  arc 
withdrawn,  and  the  broken  slurry  thus  formed  descends 
into  a  cooling  chamber,  leaving  the  funuicc  ready  for 
another  siuilar  operation. — C.  C.  H. 


Imjiroced  Melliod  nf  Manufaelurinti  Purlland  Cement  ami 
in  Apparatus  there/or.  B.  H.  Thwaite,  Liverpool, 
1).  J...  Collins,  London,  and  II.  Wilson,  Grays.  Eng. 
Pat.  C701,  May  7,  1887. 

TuK  cement  slurry,  nuidc  in  the  usual  way,  is  first  partially 
dried  on  floors  heate<l  by  the  waste  gases  from  the  kiln 
hereafter  described.  It  is  then  made  into  jiipcs  or  tubes,  in 
any  machine  suitable  for  the  purpose,  cut  off  into  short 
lengths,  and  fed  into  the  kiln  as  shown  in  the  ibawiug. 
This  kiln  is  fired  by  gas  from  a  producer,  entering  the 
interior  at  K,  K,  meeting  with  air  entering  at  M,  if,  and  G. 
The  sides  of  the  furnace  arc  constructed  in  wrought-iron 
plates,  and  slope  towards  an  archimedian  screw  at  U,  ruiniing 
in  a  water-.iacketed  trough  at  S ;  this  serves  for  the 
automatic  withdrawal  of  the  clinker  \rhen  burned.  Air  is 
supplied  also  thr<uigh  openings  P,  atid  serves  to  cool  the 
clinker.  The  waste  gases  pass  up  through  the  furnace 
down  the  flue  X,  and  by  side  flues  into  the  passages  Z 


below'   the   heating   floor   on  which   the  preliminary  drying 
above  mentioned  is  carried  out. — C.  C.  H. 


i'etttent  adapted  for  Ariijicial  Stfint'-  \\\trk,  and  for  f'uatiinj 
Walls  trtfh  a  suitable  Sur/'ace  J'ur  the  Jieception  of 
WeatlirrpriKif  Paint inq.  L.  (».  Kucmcyer,  London. 
Kn?.  Pat.  7243,  Jlay  18,  1887.     6(^ 

KiNEi.v  groniul  Tufa  stone  four  parts,  Portland  cement  t"o 
]iarts,  and  one  to  two  parts  of  good  ground  lime,  all  by 
me«snrc,  arc  well  and  evenly  mixed.  Walls  are  coated  as 
follows  :— The  cement  is  rendered  into  a  stiff  plastic  mass 
and  applied  to  the  surface  of  the  wall,  the  face  of  which  is 
previously  well  watered.  A  smooth  face  is  ]irodnccd  by 
floating  in  the  usual  manner,  and  when  dry  is  washed  with 
dilute  muriatic  acid.  If  subsec|uently  painted  a  fixative  of 
nine  parts  silicate  of  soda  ami  one  part  ammonia  is  applierl 
before  and  after  painting.  When  nu>ulded,  the  cement  in  a 
plastic  mass  is  ap|died  to  the  surface  of  the  mould,  and  the 
body  filled  with  mortar  or  concrete  ;  the  block  takes  several 
days  to  properly  harden.  The  cement  may  be  coloured  by 
the  addition  of  finer  mineral  pigments  dissolved  in  water 
and  mixed  therewith. — C.  C.  H. 


Iiiipruvenuiits  in  tin;  MaunJ'iicturr  of  Cement  for  JiuUdinij 
and  General  Constriutini)  Parposes.  A.  Husch,  Stock- 
ton-on-Tees.    Eng.  Pat.  7411,  May  21,  1887.     Gd. 

Two  parts  by  weight  of  granulated  blast  furnace  slag  arc 
mixe<l  with  one  part  of  magnesia  ami  one  i)art  of  chalk,  or 
the  two  latter  may  be  replaced  by  calcined  dolomite,  and 
finely  ground.  The  mixture  thus  made  constitutes  an 
exeelleot  cement. — C.  C.  H. 


Improvements  in  the  Manufacture  of  Cement.     3.  S.  Uigby, 

H(dywell.     Eng.  Pat.  10,244,  July  23,  1887.     id. 
Tui-;  lime  mud  from  the  Leblane  process  is  treated  with  the 
gases  given  oft' by  a  lime   kiln  or  by  a  kiln  in  which  clinker 
is  being  burnt.  The  carbon  dioxide  from  cither  souree  decoin- 
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]H>scs  the  sulphides  iire»eiit,  and  thereby  makes  the  lime 
mud  fit  to  I)o  used  in  thi'  umnufaotuio  uf  Portland  cement 
liv  mixing'  with  chiy  or  other  aluminous  material,  and 
calcining  in  the  ordinary  manuir — B.  15. 


Iiuprovemeiils  relatimj  to  the  MitnuJ'acttirc  of  I'oiltaml 
Cciiiint  and  in  Ai>i>iiititiis  thcrefur.  T.  H.  Lodfje,  Tyiu'- 
niouth.     Euj;.  I'at.  533:1,  AprillO,  1888.     Hrf. 

In  order  to  till  the  trays  uKuliouid  in  tlic  previous  spccifi- 
I'ation,  the  iiivcutor  uso>  a  irridiron  valve  with  openings 
corivspondiiif;  lo  the  relative  ]iiisilious  of  the  trays,  each 
opening;  having;  a  Y-sliJiped  ni(uitli-piecc,  so  that  two  trays 
on  the  same  level  nuiy  he  filled  siuiultaneously. 

Kacli  tray  of  slurry  when  dried  is  raised  hy  a  travelling 
hoist,  covered  by  "  covering  plates,"  aiul  run  along  to  an 
apparatus,  called  an  invcrtor,  consisting  of  a  frame  provided 
with  catrlies  wliich  seize  the  tray,  and  then,  rocking  on  a 
spindle,  inverts  it  so  that  the  slurrj'  rests  on  the  covering 
plates  only. 

Hy  another  movement  the  tray  is  withdrawn,  and  the 
'•  covering  jilates  "  are  then  ])ullcd  from  under  the  slurry, 
which  is  thus  huilt  into  a  "  slack."  The  ''  stack "  is 
ioweretl  into  the  kiln  by  means  of  a  worm  wheel  and  worm, 
provided  with  a  counterweight,  so  that  tlie  tackle  resumes 
its  original  position  automatically. 

The  clinker  passes  from  the  furnace  into  a  receiving 
ibamher  with  un  inclined  floor,  down  which  it  slides,  and  is 
cooled  by  air  entering  to  supply  the  kiln. — B.  P. 


X.-METALLURGY,  MINING,  Etc. 

The  Stripping  nf  Tinned  Iron  Plates.     L'lndustrie 
Moderue,  1888,  113. 

.\  suouT  outline  of  the  previous  history  of  tin  recovery  is 
given,  and  it  is  staled  that  at  the  Nickel  Works  of 
Val-13enoit,  near  Liege,  over  a  million  kilos,  of  scrap  have 
been  treated  by  the  Trotticr  and  Fuchs  acid  processes  for 
solution.  The  stripping  was  effected  in  six  or  seven  acid 
reservoirs,  each  of  3  cb.m.  capacity,  which  sufficed  to 
ileal  with  four  tons  per  ilieni,—u  very  considerable  amount, 
considering  its  bulkincss  and  the  inconvenience  attending 
the  handbng  of  scrap.  The  residual  iron  was  at  first 
forged  with  the  intention  of  working  it  up  into  sheet,  hut 
owing  to  the  worthless  iiualiiy  of  the  finished  material, 
this  was  abandoned  in  favour  of  producing  sulphate  of 
iron,  which,  however,  was  turned  out  at  the  rale  of  20  tons 
a  day,  so  that  this  treatment  was  ;:lso  given  up. 

The  latter  part  of  the  paper  describes  Lainbotte's 
process,  which  is  being  carried  out  successfully  <m  a  large 
scale  at  his  works  near  Jimssels.  Into  a  vertical  tower  of 
masonry  or  iron  the  law  scrap  is  introduced  above,  and 
passing  downward  meets  an  ascending  current  of  heated 
air  or  neutral  gases  containing  chlorine,  finally  passing 
away  at  the  bottom  of  the  chamber  completely  denuded  of 
tin.  The  chlorine  is  introduced  in  such  proportion,  and 
heated  in  flues  to  such  a  temperature,  that  it  w  ill  attack 
the  tin  and  cause  the  volatilisation  of  the  resulting  chloride, 
without  in  the  least  afTccting  the  iron.  The  heating  flues 
surrouml  the  tower  and  thus  check  radiation.  The  gases 
lontaining  the  chloride  ]iass  over  a  series  of  water  trays 
in  such  a  uuinner  that  they  meet  a  gentle  stream  of  water 
flowing  through  them  in  a  contrary  direction,  the  flow  of 
which  is  regulated  so  that  the  outgoing  stream  is  com- 
pletely saturated  with  ch'.oride.  It  is  proposed  also  first 
to  introduce  an  amount  of  water  ^'apour  into  the  gases, 
exactly  sufficient  to  form  the  cryslalliseil  liydrate,  which 
should  thus  separate  at  onee  in  the  solid  form.  '1  he  iron. 
being  completely  freed  from  tin.  has  been  already  worked 
up  in  the  forge  into  metal  of  high  (|uality  to  the  extent  of 
several  hundred  tons.  It  is  hoped  that  the  works  may  be 
able  to  treat  2,000  tons  per  aiwium. — W.  (j.  M. 


l'ATKNT.S. 

Improoements  in  Processes  for  obtaiiiini/  Siilii/nn  /mni 
Iron  Pt/rites,  (^opper  Pt/riCes^  Zinc  lilcmie,  and  otlier 
Mvlullic  Sulphides.  •',  1'".  Clans,  Wimbledon.  Kng. 
Put.  ll'JOS,  May  11,  1887.     fii/. 

Till;  sulphide,  in  pieces  of  suitable  sire,  is  introihtced 
through  a  hell  hopper  into  a  brickwork  kiln  where  it  is 
submitted  to  the  action  of  steam,  highly  superheated  in 
stoves  of  the  Wbitwell  type.  Polysulphides  thus  gi\eon 
their  excess  sulphur,  and  are  then,  in  common  with  niono- 
snlpliides,  attacked  by  the  steam,  hydrogen  sulphide  being 
formed.  Air  is  admitted  at  intervals  in  (piantity  sufficieirl 
to  burn  the  hydrogen  of  the  Il^S,  the  separated  hulpliiir 
being  subseqnentl}'  ctdlectcd  in  condensing  chambers.  The 
spent  sulphide  is  withdrawn  from  beneath.  A  kiln  con- 
sisting of  a  series  of  coniparinieuts  through  which  the 
steam  is  successivelyTed  may  be  substituted  if  preferred. 

— W.  G.  M. 


Improvements  in  the  Mannjdclnre  of  Ahiminnim  and  ils 
Atloi/.s  and  Apparatus  far  the  ptirpase.  .1.  H.  Thompson, 
Peckham,  and  \V.  Wliitc,  C'heshunt.  Kng.  Pat.  8427, 
June  11,  1887.     0(/. 

To  produce  pure  aluminium  a  mixture  of  three  parts  of 
metallic  sodium  with  lour  parts  of  cryolite  are  heated  to 
100'  C,  whereby  the  metal  will  become  pasty  and  suitable 
for  the  thcuiiugh  iticorporation  of  the  charge  by  means  of 
an  iron  spatula  ;  w  hen  cold  four  [larts  of  aluminium  chloriile 
are  added  and  the  whole  is  introduced  into  a  moveable 
hopper,  which  is  then  placed  above  a  previously  heated 
cup-bottcnned  reverberatory  furiuu'C.  The  charge  is  then 
run  into  the  furnace,  and  when  the  reaction  is  complete  it 
may  be  ta|iped  out  beneath.  To  produce  alloys,  ll!  parts  of 
cryolite  are  mixed  with  five  parts  of  sodiinn,  the  lu'cessary 
copper  or  other  metal  being  added  before  reduction.  IJy 
this  means  the  occurrence  of  explosions  is  avoided.  The 
preliminary  preparation  is  effected  in  a  cast-iron  pot  set 
in  a  cavity  in  the  lid  of  a  water  reservoir  connected  with  a 
circulating  boiler. — W.  U.  M. 


Improve meuts  in  the  Manufaetnre  i>j  Sodium  and  Pnlassiiim, 
and  Apparatus  for  the  purpose.  J.  B.  Thompson, 
Peckham.  and  W.  White.  Clieshunt.  Eng.  Pat.  812(;, 
.Tunc  11,  1887.     6(/. 

Diiv  sodium  carbonate  is  intimately  mixed  with  a  liipiid 
carbonaceous  material,  preferably  tar  ;  it  is  then  heated  to 
a  dull  red  heat  in  iron  jiots  hy  the  waste  heat  of  Hue  gases. 
When  all  volatile  matter  has  thus  been  removed,  the 
charge  is  distilled  in  a  firi'-clay  tubular  rctiut,  c  umected 
with  a  tightly-dosed  receiver,  containing  a  little  paralbn 
oil  to  ensure  a  non-oxidising  atmospht-re.  ami  also  provided 
with  au  escape  pipe  for  the  carbonic  oxide. — W.  G.  M. 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

A   I'ollameter.     C.H.Wolff.     Zeits.  f.  angew. 
Cheni.  1888,  206. 

TiiK  voltameter  here  described  is  applicable  for  imiisiiriiig 
small  elcctrii-  currents,  ^ueb  as  are  employed  for  electro- 
lytic purposes.  The  vertical  tube  .\  holds  30  ee.,  and  is 
divided  in  0-2  cc.  The  top  end  of  the  lube  is  fnnnel- 
sbaped  and  can  be  closed  by  a  ground  plug  Hi  (/,  the 
continuation  of  which  forms  a  small  thermometer  e ; 
(•represents  the  two  platinum  electrodes,  one  of  which  is 
bent  in  a  right  angle  round  the  other.  The  overflow 
tube  H  is  bent  downwards  and  connected  by  india-rubber 
tubing  with  the  levelling  vessel  H,  which  readily  slides  up 
and    down   on   au  upright.     The   apparatus    is   filled   with 
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(liliitt  Milplimio  lu-id  "f  lU  s|i.  gr.  (2i>  piT  ctiit. 
SO,ir.)-  I'O'"  tk-itrolytic  work  tlii.-  elerlric  uuni'iit  i> 
measured  with  Miffieieut  accunicy  b_v  ^iiiiplj-  leinliii;;  off 
th»*  iH*.  of  owhvdrogen  <;a>  lit  equal  levels  iti  both  tubes ; 
fcr  aceui-ate  drteruilnatious  the  amount  of  pas  evolved  must 
be  rctluccd  to  0  C.  and  "tiO  mm.  pressure  b_v  tlie  following 
furmulH ; — 

V. 273.1!  -  (/.0-88) 
^'""  273.r760.  ' 

where  y'expresse!-  the  \apour  tension  of  water  at  I  C,  and 
_/".0'88  expre>se3  the  tension  of  dilute  «ulphurii'  aeiu  of 
ri4  sp.  gr.  The  figure  obtaiued  for  V,  divided  by 
10-436  (1 'A=10'436  ee.  oxrhydrogen  pa^  at  U"  ( '.  and 
760  mm.)  gives  the  .strength  of  the  electiie  current  in 
amperes. — 8.  H. 


I'ATENTS. 

Improved  Mcuiis  nf  Oxidising  and  Decompoeing  hij 
Eiectriitil  Ailiuii  Oiiiiniic  Mailer  and  fuorganic  Sails 
III  Seuayc,  Water,  and  other  Lii/uids.  W.  Webster,  jun., 
Lee.     Eng.  Pat.  1333,  January  27,  I8S7.     (*</. 

Tub  invention  is  for  electrohtieally  oxidising  and  pre- 
cipitating organic  matter,  and  decomposing  inorganic  salts, 
in  sewage  ;  aud  for  oxidising  organic  compounds  in  water. 
At  the  negative  electrode  nascent  hydrogen,  ammonia,  &c. 
are  set  free  by  the  cuiTent,  and  pro<luee  an  alkaline 
reaction;  and  at  the  positive  electrode,  nascent  chlorine  or 
oxvgeti,  producing  an  acid  reaction.  The  negative  electrode 
is  of  iron,  and  the  positive  of  iron,  carbon,  platinum,  iSiC. 
In  treating  water  the  negative  electrode  is  often  of  carbon, 
and  may  be  sejiantted  from  the  |iositive  electrode  by  a 
porous  pot  t4)  keep  ammonia  from  the  water  treated.  The 
remainder  of  the  invention  relates  to  methods  of  arranging 
the  tanks,  electrodes,  and  mode  of  circulation  of  the  liquid. 

— E.  T. 


.■Ill  Improecd  I'rovess  for  the  Preparation  nf  Alnniiniuvi, 
Aluminium  Bronze,  and  Allo;/s  of  Aluminium  bii  Elec- 
trolysis. A.  C.  Henderson,  Dublin.  From  P.  1-.  T. 
Heroult,  Paris.     Kng.  Pal.  7426,  May  21,  1887.     8rf. 

To  produce  pure  aluminium,  cryolite  mixed  with  alumina 
is  fused  ill  a  crucible  of  agglomerated  carbon,  containeil 
within  another  of  ]dund)ago,  set  in  a  wind  furnace,  'llic 
inner  crucible,  which  itself  serves  as  a  cathode,  is  provided 
with  a  lid  twice  perforated  (to  carry  the  carbon  connecting- 
rod  to  the  cathode,  and  also   a  central  carbon  anode),  the 


cover  is  thcu  bauked  up  with  loatu  and  garden  mould. 
The  two  carbon  rods  are  prolecteil  from  oxidation  by 
earthen  tubes,  which  pass  through  the  arch  of  the  furnace. 
By  Using  a  current  of  3  volts  K.M.F.  the  alumina  is  elclro- 
lysed,  aluniiuiuni  being  de|iosited  on  the  crucible  walls,  and 
a  corresponding  amount  of  oxygen  being  liberateil  in 
contact  with  the  carbon,  which  is  thus  gradually  consumed, 
forming  carbon  monc»xiilc.  The  ahunina  and  anode  must 
be  renewed  from  time  to  time,  as  required.  To  form  alloys 
{e.g.,  of  copper)  the  copper  is  melted  in  a  carbon  crueible 
by  nieavis  of  the  voltaic  arc,  ami  alumina  is  intnxinced  by 
degrees ;  the  alumina  fuses  and  becomes  clectrfjlyscd, 
between  the  melted  copper,  which  is  used  as  a  cathode,  and 
a  carlK)ii  anode  above.  The  alloy  is  tapped  off,  and  frc  sli 
materials  are  added  at  intervals.  A  convenient  strength  of 
current  for  a  crucible  of  20  cm.  depth  (inside)  by  14  cm. 
diameti'r  at  top,  with  a  carbon  of  .j  cm.  <liameter,  is  found 
to  be  400  amperes  with  an  E.M.E.  of  20  to  25  volts.  An 
ampere  meter  introduced  in  circuit  indicates  the  progress  of 
the  operation,  ami  the  necessity  for  tapiiing  or  adding 
material.— W.  G.  II. 


Improvements  in  the  I'roduetiun  of  Aluminium.  C.  A.  Jiurg- 
hardt  aud  W.  J.  Twining,  Manchester.  Eng.  J'at.  9389, 
July  2,  1887.     6(/. 

To  a  sidution  of  sodium  t>r  potassium  aluniinati'  containing 
about  7 '2  ozs.  of  aluminium  |ier  gallon,  are  added  4  lbs.  of 
l»j  per  cent,  potassium  cyanide  dissolved  in  a  quart  of 
water,  aud  then,  gradually,  2'2,"i  lbs.  of  i)otassium  bi- 
carb(uiate  ;  the  whole  is  boiled  for  12  hour^,  ami  made  up 
to  a  gallon.  For  aluminium  plating,  the  bath  is  used  at  a 
temperature  of  175^  F.,  with  aluminium  or  platimim  elec- 
trodes ;  for  extracting  the  metal,  a  carbon  or  cop]ier  cathode 
is  employed.  The  addition  of  a  little  free  hydrocyanic 
acid  ensures  a  deposit  of  bright  aluminium. — W.  G.  M. 


Improved  Frncess  and  Apparatus  for  Tunning  by  Aid  nf 
Electricity.  E.  Worms  and  .J.  Bale,  Paris,  France.  Eng. 
Pat.  9515,  July  5,  1887.     8rf. 

See  this  Journal,  188S,/'.  443. 


Improvements  in  Galvanic  Butteries.     J.  Xoail,  East  Ham, 
E^sex.     Eng.  Pat.  734,  January  17,  1888.    Sd. 

The  containing  vessel,  preferably  of  metal,  has  a  tap  in 
the  bottom  to  let  off  the  liquid  when  desired.  The  negative 
electrode  is  a  perforated  cylinder  of  negative  metal  resting 
in  a  tray  of  the  same  material  containing  a  suitable  oxide. 
Its  top  contains  a  crate  or  basket  filled  with  the  necessary 
exciting  salt.  The  positive  electrode  is  a  cylinder  sur- 
rounding the  other,  and  making  an  air-tight  joint  at  the  top 
of  the  cover.  If  the  gas  fornu'd  by  the  action  of  the  battery 
is  not  allowetl  to  escape,  it  compresses  the  liquid  to  the 
edge  of  the  positive  electroile  or  of  some  hole  in  it.  The 
exciting  salt  in  the  crate  is  then  out  of  reach  of  the  liipiid, 
ami  local  action  ceases.  By  turning  a  tap,  however,  the 
p:i.ses  are  allowed  to  escape,  the  liquid  rises  and  covers  the 
exciting  salt,  and  the  battery  is  ready  for  work. — E.  T. 


Improvements  in  and  relating  to  (iatvanic  Batteries. 
II.  H.Lake,  Loudon.  From  H.Walter,  Cincinnati,  U.S.A. 
Eng.  Pat.  3995,  March  15,  1888.     8rf. 

I>'  this  cell  the  negative  electrode  is  a  carbon  rod  packeil 
round  with  crushed  carbon,  which  is  separated  from  the 
zinc  by  a  bag  of  canvas,  or  some  such  material,  or  by-  a 
perforated  glazed  cell,  the  zinc  being  at  the  .same  time 
wrapped  round  with  some  absorbing  material  for  the  same 
purpose.  The  object  is  to  get  large  negative  surface  with 
low  resistance.  The  binding  post  is  attaclied  to  the  carbon 
by  screwing  or  soldering  to  one  end  plated  for  the  purpose, 
or  by  means  of  a  piece  of  platinum  wire  pluggcil  into  a 
hole,  the  binding  screw  in  that  case  K'ing  attached  to  a 
Se|>arate  bridge  or  support.  .VU  parts  requiring  it  may 
consist  of  or  be  plated  with  jilatiuum. — E.  T. 
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ImiirvreiHenls  in  or  relating  to  Storage  Batteries. 
\V.  r.  ThonipsKii,  lx)ii(loii.  From  C.  U.  1'.  Gihsoii,  Now 
York,  U.S.A.     Kn^'.  I'at.  4274,  Miuvhao,  188S.     «</. 

TiiK  ai-tivc  iiiiiteriiil  '^  l>lii'-o<l  i"  small  ca|vMilc>  of  thin  lead, 
and  eoveiMif  (he  same  nialerial  put  on.  'I'lio  ■  are  placed 
ill  perfonilioiis  in  llie  jilatrs.  ami  tlir  wluili-  passed  through 
rollors.  These  flatten  the  |.n>jeetiiig  ends  of  the  capsules, 
eiinipres-.  the  active  material  so  that  it  tits  the  perfcmitions, 
and  at  the  same  time  slightiv  thin  out  the  jilates.  If 
required  for  ir-e  at  oiiee.  the  ends  of  the  capsules  may  be 
perforated. — K.  T. 


XII.-FATS.  OILS,   AND   SOAP 
MANUFACTUKE. 

.1  yew    /sii-uleic    AcitI,  Solid  Oleic   Acid.     M.   Cou>t  aud 

A.  Saytzeff.  J.  Prakl.  C'hcm.  37,  269—290. 
llvDKo.wsTEABic  acid,  prepared  by  the  action  of  sulphuric 
aeid  and  water  on  ordinary  oleic  acid,  when  distilled  under 
diiniuislieil  iiressure,  yields  between  2S.")'  and  300  ,  a  dis- 
tillate consisting  of  a  niixtnre  of  ordinary  and  solid  oleic 
acids,  together  with  some  unchanged  hydroxystcaric  acid. 
To  obtain  the  solid  product,  the  acids  are  converted  into 
their  soilinm  salts,  anil  these,  by  the  addition  of  zinc  sulphate 
into  the  zinc  salts.  These  are  extracted  with  boiling  alcohol, 
ill  which  the  salts  of  the  two  oleic  acids  dissolve,  that  of  the 
solid  iso-oleic  acid  separating  out  on  cooling.  The  free 
acid  is  obtained  by  boiling  the  zinc  salt  with  sulphuric  aeid, 
and  can  be  recrystallised  from  ether.  Thus  imrificd  it 
melts  aud  solidifies  at  44'  to  4.V  :  analyses  agree  with  the 
formula  C,sH.„<1...  The  sodium  salt  of  the  acid  is  obtained 
bv  wanning  an  afcoholic  solution  of  the  aeid  with  scdium 
carbonate,  and  rccrystallising  from  alcohol.  Other  salts 
are  prepared  by  double  decomposition  of  the  sodium  salt  : 
the  calcium,  barium,  and  zinc  salts  are  described,  all  of 
which  are  insoluble  in  water.  The  free  acid  is  readily 
soluble  ill  ether  and  alcohol,  especially  in  the  latter.  Treated 
with  bromine,  a  dibromide,  ('i,^!!,,!)...  Hi..,  results,  as  is  the 
case  with  orilinary  oleic  acid  and  with  elaidie  acid,  and 
this,  on  reduction  with  ziuc  and  hydrochloric  acid,  forms 
the  solid  oleic  aeid  again.  The  dibromidc  of  the  iso-acid 
reads  nuich  less  iea<lily  with  silver  oxide  than  that  of 
ordinary  oleic  acid  does,  requiring  a  high  temperature.  The 
resulting  fatty  acid  is  a  dihydroxystcaric  acid,  which 
differs,  however,  in  its  properties  from  that  obtained  from 
ordinary  oleic  acid;  tieatcil  with  hydriodic  acid,  iodo- 
stearic  acid  results,  which  yields  stearic  acid  when  reduced 
in  alcoholic  solution.  The  iso-oleic  aeid,  when  acted  upon 
b\  liyilriodic  acid,  fiuins  iodo-stearic  acid,  which  is  a  thick, 
amber-coloured  liipiid  resembling  the  correspoiuling  aci<l 
obtained  from  oleic  acid,  and  which  reacts  with  silver  oxide 
at  a  high  temperature,  forming  a  hydroxystcaric  acid 
ideutical  ill  its  inelling  anil  solidifying  points  with  the 
livdroxystearie  acid  from  ordinary  oleii'  acid,  but  differing 
ill  it-  solubility  in  alcohol  and  ether,  as  also  in  the  fact  that 
it  distils  without  decomposition.  I'lie  iodo-stearic  aciil  from 
oleic  acid  is  converted  into  a  lii|iiiil  and  a  solid  oleic  acid 
by  the  action  of  ahoholic  iiotash.  The  isomeric  aeid  from 
iso-oleic  acid  yields  solid  oleic  acid  only:  and  mainly  on 
accoiiiil  of  this  decomposition  the  authors  assign  the 
following  formulic  to  the  two  isomeric  oleic  acids  :  — 


O.) 


Ordinary  oleic  acid — 

Cll3(CHo"),3.CH  :  CU.CH,..rO.OlI. 


oxidises  iso-oleic  Hcid  to  dihydroxystcaric  acid,  which  mells 
at  77^ — 78^  and  solidifies  at  66° — O.V"'  ;  the  S(Mliiiiii,  catciuni, 
and  silver  salts  are  described.  This  aeid  is  identical  with 
that  obtained  by  the  action  of  silver  oxide  on  the  dihromidc 
of  iso-oleic  acid.  The  action  of  eonccntrati'd  sulphuric 
aeid  on  iso-oleic  acid  ajipeais  to  vary  with  the  teinpcraturc  ; 
below  .'iO  a  hydroxystcaric  acid  is  formed  which  distils 
almost  without  decomposition:  but  \<ith  the  tcmiicratiiie 
of  the  reaction  at  65  the  acid  obtained  decomposes  on 
distillation  into  oleic  acid  and  water,  as  is  the  case  with 
the  livdroxystearie  acid  |>iepared  in  a  similar  way  from 
ordinary  oleic  acid.  These  facts  favour  the  above  sugges- 
tions on  the  constitution  of  the  two  isomeric  oleic  acid-, 
the  acid  which  ilislils  without  decomposition  is  most 
probably  a  -  livdroxystearie  acid,  that  which  yields  oleic 
acid  anil  water,  the  corresjiouding  /3-acid,  which  would  be 
less  stable.  Hotli  these  acids  can  be  derived  from  ifo-olcic 
acid  constituted  as  above,  as  follows  : — 

(1.)  CH.,(Cir.i),,.CH:  CH.CO.OU  +  UM  = 
CH,(CHo)„.CH,,.CH.OH.CO.OH. 

(2).  CHjCCHj^u.CH  :  CH.CO.OH  +  \i.X>  = 
CH3(CH.,)„.CH.OH.eH.,.CO.OH. 

T"o  liyilioxystearie  acids  could  likewise  be  derived  from  the 
alternative  formula  for  ordinary  oleic  acid  suggested  above, 
one  of  which  would  be  a  /8-acid,  the  other  a  7-aeid,  of 
which  the  latter  would  be  ch.iracterised  by  its  inslahilily 
aud  tendency  to  form  a  lactone,  properties  in  no  way  in 
accordance  with  the  above  observations. — C.  A.  K, 


(2.)  Iso-olcic  acid — 

CH,.(CH.),3.Cir..CU  :  tll.Co.tJlI. 

Iso-oleic  aeid  yields  the  same  products  as  oleic  and 
elaidie  aciils  wlieii  fused  with  alkali,  \  iz.,  acetic  aud  palmitic 
acids  ;  it  is  therefore  suggested  that  in  the  ease  of  oleic 
acid,  an  intermediary  reaction  takes  place  in  the  decompo- 
sition, otherwise  the  above  formula  speaks  against  such  a 
result.     All   alkaline   solution   of  potassium   permanganate 


'/'Ac  Oil  from  Seeds  of  Jatropha  Ciircas.  V.  M.  Horn. 
Zeils.  Anal.  Chem.  27,  163—165. 
This  oil  is  used  for  illuminating  purposes,  for  the  luannfac- 
tiirc  of  soap,  for  adulterating  olive  oil,  and  for  the  prepara- 
tion of  Turkey  red  oil.  The  oil  has  a  yellow  colour  aud 
solidifies  at  0"  C.  It  is  only  slightly  soluble  in  alcohol, 
which  distinguishes  it  from  castor  oil.  It  is  saponified  with 
alcoholic  icon  ap|iarently  readily  in  the  cold;  but  as  the 
oil  is  insoluble  in  alcohol,  sapouification  is  best  conducted 
with  solid  potash  in  the  cold,  and  alcohol  then  added  when 
the  potash  salt  dissolves.  The  excess  of  alkali  is  titrated 
with  liydrochloric  acid,  phcuolphthaleiii  being  employed  as 
indicator.  It  differs  from  castor  oil  iu  that  it  is  almost 
insoluble  iu  alcohol,  and  has  a  lower  specific  gravity  and  a 
higher  saponification  and  iodine  co-efficient. — .1.  B,  C. 


I'ATKXT^;. 
Ah  I'li/irureU  Mtlhnd  and  Apparatus  for  Filtering  .'</m/i( 
or  oilier   Oiltt.      'I".   Turner,   Preston.      Eng.    Pal.  r>7ol">. 
May  9,  1»87.     Gd. 

A  rvL1NUUii.'AI.  tank,  fitted  at  the  upper  part  with  a  fniinel 
and  filtering  sicM*s,  jiackcd  with  cotton  waste,  forms  ;i 
receiver  for  dirty  oil  ;  the  lower  portion  separated  by  a 
partition  forms'  a  receiver  for  clean  oil.  'I'nbcs  filled  with 
cotton  waste  set  iu  the  interior  of  the  upper  part  of  the 
filtering  tank  act  a-  filters  for  the  oil,  which  is  heated  by  a 
steam  Jiipe.  The  filtered  oil  passes  into  a  funnel  fitted  with 
sieves  and  filled  with  water,  through  which  it  ascends,  the 
clean  oil  overflowing  at  the  top  into  the  storage  tank. 

— (. .  C.  11. 


Improvements  in  the  Manufacture  (f  Soaps  and  (UcanMuif 
Compositions.  V.  l!aiiil>ow,  Lutoii.  Kiig.  Pat.  I6,.'1U'.', 
November  28,  1887.  6rf. 
Two  ounces  of  kerosene  or  petroleum  arc  mixed  «itli 
1  lb.  of  soap  dissolved  in  alkali.  T'he  mixtiiie  is  heated, 
and,  while  in  a  liquid  slate,  poured  into  moulds.  The 
mineral  oils  arc  said  to  neutralise  the  injurious  aetimi  of 
any  excess  of  alkali  not  taken  up  or  destroyed  by  the  other 
ingrcdicuts. — D.  B. 
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XIll.-PAINTS,  PIGMENTS,  VARNISHES, 
AND  RESINS. 

I'ATKNTS. 

Imiirvrcmciils  in  Ti-aliiig  or  Imptirliiii/  liujij  iir  Opacity 
In  Sulpbu/t  11/'  liiiii/ta  and  olliir  SulphiiUs  and  Sub- 
.-lancis,  and  llii-  Manufacture  from  MaieriaU  so  triated 
••f  Whili-  and  Tinttd  or  Coloured  Pigment:!.  J.  C. 
Martin,  Haiiiiuii>iiiitli.    Kiij;.  Pat.  6619,  Slav  5, 1S87.    6d. 

BvitUM  ^nlphate  ami  raliium  ^<^llphatt•,  alone  or  togi'tluT, 
arc  ^roiiiiil  I'ither  wet  or  dry  with  slakeJor  quick  lime.  With 
siuh  a  iiiixtiiro,  wliite  lead,  ziiii-  oxide,  iron  oxide,  or  ziue 
sulphide  is  incorporated ;  the  resulting  luaterial  is  of 
•rrealer  sp.  gr.  than  its  constituents,  and  forms  a  tougher 
eoiupound  with  oil,  resembling  white  lend  in  texture. 

The  lime  may  vary  in  ipiantity  up  to  30  per  cent,  of  the 
total  weight  of  the  i)igment,  but  commonly  0  per  cent,  to 
7  per  cent,  is  used. 

Its  function  appears  to  be  twofold  :  — 

^1)  To  form   compounds,  of  considerable   density,   with 

less  basic  oxides ; 
(2.)  To  saponify  a   portion   of  the  oil   with  which  the 

pigment  is  mixed. — B.  B. 


Improiements  in  the  Treatment  of  India-rubber,  ('aoulchouc, 
(rutta-pereha,  and  Analogous  Gums.  A.  M.  Wood, 
Westminster.     Eiig.  Pat.  6875,  May  10,  1887.     6</. 

StVKKAi.  mixtures  (tf  asbestos,  whalebone,  camphor  wood, 
catechu,  tanniu,  gum  kauri,  ammonium  sulphate,  chloride, 
lungstate,  and  carbonate,  sotlium  tuugst;«te,  and  borate, 
boric  acid,  alum,  ars<-uic,  &c.,  ate  incorporated  with  india- 
rubber  and  similar  bodies  in  order  to  produce  cheap  and 
durable  rubber-substitutes. — B.  B. 


littpri>i;tmi:nts  relalinij  to  llic  Preparation  of  O-ridcs  of  Iron 
and  to  Apparatus  thenfor.  E.  A.  Jones,  Middlesbrough, 
aud  F.  F.  Jcnes,  Loudon.  Eng.  Pat.  7761,  May  27, 
1887.     6</. 

To  obtain  coloured  oxities  from  liamnier  scale  i)r  natural 
oxides  of  iron,  the  crusluil  material  is  treated  in  shallow 
pans  with  sulphuric  acid  at  a  tcmpei-afure  of  180°  F.  ; 
the  resulting  sulphate  after  crtLshiug  is  subjected  to  a 
roasting  proce>s  until  the  wbr)le  of  the  sulphur  has  been 
driven  off.  T  his  operation  is  iK'st  effected  by  allowing  the 
sulphate  to  fall  in  a  gentle  stream  from  the  top  of  a  liigh 
furcace,  conlainiug  a  number  of  transverse  bars  to  impede 
its  progress,  and  thus  ensure  thorough  calcination.  Below 
the  chamber  i>  a  grate  to  control  the  tem|)er.iture,  and  air 
(heated  by  the  wa»te  tine  gases  in  a  recuperator)  is  led  iu 
beneath.  Th<'  coloured  o.xidc  i>  withdntwii  through  iloors 
provided  al  the  bottom.  Or  the  >calc  may  be  he:itcd  at 
once  ill  Mich  a  chamber,  in  an  atmosphere  preferably 
>urcbarged  with  oxygen. — W.  G.  M. 


Improitmeuti  in  Pi/rvjci/linr  Cnnipounds  and  Wirnislics. 
I".  Cniue,  Xew  Jersey,  U.S.A.  From  W.  1).  Field,  New 
Jersey,  U.S.A.     Kng.  Pat.  82.Vt,  June  S,  1887.     6rf. 

PltOl'Vl.  and  butyl  acetates  alone,  together,  or  niixc<l  wilh 
benzene,  light  petroleum,  acetone,  methyl  and  ethyl 
alcohols,  and  auiyl  ai'etate,  are  use<l  as  sohents  for  jiyroxy- 
line  for  the  manufacture  of  varnishes  and  laeipiers,  and  for 
the  pixMluction  of  celluloid. 

The  ailvautages  claimed  for  the  propyl  or  liiity  I  acetate-s 
are  their  gix>d  solvent  powers,  the  sutScient  but  not  too 
great  rapidity  with  which  they  e\aporate,  their  non- 
hygroscopic  chanicter,  the  ease  with  which  they  mix  with 
the  other  substances  mentioned  above,  and  their  compara- 
tively agreeable  otb>ur. — B.  B. 


Improved  Anti-corrotice  and  Anli-faaliHg  Compositions  for 
Co<Uintf  of  Submerged  Surfaces.  J.  (*.  Wallace  and  W. 
Ward,  North  ShieliU.  Kng.  Pat.  1101.  Januarv  24, 
ISS8.     id. 

The  surface  to  be  protected  is  first  coated  with  the  aiili- 
corrosioii,  and  then  with  the  aiiti-fouling  composition.  The 
former  consists  of  kerosene,  gum  kauri,  Stockholm  tar, 
tallow,  zinc  oxide,  ferric  oxide,  lead  acetate,  pine  varnisli, 
gutta-percha  solution  and  roil  lead,  while  the  latter  com- 
prises kerosene,  gum  kauri,  resin  oil,  white  zinc,  pine 
varnish,  acetate  of  copper,  cuprous  or  eupric  oxide, 
"  mineral  green,"  \'^enetian  red,  and  lead  acetate. 

In  both  cases  all  the  ingrolieiits  need  not  be  used,  aud 
the  proportions  and  mode  of  iiicor|M)ration  mar  l)e  varic*l 
at  discretion. — B.  B. 

Improiements  in  the  Manufacture  and  Applicatiun  of 
Incombustible  Paint.  F.  de  Couinck,  San  Francisco, 
U.S.A.     Eng.  Pat.  379j,  March  12,  1888.     4d. 

Two  and  a  quarter  parts  of  finely  pulverised  aslwstos  arc 
mixed  with  one  part  of  zinc  oxide,  by  weight  ;  a  solution 
consisting  of  30  parts  of  zinc  chloride  sol.,  56'  B.,  50  parts 
ammonia  borate  sol.  3'  B.,  20  parts  of  a  solution  (warm) 
containing  25  per  cent,  of  drv  glue,  all  by  weight,  is  then 
prepared.  40  parts  of  the  powder  are  then  mixed  with 
60  parts  cf  the  solution,  forming  a  liquid  capable  of  being 
used  as  a  paint,  either  alone  or  in  conjunction  with  an  oil 
paint.  It  is  found  that  a  coating  of  paint  weighing  65  grms. 
I   to  the  square  vard  is  sufficient  to  render  cloth  uninflammable. 

— B.  B. 


XIV.-TANNINa,  LEATHER,  GLUE,  AND 
SIZE. 

PATENTS. 

Improcemenls  in  Tunning  and  Apparatus  therefor.  K.  I. 
f.anvin-Schraen,  Lille,  France.  Eng.  Pat.  17,103,  Decem- 
ber 12,  1887.     8rf. 

TiiK  hides  to  be  tanned  are  subjected  alteruatcly  to  the 
action  of  any  suitable  tanning  liquid,  aud  to  a  vacuum. 
The  hides  are  suspended  on  wooden  frames,  to  which  a 
rocking  motion  can  be  given  by  means  of  a  ro<l  and 
eccentric,  within  a  cylindrical  vat  provided  with  a  lid  which 
can  be  closed  air-tight.  At  regular  intervals  the  tan  liquor 
is  run  off  from  the  hides  and  a  vacuum  produced  in  the 
vat,  and  when  the  hides  have  l)eeii  exposed  to  the  vacuum 
sufficiently  long,  tau  liquor  is  again  run  in.  I'ontaci  wilh 
steam  or  air  is  to  be  avoided  during  the  tanning. — B.  11. 


A  Manufacture  of  Tannins,  Gallales,  Kim>.\;  and  ot/vr 
Vegetable  K.rtrarts  from  a  certain  Tree  Bark  and  Wood, 
ami  Treatment  and  Processes  cniploged  for  obtaining 
such  Article-'!.  II.  J.  Simpson  and  G.  de  Si.  Mackirdy, 
Liver]nM)l,  and  A.  Taylor,  Edinburgh.  Eng.  Pat.  8816, 
June  18,1887.     6rf. 

Tills  invention  has  for  its  object  the  utilis;ition  of  the  wimmI 
and  Inirk  of  the  Californian  red  wood  tri'e  (,Scguoia 
Sempercirens).  The  wood  or  bark  is  stee]«ed  in  a  solution 
of  caustic  alkali  al  a  te!nj)eraturc  of  80 — 212  F.  for  about 
four  hours.  The  red  liquor  is  then  conceiitratol  by  evapo- 
ration or  precipitateil  by  a  mineral  acid,  or  treated  in  any 
way  iu  accordance  with  the  purpose  for  \\bich  il  is  being 
manufactured,  so  as  to  prepare  it  for  the  uses  of  tin-  tanner, 
or  as  a  pigment,  a  wood  stain,  an  iiiseeticiile,  or  for  sanitary 
durposes, — B.  H. 

Improced  Process  and  Apparatus  for  Tanning  bg  Aid  if 
Electricity.  E.  Worms  and  J.  Bale,  Paris,  France.  Eng. 
Pat.  9515,  July  5,  1887.     8rf. 

Tins  invention  relates  to  the  application  of  electricity  in 
tanning  by  rotating  ilnuns.  A  drum  of  the  onlinary  coii- 
slructioB  is  used,  and  a  current  of  electricity  is   caused  to 
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pass  through  the  contents  of  it  by  fixing  on  the  circum- 
foroMec  of  the  driini  two  nirtiillii.'  riiips  whii'h  nrc  electrically 
connected  with  cii\iilai-  comlnctors  pliiceil  in  the  interior  of 
the  drum,  llearinf;  aKaiuNt  llie  external  rliifrs  arc  two 
s|iriu^'  rnlilK'r.s  coiinecieii  to  the  two  poles  of  a  battery  or 
other  (leuerator  of  electricity.  The  tanning  in  the  ilnini  is 
conducted  iu  the  ordinary  way,  the  patentees  recomniendin}; 
the  iiildition  of  sunie  essence  of  turpentine.  Drawings  arc 
-iven.— B.  H. 


Impruvtnuiils    in    the    Prurcss    of    'J'aiiiiiii;/.     W.    Zahn,   | 

Newark,  U.S  A.  Kiij;.  Tat.  2353,' February  1.^,  1K88.  -id. 
An  improved  process  of  niakinfr  kid  leather.  The  skins  [ 
are  nnhaireil  by  treatment  with  •'  sulphate  of  sodium  "  or 
arsenic  and  are  then  "  pured  "  witli  doj;  manure.  Tlie 
skins  are  next  soaked  for  I A  liours  in  a  5  per  cent,  salt 
sohition.  They  are  then  placed  in  a  vat  containing  for 
every  liai  lbs.  weight  of  skins — .')  lbs.  potassium  bichromate, 
2  lbs.  salt,  and  -Jk  lb«.  unniatic  acid  in  .')  gallons  water. 
.\fter  remaining  about  4  hours  in  this  the  skins  are  trans- 
ferred to  a  vat  containing  12  lbs.  "  byposulphate  of  soda" 
and  3  lbs.  inuiiatie  aeidof  7t)  B.  in  10  gallons  water.  When 
sutficiently  treated  the  skins  are  placed  in  a  solution  of 
-aponified  ncals  foot  oil  and  (inercitron  extract  or  other 
tanning  n.aterial.  The  skins  arc  then  ready  for  dyeing  and 
Kni.sliing. — 15.  II. 


I'lipniiiliiiii  of  (Hue  Slur/;  for  the  rruiliiclioii  of  GcUtiine, 
(Hue.   and   Size.     T.  1'.   Milligan,   Kew  Jersej",   U.S.A.   I 
Kng.  Pat.  3393,  March  6,  1SS8.     C</. 

I'lin  following  illustra'es  the  process  as  applicil  to  the 
treatment  of  fresh  pieces  and  fleshings  from  the  tairaer's 
beam  After  washing  in  clean  cold  water,  the  stock  is 
placed  in  a  suitable  basket  ami  plunged  into  boiling  water  j 
for  less  than  one  niiimte.  This  causes  the  stock  to  shrink,  j 
hardens  the  tissues,  and  diminishes  the  Avcight  by  over 
III  p  r  cent.  The  stock  is  now  dried  in  a  properly  ventilated 
loft  heated  to  12.) — 170  F.  The  slock  when  bone  dry 
is  put  in  a  basket  anil  plungid  for  10  minutes  in  a  boiling  | 
sohition  of  12  lbs.  soda  ciyst.-.ls  in  100  gallons  soft  water, 
which  removes  the  grease.  Thr  alkali  and  grease  are  rinsed 
off  with  hot,  foUowi'd  by  cold  water.  T'lie  stock  is  now 
soaked  till  hard  in  alum  solution  containing  10  lbs.  alum  in 
100  gallons  water.  The  stock  may  be  now  at  once  con- 
verted into  gelatin  or  glue,  or  it  mav  be  dried  for  futinx; 
use.— B.  H. 

An  ImpiOLcd  Method  iij  mid  Means  for  renderimj  Tunned 
Hides  and  Skins  Soft,  Flexible,  and  Walerproif,  and 
Mordiintinu  the  Same.  V.  Kivicre,  Newark,  U.S.A. 
Kng.  Pat.  4::1 1,  March  111,  1888.     4d.  i 

'I'liK  inventor  first  makes  a  neutral  or  basic  solution  of  | 
^esqni-oxide  of  chromium  in  a  suitable  vat,  and  adds  an  ' 
excess  of  the  salt  so  as  to  have  three  oi  four  inches  of  the 
suit  on  the  botloiu  id'  the  vat.  To  about  lOO  gallons  of  the 
chromium  solution  he  adds  .')  to  10  gallons  of  a  saturated 
solution  of  nitrate  of  iron,  and  mixes  th<uouglil\.  Freshly 
tanned  skins,  after  washing  in  warm  water  contniuiug  an 
alkali,  are  suspended  in  the  solution  for  from  5  to  15  hours. 
The  skins  are  then  removed  and  coloured  in  the  usual 
manner.  The  ses(|ui-oxide  solution  is  agitated,  and  after 
being  allowed  to  settle,  is  ready  for  another  lot  of  skins. 

— li.  11. 


XV.-AGRICULTURE.  MANURES,  Etc. 


I'rodiiclion    of 


Inttigo     in     China . 
May  4,  1S88. 


ijourn.     Soc.    -\rts 


into  the  dye  is  employed  by  each  family  for  dyeing  the 

cotton  goods  used  for  the  clothing  of  the  people.  That 
which  is  not  consumed  in  this  way  is  put  upon  the  market 
for  sale  and  ex|ioitali(m.  The  indigo  is  easily  cultivated, 
of  prolific  growth,  and  litt!e  subject  to  disease  or  the 
ravages  of  inscets.  The  ground  is  prepared  by  the  plough 
and  harrow,  thoroughly  jiulverised  ami  enriihrd  by  li<|uid 
manure,  which  is  in  common  used  by  the  t'hinese  in  the 
cultivation  of  all  their  crops.  As  in  the  cultivation  of  rice, 
the  seed  of  the  iniligo  jdant  is  sown  in  iiatches  of  ground, 
and  as  thicklv  as  jxjssiblc.  In  a  month,  when  the  plants 
are  several  inehes  high,  they  are  transiiiaiited  into  a  larger 
piece  of  ground,  and  in  rows  about  18  inches  apart.  From 
that  time  until  they  are  recpiired,  they  need  very  little  care, 
with  the  exception,  in  a  scarcity  of  rain,  of  being  occa- 
sionally watered.  When  tluy  reach  a  height  of  about  two 
feel,  and  tlie  leaves  have  assumed  a  dark  rich  blue  colour, 
they  are  cut  to  the  ground,  and  gathered  for  the  nianu- 
facturlng  process.  From  the  roots,  when  the  plants  arc 
cut  down,  another  growth  springs  up,  and  two  crops  arc 
obtained  in  the  year.  In  every  farm  there  are  a  dozen  or 
more  large  earthen  jars  or  koiigs,  of  the  eipacity  of  barrels, 
which  are  used  for  the  manufaeture  of  indigo.  Anyone 
engaging  extensively  in  the  manufacture  has  a  l.irge 
briek-liiied  tank  built  in  the  grcniud,  six  or  eight  feet  in 
depth,  and  of  a  diameter  <d  10  or  1.")  feet,  with  a  capacity 
of  many  hundred  gallons.  'J'lie  plants  are  placed  in  such  a 
receptacle,  ami  covenil  with  fresh  clear  water,  where  they  are 
allowed  to  lie  for  S';\cral  days  till  the  indican  is  decomposed 
by  fermentation.  This  proeess  is  aided  by  the  a|)plicatiou 
of  a  little  slaked  lime  and  frequent  stirring.  Thi'  iinligo  is 
precipitated  in  the  form  of  a  dark  blue  sediment,  which, 
when  dried,  forms  the  article  of  commerce.  The  (|uallty  of 
the  indigo  is  eharaclerised  by  its  colour;  the  richer  and 
darker  the  blue  the  more  it  is  esteemed,  and  the  higher 
price  it  will  fetch  in  the  market.  During  the  process  of 
manufacture,  women  with  flowers  in  their  hair  (a  universal 
custom  in  China)  are  not  ]ierniitted  to  approach  the  kongs, 
as  it  is  a  belief  that  their  presence  is  prejudicial  to  the 
quality  of  the  indigo,  ami  tor  a  like  reason  the  kongs  are 
removed  to  a  situation  protected  from  the  almos|ihere  of 
the  fields.— W.  .S.  

Dn   Ihc  Ori<)in  and  Alteratitm  if  Nilrlc  Aeid  in    Plants. 
B.  Frank.     Deutsch.  bolan.  ties.      Ber.  5,  472. 

TiiK  author  endeavours  to  prove  that  the  fonner  views  with 
regard  to  the  source  of  nitric  acid  in  the  plant  and  the 
changes  it  undergoes  are  incorrect,  lu  his  experiments  he 
has  availed  himself  of  tlu'  reaction  with  iliphenylamine 
sulphonic  acid.  When  be  had  determined  that  a  large 
number  of  seeds  were  ahsolulely  free  from  nitrogen,  he 
allow'cd  them  to  develop  in  nutritive  s()lutious  ctuitaining 
either  nitrates  or  ammonia,  or  altogether  free  from  nitrogen. 
It  was  found  that  the  jilants  only  contained  nitrates,  when 
these  had  been  supplied  to  the  roots,  and  that  plan's  arc 
tut  capable,  neither  in  darkness  ncu'  in  light,  of  forming 
nitrates  from  afumonia,  and  also  not  from  ammonia  tU' 
nitrogen  contained  in  the  atmosphere. 

The  autiicu'  also  fouiul  by  the  examination  of  a  number 
o'i  plants  known  to  he  ]>articidarly  rich  in  nitrates  that 
during  the  period  of  vegetation  considerably  more  nitric 
aeid  is  stored  tip  than  i-.  required  for  the  formation  of  new 
organs.  The  parenchyma  cells  of  the  root  and  bark,  ami  the 
pith-parenehyina  of  the  stalk,  and  the  pedicle  and  ribs  of 
the  leaf  are  the  localities  of  this  storagi'.  The  nitrates 
thus  stored  n]t  arc  employed  for  the  formation  of  fruit. 

The  examinatiim  of  other  plants,  formerly  supposed  to 
be  free  from  nitrates,  showed  that  they  also  take  up 
nitrates,  which,  however,  is  not  storcrl  but  at  (uiec  as>inii- 
lated.  Kegarding  the  assimilation,  it  was  found  that  this 
takes  idace,  not  in  the  green  leaf  tissue,  but  in  all  Ihc 
organs  of  the  plant  which  cimtain  vascular  bundles,  as  the 
roots,  stem,  pedicle  and  ribs  of  leaf,  i"tc.  In  the  plants 
which  take  up  little  nitric  acid  the  assimilation  takes  place 
in  the  root.— G.  H.  M. 


.VcoORDiMi  to  the  last  report  of  I'onsnl  .loiics,  of  I'uin 
Kiang,  the  iinligo  plant  i«  cultivated  as  part  of  the  crop 
of  every  farmer  in  that  province,  and  upon  it-  manufacture 
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XVI.-SUGAR,  STARCH,  GUM,  Etc. 

liinclosi\   Maumciii'v     .loin-,  di-s  fahr.  tic  .Siieic,  28,  •'*<"•  J**- 

Twenty  years  ago  llie  author  prepared  this  compound  by 

the  lU'tion  of  aif.'iiilie  iiitiatr  uu  siifrar  in  little  water  at  a 
tcmperaturr  almvi-  Uii  ( '.  Lately  the  saiin^  aiitlioi-,  in 
repeating  the  e.v]icrimenl  with  pure  candy  sii^'ar,  I'aili'd  to 
obtain  the  optically  inactivi'  coTupomid,  and  a>^  a  result  of 
the  experiments  he  then  instilnted  in  older  to  learn  the 
conditions  under  which  inaotosc  may  bi-  prepared,  he  found 
that  the  presence  of  a  very  small  quantity  of  alkali,  so(hi, 
potash,  or  lime,  was  essential.  This  quantity  he  found  to  be 
alMMit  G  to  lO-thoiisandths  |iarts.  With  a  qtumtily  of  between 
1  and  i-thousanilths  of  these  bases  inversion  occurred 
rapidly,  ar<::entic  nitrite  and  nitrous  ai-iil  were  formed,  and 
the  ..olulitMi  became  acid.  I'un'  inactosc  may  be  separated 
from  the  arjjcntic  nitrate  by  exactly  precipitatiiif;  the  lalli-r 
with  calcium  chloride  and  evaporation  of  the  filtrate,  after 
aildition  of  alcohol,  under  a  bell-ftlass  over  qnicklinu>.  The 
water  is  thus  absorbed,  leaving  eventually  inactosc  and  an 
alcoholic  solution  of  calcium  nitrate.  This  process  requires 
to  be  repeated  but  once,  when  the  inactosc  separates  from 
the  alcohol  as  a  syrup  and  quite  pure.  Inactosc  does  not 
redtice  alkaline  solution  of  a  cupric  salt,  but  in  an  acid 
sultttioa  it  beoonies  more  readily  inverted  than  cane  sugar 
With  calcium  hydrate  it  forms  a  salt,  which  is  not  decom- 
posed by  carbonic  f.cid.  Tlie  calcium  ■^alt  is  optically 
inactive.-  -.1.  \V.  I,. 


t'ri/s/alliiie  l.rvutuse.  M.  IliJnif,'  and  St.  Schubert. 
Sitzungsber.  der  Kaiscrl.  Akadeniie  dcr  Wisseiis.  96 
•June  Xo. 

Bv  operating  in  llie  following  manner  the  authors  have  suc- 
ceeded in  obtaining  levulose  in  the  crystalline  fonn. 

Inulin  is  heated  on  the  water-bath  for  one  hour  with  half 
per  cent,  snlphurie  acid,  the  concentration  of  the  solution  of 
IDulin  beingabout  18 — 20  percent.  JJy  this  means  theinulin 
is  completely  transformed  into  levulose,  and  the  solution  is 
but  little  coloured  and  quite  clear. 

.\fter  precipitation  of  the  sulphuric  acid  with  barium  car- 
bon;.tc,  the  filtrate  is  gently  evaporated  on  the  water-bath  to 
a  syrup,  is  taken  up  again  with  absolnlc  alcohol  and,  after 
evaporation  of  the  latter,  is  allowed  to  remain  for  several 
days  ill  a  desiccatiu-.  ( )f  this  syrup  about  M  to  200  ce. 
are  dissolved  in  hot  absolute  alcohol,  and  after  standing  for 
24  hours  the  clear  solution  is  poured  off.  By  the  introduc- 
tion of  one  or  two  crystals  of  levulose,  a  good  crop  of  the 
crystalline  variety  gradually  separates  after  standing  ime 
or  two  days.  The  crystalline  form  is  right  rectangular 
prismatic,  the  crystals  being  of  such  size  as  to  enable  the 
authors  to  measure  the  angles. — i.  W.  I,. 


would  be  —  9" -5,  and  henee  the  optical  propertioH  of  this 
mixture  are  different  from  those  of  ordinary  invert  sugar 
(a  (1))  =  I9'-98),  which  latter,  according  to  the  above 
ligures,  would  be  a  mixture  of  four  parts  of  levulose  with 
three  parts  of  dextrose.  The  specific  rotatory  power  of  a 
IcAuIose  solution  is  considerably  decreased  b\  the  a<ldition 
of  alcohol,  whilst  that  of  a  dextrose  solution  is  slightly 
iucreiise<l.  The  specific  rotatory  power  of  anhydrous 
le\  iilose  in  absolute  alcohol  is  —  17'  for  a  7 '78  percent. 
s<dution  at  20  .  Levulose  appears  to  form,  with  alcohol, 
an  ethyl  ether  of  the  formula  C,-,H„(),.(C,ir5),  and  the 
author  suggests  that  the  crystalline  levulose  obtained  In 
repeated  treatment  of  levulose  with  absolute  alcohol  may 
In-  tills  compiMind.  I.e\"ulose  forms  molecular  compounds 
with  calcium  oxide,  lead  oxide,  lead  nitrate,  lead  chloride, 
iron  and  bismuth  nitrate  ;  an  acetyl  derivative  of  levnlo50 
could  not  be  obtained.    -C.  A.  K. 


Levulose.     II.  Winter.     Anualen,  244,  29.i— .329. 

Levulose  may  be  completely  dehydrated  over  phosphoric 
anhydride  at  ."lO  ,  and  thus  the  percentage  of  levulose  iu  a 
solution  of  the  'ame  determined  ;  results  obtained  thus 
agree  with  those  given  h\  a  coinbustioii  of  the  substance. 
The  specific  rotatory  power  of  levulose  was  found  to  be 
—  71  "47  at  20  for  a  20  per  cent,  solution,  both  for 
solutions  ]>repared  from  the  ci-ystallised  and  from  the 
non-cvystalliscd  substance,  the  levulose  in  both  cases  being 
obtainccl  from  iuulin.  I.ivulose  separated  from  invert 
sugar  by  Dubrnnfaut's  calcium  method  gives  the  value 
a  I)  =  7;i^".')4  at  20^  for  a  4 '.'5  per  cent,  solution  and 
therefore  the  specitic  rotatory  power  of  levulose  is  indepen- 
dent of  the  origin  of  and  of  the  method  of  prepaiation  of 
the  substance.  A  mixture  of  pure  levulose  and  dextrose 
in  the  propoition  of  their  molecular  weights  (taking 
Q.HijOj)  was  found  to  have  a  specific  rotatory  power, 
a(D)  =  -  9^-94  at  20';  taking  that  of  levulose  as  -  "T 
and  that  of  dextrose  as  +  .'52°,  the  mean  for  the  mixture 


Liitihiie.     A.  Her/feM.      .\iinalen,  244,  274  —  29."). 

Tiir.  author  prepared  crystalline  levulose  from  inulin  bv 
treating  the  syriiii  Hrst  iditained  with  ahs<dute  alcohol, 
when  the  whole  separates  into  two  layers,  of  which  the 
upper  one  contains  the  greater  portion  of  the  levulose, 
which  is  in  part  precipitated  as  a  yellow  preci])itate  on  the 
addition  of  ether.  This  product  may  be  purified  bv 
dissolving  it  repeatedly  in  warm  alcohol  and  then  distilling 
off  the  latter,  and  it  is  then  obtained  in  the  form  of 
eidonrles.s  crystals.  The  temperature  of  the  alcohol  should 
not  be  above  40°,  otherwise  the  substance  darkens  in  colour 
owing  to  the  formation  of  deh\dration  products:  the  vield 
of  cr\stalllne  levulose  Is  .31^  per  cent,  on  the  inulin  taken. 
'I'he  crystals  are  very  hygroscopic,  even  when  quite  free 
from  alcohol;  this  is  contrar\  to  the  observations  of 
.Tnngfleish  and  Lefranc  (Compt.  Rend.  93,  .'J47V  Dwing 
to  this  fact  if  ivas  found  impossible  to  weigh  out  an  exact 
quantity  of  the  pure  levulose,  nor  did  the  author  succeed  in 
determining  the  amount  of  moisture  in  a  sample  taken,  for 
the  substance  undergoes  decomposition  even  when  dried  iu 
ii  current  of  hydrogen.  For  the  following  experiments, 
therefore,  on  tlie  specific  rotatory  power  of  the  pure 
substance,  the  percentage  of  levulose  in  the  syrup  employed, 
which  was  freed  from  alcohol  by  warming  to  .'lO',  was 
determined  by  a  combustion  on  the  assumption  of  the 
formula  tV.Hr:0„  for  levulose.  The  specific  gi-a\ity  of 
levulose  solutions  containing  from  522  to  83"  14  per  cent, 
of  the  pure  substance  are  given,  and  the  specific  rotatory 
power  of  such  solutions  is  calculated  from  the  formula — 

„(n)^    100  x.^ 

where  u  is  the  angle  of  deviation  of  the  solution,  /  the 
length  of  the  solution  in  decimetres,  p  the  per  cent,  of 
levulose  ill  the  solution,  and  d  the  specitic  gravity  of  the 
solution.  The  observations  were  taken  with  a  Laurent's 
halt-shadow  apparatus,  using  a  sodium  flame.  The  follow- 
ing table  gives  the  values  of  —  o  D  for  solutions  containing 
.'1—40  per  cent,  of  levulose  and  for  the  temperatures  20', 
30,  and  40";  they  are  interpolated  from  the  actual 
observations. 


Vai.ie.s  of  —  a  (D). 


Temp. 

S 
Percent. 

10 

Per  Cent. 

20 
Per  Cent. 

30 
Per  Cent. 

40 
Per  Cent. 

20 

07  •.'il 

on  07 

70 -.VJ 

71-02 

71-97 

.30 

- 

C4-81 

65-80 

CO  07 

G6-S5 

40 

_ 

eo-00 

«0-09 

61-48 

ro--27 

From  these  results  the  value  of  a  and  D  for  pure  levu- 
lose at  20"  is  calculated  to  be  —  7"-81,a  result  considerably 
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lower  than  that   ivoordod  bv  previous  obNt-rvors,  as  is  seen 
from  thi'  followiii;;  table  :  — 


Oliserver, 

Temp. 

™ 

lie 

'omul. 

U 

-•» 

11 

1-JS 

U 
i:i 
15 
2- 
ii 
l-'i 

«0) 

o  (.;■) 
all)) 
"U) 
»  (./•) 
a(l» 

a  in» 

ad)) 

a(i) 
a(» 

a(j) 

= 

-  inti 

-     7!>'."i 

-   .wo 

\«'ul«»ner 

-  iHfni 

HlMlllI 

-  103-8fi* 

-   iKVT 

-    92-3 

MI.MI 

-  IftS'S 

|li'tiff<>iiil<irfT 

-  i;jo-; 
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clarification  process  with  brown  coal,  which  was  tried  under 
thedircclloa  of  the  inventor,  proved  a  failure,  iind  bad  In 
be  almndnned. — S.  11. 


•  According  to  Kiliani  Ibis  sbonld  lie  —  »47'^'.t. 

The  ^pecifii■  rotatory  power  of  leviilose  decreases  as  the 
temperature  ri^^es  ;  with  an  S'.'il  per  cent,  solution  the 
decrease  from  lo'  to  lliP  at  intervals  of  in    is  :  — 


These  values  arj  interpolated  from  the  actaal  observa- 
tions; above  7i)  a  slijrbt  decomposition  appears  to  have 
taken  place.  This  decrease  only  takes  place  ^'ladually,  and 
ihc  solution  must  be  kept  for  at  lea«t  half  an  hour  at  the 
temperature  of  (d)scrvatiou  before  taking  the  readinj;.  The 
specific  rotjitory  power  increases  with  the  strenj;th  of  the 
solnlioii,  a>  1>  s<en  in  the  above  table  of  the  author's  resiills  ; 
tliU  is  also  the  case  with  ;.'lucose.  l^i'vulose  further 
resembles  j;lueose  in  the  fact  that  the  rotatory  power  of  its 
solution  on  dilution  only  diminishes  gradually,  becoming 
ion>tant  after  lonj;  standing  ;  but  if  the  diluted  solution  be 
warineil  aud  then  allowed  to  cool,  the  deirrec  of  rotation 
bcc(mies  constant  al  once  (birotation).  Thcfircat  difference 
between  the  value  obtained  by  the  author  for  the  specific 
rotatory  power  of  levulose  and  the  values  };iven  by  previous 
expi'rimeiiters  (V.  ante)  is  ascribed  to  ihc  impurity  of  the 
-ubstance  used  by  the  latter  and  also  to  their  not  havinf^ 
taken  due  account  of  the  sp.  pr.  of  the  solutions  employed. 
The  {rencral  assumption  that  invert  sugar  is  a  molecular 
nrLttiirc  of  eipial  parts  of  glucose  and  levulo.sc  is  not  in 
acconhince  with  the  abox'e  figures,  for  levulose  should  have 
a  specific  rotatory  power  of  —  OO'"*  in  a  20  per  cent,  solution, 
instead  of  —  69  '2  as  observed. 

OxiiUitiuji  of  I.eriilose. — Levulose  when  oxidised  by  means 
of  bromine  yicMs  a  small  ijiiantity  of  tri-hydroxy-butyric 
acid,  whilst  with  nitric  acid,  oxalic  acid  and  tartaric  acid, 
appear  to  be  the  main  products. — C.  .\.  K. 


77ie  Miiniiftiriurf  nj'  Sutjar/rinn  Sntjttf-l^itJtc  in  Louisiana. 
Sugar  Cane  20,  ISl. 

Wii.Kissox  reports  that  the  cxi>4riments  on  the  extraction 
of  sugar-cane  juice  by  diirusioii  resulted  in  a  great  success, 
inasnnich  as  the  extraction  of  the  juice  is  very  complete. 
iSiit  it  is  i|Ucstionab!e  whether  the  diffusion  process  will 
ever  drive  out  the  empirical  press  process  to  any  extent,  as 
bv  the  introduction  of  the  former  all  the  ^tages  of  the 
manufacture,  as  hitherto  coudueteil,  must  be  improved  aud 
subjectel  to  chemical  control,  and  this  will  be  found  im- 
practicable and  uneconomical  in  many  instance*.     Klcebcrg's 


Amrail-diim.    H.  Ungerand  Kempf.     Pharm.  Zeit.  33,218. 

OwiNfi  to  the  high  price  of  gum  ar.ib!i>,  the  authors 
n'commend  amrad-guni  a'-  a  substitute.  It  was  brought 
into  the  market  three  years  ago,  ami  romes  from  the 
.'ibyssiiiian  highlaniK,  an<l  is  probably  obtained  from  Aiaria 
Ahtiii'ti  {  Sr/iifi'inJ'iirlh).  The  gam  tonus  white,  \elk>w,  and 
brown  liiiup*  of  a  sweetish  laste  and  resinous  smell.  The 
viscidity  of  a  solution  (1:2)  is  very  goiMl.  It  also  gives, 
with  oil,  cxcelleui  emulsions,  which  keep  very  well.  Dried 
at  100"  C.  it  showed  490  per  cent  of  water,  and  the  dry 
snb.stance  left  behind  .'i'61  per  cent,  of  ash.  The  latter 
consists  of  earbonic  acid,  lime,  iron,  niagnesin,  traces  of 
phosphoric  acid,  and  scmie  i|unrlz. — S.  H. 


PATENTS. 


Tmprovenirn!^  in  tin'  Trfatmt'iil  tif  Starrit  aud  Siarrliu 
Stihstntirex,  ami  thr  Prothiction  tlifrvfrimi  I'f' a  (\>m]n>iinil 
Jitnli/  riipiililr  i)f  Iteittij  ii^ftl  11^  II  Siihatitiili'  for  Mtilt  ni 
/^ri'trin;/,  iiiiil  Jhi-  oilier  purposes.  ( ".  0\Sullivnu,  Biirtoii- 
on-Ticnt,  W.  ti.  N'aleutin,  South  Kensington.  Eiig.  Pat. 
.19(19,  November  12,  1874.     .S-cond  Edition.     f></. 

Tins  invention  consists  in  producing  from  starch  or  starch- 
yielding  substance^,  preferably  from  rice,  a  compound  solid 
body  which  the  inventors  term  '•  dextrin-maltose."  consisting 
of  the  same  pniporlitmal  (|iiautittes  of  dextrin  and  maltose 
as  arc  ordinarily  obtained  from  malt  by  a  properly  conducted 
mashing  process,  and  which  it  is  intended  should  replace  a 
porticm  of  the  malt  used  in  brewing. 

AVhen  rice  is  employed  in  the  preparation  of  this  body 
it  should  be  husked  and  ground  tine.  In  this  slate  it  is 
introduced  grailually  and  with  constant  stirring  into  boiling 
water  to  which  about  2',  percent,  of  strong  sulphuric  acid 
had  previously  been  added,  in  the  proportions  of  loo  parts 
of  rice  meal  to  2.iO  i)arts  by  weight  of  acidulated  wattT. 
The  t>peration  of  transfbrmati(m  or  convereion  ol  the  starch 
into  dextrin-maltose  may  be  carried  on  in  an  onlinary  mash 
tun  or  other  suitable  vessel  of  either  wnoil  or  inui.  The 
conversion  is  arrested  when  the  iiquid  contains  in  solution 
the  reiinisite  proportions  of  maltose  aud  ilextriu.  Thi-  may 
easily  be  ascertained  by  taking  -amples  of  the  ac:il  litpiid 
from  time  to  time,  neutralising  with  baryta  water,  filtering, 
determining  the  specific  gravity  of  the  filtnite  as  well  as  it> 
optical  activity.  From  these  data  the  specific  rotatory 
power  is  calculated.  When  this  has  reached  171"  for  the 
transition  the  tninsfiu'iuation  is  complete.  At  this  stage 
the  whole  bulk  of  acid  liipiid  is  neutrahsed  as  quickly  a- 
possible  by  means  of  finely-divided  chalk  in  suflicieni 
ipiantitv  to  neutralise  about  90  per  cent,  ol  the  free  aciil, 
completing  the  operation  l)y  the  use  of  milk  (if  linu'.  The 
liquid  :s  then  freeil  fVoiu  the  precipitated  sulphate  of  lime 
and  insoluble  portions  of  the  starch  or  starchy  substances 
by  etBcient  filtration  and  evapor.ited  in  vacuum  pans  until 
the  compound  body  ri'tains  inily  from  four  to  five  per  cent, 
of  moisture,  when  on  being  cooled  rapidly  under  the 
diminished  pressure,  it  nc(|nires  a  crumbly,  sticky,  semi- 
crystalline  condition,  aud  by  means  of  special  stirring 
apparatus  is  reinowd  from  the  pans.  —J.  H. 


Improvements  in  the  Method  of  Clarifi/in<i  and  Saturalln/f 
Snijar  Solutions,  especialhf  Beet-root  Rob  hjt  the  means 
of  Tannic  Arid  or  Tannin.  1*.  .T.  E.  Heffter,  .Mtjaner, 
(iermany.      Eng.    Pat.  Cg.ifi,  May   12,  1887.     Gd. 

In  order  to  obtain  satisfactory  results  in  the  I'Inrifiealion  of 
solutions  of  sugar  by  means  of  tannin,  four  conditions  must 
be  fulfilled.  These  are  a-  fidlows  :  (1)  the  syrup  must 
have  a  certain  alkalinity  due  lo  lime  :  (2  >  it  must  be  in  a 
concentrated  state:  (3)  it  must  be  cooled  before  and  during 
the  addition  of  tannin;  (4)  il  must  afterward^  again  be 
heated  to  complete  the  elaiificnti(ui. 
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Tlio  ilrpri'P  of  roiicpiitratioii  should  be  that  of  the  rob, 

llii-  iiiiiiiiiiiiin  iilkalinllv  OMiri,  ami  thr  ainoiiiit  of  lanniii 
ailili'il  is  si>  pr<ipoili<MU'(l  tluil  ihi'  alkaliiiltv  afliT  claiifi- 
ratiuii  is  0'(>*2  to  OMU.  liistrail  of  iisiii;;  tannin  alorn- to 
iiculnili-i'  tin-  linio,  tlii'  latlrr  may  he  first  |iartiall\  pri'- 
ripitalf,!  h\  i-arhoiiir  acid  ga>.  snl]ilinrous  a<'i«l.  or  <ttun' 
oiliir  lirni'  iirrcipitaiil. — A.  J   K. 


/itiftrorritu'iUft  111  the  Munufttvhirc  o/'  Sugar  and  in  tin- 
ApiHtratits  used  in  rnnni-.rion  tfwn'it'il/i.  \V.  ]{.  \\'arson, 
tiiasi;ow.  From  A.  Vounir,  llonohitti.  Kn;^.  I'at.  TOST, 
Ma.v  U,  IHfT.  11</. 
Tin:  object  of  the  invention  is  to  jircvcnt  or  iliiuiiiish  as  far 
as  possible  the  tit'tfrioration  of  sacchariiii'  li(pii,Is  iliiriii«: 
till- proiiss  of  lioilinjj.  The  means  iiscil  to  attain  ll\is  eiiil 
consist  of  a  vucnnni  |iaM  of  special  construction,  in  wliieli 
the  einillition  takes  place  only  in  one  portion  of  the  pan, 
which  is  (lepri-sscd  hclow  the  »pther  parts  tliercof.  The 
iin]niritii>s  thrown  otf  i'rom  the  boilinji  jiortivni  rise  to  the 
surface  of  tlu'  liquid  mass,  whence  they  flow  otf  or  are 
lU'movi-d  to  c(H>ler  parts  of  the  vacuum  iiau,  ami  from  here 
lhe_\'  are  finally  renuived  In  re\'ol\'iug  skimmers  or  other 
mechanical  means.  Full  (lra\vin«;s  of  the  specially  coii- 
struiteil  pans  are  <;iven. — A.  .1.  K. 


Jmprovfmenta  in  tlif  ^Method  of  Filtering  mid  Rijitiiug 
Suiiiir.  F.  IJosshardt,  Manchester.  From  (iiistav  Bocqnet, 
lliim,  France.      Kiij;.  I'at.  78i;5,  May  29,  18S7.     Gd. 

SoMK  sufrar  refiners  employ  in  the  ilarification  of  their 
syrups  hefore  fjlterini;  over  animal  charcoal  a  certain  dose 
of  impalpable  charcoal,  varying  from  1.^  to  .1  ]icr  cent,  in 
weight  of  the  sugar  coiitaincil  in  the  tluiil  syrup,  ox-blootl  is 
also  added,  and  this  latter  coagulates  on  heating,  carrying 
down  the  charcoal  and  the  impurities  of  the  sugar.  Tliis  is 
then  filtered  from  the  syrup  h\  \arious  proces.ses.  Accord- 
ing to  this  patent  the  residue,  consisting  of  char,  coagulated 
blood,  \c.,  is  taken  from  the  tilters  without  any  special  pre- 
vious treatment,  ar.d  heated  to  a  dull  red  heat  in  the  ab.sence 
of  air.  A  granulated  charcoal  is  thus  obtained,  which,  after 
cooling,  treating  with  weak  muriatic  acid,  and  washing  well, 
is  said  to  be  superior  to  the  original  impaljiable  char  for 
decolourising  |)urposes.  —  A.  .f.  K. 


XVII.-BREWING.  WINES.  SPIRITS.  Etc. 

lircenl  Improvemenls  in  the  Manufacture  of  Spirit. 
Dingl.  Tolyt.  ,J.  266,  418— 429.  " 

TiiK  German  Union  of  Spirit  Manufacturers  recently 
instituted  an  inquiry  concerning  the  distribution  of  the 
different  varieties  of  potatoes,  the  method  of  their  culture, 
and  the  amount  of  the  produce,  &e.,  &c.  Prof.  Maercker 
iindert<xtk  to  arrange  and  classify  the  large  amount  of 
inforniation  obtained,  and  the  result  is  given  in  the 
'Aeitschrift  f.  Spirifnsindusfrit',  1887,  .50, 

A'.  Jlesse  has  noticed  that  pressed  potato  juice  some- 
times contains  0-4° — 0-5  of  acid,  and  the  mash  prepared 
from  the  residue  0'7° — 0-9°  acid  before  the  addition 
of  yeast :  the  fermentation  was  defective.  Steaming  under 
strong  pressure  and  particularly  hastening  the  steaming 
as  well  as  the  bhining-off,  lessened  the  evil,  so  that 
mashes  of  24"75 — 26".')  per  cent,  fermented  to  13 — 1-8 
per  cent,  in  spite  of  the  high  amount  of  acid  (compare  this 
.loiirnal,  1887,  830). 

Mailer  of  Tliurgau  has  shown  that  cane-sugar,  as  well  as 
glucose,  is  present  in  sweet  potatoes.  Dextrin,  however, 
could  not  be  detected. 

yaj'ziyer  has  carried  out  experiments  on  the  use  of  the 
.leriisalem  artichoke  for  the  manufacture  of  spirit  (compare 
this  Journal,  1887,  830). 

1,160  kilos,  of  Jerusalem  artichoke  gave  120  litres  of 
spirit  of  87-8  percent,  or  I0,.j3C   litres  of  1  per  cent.,  and 


detliieting  the  spirit  of  the  malt  (.OS.')  litres  of  1  per  cent.), 

loo  kilos,  of  artichoke  g!ive  863  litres  of  1  per  Cent.  Tin- 
spirit  had  a  peculiarly  penetrating  oiloiir,  and  was  therefore 
more  suitable  lor  industrial  purposes  than  feu  the  ]u'oduclion 
of  retined  alcohol. 

(inmhinner  gi\i*s  directions  for  the  employment  of  Dtiri 
for  the  manufacture  of  siiiril  and  pressed  yeast. 

Sriirohe  stales  that  the  state  of  division  of  the  raw 
material  has  the  great*'st  intlueuce  on  the  production  of 
alcohol  and  yeast.  Whilst  the  interior  of  the  grain  niu-i 
be  ground  as  fine  as  possible,  the  hulls  must  only  be  ground 
to  a  I'crtain  extent.  The  rolling  mill  is  most  suitable  for 
dry  material,  whilst  for  wcl  a  ilisinlegratnr  is  the  best. 

The  i|Uesiion  of  how  high  the  tcmperatuie  of  a  mash 
should  b)'  alloweil  to  go  is  treated  by  Delbriick  and  others. 
It  is  considered  that  27  — 28°  is  the  maximiiui  limit,  and 
that  the  limit  for  thick-mashes  (dickmaischcn )  is  lower 
than  that  fiu'  thin-mashes  (diinnmaischen).  Dilbriiek 
and  Foth  carried  out  a  series  of  experiments  <ni  this 
point,  using  cane-sugar  with  asparagiiu'  ami  nutritive 
substances;  they  found  that  the  fermentation  carried  (»n 
at  27'o  gave  the  bi-st  result,  the  loss  of  carbonic  acid 
was  greater,  the  fermentation  was  more  comjilete,  and  the 
amount  of  alcohol  produced  larger,  t'other  workers  agreed 
with  these  results. 

K,  Miiller  has  made  experiments  with  an  apparatus  f.tr 
removing  hulls  and  other  impurities  from  the  fluid  mash. 
The  experiments  have  been  canied  out  with  potato  mashes 
and  were  generally  favourable. 

A  trial  of  Cuisinier's  method  of  preparing  mashes  has  been 
made  by  Suiire.  The  process  consists  in  comidetely  con- 
verting the  starch  into  maltose,  first  by  liquefying  the  starch 
at  a  high  teuiperatnrc  (l»9^ — 7.5  )  and  then  saccharifying 
at  a  lower  temperature  (50°).  The  author  has  shown  that 
the  complete  con\"ersion  only  takes  place  with  weak  mashes, 
and  he  concludes  from  his  results  that  the  process  Is  n^il 
suitable  for  German  distilleries  umlerthe  present  conditions, 
since  the  difficulties  in  the  way  far  exceed  the  advantages 
to  be  obtained. 

Delbniik  has  I'ontributed  an  article  to  the  Zritschrift  fi'ir 
Spirltusinditstrie  on  the  preparation  and  fermentation  of 
concentrated  mashes.  This  inu-t  depend  on  the  dryness 
of,  and  consequent  amount  <jf  starch  in  the  potatoes. 
Another  point  is  the  employment  of  malt  carefully  dried 
at  the  temperature  ()f  the  air,  in  place  ()f  green-inali. 
Mitlenzireg  observed  in  Belgian  distilleries  that  good 
results  were  obtained  when  \ery  concentrated  mashes  view 
made  at  71'.  Pelbriick  confimis  this  from  his  own 
experiments. 

ill  the  course  of  his  experiments  Delbriick  found  that 
the  presence  of  grains  considerably  diniini-hed  the  loss 
of  alcohol  from  fermenting  mashes. 

ron  Tiedemann  states  that  he  has  used  air-dried  malt, 
in   place   of  green-niali.  with  great   success  for  some  years. 

— G.  H.  M. 


Pure    Yenst    in    the    Breicenj.      H.    Eliun.      Ztsi'hr.  f.  d. 
gesammt.  Brauwesen,  H,  33. 

WiiKN  Hansen  had  shown  that  it  was  possible  to  select  a 
suitable  variety  of  yeast,  and  had  de\ised  methods  for  this 
purpose  by  which  large  quantities  of  pure  yeast  could  be 
prepared  with  certainty  from  a  single  cell  by  contimuMl 
growth,  be  constructed,  in  conjunction  with  Kiihle.  an  appa- 
ratus for  the  preparation  and  growth  of  pure  yeast  on  a 
large  scale  ;  this  apparatus  has  been  lu  use  for  some  time 
in  the  breweries  of  Alt-  and  Neu-Carlsberg.  The  author, 
in  conjunction  with  Feltmann,  has  also  devised  an  appa- 
ratus, with  some  alterations,  for  the  same  purpose,  and  this 
has  been  in  use  in  the  Heineckeii  brewery,  Rotterdam. 
The  apparatus  consists  of  two  parts,  a  steriliser  and  a 
fermenting  vessel,  of  tinned  copjier.  The  steriliser  (Fig.  1 ) 
is  I '20  m.  high,  and  OC  m.  diameter;  it  is  closed  by  an 
air-tight  lid,  and  has  a  jacket  thnmgh  w  hich  steam  or  cold 
water  can  be  passed.  A  is  a  safety-vahe,  B  the  inlet  for 
cold  water.  Two  ventilatms,  C  ami  D,  .iilmit  filtered  air 
and  pass  into  the  wort ;  the  bent  tube,  K,  is  for  the  exit  of 
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tlu"  steam  gi-iieniteil  in  tlic  vissel  ;  it  is  ri'-julatetl  by  the 
tup  V.  A  ilfliiiite  nianfiiiieter  and  thernioinelei'  allows  the 
jirossmv  ami  tempLiaturc  in  Iho  vessel  to  be  observed.  The 
wort  is  ilrawu  otf  by  (he  thiee-way  tap  (i.  The  vessel  is 
two-lliinls  tilled  with  wort  fioiii  the  coolei,  ami  (his,  after 
replaeeraeut  of  the  lid,  is  boiled.  It  is  then  stirred  and 
aerated,  whilst  excess  of  pressure  is  prevented  by  means 
of  air  filtered  throiisih  sterilised  cotton-wool. 

The  fermeiitiufi  vessel  (Fi;;.  2)  has  also  two  ventilators, 
V  and  D,  for  ai-iatiou,  an  exit  tube,  E,  for  the  carbonic  acid, 

Fi".  2, 


manoMieler,  and  also  siirhl-hole,  stirring  apparatus,  three- 
wav  tiips,  (i,  H,  f/,  lor  the  inlet  and  outlet  of  wort,  beer,  and 
yeast,  and  is  surrounded  l>y  a  pipe,  through  whieh  water  can 
circulate,  in  order  to  be  able  to  maintain  the  fermenting 
liipiid  at  the  eorreet  temperature. 

Into  the  apparatus,  previously  sterilised  by  steam,  the 
wort  from  the  steriliser  is  forced,  and  pure  yeast  from  the 
laboratory  ailded.  When  the  fernientation  is  at  an  cml, 
the  beer  is  run  off,  the  apparatus  filled  with  wort,  stirred, 
and  vi-ry  nearly  emptied.  The  wort  so  obtained,  and  con- 
taining yeast,  is  then  transferred  to  the  brewery  vessels; 
the  residue  in  the  vessel,  with  the  addition  of  wort,  serves 
for  the  further  production  of  the  yeast.     Pure  yeast  can 


thus  be  continually  obiaineil,  without  fresh  inoculatiou, 
since  the  small  amount  remaining  in  the  fermenting  vessel 
serves  this  purpose. 

In  the  brewery  mentioned  above,  two  \arieties  of  yeast 
were  cultivated  at  the  ,same  time,  and  used  on  a  large  scale. 
They  not  only  gave  certain  iharaiteristies,  as  taste  anil 
smell,  in  ditlVreni  worls,  but  also  showed  a  marked  diffe 
renee  in  atlenuulion  at  the  end  of  the  primary  fermentation. 
This  affords  fresh  eviilenee  of  the  <c)ni.ianey  uf  the  varieties 
of  Sarrfiiintiin/i'i's  crrerinice. — (J,  II.  M. 


/mprdiiiiiciils     ill    till-    Miiiiii/iiiliiri!    uf    Alctiliol.      Dillgl, 
Polyt,  J,  268,  81— !»5. 

AccOHDiNu  to  K.  Holtz  (Ger.  Pat.  39,146,  September  9, 
188B),  the  purification  of  alcohol  is  effected  by  passing 
the  vapours  through  a  hot  Fehling's  solution  or  other 
alkaline  solutii)n  ef  copper.  The  fusel  oil  is  oxidised  bv 
this  treatment,  whilst  the  ethyl  almliul  remains  unaltered, 

Heinke  is  of  opinion  that  in  estimating  starch  the  mode  of 
treating  the  raw  products  should  be  taken  into  consideration. 
He  gives  a  description  of  two  processes,  the  one  being 
applicable  to  cases  in  which  the  raw  materials  are  worked  up 
by  subjecting  them  to  high  pressure  (as  in  the  manufacture 
of  alcohol!,  whilst  the  otlier  methml  is  adapted  to  the 
treatment  of  the  raw  products  without  the  application  of 
high  pressure  as  practised  in  brewing  and  in  thepreparati(m 
of  starch.  The  estimation  of  starch  according  to  the  former 
method  is  perfoinied  in  the  following  manner  :— ,1  grms,  of 
the  finely-ground  snbslanee  are  treated  with  25  cc.  of  lactic 
acid  (1  pet  cent,  solution)  and  .30  ec.  of  water  and  healed 
in  Soxhiet's  steaming  appar.ilus  for  2^  hours  at  a  pressure 
of  .3' 5  atmospheres.  The  mixture  is  diluted  with  50  cc.  of 
hot  water  allowed  to  cool,  made  up  to  250  cc.  and  filtered. 
200  ec.  of  the  filtrate  are  then  inverted  with  15  cc.  of  hydro- 
chloric acid  (sp.  gr.  1'125)  by  boiling  for  2',  hours  in  an 
Krlenmeyer's  flask  with  upright  ecmdensing  tube.  The 
mixture  is  neutralised  with  sodium  hydroxide  and  made  up 
to  500  ec.  with  water.  25  cc.  are  then  reduced  with 
Fehling's  solution.  In  the  second  method  ,3  gnus,  of  the 
finely-ground  substance  are  mixed  with  5o  ce.  of  water, 
heated  to  boiling,  allowed  to  cool  to  G2'5  ,  and  maintained 
at  that  temperature  for  one  hour,  0-05  grui.  of  diastase 
(prepared  aecordiug  to  Linluer's  process)  being  pre\  iously 
adde'l.  The  mi.xture  is  then  diluted  witn  water  to  250  cc. 
and  filtered,  200  cc.  of  the  filtrate  being  inverted  with 
hydrochloric  acid  as  above  described. 

According  to  Asb.ith,  starch  is  estimated  by  trituratlug 
.3  grms.  of  the  substance  with  water  and  transfemng  the 
mixture  to  a  250  ee.  flask.  It  is  then  made  up  to  100  cc., 
heated  for  half  an  hour,  allowed  to  cool,  agitated  with 
standard  barium  hydroxide,  and  maib'  up  with  alcohol  to 
250  ec.  50  ee.  are  then  titrated  with  deeiuormal  hydro- 
chU>ric  acid,  phcnolphthaleiu  being  used  as  indicator. 

-D.  B. 


The  Activily  uf  Differetit  Varitlies  of  Mali.  Th.  Thorawski 
and  M.  (iliiser.  Slittheil.  d.  k  k,  tecbnolog,  Gewerbe- 
Museums,  Wein,  1887. 

Tub  former  views  regarding  the  activity  of  the  different 
varieties  of  malt  must,  according  to  the  investigations  of  the 
authors,  be  corrected  as  follows:  1.  Rye  malt  has  a  much 
greater  saccharifying  power  than  malt  from  oats.  2.  Wheat- 
malt  is  by  no  means  the  most  inactive ;  it  snrpas.ses  oats- 
malt  very  considerably,  and,  if  not  superior  to,  is  about 
eijual  to  rye-mall.  3.  The  saccharifying  power  of  carefully- 
prepared  rye  and  wheat-malt  is  a  little  less  than  that  of 
bariey-nuilt ;  in  some  eases  it  has  even  been  found  equal. 
4.  Malt  from  oats  has  a  less  saccharifying  power  than  malt 
prepared  from  any  other  species  of  corn.  5.  Mai/e-malt 
prepared  at  orrlinary  temperatures  has  a  still  lower  sacchari- 
fying power.  If  maize-malt  is  grown  at  .30' ,  and  the  growth 
stoppe<l  when  the  acrospire  has  reacbeil  2 — 3  times  the 
length  of  the  corn,  the  saccharifying  power  is  considerably 
increased  and  reaches  that  of  malt  from  oals.---G.  H.  M. 
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Tlir  OrcolouriaiilioH  of  Beer  by  Stiri-imi.  •  •.  ISeiliki-. 
Woohfiisi-hr.  f.  Hraiiorei.  5,  8;>. 
DiiilM;  fiTiiiciitation  tin-  cojoiir  of  iin»t  beers  bet'umos 
lighliT.  Cliiefly  owing  to  the  nu-rease  of  aleoliol,  coloured 
extractivf  matters,  <Iarkcr<<l  albnniiiioiils,  traces  of  caramel 
derived  from  the  earbobvdrales  of  the  malt  by  the  aetioii  of 
heat,  become  insoluble,  and  theveasl  from  such  beers  is  ot>en 
coloured  dark  brown  from  this  eause.  The  author  has  now- 
found  that  brifjht  beers,  which  at  first  were  very  good  in 
the  latter  cellars,  but  which  after  6  to  I'J  weeks  become 
lutbid  and  lighter,  owe  their  loss  of  colour  to  sarcina. 
Cultivations  of  sarcina  in  sterilised  beer-wort  also  causr  a 
considerable  di'colourisatioii  after  some  time. — G.  11.  .M- 


Purificatiim  of  Yeast.     Diugl.  Polyt.    J.  268,  2''S— -.'SH. 

Foil  some  time  concentrated  Acast  has  been  prepared  by 
means  of  centrifug-al  machines  ( I  hid.  191.  337).  Ijjtely  a 
successful  attempt  has  Ik'cu  made  not  only  to  do  this  but 
also  at  the  same  time  to  separiite  the  living  yeast  cells  from 
the  dead  ones  and  bacteiHa.  To  the  yca>t  is  added  a  dilute 
sugar  solution,  and  it  is  then  run  into  the  "  separator,"  in 
which,  by  means  cf  centrifugal  power,  the  division  of  living 
from  dead  yeast  cells  takes  place,  the  former  leaving  the 
machine  in  the  desired  concentrated  condition,  the  latter 
being  accompanied  by  bacteria  and  most  of  the  «  ater.  The 
separation  is  so  perfect  that  nothing  but  healthy  yeast  cells 
could  be  observed  in  the  one  portion,  while  in  the  other  but 
very  fev7  such  cells  were  observable.  This  purified  yeast 
has  a  remarkable  germinating  power,  a  tumbler,  one  i|uarter 
filled  with  it  liecame  filletl  to  overflowing  in  the  course  of 
a  qmirter  of  an  hour. — .T.  W.  L. 


I'.VTKNT. 


XVIII.-CHEMISTRY  OF  FOODS.  SANITARY 
CHEMISTRY,  AND  DISINFECTANTS. 

(.4)— CHEMISTRY    OF    FOOD. 

Experimeuts  on  the  Poisonuiis  JCfi'evIs  nf  Saffron  Surrogate 
(^Dhiitrocresol).     Th.  Weyl.     Ber.  21,  .512. 

DiMTKOCRESor,  when  given  in  small  doses  to  rabbits,  wa- 
found  to  have  fatal  residts.  Doses  of  0  0.J4  grm.  (for 
every  kilog.  in  weight  of  the  animal  experimented  upon) 
suspended  in  milk  or  water  and  poured  direcily  into  the 
stomach,  was  found  in  the  case  of  dogs  (weighing  5— 7  kilog. ) 
to  cause  vomiting,  followed  by  ditficulty  of  brealhing  and 
finally  severe  .seizures  of  cramp  in  the  extremities,  which  in 
the  in.ijority  of  cases  ended  fatally.  K.xperiments  were 
next  tried  by  injecting  0"02grni.  in  dilute  alcoholic  .solu- 
tion under  the  skin  of  medium-sized  dogs,  with  the  result 
that  the  same  symptoms  were  developed.  A  few  dogs 
recovered,  but  the  majority  succumbed  to  the  effects  of  the 
poison.  These  results  show  tliat  dinitrocresol  should  not 
be  used  for  the  purpose  of  colouring  foods. — G.  P. 


luiprocemenls    rela'inij    to    the    Separation    uf  Fuitel    or 

Ethereal  Oil  from   Substances  contninimi  the  same.     I. 

Traube  and   G.  Bodliinder.  Hanover.  Prussia.  Kng.  Pat. 
8.3S7,  .Jnne  10.  1887.     Grf. 

This  relates  to  the  separation  of  fusel  aud  ethereal  oils  from 
aqueous  ethyl  or  methyl  alcohols.  It  has  been  found  that 
if  mixtures  of  methyl  and  ethyl  alcohols,  and  water  in 
which  ethereal  oil  or  fusel  oils  are  contained  be  nearly 
s:iturated  with  certain  salts,  such  as  sodium  carbonate, 
ammonium  sulphate,  &c.,  a  separation  of  the  entire  liquid 
into  two  well-defiDc<l  layers  takes  place  at  certain  degrees 
of  concentration  and  temperature,  and  upon  examination  it 
was  ascertained  that  the  upper  stratum  of  liquid  contained 
nearly  all  the  admixture  of  ethereal  and  fusel  oils  that  were 
originally  present  in  the  alcoholic  li(juids. 

in  practice,  in  order  to  arrive  at  the  most  favourable 
results  the  following  method  is  recommended  :  30  to  40 
kilos,  of  anhydrous  sodium  carbonate  or  of  ammonium 
sulphate  are  dissolved  in  1  hectolitre  of  water;  to  this 
solution  is  added,  at  a  temperature  of  from  20  to  -io  degrees 
Centigrade,  50  litres  of  raw  spirit  (of  about  *<0  per  cent.) 
or  of  raw  methyl  alcohol  at  the  aforcsaiil  temperatures,  two 
strata  of  liipiid  will  be  formed,  the  upper  of  which  can 
be  readily  decreasid  or  augmented  by  slightly  heating  or 
cooling  the  liquid,  or  \)\  adding  water  or  sail.  The  two 
strata  of  liquid  are  then  separated  in  a  suitable  manner,  and 
by  repeating  the  treatment  once  or  more  with  the  upper 
layer,  highly  cimcentrated  soluiions  of  fusel  oil  or  ethereal 
oil  may  be  obtained. 

i-rom  the  lower  stratum,  which  consists  of  mixtures  of 
pure  ethyl  or  methyl  alcohol  and  water,  a  separation  of  the 
alcohol  from  the  .solution  of  the  >alt  is  effected  by  distilla- 
tion ;  the  distillate  will  then  i-imiain  pure  alcohol  free  troin 
fusel  oU.— .1.  H. 


Peptone    PrejHirations    awl    their    i'ahiaiion.     .T.    Konig. 
Dingl.  Polyt.  J.  268,  14—46. 

KrnxK  and  Chittenden  having  asserted  that  the  products 
of  artificial  peptone  digestion  brought  into  commerce  mostly 
contain  little  or  no  peptone,  the  author  examined  a  number 
of  preparations.     The  following  methoils  were  usetl  :  — 

1.  Moisture  determined  by  drying  3  to  '>  grms.  of  the 
sample  at  100" — 10.5'. 

'J.  Total  nitroqen  deteruiiued  by  Kjeldahl's  method  in 
1 — 2  grms. 

3.  Fatty  matter,  lO^Lj  grms.  mixed  with  pure  sea  sand 
in  a  Hoffineister  glass  dish  are  dried  and  powdered,  and 
the  andydrous  powder  extracted  with  ether  in  Soxblet's 
apparatus. 

4.  Mineral  matter  estimated  by  incinerating  the  prepa- 
ration, washing  with  water,  and  again  igniting. 

.5.  Peptone  soluble  in  80  per  cent,  alcohol.  Five  grms. 
are  digested  with  "20  ec.  of  water  and  100  ce.  of  90  per  cent, 
alcohol. 

6.  AiVrojPHOiMmaHcr  is  separated  as  follows  :— Five  grms. 
are  dissolved  in  150 — 200  cc.  of  water.  The  solution  is 
boiled  for  some  time,  the  precipitate  collected  on  a  filter 
and  washed  with  water  until  the  filtrate  measures  500  cc. 
The  albumen  is  determined  by  drying  and  weighing  the 
precipitate  or  by  estimating  the  nitrogen  and  multiplying 
by  6- -25.  200  ec.  of  the  filtrate  which  contains  the  soluble 
albuminoid  matter  are  heated  to  boiling  with  20 — 25  cc.  of 
a  concentrating  solution  of  acetate  of  iron.  1'he  precipitate 
is  washed  and  dried  and  the  nitrogen  contained  therein 
determined.  The  weight  represents  propeptones.  The 
filtrate  is  evaporated  to  a  volume  measuring  from  30  to  50  cc. 
and  precipitated  with  an  acid  solution  Of  sodium  phospho- 
tungstatc.  AfYer  washing  the  precipitate  with  dilute 
sulphuric  acid  the  nitrogen  is  determined,  which  when 
multiplied  by  6 '41  gives  the  quantity  of  peptone  present  in 
the  sample  under  examination. 

According  to  Cuido  Uodliinder  the  peptone  is  determined 
in  the  following  manter  ;  —  5  to  10  gnus,  of  the  sample  are 
dissolved  in  300  ec.  of  water  and  treated  with  5  cc.  of  acetic 
acid.  The  precipitate  of  albumen  ar.il  phosphate  is  collected 
on  a  filter,  washed,  dried,  ignited,  and  the  ash  deducted. 
The  filtrate  and  washings  arc  divided  into  two  equal  parts 
and  treated  as  follows  : — One  half  is  heiittd  and  saturated 
with  sodium  sulphate,  the  precipitate  is  collected  on  a  tare<l 
filter,  washed  with  a  .saturated  solution  of  sodium  sulph.ite 
acidified  with  acetic  acid,  dried  and  ignited.  The  residue 
is  treated  with  sulphuric  acid  and  the  quantity  of  the  latter 
determined  in  the  sodium  sulphate  thus  formed.  The 
weight  obtained  is  then  ilcducied  from  the  tot.al  quantity  of 
precipitate.    Ihi-    differenre    representing  prnpeplone.     Tile 
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secoiiil  half  of  ilie  solution  is  prcci]>itnt('d  in  the  cold  with 
ainmoniiim  stilphato,  fho  precipitate  collected,  washed  with 
a  saliirati-d  snlutii^n  of  ainnioiiiniu  sulphate,  dried  and 
vrci^rhed.  The  amiiioniiiiu  sulphate  is  then  determined  by 
estimating  the  sulpliurie  acid  and  the  weight  deducted  from 
the  total  ]irecipitate.  Tlic  difl'erence,  less  the  amount  of 
propeptone  previously  determined,  ■.'l^e~  the  iiifxiiprptviic 
eontaineil  in  the  sample. — 1).  li. 


Hun'  \'e(fetahh'  Afhiimhuiitls  fhr  sanir  \iifrifirr  t'fihir  for 
Mail  as  t/if  minimal  Albuminoids  r      V.  liutfrers.     Ztschr. 

f.  Biol.  24,  ■•t.">i. 

I'ltoM  the  author's  reseandies  it  appears  that  the  animal 
albuminoids  can  he  ri'plaeed  by  the  ve<;etable  with  the  same 
amount  of  nitro^'en,  without  the  balance  of  nitrogen  being 
sensibly  alti-red,  but  ^\itil  the  Leguminoste  the  alinu'Utary 
canal  is  more  loaded  than  with  flesh  diet.  The  amciunt  of 
acid  in  the  stomach  and  in  the  urine  is  less  with  a  pure 
vegetable  diet  than  with  a  mixed  diet  with  flesh. — G.  H.  M. 


I'ATKNT. 


Improvcmt'itts  nlaliiii/  to  the  Mdiiufdvlurc  of  ButUr,  ami 
to  Apparatus  therefor.  C.  A.  Johansson,  Stockholm. 
ICug.  Pat.  3994,  March  15,  1888.     8(/. 

The  improvements  emhrsiced  in  this  invention  have  for 
their  object  the  production  of  butter  direct  from  new  milk 
without   the   previous   separation  and  suhsec|uent  churning 


of  the  cream.  The  whole  operation  is  accomplished  in  one 
apparatus.  The  accompanying  drawing  shows  an  appa- 
ratus resembling  the  well-known  -'cream  separator"  or 
ecntrifupiil  skimming  machine,  Milk  is  run  into  the 
vessel  A,  at  D,  which  reM)lves  at  6,000  to  8,000  per  minute. 
The  milk  jiroper,  of  course,  as  the  heavier  body,  clings  to 
the  side  of  the  vessel,  and  jiassing  through  pipe  P  emerges 
from  the  casing  (.1  by  the  outlet-pi|)e.  The  cream  being 
lighter  takes  llie  inner  path,  and  whilst  revolving  at  this 
high  speed  is  beaten  by  the  wheel  L,  which  may  be  of 
several  shapes,  and  is  adjusted  by  the  screw  H  to  the 
correct  depth.  The  membrane  of  the  fat  globules  is  burst, 
aud  butter  formed,  which  i)aR.ses  over  the  lip  T,  and  is 
s<'ooped  out  of  the  lower  part  of  the  vessel  by  the  pipe-  M 
in  a  continuous  stream. — C  C.  II. 


(fl)— SANITARY  OHKMISTHV. 

Tile  Poismious  (Viarnrlcr  of  the.  liases  formed  in  the 
Aleohulie  I'eniieiilatioii.  1!.  Wurl/.  Compt.  rend,  106, 
363. 

TiiK  author  shows  by  experiments  with  frogs,  guinea-iugs. 
aud  rabbits  the  poisonous  nature  of  the  bases,  boiling  at 
171° — 172°,  isolated  by  Morin.  Frogs  with  an  averagi' 
weight  of  1(1  grms.  died  in  2 — 3  minutes  with  a  subculaneims 
injection  of  O'OO.')  grm.  of  the  base  in  1:10  ai|i»!Ous 
solution.— G.  H.  M. 

The  Antiseptie  Properties  of  a-Nitphlhtd.    J.  Maximo\iteh. 
Compt.  rend.  106,  3fir,. 

o-NaI'IITIIoi-  is  insoluble  in  cold  water.  One  litre  of  dilute 
alcohol,  containing  400  cc.  of  absolute  alcohctl,  dissolves 
10  grms.  of  the  substance.  The  author  has  studiid  the 
antiseptic  action  of  this  substance  towards  14  difl'creiit 
microbes,  and  Hnds  that  a-naphthol  acts  more  strongly 
antiseptic  than  does  ;8-uaphthol,  according  to  the  recent 
researches  of  Bouchard  (this  vol.,  p.  22.')).  At  the  sann- 
time  o-naphthol  is  less  injurious  to  the  animal  organism 
than  /3-naphthol.  In  order  to  kill  a  rabbit  9  grms.  of 
o-naphthol  nmst  be  used  for  every  kilo,  of  the  weight  of  the 
animal,  showing  that  it  is  three  times  less  poistinous  than 
iS-naplithol,  and  Too  times  lers  than  mercuric  iodide. 

— G.  H.  M. 


PATENTS. 

Improeeineiits  in  and  ronnected  with  the  Manufacture  of 
Material  for  Purifiiiny  and  Filtering  Water,  Sac- 
charine, and  Aleohulie  and  oilier  Fluids.  II.  liimmer, 
Liverpool.     Kng.  Tat.  83.')7,  June  10, 1887.    8d. 

Thk  object  of  this  invention  is  to  eiuihle  comparatively 
impure  iron  ores  to  he  used  for  the  manufacture  of 
"  magnetic  carbide  of  iron.'*  The  ore  in  small  pieces  mixed 
with  25  per  cent,  of  coke  fragments  and  5  per  cent,  of  saw- 
dust is  introduced  tbrougii  a  series  of  hopjwrs  on  to  the  bed 
of  a  specially  arranged  gas-heated  niuflae  furnace.  Here  it 
is  maintained  with  fre(|Uent  stirring  at  a  cherry-red  heat 
for  about  two  hours,  by  which  time  the  peroxide  will  have 
become  converted  into  magnetic  oxide,  though  no  further 
reduction  to  the  metallic  state  is  to  be  permitted.  The 
" magnetic  carbide "  thus  produced  is  drawn  out  into 
barrows,  c|Uenched  iji  cold  water,  and  treated  with  hydro- 
chloric- acid  of  1°  to  2"  Tw.  fcir  from  two  to  six  hours,  to 
remove  lime,  magnesia,  phosphorus,  and  sulphur.  After 
wa.shing  and  drying  the  material  is  ready  for  use  as  a 
filtering  medium.— W.  G.  M. 


Apparatus  to  he  used  in  the  Disinfertion,  Deodorisatiun, 
and  Purijicaiion  if  Foul  Matters.  J.  Hanson,  AVake- 
field.     Eng.  I'at.  8441,  June  1 1,  1887.     8(/. 

The  apparatus  consists  of  a  closed  liox  in  which  are  placed 
sulphites  or  hyposulphites  or  the  like.  A  syphon  com- 
muuicates  with  a  vessel  C(uitainiu|;  acid,  the  flow  of  which 
is  regulated  as  desired.  The  sulphurous  acid  gi^■^■n  oft'  nui}' 
be  stored  in  a  gas  holder,  from  whence  it  is  conveyed  by  a 
pipe  to  the  sewer  or  other  place  which  requires  disinfection. 
— C.  C.  H. 

Improrenicnls  in  A  hsorhini/  .Miiisfui'e  front  and  JJeodorisini/ 
Fceeiil  and  other  Refuse  Atatter  and  l^tilising  the  whole 
as  a  Manure.  \).  ilcGregor  and  J.McArthur,  Dundee. 
Kug.  I'at.  8328,  June  14,  1887.     id. 

rt'i.vi:i!isi;i)  slag,  clinker,  and  materials  ot  a  like  nature  is 
used  in  closets,  ash|)its,  uriruils,  or  other  such  places  where 
ficcal  matter  or  urine  may  be  deposited. — C.  C.  H. 


Impriivemenis  in  .Ipparatua  connected  leith  the  Treatment 
of  Sewaiie.  F.  W.  Lacev,  I.ondcm.  Eng.  Pat.  8800, 
•iune  18,'l887.     8rf. 

Thk    various   improvements   described    consist   of   (1)  the 
admisNionof  »ir,  by  means  of  a  cock,  into  the  suction  pipe  of 
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sewage  pumps  for  the  purport'  of  oxiflfttinii ;  (2)  passiug  the 
effluoDt  from  precipitating  lauks  through  porous  or  textile 
materials  to  secure  chtssitiealiou  and  Jisinfection ;  (3)  the 
applicatiou  of  a  suetioii  or  \acaum  pump  to  the  delivery 
pipe  of  a  filter  press;  (4)  eoiistructiiig  filter  pnss  plates  in 
the  form  of  a  gratin-r,  each  side  covered  with  a  perforated 
plate  so  as  to  effect  the  cleansiug  of  the  cloths,  ou  the 
icachiiie  by  means  of  steam  or  water;  (5)  forming  the 
hearing  studs  or  stays,  used  to  prevent  breakage,  from  a 
pill  in  ediiibiiiatioii  with  a  peg,  washer,  or  cidlar. — C.  C.  H. 


.1  .V<■^!•  or  lmi>roved  Process  for  preserving  Fish,  Meat, 
and  other  \'iclunls.  J.  F.  V.  Steenberg,  Copenbageu. 
Eng.  Pat.  9247,  June  29,  1887.     Ad. 

TiiK  fisli  is  packed  ill  peat  dust  or  charcoal,  and  separated 
therefrom  by  layers  of  porous  paper.  Materials  not  in 
themselves  antiseptic,  «.</.,  rice  husks  or  sawdust,  are  also 
iiswl,  and  effect  the  desired  object  merely  by  the  exclusion 
of  the  atmosphere. — C.  C  H. 


A  Water  Soflening  Apparatus.     \Y.  Tapp,  Bristol.     Eng. 
'  Pat.  10,023,  July  18,  1887.     id. 

A  CLOSED  porous  pot  containing  borax,  so<lium  bicarbonate, 
lime,  or  other  reagent  suitable  for  softening  the  water,  is 
immersed  therein.  The  invention  is  only  intended  for  use 
with  vessels  such  as  ewers  where  the  supply  of  water  is 
poured  off  daily,  and  then  renewed. — C.  C.  H. 


XIX.-PAPEK.  PASTEBOARD,  Etc. 

PATEXT.<. 

Improvements  in  the  Production  of  Sulphurous  Acid  or 
Sails,  or  Solutions  containing  Sulphurous  Acid,  and  in 
the  nwde  of  applying  the  same  to  the  Treatment  of 
Wood-Pulp  ami  other  Purposes.  I.  S.  McDougall,  Chad- 
derton,  near  Manchester.  Eng.  pat.  1349,  ilarch  13, 
1883.     4d.     Second  Edition. 

The  object  of  this  invention  is  to  do  away  with  the  con- 
densing towers  or  columns,  the  proper  working  of  which  is 
troublesome.  The  inventor  burns  sulphur,  pyrites,  or  spent 
oxide  of  iron  in  closed  vessels,  into  which  a  current  of  air  is 
driven  by  a  fan  or  pump.  The  current  of  air  is  sufficiently 
powerful  to  drive  the  sulphurous  acid  gas  formed  into  a 
vessel  containing  the  wood  or  other  fibrous  material  to  be 
treated,  and  water  or  a  solution  of  an  alkali  or  alkaline  earth. 
Or  the  gas  may  be  driven  into  a  separate  vessel  containing 
water  or  alkaline  sohitions.  The  working  of  the  apparatus 
is  completely  under  control. — E.  J.  B. 


binding  surface.  The  bolLs  should  be  placed  at  intervals 
of  9  to  24  inches,  accoi-ding  to  the  thickness  of  the  lining 
and  the  temperature  to  which  the  vessel  is  to  be  subjecleil. 
By  means  of  this  invention  the  durability  of  the  lead  lining 
is  much  enhanced. — E.  J.  B. 


fmprorements  in  Hollers  or  I'essets  employed  in  the  Xreat-   ■ 
meni    of    Fibrous    Materials  for    the    ilanufacture    of 
Paper  Pulp,  or  for  other  Purposes.     I.  S.  McDougall,   j 
Manchester.     Eng.  Pat.  32.57,  June  30,  1883.     6rf.     2nd 
edition. 

Tuis  invention  relates  to  a  method  of  lining  iron  vessels 
with  lead  for  treating  wood  with  solutions  of  sulphurous 
acid,  and  for  other  purposes.  ' 

Great  difficulties  have  hitherto  been  experienced  in  all 
such  lead-lined  vessels  when  submitted  to  high  temperatures 
owing  to  the  tendency  of  the  lead  lining  to  creep  and 
bulge.  This  is  due  to  the  fact  that  the  lead  does  not 
contract  on  cooling  to  the  same  extent  as  it  expanded  on 
heating. 

By  this  invention  the  lead  lining  is  secured  to  the  iron  ; 
by  means  of  a  large  number  of  bolts  p:issing  through  the 
iron  and  the  lead,  and  securely  fastened  by  means  of  nuts. 
The  head  of  the  bolt  is  protected  from  the  action  of  the 
solution  by  being  it.self  covered  with  lead,  which  is  burne<I 
on  to  the  main  covering.  Where  preferable,  washers  may 
be  placed  unner  the  bolt  beads  in  order  to  give  a  greater 


A  Manufacture  of  "  Cellulose "  or  Wood  Pulp  from  a 
certain  Tree-bark  and  Wood,  and  Treatment  and  Process 
emplttyed  for  obtaining  such  Material.  II.  .1.  Simpson 
and  G.  de  Montmorency  ilackirdy,  Liverpool,  and 
A.  Taylor,  Edinburgh.  '  Eng.  Pat.  8817,  June  18 
1887.    "6</. 

TiiK  inventors  utilise  the  bark  ami  woo<l  of  the  Califomiun 
red-wood  tree  for  the  purpose  of  preparing  paper  pulp  by 
alternate  treatment  with  caustic  soda  and  dilute  sulphuric 
acid.  From  the  hark  itself  three  different  grades  of 
cellulose  can  be  obtained:  the  cuter  bark  yields  a  coai-se 
pulp  ;  the  middle  portion  may  be  used  as  a  textile  material, 
whilst  the  portion  nearest  the  wooil  yields  a  finer  pulp. 
The  different  portions  may  be  separated  by  mechanical 
meiins. — E.  J.  B. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

On  Sulphonal.  B.  Fischer.  I'harm.  Zeit.  33,  235. 
Professor  Kast  recommends  this  as  a  new  soporific.  It  con- 
sists of  diethylsulphodiniethylmethane,  (CIl3).,C(SO.,C2H5)2» 
first  prepared  l»y  Baumaun.  It  forms  colourless,  heavy, 
prismatic  crystals,  which  fuse  at  1.30-5°  C.,  and  dissolve  in 
18  to  20  parts  of  hot  and  about  100  parts  of  cold  water. 
It  is  given  to  adults  in  doses  of  2  grms. — S.  H. 


Notes  on  Cosso.  E.  Listard.  Journ.  Phann.  C'him.  17  507, 
The  Cosso,  which  is  used  as  an  energetic  laxative,  contains 
cosine,  tannin,  resin,  and  a  volatile  oil.  Cosine  is  regarded 
by  Stromeyer  as  an  alkaloid,  while  the  author  considers  it 
to  be  an  acid.  It  combines  with  alkalis  and  lead  oxide. 
For  the  preparation  of  cosine,  cosso  mixed  with  2  per  cent, 
of  lime  is  extracted  with  80  per  cent,  alcohol,  and  then 
with  boiling  water.  The  two  extracts  are  mixed,  filtered, 
concentrated,  and  the  residue  is  treated  with  glacial  acetic 
acid.  A  precipitate  is  formed,  which  is  washed  with  water, 
and  dried  at  a  gentle  heat.  It  consists  of  cosine,  tannin, 
and  resin.  It  is  treated  with  sodium  bicarbonate,  and 
extracted  with  chloroform,  whereby  insoluble  sodium 
cosiaate  is  left  behind,  the  aqueous  solution  of  which  is 
decomposed  by  acetic  acid.  After  washing  with  water,  the 
cosine  is  re-crystallised  firom  90  per  cent,  alcohol.  It  fuses 
at  142'  C,  and  is  soluble  in  alcohol,  ether,  chloroform, 
benzene,  carbon  bisulphide,  and  naphtha.  It  gives  a  red 
colouration  with  ferric  chloride,  but  no  precipitate  with 
potassium  iodide  and  Jleyer's  reagent.  The  tannin  of  cosso 
gives  a  green  precipitate  with  iron  salts,  a  green  colouration 
with  ammonia,  and  a  copious  yellow  precipitate  with  Ie.ad 
acetate.  The  resin  of  cosso  is  brown,  and  has  an  unpleasant 
smell  and  a  bitter  taste.  It  is  soluble  in  amylalcohol, 
chloroform,  carbon  bisulphide,  and  oils,  insoluble  in  benzene. 
It  combines  witli  alkalis.  500  grms.  of  cosso-flowers  yield 
48  grms.  of  re^in. — S.  H. 


Cini-hona-Bark  from  the   District  of  the   Mapiri  River  in 
Bolivia.     L.  Schiifer.     Arch.  Pharm.  26,  303. 

Ix  the  valleys  on  the  east  side  of  the  Cordillenis  are  now 
extensive  plantations  of  cinchona,  which  yield  from  2  to 
3  kilos,  of  very  valuable  bark  per  tive.  Bark  taken  from 
Cinch.  Zambamorada  and  Cinch,  Znmhaverde  ^towm  in  this 
district  contained  as  much  as  3'72  and  4'88  per  cent,  of 
i|uiiiine  respectively. — S.  H. 
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Sanimiluc.  I..  KiKipp.  Din^'l.  r..lU.  .1.  268,  4J-44. 
In  tlic  proci'ss  (if  cxlracliiiii  ;iiicl  pniilii:iilciii  ot'  -iiiitoniiir, 
solutions  iiml  i-xtrac-ls  arc  olitaiiiiil  nliich  may  contain 
sniitonin?,  anil  thiTcfori-  nqnirc  td  bi-  tested  for  the  presence 
iif  this  substance.  I.indeV  reaction  ccinsists  in  mixin;;  a 
few  drops  of  the  solution  wilh  concentrated  snlplinric  acid, 
wbcrebv  a  violet  eoKuir  is  obtained  varNin;:  in  deptli  (if 
lint  with  tlio  amount  of  santonine  present  in  ilie  s(dntion. 
This  lest  can,  however,  he  applied  only  to  colourless 
solutions.  In  order  to  oxainiuc  C(d(Uired  solutions,  Kossa- 
koffskv  reeomniends  to  precijiitate  the  c(douiin;i.nuilter 
with  lead  acetate  and  then  treat  the  filtrate  with  snlphnrie 
acid.— I).  B. 


I'ATKNTS. 

All  liupioi-eil  (Oil/  aitinli/  ^cw  Method  fur   llir  Admixture 

of  Ferrniis  Siilphdli;  nr  Siilplidtc  nf  Iroii  mid  Pnfassiitiii 

('iirliniwli-.  (■;•  Cdrlioiiiilc  of  Polds.-iiim  sn   lliiil  ('hemini! 

Action  liiliinii  them  /.<  iirmntcd  viitil  tin    i\fcdlcinrs  arr 

ijpiised    In     <<ii-h    otiiir     in     the   jiriseiicr   of    Moisture. 

■\\  Thompson,   Kdinbnrgh.     Kng.   I'at.   .'>4in,   .Vpril    14, 

IS57.     6(/. 

As  ordinarily  prepared,  both  sulphate  of  iron  and  carbonate 

of  potassium  contain   water  of  crvstallisation,  and  hence, 

on  mixing,  carbonate  of  iron  is   at  once  precipitated.     The 

inventor  dries  and   Ihonuighly  incorporates  each  ingiedieot 

with    almond    oil,   petroleum    oil,   or    vaseline,   or    some 

resinous  substance.     The    mixture  of    the  two  substances 

is   then    made   up   into    jiills    and    coated   with    gelatin,   or 

filled  into  capsules  of  gelatin  or  membrane. — S.  G.  R. 


bromine.  The  latter  must  be  in  slight  excess  in  order  to 
decompose  all  the  ammonium  carbonate  ;  10  parts  of  hard 
I'clatiii  are  tlicn  added  to  the  emulsion. ^S.  H. 


Imiirnrements  in  the  Treatment  of  Benzoijl-sulphunic  Imide 
u-oiHinonli/  known  ax  "Saccharine.")  A.  G.  Salamon, 
London.  '  Kng.  Pat.  1.1,829,  October  12,  1887.  6(/. 
Is  using  saccharine  for  domestic  purposes  it  is  necessary, 
in  order  to  diss(dve  it,  to  employ  a  certain  percentage  of 
alkali.  The  patentee  proposes  to  produce  a  soluble  neutral 
siilt  by  dissolving  saccharine  in  water  with  the  addition  of 
about"  three-fifths  its  weight  of  sodium  bicarbonate  and  I 
evaporating  the  mixture  to  dryness.  The  residue  is  then 
ground  and  ready  for  use. — D.  B. 


ImproremcTils  in  the  Manufacture  of  Hydrochlorale  of 
Quinine.  L.  B.  Weld,  Mass.,  I'.S.A.,  per  P.  M.  .Tustice. 
Middlesex.     Eug.  Pal.  :i949,  Msrch  14,  1888.     Ad. 

Stri-PIHTK  of  quinine  dissolved  in  alcohol  is  boiled  with  a 
solution  of  sodium  chloride  in  excess  in  an  open  or  closed 
vessel  for  about  11)  minutes;  the  proportions  are  about  one 
part  of  (|uinine  sulpliate  to  four  parts  of  sodium  chloride 
and  50  parts  of  alcohol.  On  concentration  the  sodium 
sulphate  and  chloride  separate  first,  and  then  the  hydro- 
ehl(>ride  of  (ininine,  which  can  be  readily  obtained  iu  the 
crvstalline  slate. — .S.  (i.  II. 


XXI.-PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Cielalin  T^nuhion  hi/  means  of  Silver  Carbonate.     Phot. 
Wochenbi.  14,  94. 

Stoi./.k  proposes  the  following  method : — A  solution  of 
.SO  Jiarts  of  silver  nitrate  is  precipitated  by  2G  parts  of 
ervstallised  sodiiuu  carbonate,  and  the  ]irecipitate,  at^er 
washing,  dissolve(l  in  ammonia.  This  solution  is  added  to 
a  solution  of  two  ])arts  of  gelatin  in  400  parts  of  water  of 
25°  C.  ;  I4'5|iarls  of  bromine  are  mixed  with  40  parts  of 
92  per  cent,  alcohol,  and  this  solution  is  gradually  added 
to  the  silver-gelatin  soliitin,  which  is  thereby  heated 
considerably.  A  small  portion  is  then  tested  with 
(Kitnssiuin  ehromate    for  silver,  wliich  is  not  combined  with 


.SiVerr  Iodide  in  the  Sileer  TSromide-Gelatiu  Emulsion. 
Phot.  Arcbiv.  29,  52. 
If  silver  iodide  emulsion  and  silver  bromide  emulsion  bo 
mixed  with  each  other,  the  sensitiveness  of  the  mixture  is 
diminished.  On  the  other  hand,  if  siUer  bromide  and 
iodide  are  iiroduced  at  the  same  time  in  the  emulsion  the 
sensitiveness  is  increased.  The  best  result  is  (d)lained  il 
silver  bromide  is  precipitated,  while  silver  iodide  already 
exists  in  the  mixture. — S.  II. 


XXII.-EXPLOSIVES,  MATCHES.  Etc. 

Twelfth  AiniiKil  I'cporl  of  Her  Majcstfs  /n.ipectnrs  of 
E.r])losirrs  {Year  1887). 

Dfiiixo  the  past  year  only  one  modification  has  been  made 
of  the  general  law  of  1875  relating  to  explosives.  The 
present  modification  constitutes  the  seventh  which  Ims 
been  effected  since  the  Act  came  into  operation  twelve 
years  ago,  and  is  the  result  of  the  inquiry  instituted  into 
the  explosion  of  June  1887,  at  the  chemical  works  of 
Messrs.  I{(d)erts,  Dale,  and  Co.  The  iiKjuiry  showed  that 
under  certain  conditions,  and  unless  surrounded  with 
certain  other  precautions,  picric  acid  and  mixtures  of  picric 
acid  with  certain  other  substances  were  liable  to  give  rise 
to  veiy  serious  explosions.  Whereas  hitherto  picric  acid, 
picrates,  and  mixtures  of  picric  acid  with  certain  other 
substances  have  fallen  within  the  definition  uf  "  explosive  " 
contained  in  the  .\ct  only  when  mannfactnred  or  used 
with  a  view  to  producing  a  jiractical  effect  by  explosion  or 
a  pyrotechnic  effect,  these  substances  will  beneeforth  l«- 
deemed  to  be  "  explosive  "  within  the  meaning  of  the  Act 
for  wliatever  purpose  used  or  manufactured,  under  the 
following  c(mditioiis  :  — 

(1.)  Picric  acid  in  process  of  manufacture  and  storage 
only,  except  when  wholly  in  solution  or  when  manufactured 
or  stored  in  a  place  exclusively  appropriated  to  the  same, 
and  where  the  necessary  precautions  are  «d)served. 

(2.)  Picrates  and  explosive  mixtures  of  picric  acid  wilh 
other  substances  for  all  the  purposes  of  the  Act,  except 
when  wholly  in  solution. 

In  its  general  operation  the  Act  continues  satisfactory  : 
the  loss  of  life  in  connexion  with  the  manufacture  of 
explosives  was  only  eight,  the  average  for  10  years  being 
7 -5,  whereas  before  the  Act  came  into  oiieralion  the 
average  was  .'i7  (from  1871  — 1874). 

Moreover,  the  number  of  factories  in  1870  was  only  5.\ 
against  lOS  factories  in  1887. 

The  one  imperfection  arises  from  a  somewhat  careless 
administration  by  the  local  authorities.  During  the  year, 
two  Victories  ceased  to  exist,  and  three  new  ones  were 
licensed. 

With  respect  to  "  quick-firing  ammunition,"  special  rules 
are  made,  and  care  is  taken  that  such  ammunition  shall  be 
made  for  Imperial  service  only,  and  under  speci.tl  superin- 
tendence of  representatives  of  the  War  Office. 

The  following  explosives  have  been  added  to  the  list  of 
authorised  explosives  :  — 

Tube  safety  fuse,  colliery  safety  lighters,  roburite. 
dvnamite  Xn.  1,  and  quick  firing  ammunition.  (This 
.I'ournal,  May  1888.) 

DuriuT  the  year  five  explosives  were  submitted  for 
examination,  viz.,  roburite,  amide  powder,  a  powder  sub- 
mitted by  Mr.  Holland,  carbo-dynamite,  and  victorite.  All 
were  passed  except  victorite. 

In  t«o  factories  the  charges  to  be  worked  in  incorpo- 
rating mills  have  been  increased  to  80  lbs.,  and  as  yet 
without  accident. 

Toy  firework  factories  are  not  included  in  those  con- 
sidered above  ;   the  ntonber  at   present  existing  is  I.'t.  all  of 
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wliicli  iiri-  ill  the  mttiopolitan  district.  In  1880  tbi- 
irmnbtr  of  small  tiriwork  fHCtoric^s  was  29,  mid  siuee  then 
there  has  bi'tn  a  friadual  falhn^  off;  in  1S85  it  had  fallen 
to  lit!,  since  whieh  time  no  returns  have  been  made.  Tlie 
cleeiease  is  due  to  the  tact  that  the  larger  maiuifaetiirers 
now  make  these  small  wares,  to  give  employment  to  their 
workpeople,  when  nothiii<;  more  reiimnerative  is  in  progress. 
H_v  the  Coal  .Mines  ijefrnlation  Act,  1887,  loose  gun- 
powder is  not  allowed  to  be  taken  into  eoal  mines;  all 
explosives  must  be  iiitrodiii'ed  in  the  form  of  carlridtres  in 
:i  ease  euiitainiu^X  tiot  nion-  than  5  lbs.  This  may  lead 
to  increased  aeti\ity  in  the  inanulai-ture  of  gunpowder 
cartridges. 

With  regard  to  the  illegal  iminufaetnre  of  fireworks,  this 
is  >till  earrieil  on  to  some  extent,  in  the  ease  of  the  smaller 
firc"  orks, "  shop  goods."  This  pr:ietiee  can  only  be  stanipe  1 
out  by  the  local  authorities  taking  the  matter  energetically 
in  hand.  Several  cases  were  brought  to  light  during  the 
year,  chiefly  by  the  occurrence  of  accidents. 

Ill  the  general  improvement  in  factories,  already  noted 
in  luevious  years,  there  is  no  falling  off,  and  it  would  seem 
tiiat  the  workpeople  tliem-elves  are  beginning  to  recognise 
the  value  of  the  Kxplosives  Kegulations.  In  only  two 
eases  was  it  found  neeessary  to  take  proceedings  for 
in-egularities. 

With  regard  to  the  storage  of  explosives,  the  number 
of  magazines  is  :iV,  against  3.54  the  previous  year.  An 
imjtroved  system  t)f  construction  for  magazines  is  now 
insisted  on;  the  walls  must  be  not  less  than  IS  ins.  thick, 
and  nuist  be  built  of  Portland  cement  concrete :  the  roof 
must  be  similarly  made,  or  may  be  slated  or  tiled,  and 
must  be  secure  against  unlawful  eutry.  The  magazine 
must  be  lined  with  wood,  and  the  doors  must  be  so  arranged 
as  to  prevent  any  possibility  of  unlawful  entrance. 

In  tno  cases  cmly  were  proceedings  tjikeii  for  irregularities 
in  magazines,  and  in  three  other  cases,  where  irregularities 
were  found,  the  exldosi^  c  was  seized.  Xo  accidents  occurred 
it;  ma^'azines  by  fire  or  explosion. 

Kfforts  are  continued  to  repress  the  practices  of"  breaking 
bulk "  on  registered  preiiiiscs,  and  of  exposing  fireworks 
oil  shop  counters,  &c.  Three  accidents  occurred  on 
registered  premises  during  the  year,  one  of  whieh,  causing 
four  deaths  and  iDJiirins  four  persons,  was  owing  to  breaking 
bulk. 

Hegulatious  as  to  the  safe  packing  and  marking  of 
explosives  are  well  attended  to  except  by  gunraakers,  who 
sometimes  use  cardboard  boxes,  which  are  moreover  either 
improperly  marked  or  not  marked  at  ;ill. 

In  .several    cases    convictions    were    obtained    for    illegal 
eoii\cyancc.     The  carts  used  were  in  some  cases  not  in  the   j 
charge  of  a  competent  person,  uncovered  boxes  of  fireworks 
were  conveycil  on  a  trolly,  &c. 

The  importation  of  foreign  dynamite  shows  a  decrease,  i 
the  total  being  71)7, .'500  lbs.  as  "against  1,U73,80(J  lbs.  in  | 
1880.  the  amount  in  each  of  the  years  1S8'J  'o  ]88o  being 
also  over  I,Ot)i.i,ilO()  lbs.  'J'lie  ilecie.ise  maybe  partly  ex- 
jdained  by  the  growing  preference  of  miners  for  the 
gelatinou-  forms  of  nitro-glycerinc  compounds  as  made 
at  Ardeer,  and  jiiirtly  by  the  formation  of  the  Uynamile 
Convention  (the  "  Xobel  Dynamite  Trust  Company  "). 

Several  cases  of  illegal  importation  occurred  aiid  were 
ilealt  with  accordingly  ;  on  three  occasions  the  irregularities 
were  caused  by  passengers  from  jVmerica  ha\ing  in  their 
possession  small  quantities  of  dj-namite,  brought  in  igno- 
iKiice  of  the  law. 

The  work  of  ins]iection  ami  search  shows,  by  the  lower- 
ing of  the  mimber  of  eases  where  proceedings  were  insti- 
tuted, a  more  geiierjl  observance  of  the  Act.  Out  of  .'il 
samples  of  iimorces,  however,  no  less  than  10  had  to  be 
rejected  on  account  of  their  containing  ait  excess  itf  explosi^-e 
material  lieyond  the  proportion  licen.sed. 

For  some  years  firework-makers  seemed  to  realise  the 
danger  arising  from  the  use  of  >ulphur  in  the  presence  of 
a  chlorate;  in  the  present  year,  however,  two  out  of  seven 
samples  of  Bengal  tires  had  to  be  rejected  on  account  of 
this  irregularity.  The  ultimate  ignition  in  such  cases  is 
merely  a  ipicstion  of  time  and  circumstances.  In  the 
presence  of  moisture,  and  with  an  initial  temperatniv  of 
from   811°  to   30'  F.,  spontaneous  ignition  is    sure  to  take 


place  whenever  the  mixture  is  placed  under  eomlitious 
favourable  to  the  retention  of  heat,  or  where  in  sulTicient 
bulk.  Even  with  perfectly  washed  sulphur  the  danger, 
although  somewhat  reduced,  is  not  entirely  done  away  with. 
The  18  samples  of  blasting  gelatine  and  gelatine  ilynamitc 
Were  all  higlily  satisfactory. 

All  samples  of  Cooppal's  powder  stood  the  test,  whereas 
iu  188(j  every  one  had  to  be  rejected,  nyuamite  No.  I 
was  also  found  highly  satisfactory.  In  this  cimncxioii  a 
few  remarks  may  be  made  on  a  number  of  ex|>Iosiveg 
(Judson  dynamite,  bla.stiiig  gelatines,  &c.)  manufiictured  in 
America,  and  samples  of  wliic  h  were  eollectetl.  A  striking 
fact  is  the  entire  absence  of  an  inert  bsse  for  the  absorption 
of  the  nitro-glyceriue,  such  as  is  used  in  Europe.  In  the 
ease  of  all  explosives  comparable  to  the  English  dynamite 
Jfo.  1,  i.e.,  those  in  which  the  nitro-glycerine  is  onlv 
mechanic  ally  absorbed,  the  absorbing  material  is  wood  pulp 
or  sawdust  mixed  with  a  sufficient  propiution  of  ii  nitrate 
lor  its  complete  combustion  when  the  material  is  exphided. 
This  has  an  adv.iutage  over  Kie.selguhr  in  that  the  absorbed 
nitro-glycerine  cannot,  practically,  be  expelled  by  water  ; 
a  great  disadvantage  is,  however,  the  increase  of  bulk. 
Another  striking  fact  is  the  absence  of  the  nitrates  of 
barium  and  potassium ;  they  are  replaced  by  the  deliques- 
cent nitrates  of  soda  and  ammonia,  protection  against  the 
action  of  moist  air  being  afforded  by  a  coating  of  resin  or 
soft  paraffin. 

Experiments  were  made  to  ascertain  the  etlect  on  gelatine 
dynamite  of  an  addition  of  carbonate  of  calcium,  magnesium, 
or  sodium.  Calcium  carbonate  or  magnesium  carbonate 
does  not  affect  the  duration  of  the  heat  test,  whilst  sodium 
carbonate  has  an  uncertain  eftect,  increasing  the  length  of 
time,  which  bad  samples  stand  the  heat  test,  and  decreasing 
it  iu  the  case  of  good  samples. 

The  total  nuinher  of  accidents  from  explosives,  as  reported 
duriug  1887,  was  130,  causing  43  deaths  and  injuring  10.5 
persons.  'J"he  number  of  inquiries  helil  was  seveu.  The 
record  of  :ieeidents  in  inaiiufacture  alone  was  63,  as  against 
73  in  1886,  and  was  less  than  in  any  year  since  1880.  The 
accidents  have,  however,  been  of  a  more  fatal  character 
than  in  any  year  since  1884,  eight  deaths  having  resulted 
and  18  persons  having  sustained  injury.  The  most  con- 
spicuous explosion  during  the  year  was  the  destruction  of  a 
glazing-house  at  llounslow,  due  probably  to  either  the  frac- 
ture of  a  portion  of  the  machinery,  or  matches  maliciously 
placed  on  the  platform  of  the  glazing-house.  Another 
serious  explosion  was  that  of  a  press-house  at  Kenuall 
Vale,  due  probably  to  some  blow  or  friction  in  taking  the 
press-box  to  pieces.  The  ins]>cctors  consider  the  use  of 
press-boxes  to  be  an  element  cf  unnecessary  risk,  and  the 
hirger  proportion  of  gunpowder  factories  now  no  longer  use 
them. 

The  accidents  iu  the  use  of  gunpowder  are  slishtlv  iu 
excess  of  the  average.  The-  total  number  was  33, Lansing 
18  deaths  and  injuring  32  persons.  The  average  of 
accidents  for  the  past  10  years  is  28-6;  the  averafe 
number  of  deaths  l.i'7,  and  the  average  number  of  persons 
injured  34. 

In  the  use  of  dynamite  and  other  nitro-glycerine  prepara- 
tions 17  accidents  happened,  causing  iO  deaths  and  injuring 
21  persons  ;  the  average  for  10  years  is  18-2  accidents, 
10-8  deaths,  and  21'9  persons  injured.  A  large  and  very 
fatal  jiroportion  of  these  accidents  is  furnished  by  the 
improper  thawing  of  dynamite,  and  direct  disreganl  of  the 
printed  instructions. 

Firework  accidents  were  more  numerous  than  usual, 
two  persons  being  killed  ;ind  ten  injured.  The  increase 
might  have  been  anticipated  from  the  iiuautity  of  fireworks 
used  in  the  Jubilee  celebrations. 

Various  eases  of  outrages  and  malicious  attempts  are 
reported,  but  none  were  of  any  great  importance. — T.  J,.  B. 


CuinpuumU  of  Caustic  Soda  uiul  Melliyl  .i/n/iol. 
C.  Giiltig.     Ber.  21,  561. 

Till;  solid  obtained  by  the  evaporation  of  a  solution  of 
sodium  hydrate  in  methyl  alcohol  placed  on  the  surface  of 
water  moves   about   rapidly  in   the  act  of  solution.      The 
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analv,-is  of  this  ((iiniiuiiiiil  has  iil>en  been  attciiiiitcil,  hut  ihe 
rosiihs  oliliiint'il  dill  not  agrci'.  Thf  anthiir  sIidws  lliat  thi' 
oonii>iisitittn  varii's  according;  to  its  iiR'thod  i>)"  iii'vparatioii. 

IVrfi'i'tly  ilrv^'austii-  sddawas  dissiilvnl  in  absciliiti'  nu'tliyl 
aluoliiil,  and  lliv  sohitioii  plaii'd  iu  a  tlask  lomiicliil  with  a 
ri'flux  iiuidensor  and  hoiUd  lor  1 — 2  hours,  <'are  heiii^  taken 
to  exchido  all  tmcos  of  nioistiiiv.  Tlio  exci'ss  of  methyl 
alcohol  was  then  distilled  off,  and  tlie  residue  allowi'd  to 
crystallise  in  a  hermetically-sealed  vessel.  The  crystals 
obtained  rories|iond  approximately  in  composition  to  the 
Ibriuula  ;">  NalKI  +  (i  CII^O.  Tn  a  second  set  of  experi- 
ments carried  out  in  exactly  the  same  way,  methyl  alcohol 
was  used,  to  which  a  small  iiu.iiitity  ot  water  liad  In-cri  added  ; 
the  conijiouiid  ohlaincd  in  this  case  corresponded  fairly  well 
with  the  formida  Nal Ht  +  ■,  11,0  +  (;il,0. 

A  third  scries  of  experiments  with  methyl  alcohol  con- 
taining from  111 — 20  per  cent,  of  water  yielded — 

NaOH  +  2  IU)  +  CII,0, 

but  the  results  were  not  very  concordant.  All  the  coni- 
puiinds  arc  easily  decomposed  l>y  carbon  dioxide  and  water. 

— G.  IX 


XXIII.-ANALYTICAL  CHEMISTEY. 

On    l/u-  IJetecliiiii    nf  Minute   Quantities   iif  Mi-rciiri/   by 

Electrolysis.     C.  11.  WolflF.    Zeits.  f.  anfrcw.  Chem.  1888, 

294. 

Thk  cleetndytic  apparatus  employed  for  this  purpose  consists 

of  an  upright  tube  glass  A  (Fig.  1),  which  contains  the  two 


electioilcs.  The  positive  electrode  is  in  the  shape  of  a  spiral 
of  strong  platinum  wire,  which  is  fused  to  the  sides  of  the 
tube  and  jiassing  through  the  glass  is  fastened  to  the  damp  n. 
The  negative  electrode  consists  of  a  spiral  of  thin  iron  wire, 
which  is  first  coated  with  co|iper  and  finally  with  silver.  It 
is  hung  inside  the  platinum  electrode,  and  passing  through 
the  stopper  A,  it  is  fastened  to  the  small  clamp  c.  which 
slides  on  a  vertical  metal  rod.  The  latter  is  connected  at  ; 
with  the  zinc  i)ole  of  the  battery.  The  licpiiil  to  be  tested 
for  mercury  is  allowed  to  enter  the  apparatus  at  li,  and  its 
How  is  so  regulated  that  it  overflows  at  /"at  the  rate  of  oni' 
drop  every  five  seconds.  .\t  this  stage  thi' cleclric  current 
is  jiassed  through  the  liiiuiil  and  mercury  soon   commences 


to  deposit  on  the  cathode.  Before  treatment  the  Iii|nid  is 
aciilitied  with  sulphuric  acid,  and  if  it  contains  organic 
matter  (which  is  mostly  the  case,  a'^  the  a]>paialus  is  chiefly 
employed  for  delccling  mercury  in  urine),  the  latter  is  firfcl 
destroyed  by  hydrocliloric  acid  ai:d  potassium  chlorate. 
The  liiiuiil  must  pass  through  the  apparatus  three  times 
befiue  the  whole  of  the  mercury  is  deposited.  The'  cathode 
is  then  withdrawn,  and  after  being  washed  with  water, 
alcohol,  and  ether,  it  is  fused  into  a  glass  tube  in  the  manner 
shown    in   Fig.    2.     The    s]iiral    is    then     carefully     heated, 


? 


whereby  the  mercury  is  volatilised  and  deposited  at  d.  The 
bottom  of  the  tube  is  then  opened,  and  after  withdrawing  the 
spiral,  a  small  amount  of  iodine  is  introduced  into  the  tube. 
The  iodin<'  is  volatilised  by  gentle  heat  and,  ascending  into 
the  narrow  part  of  the  tube,  changes  the  metallic  mi'i'cury 
into  the  iodide,  which  can  be  readily  iiU-iitilied  by  its 
characteristic  properties.  The  method  is  extremely  delicate  ; 
O'OOOUl  grm.  of  nu'rcnry  dissolved  in  101)  cc.  of  water  give 
u  very  distinct  ring  of  the  iodide.  The  licgative  electrode 
must  he  renewed  after  every  test.  For  further  particulars  the 
original  article  should  be  consulted. — S.  H. 


Applicdtiiiii  of  the  Polariscope  to  the  Determination  of 
Optieallif  luaetive  Substances.  Landolt.  Sitzungsber 
der  Konigl.  preussischen  .\ka<lemie  der  U'issensch.  zu 
Berlin,  188",  Vol.48. 

It  is  well  knotvn  that  the  presence  of  optically  inactive 
substances  in  a  solution  containing  an  optically  active  body 
often  influences  the  specific  rotatory  power  of  the  latter  to 
a  consiilcrable  extent.  The  author  proposes  to  make  use 
of  this  jiroperty  of  optically  inactive  substances  for  their 
determination  by  means  of  the  polariscope.  The  specific 
rotat(uy  power  of  an  active  substance  is  determined  in 
presence  of  the  iiuictive  substance,  the  quantity  of  the  latter 
being  varied  so  as  to  obtain  a  inimbcr  <if  specific  rotations 
of  the  active  body  which  wimld  correspoml  to  certain  ]icr- 
centages  of  the  inacti\e  body.  Frofessor  ]jandolt  hopi-^ 
that  this  method  may  prove  of  value  for  the  purpose,  even, 
of  thi'  determination  of  two  ditlcrent  inactive  substances 
when  pri'sent  ni  solution  together. — ,1.  \V.  fi. 


Quantitaiiee  iLstimatiou  of  .Ash.     Ij.  Uecse.     Zeits.  Anal. 
Cheiii.  27,  133. 

TiiK  author  has  constructed  the  a))paratus  shown  in  the 
figure  for  the  determination  of  ash  in  those  substances 
which,  like  albumen,  froth  upon  heating, and  lea\c  a  residue 
of  <okc  which   is   not   ri'adily  lombuslible.     The   apparatus 
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Fig.  8. 


I'liiisists  of  ii  mill-  A  IJ  of  infusible  frlass,  into  wliiuli  a 
iiarrowiT  and  sliorter  tube  a  b  is  placi'il.  The  tube  A  B  is 
40 — 5(1  flu.  loMir,  the  ilianu'ter  ilepcuilinjr  upon  the  cjnuiitity 
of  substaricf  fUiployi'd.  To  tlu'  end  of  \  a  water-jet 
aspirator  is  altacbod.  The  open  end  a  of  the  inner  tube  a  h 
is  covered  with  platinum  fjauze  to  retain  particles  of  sub- 
stance, which  may  be  mechanically  carried  on  by  the  current 
of  air.  (I  b  is  covere<l  with  pinlinum  wire  to  pre\ent  it 
adhering  to  the  tube  .V  B.  The  substance  to  be  burnt  is 
placed  in  a  small  porcelain  boat,  and  is  Weighed  with  the 
inner  tube.  It  is  replaced  in  the  outer  tube,  a  current  of 
air  is  asjiiratcd  through,  and  the  tube  first  heated  so  a> 
to  thoroughly  dr^- the  substance  in  the  current  of  hot  air. 
The  heating  in  hot  air  is  continued  until  all  volatile  and 
combustible  matter  is  driven  off,  air  being,  if  necessary, 
replaced  at  the  end  of  the  operation  by  oxygen.— J.  B.  ('." 


Fat-extraction  Apparatus.     U.  I'oerster.     Zeits.  Anal. 
Chem.  27,  173—175. 

TiiK  apparatus  is  devised  for  extracting  fat  at  a  low 
temperature,  a  method  which,  the  author  believes,  prevents 
the  solution  of  extraneous  substances. 


lube  at  f/.  .Vt  this  part  of  the  tube  U  is  an  arrangement 
similar  to  that  at  B.  There  is  an  open  condensing  worm 
surrounded  by  a  condenser.  The  whole  of  this  portion  of 
the  apparatus  is  ground  into  the  lower  portion  at  ef  and 
is  removable. — J.  B.  C. 


i'uluiitttrii'  J^.stiutatiun  of  Snlpliiiric  Acid.    A.  Gawalowski. 
Zeits.  Anal.  Chem.  27,  152—159. 

The  method  is  based  upon  the  decomposition  of  sulphates 
with  excess  of  Bat'l;,  and  titrating  the  excess  with  an 
alkaliiii'  carbonate. 

K,,.SOj  +  2  BaCl;  +  NajCOj  = 

2  KCl  +  BaSO,  +  BaCO.,  +  2  NaCI. 

The  most  convenient  standards  for  the  solution  are  \ 
normal. 

The  neutral  sulphate  is  dissolved  in  wafer.  Standard 
BaCL  solution  is  added,  and  ililuted  with  .30 — 40  ec.  water. 
The  solution  is  stirreil,  and  allowed  to  stand  \ — \  hour.  A 
few  drops  of  alcohol  are  added,  and  sodji  solution  added 
until  the  phenolphtlialein,  which  is  used  as  indicator, 
changes  to  a  permain'nt  rose  colour. — .1.  B.  C. 


The  i)Oilion  I!  iji  the  figure,  where  the  extraction 
piocecds,  is  surrounded  by  a  condenser  from  a  to  b  to 
prevent  rise  of  temperature  from  the  water  bath,  and  to 
condense  the  solvent  before  reaching  the  substance.  In 
connexion  with  the  inner  vessel  C  is  a  worm  attached  to 
the  flask  A.  The  vessel  C  consists  of  a  glass  cylinder 
which  contains  the  substance  for  extraction,  and  may  be 
removed  from  the  apparatus  for  cleaning.  Below  B  a 
side  tube  is  attached,  connected  above  with  the  extraction 


Vohtmetrir  Kstimaiion  of  Phosphoric  Acid,     C  Schiudler. 
Zeits  Anal.  Chem.  27,  142-146. 

The  method  is  based  upon  the  formation  of  a  compound  of 
phospliomolybdate  of  ammonia  of  definite  composition. 

The  following  solutions  are  requisite  : — ■ 

1 .  Molybdic  acid.  To  a  litre  of  molybdic  acid  solution 
prepared  in  the  usual  manner,  30  cc.  of  a  solution  of  citric 
acid  containing  500  gnns.  in  the  litre  are  added. 

2.  Concentrated  ammonium  nitrate  solution  eoutainiog 
750  gi-ms.  NHjNO,  in  the  litre. 

.3.  Dilute  ammonium  nitrate  sotution  containing  100  grrns. 
NHjNOj  in  the  litre  and  10  cc.  HNOy 

4.  Magnesia  mixture  prepared  according  to  Fresenius. 

5.  Lead  solution,  1  cc.  of  which  coiTesponds  approxi- 
mately to  -04  grm.  PoOj.  This  is  obtained  by  dissolving 
55  gnns.  lead  acetate  in  1  litre  water. 

6.  Ammonium  molybdate  solution,  1  cc.  of  which  corre- 
sponds to  1  cc.  lead  solution,  £5  grms.  ammonium  molybdate 
are  dissohcd  in  1  litre  and  standardised  against  the  lead 
solution. 

7.  Tannin  solution.  1  gi"m.  tannin  is  dissolved  in 
20 — 30  cc.  water. 

The  analysis  is  conducted  as  follows  :  — 

50  cc.  of  nitric  acid  solution  of  phosphoric  acid  containing 
0*5  grm.  substance  are  taken  and  so  much  of  solution  2  added 
that  in  every  100  cc.  solution  after  precipitation  there  are 
25  grms.  NH4XO;,.  Then  solution  6  is  added  at  the  rate  of 
100  cc.  for  0- 1  grm.  P.-O^. 

To  the  solution  of  molybdic  acid,  boiliug  water  is  added 
until  the  volume  amounts  to  3 — 400  cc.  Lead  solution  is 
added  until  the  molybdic  acid  is  precipitated,  and  a  slight 
excess  of  lead  solution  remains.  This  is  tested  with  a 
drop  of  tannin  solution  on  a  white  porcelain  plate,  and, 
if  excess  is  present,  decinormal  molybdic  acid  solution 
is  adde<l  until  a  drop  gives  a  di.stinct  orange  colouration 
with  the  tanuin.  The  experimental  results  given  by  the 
author  are  very  satisfactory. — J.  B.  C. 
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Safely  I 'inch-cock.     v.  KUibiikow.     Zt'its.  Aiml. 
Cbcni.  27,  1«8— i:-i. 
Tni;    appiiniHis    ('on^il>l'i    of    a    iiiiieh-cook     with    strong 
^prill);^  /  iiiiil  ./'.aiiil   is  filled  to  the  tubing  S  in  conlai-l 
with   the  lamp.     The   jircsMiro  is   brought  to   bear  on   the 
tubing  iK-tweeii   tlie  r"<l>  ii  h  ami  r  rf.     The  portion  n  b  is 


eoniiei'ted  with  :>  rod  m  moving  r)U  a  swivel  .v  and  atlaehed 
at  /  to  a  ring.  The  lower  roil  t-  d  is  rigidly  iiltaehed  at  i . 
The  eoi'k  is  openeil  by  the  pressnre  of  the  ring  /  /<,  wliicli 
is  made  of  fusible  metal,  and  if  the  lamp  flame  burns  down 
the  metal  nult<  ami  releases  the  pineh-eoek.— J.  H.  C. 


.^■/S' 


tiurciu  yozzUs.     O.  Hinder.     Zeits.  Anal.  CLem   27,  1">^- 

The  shape   of  the  nozzles  may  be  seen   from  the   fignre. 
They  arc  eoustruetcd  in  sueh   a    way  that  a  thin  stream  of 

Ki?.    \'l 


liquid  is  forced  not  vertically  downwards,  but  bent  to  one 
side  before  running  in  a  vertical  direction.  In  this  way 
bubbles  of  air  arc  avoided. — J.  B.  C. 


KslimalioH  of  Ferrii-  Oiidt  in  Iron  Ores.     L.  Blum. 
Zeits.  Anal.  Chcm.  27,  146— lol. 

Folk  —five  grms.  substance  are  dissolved,  the  SO;  separated, 
aud  the  solution  made  up  to  .'500  ec.  50  ec.  are  draw  n  off, 
tartaric  acid  added  in  sufficient  quantity  to  prevent  precipi- 
tation on  adding  NII,()H,  the  solution  is  diluted  and 
ammoDiuni  sulphide  added.  The  sulphide  of  iron  i« 
dissolveil  in  dilute  UCI,  oxiilised,  and  precipitated  with 
ammonia,  aod  weighed  as  Fe.,( ).,.  The  author  finds  that  by 
the  above  methoil,  which  is  often  adopted  for  separating 
iron  from  alumina  in  iron  ores,  too  high  a  result  is  obtained 
owing  to  the  precipitation  of  ferric  phosphate  w  ith  the  oxide, 
I  he  phosphoric  acid  being  present  in  the  (»re  »^  magnesium 
phosphate.  To  avoid  precipitdtiou  of  the  phosphate,  the 
Hulphide  of  iron  is  precipitated  in  the  hot  solution  front  a 
very  dilute  solution,  and  only  half  an  hour  allowed  for  the 
sidphide  of  iron  to  settle  befiire  filtering.  In  this  way 
precipitation  of  the  magnesium  phosphate  is  avoided. 

—J.  B.  C. 


\'oiitiHvirtv     Ksttntdfion     of'     Moliibdic     Acid     and    Lead. 
C.  Schiudler.     Zeits."Anal.  Chem.  27,  1;)"— 142. 

Ik  solutions  of  lead  acetate  and  ammonium  molybdate  are 
brought  together,  a  white  precipitate  of  lead  molybdate 
PbMoO,  is  formed,  which  subsides  quickly  on  heating. 
This  precijiitate  is  quite  insoluble  in  dilute  acetic  acid,  and 
may  be  useil  for  tiic  ([uanlitativc  determination  of  molybdic 
acid  as  well  as  that  of  lead.  This  may  be  done  volumetrically, 
tannin  being  used  as  indicator.  A  drop  of  tannin  solution 
gives  a  red  colouration  with  ammonium  molybdate,  which  is 
visible  in  a  solution  of  1  in  400,000,  whereas  lead  molybdate 
gives  no  colouration,  aiul  lead  acetate  only  a  greenish 
colouration.     The  following  solutions  are  employed  : — 

1.  A  solution  of  lead  acetate.  40 — 50  grms.  lead  acetate 
are  dissolved  in  water  with  the  addition  of  a  little  acetic 
acid,  and  diluted  to  a  litre.  It  is  standardised  with  a  knovn 
weight  of  pure  ammonium  mcdybilate. 

2.  A  .solution  of  ammonium  molyb<lale  in  which  1  ec. 
corresponds  t(  the  same  volume  of  the  lead  acetate  solution. 
'20  grnis.  commercial  auimoniuiu  molybdate  are  dissolved  in 
7 — 800  cc.  water,  aunnouia  added  until  the  faint  turbidity 
disiipi>ears. 

3.  A  dilute  '■olution  of  tannin  in  water,  (!■  1  grm.  in  30  ec. 
It  is  better  to  renew  this  solution  for  each  set  of  experiments. 
The  solution  is  heated  to  58^,  allowed  to  settle  f(u-  5 — 
10  minutes,  and  the  liquid  decanted  and  passed  throuph 
atilter.  Tliu  precipitate  is  washeil  with  5o  ec.  dilute  NHiNO, 
by  deeantation,  and  di.ssolved  in  :i  per  cent.  ammoniH 
solution.  Tlie  soluti(m,  together  with  that  dis.solved  off  the 
filter,  is  brought  iulo  a  J-litrc  flasK.  10 — 20  cc.  magnesia 
mixture  added,  and  made  up  to  the  mark  aud  filtered. 
,"i0  cc.  of  the  filtrate  are  taken,  acidified  with  acetic  acid, 
and  the  liquid  made  up  with  boiling  water  to  3 — 400  cc. 
Lead  solution  is  now  added  from  a  burette  until  a  small 
excess  of  lead  goes  into  solution,  and  it  is  titrated  back 
with  solution  of  ammonium  molybdate.  The  author's 
experimental  results  are  good. — J.  B.  C. 


Kstimtition  of  Small  Qttantilifs  of  Arsntic  in  }'\iOr/fs. 
H.  Fresenius  and  K.  Ilintz.  Zeils.  Amil.  Cheui.  27, 
179—182. 

TwKNTV-Fivi;  grms.  of  fabric  are  cut  up,  brought  into  a 
i  1.  tubulated  retort  of  hard  glass  and  ^  I.  cone.  Ht'l  sp.  gr. 
i' lit  added.  The  neck  of  the  retort  is  bent  in  an  obtuse 
angle,  and  so  placed  that  the  portion  nearest  the  bulb  is 
vertical.  The  neck  is  connected  with  a  condenser,  to 
which  a  receiver  of  700 — 800  ce.  capacity  is  attached.     The 
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iLcciTiT  contains  200  cc.  water.  After  diffestin'r  for  one 
hour  with  cone.  IK'I.  •'>  te.  of  a  cold  saturated  solution  of 
FeCI..  ir.  added,  and  the  liquid  distilled.  The  distillate 
euntains  the  arsenic  a-  arseniius  aeid.  and  it  may  he  pre- 
eipitated  as  sulphide.- -J.  15.  C. 


J'stimtilhii    !•!'  Sili'cr    in    Allni/s   of   SiliTr    uiiil    <  'iijijirr. 
ir.  Uoessler.     Din^'l  Polyt.  .1.  267,  570— 572. 

TUK  nicthcHl  (if  assa\  devised  by  Guy  Lussae  is  reeoni- 
niended  iu  cases  where  great  accuracy  is  required,  providing 
that  the  alloy  to  he  assayed  is  nudted  and  a  sample  taken 
from  the  fused  nuiss.  This  is  neeess;iry,  as  alloys  of  .siher 
and  copper  iu  .solidifying^  do  not  remain  honiopemons 
throughout,  the  inner  ami  outer  portions  oontainini; 
liifferent  proportions  of  silver. — 1).  I!. 


Detci'iiiinatiun  of  StHiiuin  Cfiloritlf  in  A/ftuliiir   Water  J'rum 
('mil  Mines.      L.  de  Koninck.     Chem.  Zeit.  12,  -iSS. 

W'.vTEi!  from  eoal  mines  often  contains  so<linm  hicarhonate  : 
after  use  in  hollers  only  normal  carbonate  is  j)resent,  and 
the  percentage  of  alkali  salts  is  increaseil  by  the  evapora- 
tion. The  water  also  contains  organic  matter,  and  is 
coloured  brown,  which  colouration  cannot  he  removed  I'ither 
hv  filtmtion  or  hy  settling.  A  direct  estimation  of  sudimu 
chloride  hy  means  of  titration  with  silver  solution  is  there- 
fore out  of  the  i|uestion.  The  author  obtains  this  object  in 
the  following  manner  :  200  cc.  of  the  water  to  be  tested  are 
poured  into  a  flask,  which  is  provide<l  with  marks  for  200 
and  220  cc.  The  flask  is  then  filled  up  to  the  second 
mark  with  a  solution  of  calcium  nitrate,  free  from  chloride. 
A  precipitate  of  calcium  carbonate  is  at  once  formed,  and 
this  precipitate  carries  down  with  it  all  the  organic  colouring 
matter.  1 10  cc.  are  filtered  olf,  and  the  chloride  can  now 
be  readily  titrated  by  silver  solution  in  the  usual  manner. 
Calcium  nitrate  may  be  replaced  by  other  neutral  and  un- 
colouxed  salts,  such  as  the  magnesium  sulphate  and  niti-ate, 
zinc  sulphate,  &c.,  which  give  amorphous  precipitates  with 
sodium  carbonate  and  are  not  affected  by  a  dilute  potassiuni 
chromate  solution. — S.  H. 


A  AVh"  Methtni  for  t/ic  Sepurafitm  of'  Tin  from  Anfinioni/ 
and  the  Kstimattou  of  the  same  in  Silieecus  Slat/s  ami 
Atlviis.     H.  N.  Warren.     Chem.  News,  57,  124. 

Two  grms.  of  the  finely-powdered  slag  are  treated  in  a 
platinum  dish  with  a  mixture  of  etiiial  parts  of  hydrotiuorie 
and  hydrochloric  acids.  The  slag  is  deeonijiosed  iu  a  few- 
minutes  and  whilst  the  greater  portion  of  the  silica  is 
volatilised  as  silicon  fluoride,  everything  else  is  <hssolved. 
The  solution  is  filtered,  warmed,  and  saturated  with 
sulphuretted  hydrogen.  The  precipitate  is  boiled  with 
sodium  sulphide  and  the  solution  formed  precipitated  with 
hydrochloric  acid.  Tin  and  antimony  sulphide  are  thus 
separated  from  all  other  compounds.  These  suli>hides  are 
dissolved  in  aqua  regia,'and  the  solution  is  eva|iorated  to 
a  small  bulk  in  order  to  drive  off  the  greater  portion  of 
the  nitric   acid.     A  little  hvdrochlorie  acid  and  e.tcess  of 


potassiuni  ferrocyanide  are  then  a<hle<l  to  the  s(dution, 
which  should  now  1  ave  a  blue  colour.  The  whole  is  boiled. 
Till  is  therebj*  precipitated  as  ferrocyanide  of  tin,  whereas 
antimony  remains  in  solution  and  can  be  j^rccipitated  by 
sulphuretted  hydrogen.  Thi'  precipitate  of  tin  is  dried 
and  igniti'd,  to  destroy  the  orgauie  matter.  The  residue 
is  reduced  in  a  Kose  crucible  by  h\drogen  or  lOal-gas, 
ilissolved  in  hydrorhloric  aeid,  precipitated  as  sulphide, 
anil  after  being  oxiilised  with  nitric  acid,  estimated  iu  the 
usual  niaiiner.  The  separation  of  tin  and  antimony  In 
alloys  can  be  performed  by  the  same  process,  but  the  alloy 
i-  dissolved  in  aqua  rcf^ia. — S.  H. 


Detection  of'  Sitric  Aviil  in  Wines.  K.  Uorgmaun. 
Z'cits.  Anal.  (hem.  27,  184  —  187. 
TiiK  reaction  depends  upon  the  blue  colouration  which 
diphenylamine  gives  with  nitric  acid  in  presence  of  cone. 
HoSO,.  A  solution  of  0-01  grin,  diphenylamine  in  lOil  cc. 
pure  cone.  H^SOj  is  ju'epared.  This  solution  is  capable 
of  detecting  O'Oj  m.  gnu.  nitrii-  acid  in  the  litre.  Wine, 
howe\er,  does  not  show  the  reaction  unless  it  is  de;olourised 
with  auimal  charcoal  and  concentrated  by  lilgger's  method 
(Zeits.  .\nal.  Chem.  24,  620),  O-.j  m.  grm.  nitric  acid  may 
be  then  detected.  The  animal  charcoal  must  be  free  from 
nitra'es  which  are  often  present,  and  it  must  also  be 
remembered  that  nitric  acid  slowly  disappears  from  wines 
on  keeping. —  J.  B.  C. 

Deiecl'ion  of  Sulphinial.     (i.  Vulpius.     Apoth.  Zeit.  3,  2 17. 

Ik  equal  quantities  of  su1[)honal  and  potassiuni  cvanide  arc 
giviund  and  mixed  in  a  mortar  and  then  heated  iu  a  dry 
test  tube,  the  tube  is  (piickly  filled  with  ilense  vapours 
smelling  of  mercaptan,  (l*yrogallol  may  be  used  instead 
of  potassium  cyanide.)  If  the  melt  is  dissolved  in  hot 
water  and  a  little  ferric  chloriile  solution  adderl,  a  blood-rcl 
colour  is  fproduecd,  viz.,  the  reaction  of  potassium  sulpho- 
cvanate  with  ferric  salts. — S.  H. 


Estiinittton  of  Carbon  in  Iron.     L.  de  Koiiiiick.      Ue\iic 
Univ.  des  Mines,  1S!88,  332. 

C.iiiuON  in  iron  is  now  cbielly  estimated  by  the  .MeCrealh- 
Ullgreii  method.  This  consists  in  separating  cai-bon  by 
copper-ammonium  chloride  solution,  burning  it  with  a 
mixture  id'  chromic  and  sulphuric  acid  and  weighing  the 
amount  of  carbonic  acid  formed.  If  the  carbon  separated  be 
not  washed  perfectly  free  from  every  trace  of  the  chloride 
solution,  the  latter  gives  rise  to  the  formation  of  chlorine 
besides  carbonic  acid,  on  oxidising  the  carbon.  Tlie  author 
avoids  the  escape  of  any  chhu'iuc  by  adding  a  little  silver 
sulphate  to  the  carbon,  whereby  any  chlorine  loriued  is  at 
once  arrested  as  silver  chloride,  which  is  not  attacked  by 
chromic  and  sulphuric  acid,  lie  also  prefers  to  [icrform 
the  combustion  of  the  carbon  in  a  current  of  oxygen,  and 
to  pass  the  products  of  combustion  over  heated  copper 
oxide  and  heated  lead  chromate. — S.  H. 


A  Simple  Melliod  fjr  the  Detection  of  Impurities  in  tlir 
Alcohol  of  Commerce.  L.  Godefrov.  Compt.  Kend.  106, 
1018. 

The  impurities  of  alcohol  consi.st  of  aldehydes  and  oilier 
reducing  compounds,  and  the  higher  homologues  of  cthyl- 
alcohol  (fusel  oils).  If  these  bodies  be  converted  into 
sulphocompounds  they  can  be  easily  detected  by  their  mor<' 
or  less  brown  colour.  6  to  7  cc.  of  the  alcohol  to  be  tested 
are  shaken  with  one  drop  of  absolutely  pure  benzene,  and 
G  to  7  cc.  of  pure  strong  sulphuric  aeid  are  then  added.  .If 
the  alcohol  contains  any  reducing  compounds  the  whole 
mixture  quickly  turns  at  first  yellow  and  ultimately  brown. 
Chemically  pure  alcohol,  treated  in  a  similar  manner,  shows 
no  altcr.ition  at  first,  hut  turns  slightly  pink  after  10  minutes. 
In  order  to  test  for  higher  alcohols,  the  same  mixture  is 
boiled  and  allowed  to  stand  for  a  few  minutes.  Whereas  a 
pure  alcohol  thus  treated  exhibits  a  slightly  yellow  colour, 
alcohol  mixed  with  fusel  oils  presents  a  brown  colouration 
with  a  distinctly  green  fiuorescciice.  If  both  reducing  ccun- 
poiinds  and  higher  alcohols  be  ]ircsent,  the  alcohol  to  be 
examined  must  undergo  a  preliminary  treatment  w  itii  sodium- 
amalgam  before  testing  for  fusel  oils.  Wiue  and  other 
alcoholic  liquors  must  be  distilled  before  testing.  The 
first  fractions  are  to  be  cxaniined  for  aldelndes,  aud  the 
higher  fractions  for  fusel  oils.  A  quantitative  estimation 
may  be  based  on  the  comparison  of  the  colourations  pro- 
duced with  a  standard  colour-scale. — S.  II. 


Examinalioti  of  Olive-Oil  fur  Seed-Oil.  K.  Ifiullc. 
Compt.  Kend."  106,  1017. 
The  author  employs  for  the  spccdv  detection  of  seed-oil  iu 
olive-oil  a  mixture  of  strong  nitric  acid  and  egg-albumen. 
O'lgrm.  of  the  latter,  2  cc.  of  nitric  acid  and  10  cc.  of 
the  oil  to  be  tested  are  put  into  a  test  tube  and  gently 
warmed  over  a  spirit  lamp,  so  that  acid  and  oil  have  the 
same   temperature.     The    albumen   gradually  dissolves    in 
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tile  oil,  mill  wliin-as  jiiin'  iilivi'-nil  assiiiiu's  by  this  Uv:it- 
iiifiit  a  ytlliiw  colour  with  a  ?ri'i'iiisli  lint,  ulivc-oil  ailul- 
tcnitcil  with  only  j  |><t  ii'iit.  of  si'i-il-oil  turns  ilislimtly 
aiulM-r  yi-lliiw.  I,ari;i-  qiiantitifs  of  sci-d-oil  turn  the  mixture 
Jark-oran^i-.  I'or  ileti-iting  less  than  o  per  cent,  of  seed- 
oil,  Levallois'  prtieess  of  aetiiig  with  bromine  on  the 
s;i^MJnifiell  fats  is  the  most  suitalile. — S.  II. 


Test  fur  Siintoiiine.  .1.  Kossanowsk\.  Uuss.  I'hurui. 
Zeits.  27,  ICl. 
TiiK  eolour-reaetion  of  santoiiiiie  is  only  applicable  if  the 
solution  to  be  tested  is  eolourless.  Coloured  solutions 
uiiist  be  elarified  with  basie  lead  acetate  and  a  few  drops 
(if  the  filtrate  are  gently  heated  in  a  jiorcelain  erueihle. 
Some  stronp  sulphnrie  aoid  is  then  added  and  a  violet 
eolouration  of  the  mixture  after  further  heating  points 
to  the  presence  of  sautonine.  It  is  also  mentioned  that  in 
the  mamifacture  of  sautonine  hydroehlorie  aeid  may  be 
rej.laeed  by  sulphuric  acid.  The  calcareous  extract  of 
semen  cimr  is  freed  from  lime  by  sodium  carbonate,  the 
filtrate  warmed  to  70^  C.  and  decomposed  by  sulphuric  acid. 
On  eooling  santoniue  separates  out  in  large  crystals. — S.  H. 


The  Detection  of  Fahlberg'a  Saccharine.  E.  Biirusteiu. 
Zeits.  Anal.  Cheni.  27,  165— IG8. 
If  the  substance  is  dissolved  in  strong  (25 — 30  percent.) 
caustic  potash  solution  and  bromine  added  drop  by  drop, 
until  a  permanent  yellow  colouratiou  is  obtained,  a  yellow 
pasiv  precipitate  separates  after  a  certain  time,  depending 
iipou  the  concentration  of  the  solution.  This  jirecipitate  is 
crvslalline.  Heated  on  platinum  foil  it  froths  up,  without 
melting,  in  a  vermicular  form  and  burns,  leaving  a  volu- 
minous residue  containing  potash.  If  water  is  added  and 
heated,  bromine  is  evolved  and  the  residue  dissolves  slowly. 
On  cooling,  yellow  crystals  separate,  having  pointed  ends. 
Another  property  of  saccharine  is  the  formation  of  a  sub- 
stance similar  to  fluorescein  on  heating  saccharine  with 
resorcinol.  The  saccharine  is  heated  with  a  shght  excess 
of  resorcinol  and  a  few  drops  of  concentrated  H.j^Oj  until 
it  begins  to  swell  up.  The  flame  is  then  removeil  until  the 
reaction  skckens :  the  heating  is  repeated.  On  diluting 
with  water  and  adding  jiotash,  a  strongly  green  fluorescent 
solution  is  obtained.  The  saccharine  is  extracteil  from  the 
substance  to  be  analysed  with  ether  after  acidifying  with 
sulphuric  or  phosphoric  acid  (supposing  the  saccharine  to 
be  present  as  potassium  salt  in  solution)  and  the  ether 
distilled  off.— .T.  B.  C. 

Detection    and    Estimation    of   Mayeitla    in    Orchil    ami 

Cudbear,    u-ith    Sates   on   certain    other   Adulterations. 

Chr.  Kawson.     Joiirn.   Soc.  Dyers  and   Colourists,  1888, 

68—70. 
\'.\Klois  methods  are  referred  to  for  detecting  the  presence 
of  Magenta  in  Orchil  and  ( 'udbcar.     H.  Crossley,  J.  Soc. 
Kyers  and   Colourists,    ISSj,   23.     E.  Kuecht,   ibid.,   18H.5, 
23.  and  Liebmann  and  Studer.  this  Journal,  1886,  287. 

The  author's  method  is  based  upon  the  complete  preci- 
pitation of  the  colouring-matter  of  orchil  and  cudbear  in 
an  ai|ueoiis  and  alcoholic  sidution  by  basic  lead  acetate, 
followed  by  an  excess  of  ammonia.  Magenta  base  under 
the  same  conditions  remains  in  solution. 

One  to  two  grms.  of  cudbear  (or  an  ci|uivaleni  amount 
of  oivhil  liquor)  are  boiled  with  50  ec.  of  alcohol  and 
afterwards  diluted  with  100  ec.  of  water:  15  to  20  ec.  of 
a  strong  solution  of  basic  lead  acetate  (sp.gr.  1-25)  are 
then  added,  followed  after  stirring  by  a  similar  quantity 
of  strong  ammonia.  The  mixture  is  filtered,  and  if  the 
amount  of  magenta  is  to  be  estimated,  the  precipitate  is 
washed  with  a  solution  containing  one  ,|>art  of  annnoi'ia, 
live  parts  of  alcohol,  and  10  Jiarts  of  water;  otberwist! 
washing  may  be  neglected.  With  pun-  cudbear  the  filtrate 
is  quite  colourless  ;  if  magenta  be  present  it  is  either  colour- 
less or  pink,  according  to  the  amount  of  ammonia  present 
in  the  solution.  The  liquid  must  be  acidulated  with  acetic 
acid  when  the  presence   or  absence   of  mageula  is  at  once 


made  apparent.  \Vith  pure  cudbear  or  orchil  the  solution 
remains  colourless,  whereas  if  a  salt  of  rosanilinc  be  present, 
the  rose-red  tint  of  magenta  is  at  once  developed.  To 
confirm,  a  jiiece  of  worsted-yam  may  be  dyed  in  the  solution 
and  afterwards  tested  in  the  usual  way.  The  author  was 
thus  able  to  detect  with  certainty  one  part  of  magenta  in 
100,000  parts  of  cudliear.  In  order  to  determine  the 
amount  of  magenta  present  a  standard  solution  of  that  dye 
is  prepared  so  as  to  contain  1 — 100th  luilligrm.  per  cubic 
centimeter.  It  is  acidulated  with  acetic  acid  so  as  to  be 
under  the  same  conditions  as  the  solution  to  he  tested.  The 
The  latter  is  made  up  to  a  known  bulk,  say  250  ce.  (or,  if 
the  magenta  present  be  \ery  small,  concentrated  to  100  ce. 
and  the  whole  taken  fur  estimation),  and  an  aliqaot  pan 
run  into  a  Xe^sler  tube  and  diluted  to  100  cc.  The  stan- 
dard solution  of  magenta  is  then  run  from  a  burette  into  a 
second  e\  liiider  iu  such  quuutity  that  the  depth  of  colour 
is  eipial  to  that  in  the  first,  as  in  the  case  of  Xes-slerising 
ammonia.  The  amount  of  magenta  present  in  the  sample 
of  cudbear  or  orchil  examined  can  then  be  readily  calcu- 
lated. Instead  of  the  Nessler  apparatus,  the  colorimeter 
or  Lovibond's  tintometer  is  recommended. 

Breinl's  method  (this  .louriial,  1888,  .'145 — 347)  was  not 
found  wholly  satisfactory,  since  all  the  cudbear  was  not 
precipitated  by  the  basie  lead  acetate. 

The  author's  method  is  applicable  also  to  the  detection 
of  Methi/l  riolef  and  Safranine.  Tlie  base  of  the  latter 
is  much  more  soluble  in  ammonia  than  those  of  methyl 
violet  and  magenta.  On  the  addition  of  acetic  acid  to  the 
anmioniacal  filtrate,  the  solution  becomes  of  a  bluish-violet 
tint  if  methyl  violet  be  present.  Under  the  same  conditions, 
solutions  of  safranine  and  magenta  are  jiink  or  bluish  red. 
Strong  ammonia  decolourises  methyl  \iolet  and  magenta, 
but  produces  little  or  no  effect  upon  a  solution  of  safranine. 
Other  known  tests  may  be  also  a)ipliid. 

Azo-  or  hydroxy-azo  dyes  wlieu  present  in  cudbear  may 
usually  be  detected  by  sprinkling  a  little  of  the  sample  on 
the  surface  of  some  concentrated  sulphuric  acid,  a  charac- 
teristic coloured  streak  being  formed,  either  green,  blue,  or 
violet,  according  to  the  colour  present.  In  some  cases  the 
colour  would,  however,  be  scarcely  distinguishable  from 
that  given  by  genuine  cuiUvar. 

For  the  detection  of  such  colouring  matters  the  following 
mode  of  jirocedure  was  fiumd  to  give  very  satisfactory 
results.  From  5  to  10  grms.  of  worsted-yarn  are  dyed 
(for  about  an  hour)  with  about  10  per  cent,  of  cudbear, 
either  in  a  neutral  bath  or  with  the  addition  of  a  few  drops 
of  ammonia.  A  fresh  (|uantity  of  yarn  is  then  dyed  in  the 
same  liquor  in  exactly  the  same  nuinuer.  In  this  way  the 
greater  portion  of  the  cudbear  is  reraovi-d  from  solution. 
.V  small  ipiantity  of  sulphuric  acid  (3  per  cent,  on  the 
weight  of  the  yarn)  is  now  added  and  a  third  lot  of  worsted- 
yarn  dyed  in  the  liquor.  The  azo-red,  under  the  altered 
conditions  of  the  bath  works  on  to  the  fibre  (with  a  little 
cudbear)  and  may  be  afterwards  identified  by  well-knott-ii 
means.  .\t  the  same  time  it  is  advisable,  although  not 
absolutely  necessary,  to  treat  a  sample  of  cudbear,  known 
to  be  genuine,  in  exactly  the  .same  manner  for  the  sake  of 
comparison.  Ground  redwoods,  such  as  sandcrs-u-ood  and 
bar-wood,  are  sometimes  added  to  cudbear  j  aiul  extracts  of 
the  reil-wood  to  orchil  liquor.  These  substances  are  best 
detected  by  means  of  dye-tests  upon  cotton,  mordanted  with 
salts  of  alumina.  Since  the  colouring  matter  of  bar-wooil, 
&c.,  is  not  easily  extracted  by  water,  it  was  considered 
preferable  to  make  the  tests  as  follows  : — About  2  grms.  of 
the  suspected  sample  of  cudbear  are  boiled  ten  minutes 
with  50  cc.  of  alcohol,  and  then  diluted  to  200  cc.  with 
water.  A  strip  of  mordanted  cotton  is  boiled  in  this 
solution  for  lutlf-an-hour  and  allowed  to  remain  in  the 
bath  about  half-an-hour  longer,  when  it  is  taken  out  and 
well  washed.  With  genuine  cudbear,  the  mordanted  cotton 
assumes  a  faint  pink  colour,  remaining  stable  after  washing. 
This  colour,  however,  may  be  almost  completely  removed 
by  boiling  the  cotton  for  a  few  minutes  in  alcohol,  which 
treatment  does  not  appreciably  affect  the  colour  produced 
by  bar-wiMKl,  &c.  Jf,  after  boiling  with  alcohol,  the  cotton 
is  of  a  decidedly  red  colour,  it  may  be  safely  assumed  that 
the  sample  of  cudbear  under  examination  contains  one  of 
the  red-wood.s.    This  may  be  confirmed  by  moistening  the 
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iImiI  iiittiin  with  a  mixliiiv  of  staimoiis  cliloiidr  and  liydin- 
ililoric  ai'id. 

Jt  Has  suhscqili'iitly  pointed  out  b_v  the  autlicir  tliat  Acid 
miiyriilii  cannot  hi-  detected  by  the  author's  inelhod,  since 
that  cohiur  is  not  jirecipated  by  basic  acetate  of  lead,  and 
anunoiiia.  ISut  it  can  easily  he  detected  b\'  such  otlicr 
means  as,  <■.(/.,  dyeing'  some  worsted  yarn  iji  a  neutral 
solution,  and  after  cxhunstiug  the  cudbear  as  much  as 
possible,  to  dye  a  fresh  lot  of  yarn  with  the  addition  of 
sulphuric  acid. — W.  S. 

Influence  of  Catechol  on   Fehling's  Soliiliun.     A.    \\  olil. 
Deutscheii  Zuckerind  13,  3". 

\'.  Lii'P.MANX  lately  published  (l)cuts.  Zuckerind  12,  IC02) 
the  results  of  a  research  on  the  mother  liipiors  from  the 
crude  beetroot  sujiar,  and  he  detected  catechol.  Owinffto 
the  reduciu";  powiT  of  this  substance,  the  (juestion  nalurativ 
sugjjested  itself  whether  this  might  not  be  one  of  the 
sources  of  error  in  the  estimation  of  invert  sugar  by 
Kehling's  nutbod,  and  the  author  made  a  number  of  deter- 
miuutions  with  the  object  of  eliciting  the  truth  in  this 
matter.  The  results  of  these  experiments  would  show  that 
ill  the  i)reseuce  of  a  large  excess  of  sug-ar  in  proportion  to 
the  amount  of  catechol,  the  latter  does  not  appreciably 
influence  the  result ;  that  indeed  a  comparatively  large 
ipiantity  of  catechol  tends  rather  to  decrease  the  amount  of 
precipitated  cuprous  oxide.  This  latter  fact  the  author 
explains  by  pointing  out  the  readiness  with  which  catechol 
takes  up  oxygen  from  the  air,  thus  being  in  a  position  to  act 
as  an  oxygen-carrier.  The  author  also  points  out,  however, 
that  the  presence  of  but  small  quantities  of  catechol  can  be 
possible,  if  the  sugar  solution  has  been  cleared  by  means  of 
lead  acetate,  the  catechol  salt  being  almost  insoluble  in 
water.     (.See  also  this  Journal  7,  128.)— J.  W.  L. 


Optical  and  A  rcometric  Analysis  of  Liqueurs.  H.  Sch«arz. 
Dingl.  Polyt.  .J.  267,  572—575. 

Thc  author  has  extended  his  method  of  examiuiug  beer 
described  in  a  previous  communication  (iV«'(/.  266,  2.30),  to 
the  analysis  of  liqueurs.  As  the  latter  are  composed  mainly 
of  cane  sugar,  alcohol,  and  water,  thc  author  proposes  to 
estimate  these  ingredients  quantitatively  from  the  difference 
between  the  refraction  of  the  spirituous  liquor  and  that  of 
water,  combined  with  the  areonictric  determination  of  the 
specitic  gravity  of  the  liqueur.  In  examining  samples  rich 
in  sugar  aiul  alcohol  greater  accuracy  is  obtained  by  dilut- 
ing the  liqueur  with  a  certain  volume  of  water  before  making 
the  necessary  observations.  The  results  are  calculated 
according  to  the  formida:  gixen  for  beer. — 1).  B. 


Ttie    Vienna    gravimetric  Method  fur    the   Estimation    of 
Tannin.     R.  Koch.     Dingl.  Polyt.  ,1.  268,  329—334. 

t\  SiMOND  (liid.  268.  280)  lately  published  the  resuUs  of 
some  experiments  on  this  method,  from  which  he  drew  the 
conclusion  that  the  quantity  of  bark  extracted  by  a  certain 
qinmtity  of  water  had  no  influence  on  the  result.  The 
author's  experience  of  this  method  being  in  opposition  to 
any  such  admission,  he  has  carried  out  the  following  experi- 
ment. 

60  gnus,  fir  bark  were  extracted  by  means  of  the  \'icnna 
extraction   appan\tns  and  the  concentrated  solution  diluted 


Quantitative  Estimation  of  Acetone  in  Methyl  Alcohol^ 
Wood  Spirit,  and  Acetone.  E.  Hiutz.  Zeits.  Anal. 
Oh.  27,  182—184. 

CoMMEUciAL  methyl  alcohol  contains  0-2 — 0"3  per  cent. 
of  acetone.  The  method  depends  upon  the  conversion  of 
acetone  into  iodoform.  As  the  result  by  this  method 
liecomes  unreliable  when  the  quantity  of  acetone  reaches 
5  per  cent,  in  wood  spirit,  the  author  considers  it  desinible  ! 
to  dilute  the  alcohol  until  the  quantity  of  acetone  amounts 
to  1  — 1-5  per  cent.  He  also  makes  a  correction  of 
0'002  grm.  on  the  iodoform  found,  which  is  due  to  the 
presence  of  iodine  salts.  The  method  is  otherwise  that  of 
G.  Kriiiner  (IVr.13,  l.oOO).— J.  B.  f. 


to  1  litre.  It  was  then  again  heated  in  order  to  re-dioKolvc 
any  precipitated  laonin,  and  finally  allowed  to  cool  to  18'  C. 

Of  tills  solution  :  — 

(1.)  .^o  cc.  were  evaporated  on  the  water-bath  to  dryness 
and  weighed.  The  residue  =  0-870  grm.  =  29  Oo'  per 
cent. 

(2.)  50  Cc.  were  diluted  to  l.^iO  cc,  wanned,  alloweil  to 
I'ool  to  18^,  filtered,  and  50  cc.  of  this  evaporated  to  dryness. 
Besidiie  weighed  0-274  grm.  =  27-40  per  cent. 

(3.)  50  CO.  of  the  strong  solution  were  evaporated  and 
the  dry  residue  weighed  =  0-730  grm.  =-  24-52  per  cent. 

(4.)  .'lO  ce.  were  filtered,  then  diluted  to  150  cc.  with 
water,  and  50  cc.  of  this  evaporated  to  dryness.  Kesidue 
weighed  0-245  grm.  =  24-50  per  cent.  From  these  results 
it  W(mld  appear  that  whether  20  grms.  or  60  grms.  bark  are 
extracted  with  one  litre  water,  different  amounts  of  soluble 
tannin  are  obtained. 

The  author  has  subjected  both  the  solid  and  the  pasty 
Quebracho  extract  to  similar  experiments,  and  with  a  similar 
result. 

He  concludes  that  for  the  estimation  of  thc  soluble 
tannin  a  small  ipuintity  only  of  bark  should  be  treated  with 
a  considerable  excess  of  water,  while  for  the  estimation  of  the 
soli<ls,  other  than  tannin,  a  comparatively  large  amount  of 
the  bark  may  be  operated  upon. — J.  W.  L. 


Analysis    of   Natural    Crude    Indigos.     ('.    IJawson   and 
E.  Knecht.     Jimr.  Soc.  Dyeis  and  Colourists,  1888. 
See  this  Journal,  1888,  page  429.— W.  S. 
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Soaps  axo  Caxules.  Edited  by  James  Casiekox.  K.I.C, 
Analyst  in  the  Laboratory,  Somerset  House.  London:  J.  and  \. 
Churchill,  11,  Kew  Burlington  Street.  1SS.S. 
Small  8vo.  voluuie.  bound  in  cloth,  containing  Preface,  Table  of 
Contents,  Bibliography,  Subject-m.itter  covering  2!i4  pages,  and 
an  Alphabc  tiral  Index  extending  from  page  i95  to  .30t!.  From 
p.iee  -219  to  Lin,  tabks  are  given  referring  to  alkalimetric  stiviigths 
of  tile  alkali  nmterials  used  in  soap-makiiig.  The  work  is  illustrated 
with  54  wood  engravings,  and  is  divided  into  two  parts,  Pakt  I. 
being  devote<l  to  ".Soaps."  P.iKT  H.  to  "Candles."  Besides  the 
bibliographic  list  of  works  consulted,  numerous  references  to  the 
principal  Journals  of  Analytical  Chemistry  and  Chemicil  Tech- 
nology ai-e  given  throughout  the  bcok. 


N.iTUKE's  HvoiENE.  .\  s.vsieiiiatic  Manual  of  Natural  llvirienc. 
containing  a  detailed  account  of  the  Chemistry  and  Hviriene  of 
Eucalyptus,  Pine  and  Camphor  Forests  and  Industries  connected 
therewith.  By  C.  T.  Ki.vgzett,  F.I.C,  F.C.S.  Third  edition. 
London :  B»illi(>re.  Tindall,  and  Coi,  King  William  Street,  Straiui 
l*ss. 

OiTAVo  volume,  bound  in  cloth,  containing  Prefaces  to  the  three 
editions.  Table  of  Contents,  and  3iU  piiges  of  Subject-matttr, 
followed  by  an  Alphabetical  Index.  The  work  is  divided  into 
Parts  I.  and  II. ;  Part  I.  being  devoted  to  genend  principles  ;  and 
Part  II.  to  thc  more  special  consideration  i>f  those  useful  factors 
in  natui-e's  hygiene,  which  have  loruied  the  subject  of  the  autlhirs 
study.  Part  II.  tinis  commences  witli  Chap.  X.  Malarial  Fever 
and  its  Cause :  with  an  account  of  the  Sanitary  properties  of  the 
Eucalyptus  and  its  products,  Jcc.  Chap.  XI.  "Essential  Oils  and 
Perfumes,  Terpenes.  Cauiphunc  jicroxide.  Manufacture  of  Sanitas 
products.  Special  study  of  the  Russian  Turpentine.  Chap.  XII. 
Practical  Investigation  of  tlie  .Vnliseptic  and  Disinfectant  properties 
of  the  products  of  th  '  atmospheric  oxidation  of  essential  oils  and 
the '-Sanitas"  disinfectants.  Further  notes  on  practical  disinfec- 
tion. Chap.  XIII.  Micro-organisms  and  soluble  ferments,  their 
chemical  history  and  exact  relation  to  diseaso.  ,V  iiuantit&tive 
study  of  the  antiseptic  action  of  the  "  Sanitas  "  disinfectants,  prt>- 
ces-ses  of  fenuentation,  &c.  Chap.  XIV.  Eucalyptus.  Pine  and 
Camphor  Forests;  their  extent,  distribution, aud  h.v^ienic  effects. 
Collection  of  eucal.vptus,  turpentine,  and  camphor  oils  and  their 
distillation.  Special  study  of  camphor  oil.  varnishes,  pine  wood, 
wool. 
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I>IK     KlIlRlkATMX    VOX     C'llLolISAriiKM     KaI.1     ISU     ASBEHBK 
(UIAIRAIKS.     Vnll    KoNKilP   WlI.llKI.M  .llRISCU.  Ph.U..  Privnt 

ilOCTiit  Hii  clir  Kuniirliclion  Tcflmisilipii   lloi-hschule  zu  Berlin. 

Berlin  ■  U.  (Jaorlmr's  V.Tlnirebu.hlininlluiiir.  Ht-rnmim  Heyfelacr. 

SilionpberKen.tnisse.  2t>.  S.«'.  IS'SS.    Loiiiloii :  H.  Grcvel  and  Co., 

IB.  Kins  Slii-et,  0  nciit  Giinkii. 
OciAvo  voliiuie,  iKimiil  in  clotli.  ami  containing  Dediiation  to  the 
.lullior's  former  |irimi|ial.  K.  K.  Mu-ipratl.  I-^q.,  of  L!veri>ool  anil 
WiiUlcs,  'faille  of  I'ontents.  225  |mne.i  of  Suhjcct-uiattcr,  anil 
2;  pap-sof  .\<l<len(la  anil  roni(.'cnila.  \Vi:li  the  text  are  interspcrscU 
113  enCT»vin^-s.  ami  at  Iheenil  of  tin-  work,  fno  sheets  of  enirravcct 
ilhistralions.  The  t.xt  is  aminm-<l  in  Ihapteiv  ti-eatinK  of  the 
(oUowiiiK  subjects.  I.  lieneral  Inlioiluelioii.  II.  IKscnptiou  of 
the  I'laiit  ami -Vpiiaratns  as  well  as  of  the  workiiiK  of  the  same. 
Ill  The  Cheiuistrv  of  the  I'nness,  with  details  of  the  latter. 
IV.  Teehniealand  loiuniereial  frilieism  of  this  Branch  of  Manu- 
facture, V.  The  JIaL-nesia  I'nicess.  VI.  Other  I'hlorates  (chlorates 
of  soiliuai.  barium,  and  lillnumi.  Vll.  Statistics  of  the  t";iilorate 
Manufacture. 


(From  llic  Hiiaid  <•/  '/'rutlr  and  otitrr  JoiiriKih.) 


r.iuiii-  ci/AycKs  .wn  casroMs 

ItEGULATlOSS. 

Till    Ni  rHKKi.Axi>s. 

Ciisloms  Treutimiit  of  Vincijiii-  mid  Pt/niti;/iiroiis  Arid 
for  Ihc  use  of  Glass  Maiiiifiictorirs. 

The  VoHttetir  BcJge  for  the  2nd  .Ma.v  last  contains  a  notitication 
to  the  effect  that  a  mval  decree  of  the  Sth  April  grants  free  eutry 
into  Holland  to  viurpir  and  p.vruligneoiis  acid  intended  for  the  use 
of  glass  manufactories. 

I'SITKU    STATKS. 

Customs  Decisions. 

\  d-rtain  colour  called  "  fast  violet."  which,  upon  anal.vsis,  was 
found  to  be  a  coal-t;ir  colour,  is  held  to  Xye  dutiable  at  the  rato  of 
.13  per  cent,  ml  rnloi-nii,  niider  the  provision  in  Schedule  A.  (T.  I., 
»")  for  •■  all  coal-tar  colours  or  d.ves,  b.v  whateier  name  known,"  &e. 

SoH-alled  "  mineral  sulphur. '  which  is  a  mechanical  mi.vluieeom- 
IxMcd  of  60  per  cent,  of  carbonate  of  lime,  31  per  cent,  of  sulphur, 
and  alxiut  S  per  cent,  of  uiapnesia.  and  which  has  been  ".sent 
throuph  a  crindinii-inill."  is  dutiable  as  an  iinenumerated  manu- 
factured article,  under  section  251S.  Revised  Statutes. 

So-calleil  '•  saccharine."  a  substance  of  complex  ehenncal  compo- 
sition iiertaininit  to  the  scries  of  coal-tar  derivatives,  and  used  a3  a 
substitute  for  sugar  in  the  diet  of  dialwti.'  iiersons,  is  dutiable  as 
a  rliemical  compound,  under  T.  I..  112.      ,,.,,,  ,       ,    „ 

Eiupl.v  American  ba|.-s  which  are  exportiil  with  logwood  and  other 
(oreiKii  il  vc-woods  (Tiound  or  otherwise  prepared  in  the  United  States 
for  ciport.  ai-e  cntitlnd  to  free  entr.v  on  their  nturn.  under  the 
provision  in  T.  1.,  (>♦!•. 

Vli  roltlA. 

(.'iistoms  Tariff. 

The  follow  inn  is  a  statement  of  the  rales  of  imi>oil  duty  now 
levied  under  the  Customs  TaritI  of  Victoria  :  — 


Ho.  in 
T«rUI.  I 


riasiflcation  of  Articles. 


Class  I.— Abt  axd  Mkcuaxk 
Probvctioxs. 


Bates  o[  Duty. 


£  «.  d. 


It      'Acid.arelie  Iper  pint  or  lb.  0    U    :i 

Do.,  muriatic 

'  Do.,  nitric 

Do.,  sulphuric 

Alkali,  soda,  crj-slals 

Blacking 


hCwt. 


Ton  2    0    0 

20  °  o  (•</  val. 


Victoria. — continued. 


No.  in 
Tarin. 


Classilication  of  Articles. 


Rates  of  Duty. 


Class  I.— Art  axi>  IIkciiasic 

PROl)fCT10NS-<-5«^ 

Dnig^ : 

Acid,  curholic 

I)o„  do.,  pure 

Do.,  oxalic 

1)0..  picric 

.\1<X'S 

.\minonia,  earlwnate  of 


i   ».    il. 


1)0.,  li(|nid 

Cannabis  Iiidica  . 


Chlorod.vne 

Cocculus  Indicus  . 


Faba  Ainara  . 


(ielatinc 

Glycerine,  pure  . 
Do.,  crude 


(irains   of   paradise   or  guinea 
grains 


^lorjihia 

Nitrate  of  silver 


Nux  voinie-'i 

Potassium,  bromide  of . 

Do.,  iodide  of 

Quassia 

Strychnine 


I 


Ink— printing,  coloured 

Jledicines,  patent  or  called  patent, 
not  containing  spirits,  being  me- 
dicinal prcfmmtioiis  or  compo- 
sitions ivcominended  to  the 
public  as  propiieta-,v  medicines,  | 
or  prepared  according  to  some 
1  private  formula  or  secret  art,  as 
remedies  or  specifics  for  any 
disease  or  diseases  or  affections 
whatevi-r  aff.etiiig  the  human 
or  animal  bod.v,  or  being  subject 
to  a  stamp  dut.v  in  the  country 
from  whence  they  are  exported . . 

Opium,  including  all  goods,  wares, 
and  inerchanilise  mixed  or  satu- 
rated Willi  opium,  or  with  any 
preparation  or  solution  thereof, 
or  steeped  therein  respectively. . 


Paints  ground  in  oil 

Do.  mixed  ready  for  use. 


Gallon 

II   n   a 

l,b. 

II    11    (i 

„ 

II   II   2 

0   0   ,1 

C«l. 

n  12   II 

Lb. 

II   II   2 

., 

0   0    2 

., 

II   0    1 

25' 

,  lilt  vaK 

Cwl, 

II    1    r. 

Lb. 

II   0   11 

., 

0   0   :i 

■■ 

II   0    I 

Cwl. 

020 

Oi. 

0    1    fi 

„ 

II   n   1; 

Cwl. 

II    1    6 

Lb. 

11    0    .'i 

„ 

n    n  111 

Ton 

2   0   n 

Oz. 

II    1    n 

I.b. 

II    0     li 

25  "/,  ad  vol. 


Lb. 
Toll 


1  0 

2  0 
1    0 


Powders— washing,    baking,    and 
seidlitz  


Spirits— methylated  . 
Perfumery 


ViiiegHr,  not  being  acetic  acid  or 
crude  vincKar,  aromatic,  or  rnsp- 
iK'rry 

Stesirinc 

Soap,  perfumed  and  toilet 

other 

Blue 

Starch 

Varnish,  including  lithographic. . . 


20  °  o  wl  val. 

Liquid  gal.    0    I 

W'cadvnI. 


fialhMi 
Lb. 


Gallon 


0  II 

n  n 

n  0 

II  0 

II  0 

u  n 

0  t 
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I''n  VNCK. 

Imports  from  lliv  United  Kingdom. —  \'iil»fs,  Dutiet,  ^x. 

Stutoinfiil  rompilfd  from  tin*  Frt-iich  otPu'iat  returns  sbowiif?  (lie 
quantities  uiul  \nlueM  of  tlie  iuiports  of  niereliiiiidisc  into  Fraiiec 
ieoiuiturrr  Mf>t-'rHtl)  from  tin- Tnited  Kiu^dom  in  the  years  IHso. 
ISSl,  anil  IMHtl.  with  tlie  nnintiiits  of  the  duties  h'vied  on  the  various 
KToups  of  artieles  and  tlie  percentage  of  duties  levied  on  the  vahii's 
of  ea<'h  iin-onp. 

i  i  i 

Description  of  Ai4ieln.  ;    1880.      |     1881.  188«. 

nieniicjil  prodnets :  1 

Quantity  in  kilos '  '  H,9»->,W.) 

Values  in  franes •  '  It.m.m 

Duties  levied  in  Inuies ■  "  l,i]U7.tSi 

Ven-entSKe  of  duties  levied  on 
values *  "  7'" 

Copper  (ore  and  metal  < ; 

Quantity  in  kilos s.tlli,W<     s.!«ki.479     S,4!iii,-J!ij 

Values  in  francs 12H'i«J.i.iS8   1.14Hi3.tr7S     9.574,7S!i 

Duties  levied  in  francs 87395  |       74,073!       ir,,(5!>2 

Percentage  of  duties  levied  on 
values •"  *.*  ''1 

Oil.  fined,  pure: 

•inaulity  in  kilos 7;tH.100  j  S,G16,160     ],U.3ti.4ii3 

Values  in  francs 3,580,618  ,  4.20(),fi30     1.411.4.% 

I 
Duties  levietl  in  fraiies .WLSS:)  '     ■J9.%.'js9       liir^U 

Pen-entage  o[  duties  levied  on 
values 7'<i  7'"  *'7 

t'aoutehouc  and  gutta-percha,  niw : 

Quantity  in  kilos 71.'>J<7U       it71,71S       C.sl.KW 

Values  in  francs 4,40ft.t»-2     0,41.M4n     4.0SJ<.77S 

Dnties  levied  in  francs •i'(,8Sl .,       34,6(»         24.293 

Percentage  of  duties  levied  on  [ 
values I        •(?       I        "6       I        "2 

I'aouteliouc      and      gtitta-percha, 
manufactured  r 

Quantity  in  kilos :17I..12!I       .•(6U,223  1     S97.0Ci: 

Values  in  francs 3,S13..W9     3,2.1;!..319  '  3,701,17S 

Dnties  levied  in  francs is9,.il7       191  ..>Ut       22ft.75:l 

Pj-rcentape  of  duties  levied  on 
values 5-7  S"!)  IVI 

Manures :  ' 

Quantity  in  kilos 27,9fil,472  [27,20ia«l  i2«,92S,557 

Values  in  francs 1.1:18,097  I  4,().'iO,C.(i3  !  4,0.-.5-'iH 

Duties  levied  in  fniiics 75'  51  i        2.(U9 

Percentage  of  duties  levied  on 
values ..  ..  "1 

Pniifs : 

(Juantity  ill  kilos 7u9,3«9       .i71,(;22       3711.417 

Values  in  fnincs 3Ji-i6,162     .3,001,245  |  l,.-,22.743 

Duties  levied  in  francs 43.4S.1         .■J8..'»4  !       27.!>2!i 

Percentasre  of  duties  levied  on  i  1 

values I       I'l  1-3  IS 

Colours : 

Quantity  in  kilos t  ♦  751.2S1 

Values  ill  (r.uics I..V.4.20.'i     l.ir.n.I!<0  !  1,35.3,000 

Duties  levied  in  fnincs l:i....-.iH!       1  l9.2Ci;       178.310 

Pi'reenlage  of  duties  levied  on 
values 8-7  8-0  l»-2 


FaAXOi: — L-ontiuucd. 


Description  of  Articles. 


1880. 


Oils,  volatile  and  essences : 
Quantity  in  kilos 

Values  in  francs 

Duties  levied  in  francs  . 


1861. 

1886. 

23..-,7« 

.v>.i:ii 

HW.O.V. 

l.(i.->:t.ii5s 

29.1  »5 

.-3..12S 

Pciventage  of  duties  levied  on 
values 

Quicksilver: 

Quantity  in  kilos 

Values  ill  francs 

Duties  levied  in  francs 


I  17,IK0 

lSl.(KJi 

l.-<i,3H 

r,79.o.'i2 

!<.3«..';7fl 

7SI.590 

._> 

.. 

1 

Percentage  of  duties  levietl  on 
valne.s 

Coal  tardjes : 

Quantity  in  kilos 

Values  in  francs '. . 

Duties  levied  in  fninc.-* 


Percentage  of  duties  levied  on 
values 


:J57,885 
I 
7.03" 


Starch : 

Quantity  in  kiloR. 2,72K0.>1     i,Sl2.9Hl 

Values  in  francjj I,6'21,34<t     1.12».a5."i 

Duties  levied  in  franes 47AH-3 


Pcrcentaffp  of  duties  levied  on 
vnlups 


•2'il 


028.072 


L*".7di; 


Cannot  be  given. 


RCSSIAX    DCTIES    ON    ("lIEMICAr^. 

An  impression  having  gained  currency  in  the  chemical  trade  that 
there  was  an  intention  on  the  part  of  the  Knssian  Oovcnini^'nt  to 
admit  chemicals  poinc  from  this  country  to  Russia  duty  free.  th»- 
secretary  of  the  London  Chamber  of  Comiiierce  wrote  to  the  Board 
of  Trade,  inquiring  as  to  th^  accuracy  of  the  impression,  in  i-eplv 
Mr.  Thomas  Gray  say>! :— '  I  am  directed  by  the  Board  of  Trade  to 
inform  you  that  they  have  now  received,  through  the  Secretary  ol 
State  of  Foreign  Affairs,  a  despatch  from  Her  Majesty's  Embassy 
at  St.  Fetei-shni-g,  to  the  elTect  that  there  is  no  present  intention  oil 
the  part  of  the  Rus.sian  Government  to  admit  chemieaN,  imported 
from  this  country,  duty  free.* 


•  Cannnl  lie  fflven. 


t  Xot  stated. 


MISCELLAXEOUS   TliADE  M)T/('ES:. 

(liKMHAL    IXDISTKY    IN    SWKltKN. 

C/iem.  Zeit.  12,  4y:j. 

Swctlen  is  not  at  allin  a  flourishing  condition  as  regards  tlii> 
indnstn-. 

KTcept  a  few  sidphuric  ac-id  wnrks.  cellulose  works,  and  the 
minine  operations  of  certain  districts,  the  rest  may  })e  l.-ft  out  of 
consideration.  Even  the  manufacture  of  sulphuric  acid  is  so  badly 
conducted,  or  tlie  desire  for  profits  sn  outrageous,  that  it  is  in  many 
cases  found  '.vorth  while  to  obtain  the  article  fnim  Germany. 
Hydrochloric  acid  is  not  made  at  all.  and  the  nitric  acid  almost 
solely  for  use  in  the  manufacture  of  explosives.  ThouBrh  a  Jiieh 
duty  is  impo.se(l  on  some  articles,  this  is  not  suflicient  to  stimulatti 
to  a  healthy  industrial  activity.    As   an  instance,  tlic  duty  on 

f:elatine  is  about  a  shilling  per  poimd  (>i  per  cent,  of  its  value),  yet 
arge  quantities  are  imported  from  France.  As  soon  as  an  attempt 
at  the  manufacture  of  any  of  these  product-^  (gelatine,  acetic  .neid. 
Ac.)  is  made,  competitive  works  spring  up  in  plenty,  anct  the  trade 
is  thereby  depressed. 

Cellulose  works  flourish  and  in  this  departncent  an  export  trade 
is  done. 

Alkali,  bleaching  i>owder,  and  allied  products  arc  imported  from 
England,  and  x)otassium  chlcrnte  is  in  some  cases  obtained  from 
Germany. 

The  manufactiu^  of  pharmaceutical  preparations  is  in  an  exceed- 
ingly bad  state,  but  in  many  c:ises  the  consumption  is  so  small  thai 
the  manufacture  would  se.Trcely  pay  :  then  aeain  foreign  competition 
is  too  BTi-eat.— T.  L.  B. 
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I'lIIZEA    OFKKltKK    TO    (HKMISTS. 


Tlu' FroiH-li  Srniotv  of  Kiiconni(reiiuiit  Imi  imlilishoJ  its  iiiimml 
list  of  priwsollerid'lor  ilisioveriis  iiml  iinproviiiieiits  relating  to 
nrlsniid  nmiuifiuturcs  in  Kfiiornl.  Vor  ihi-niii-iil  siiiiices  proptT 
iiii  nmtn-iratc  of  .■►4.Si«if.  in  prizes  Ims  tipon  nppropriated.  As 
roreitrniTs  lire  iillowoii  to  iiuiii-i'tr,  KnBlisll  clKluisls  iimy  f<H>l  some 
intcn-st  ill  n  briit  iiieniion  vt  the  qiustioiis  proposal  this  jcur  to 
iiivostimtors.  Throe  piiios  of  lIKiof.  each  nrc  to  be  given  for  the 
tollowinit  diseoveries  :— The  iirlilieial  pre  pa  rat  ion  of  niiy  useful 
priiu-iple.  sueh  ns  qniiiine.  cunesninir.  \c. ;  useful  npplication  of 
any  metals  hitherto  unused  in  imlnstry  ;  any  puliheiilion  useful  in 
ohemistrv  or  uutiilhin.-v.  Kiirlii  priies  of  S.mit.  for  eaeli  of  the 
foUowini::— ("onveiiieul  process  tor  iui,>ar(iiiK  to  steel  or  iron  new 
useful  properties  thi-oujili  the  addition  of  a  foreiitn  substance  ; 
industrial  manufacture  in  Franco  of  fuminc  and  anhydrous  sul- 
phuric acids;  glass  for  elieinical  oiKTiitioiis;  maniifaeture  of  stone- 
wan-;  artilieial  preparation  of  (rraphite  adapted  to  pencil  makinR; 
artirici^l  preparation  of  compact  black  diamond:  scielltil'ie  explana- 
tion of  ftiiv  iiidnstriiil  process  «  hose  theory  still  remains  imperfectly 
kiiowu;  exiicriiiiental  iii\estii.iitioii  of  the  physical  or  mechanical 
properties  of  anv  of  the  Usual  mcluls  or  metallic  alloys.  Fiye  •J.liluit. 
pri?es  are  oHered  for  each  of  the  follow i mr :— Cheap  pi-wcss  lor 
o7.one;  anv  new  cimveiiieiit  tanning  material;  substitutinc  tor 
siilpliiirie  "acid  in  silk-ilyeiiu;  some  substanre  that  will  not  injiiie 
the  fabric;  industrial  "pie|Kii-atioii  of  chlorine  from  the  waste 
products  of  the  iiinitionia-soda  iiroeiss ;  tunritiir  the  nitrojren  of  the 
atmosplion-  into  either  nitric  acid,  ammonia, or  cyanogen  ;  sulphuric 
acid  from  p\Tites  made  cntiivly  free  from  arsenic.  .\  l.StKlf.  prize 
to  aiivone  li;"ivins  in  France  secured  the  preatist  improvements  in 
(tlass "blowing,  esiici  iaily  applied  to  chemical  and  industrial  appa- 
ratus. .Vnd,  finally,  live  l.iKMif.  prizes  for  e,ich  of  the  following;— 
New  uses  for  waste  products;  new  applications  for  non-metallic 
elements;  new  useful  alloy;  new  industrial  use  for  any  cheap 
mineral  suKstanee;  improvements  applied  in  Frunce  to  the  making 
and  workine  of  seaweed  ashes  (kelp).  Besides,  a  grand  prize  of 
I'J.dUOf..  to  1)6  given  in  issii,  is  awarded  every.  si.t  years  for  the 
discovery  most  useful  to  French  industry.  .\11  mo<lels.  memoirs, 
descriptions,  and  specimens  must  be  forwarded,  before  Janiuiry 
ISS',  to  the  Socii'te  d'Encouragement  pour  I'lcdustiie  Nationale, 
4*,  Rue  de  Kennes,  Paris. — Chemist  and  Druggist. 

C'llILl    BOUAX. 

The  exportation  of  calcium  borate,  containing  'Jo  to  iS  per  cent, 
of  lioraeie  acid,  from  Iquique,  in  Chili,  to  Hanilmrg  reached  iu.arly 
IH.ortd.iHHi  kilos,  last  year,  but  owing  to  the  fall  of  the  price  in  the 
Eurk>pcan  markets,  no  shiimients  have  been  made  for  some  months. 
One  of  the  works  situated  in  the  centre  of  the  borax-fields  now 
produces  crystallised  borax  and  boracic  acid  of  excellent  quality. 
and  the  proprietoi-s  believe  that  they  will  shortly  be  able  to  exclude 
their  Etu-opean  competitors  from  the  West  Coast  of  South  America. 

— lb. 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

BULGABIA. 
Hints  to  British  Trader  a. 

The  Austro-Hungarian  "Soeietfi  Commercialo  irExportation " 
has  opened  at  Sofia  a  permanent  exliilution  of  the  articles  of 
industry  produced  in  the  Empire,  and  it  announces  that  com- 
mereial'travellers  will  from  time  to  time  visit  the  different  towns 
to  obtain  orders,  which  can  be  supplied  at  oiii'c  troai  the  depot  at 
Sofia.  It  would  lie  advantageous  if  something  similar  were 
organised  in  the  interests  of  British  traders,  the  more  so  as  the 
latter  an>  especially  prejudiced  by  the  worthless  nature  of  the 
wares  wliich  are  pal'ned  off  on  the  unwary  as  British  maiuifaetures 
—spurious  articles  to  which  English  labels  hiive  been  attached  at 
Constantinople.  British  goods  are  always  in  greater  favour  here 
than  those  of  other  coniilries.  which  are  best  disposed  of  when 
bearing  British  marks.  An  establishment  such  as  that  recom- 
mended would  enable  the  local  pimlmser  to  disrriminate  between 
the  genuine  and  tlie  counterfeit  article  usually  supplied  to  him, 
and  inc  rease  the  consumption  by  tending  to  reduce  the  excessive 
charges  which  the  retail  dealer  is  accustomed  to  demand. 

Essential  Oils  and  Anise. 

In  1S87,  »,isnlbs.  of  rose  water  and  e-senccs.  worth  3.5,0ilfl/.,  were 
eip<irted  fnmi  Pliilippcpolis,  against  T.ihm)  lbs.,  worth  7.''i,OiiO^,  the 
year  bi-fore.  l.'i.iMtii/.  worth  of  anise  were  also  expfirtcd  last  year, 
t'liiefty  to  France. 

Petroletini. 

The  I'nited  States  Consul  at  Athens  says:  — 1  ha\e  olready 
informed  the  departmen'  of  a  trial  im|K>rtntiun  by  the  Greek 
monopoly  of  fi.'JiK)  cases  of  Russian  pelndeum.  J  have  satisfaction 
now  in  reporting  that  this  trial  has  not  been  satisfactory.  The 
Rns.sian  oil  is  not  suitable  to  this  market,  and  is  found  to  lie  mncli 
inferior  even  to  the  low  gnidcfl  of  American  oil  which  have  iK'eii 
will  here.     I  have  iiiforniatinn   from  the  direciorH  of  the  Sreek 


monopo'y  that  no  more  Russian  oil  will  be  imported.  A  pitqier 
repanl  for  their  own  interests  in  sending  oil  of  good  quality  seems 
to  be  all  that  is  required  of  our  cxpoiieiN  to  enalilc  them  to  retain 
tlie  eomiiiand  of  this  market. 

Ir.M.v. 

C7ic;«ico/.v. 

The  British  Consul  at  (Jenoa  reports  that  the  im|Hirts  of 
chemicals,  espi'cially  of  carbonate  of  soda,  of  magnesia,  and  (■! 
nilnitr  of  sods.  hav4'  smiiewhat  increased.  He  regrets  to  learn  that 
ill  this  calcgors-  (.'eruiaiiy  eonlinlies  to  supplant  us  on  this  market. 
owing  especially  to  the  actirtty  of  travellers  and  npeiiis  who 
personally  cainass  for  orders. 

Proi/ress  nf  the  Chemical  Trade. 

Slilau  is  the  centre  of  the  Italian  ehcmical  industry,  a  branch 
which  lias  of  late  years  made  vcrj'  considerable  pnigress.  There 
arc  now  in  Milan  two  works  maiiiifaeturing  sulphuric,  nitric  and 
hyilrochloric  acid,  crude  and  chemically  pure.  ;is  well  as  salam- 
nioniac  and  liipiid  ammonia,  while  three  works  at  Milan  and  one 
at  Brescia  turn  out  citrate  of  magnesia  to  a  total  value  of  about 
2n.on0/.  per  unniiiii.  .V  camphor  rclinery.  the  first  in  Italy,  was 
established  last  year.  Another  cliemieal  works  refines  anniuilly 
some  7IH)  tons  of  glycerine,  purchasing  for  this  purpo:«  a  large  pro- 
portion of  crude  Ml.vcerine  from  the  Italian  stearine  works.  There 
is  one  large  quinine  manufactory  in  3Iilaii,  which  also  makes  io<lide 
of  pnt;issmin  and  otlier  iodides.  There  is  also  another  works  in 
Mihui  w  hich  makes  a  speciality  of  iodides,  bi-omides.  bismuth  prc- 
par.it  ions,  salicylates,  itc,  besides  producing  pharmaceutical  articles, 
as  pills,  ointuients,  tinctures,  syrups,  &.C.,  esjiecially  syrup  of  tama- 
rinds. In  Pavia  a  large  manufactory  of  antiseptic  sili-gical  appliances 
exists,  which  have  a  large  siile  all  over  Italy.  Tartar  materials  are 
treated  ill  seven  diiTerent  manufactories,  while  in  Slilan  there  are 
no  less  than  fifty  manufacturers  of  common  and  toilet  soaps,  some 
of  whom  eaiT.v  on  a  considerable  wholesale,  and  even  an  export, 
trade.  Oil  refineries  are  found  in  large  numbers,  no  less  than  2nii 
such  establishments  existing  in  the  province  of  Lombardy  alone. 
.\lmond  oil  and  castor  oil  are  pressed  in  Milan,  Busto,  Arsizio,  and 
Brescia. 

Argol  Shipments  from  Ancona. 

.\rgols  for  some  years  formed  an  article^of  export  from  .\iicona. 
They  were  obtained  in  the  neighbourhood,  and  also  in  the  .\bmzzi 
and  Puglie,  and  were  exported  to  the  ehemic;il  works  in  Great 
Britain  and  Germany.  AVhether  because  of  the  raw  material 
being  now  much  sought  alter  by  local  industries,  or  because  the 
expenses  of  refining  are  excessive  in  comparison  to  the  value  of 
produce,  the  fact  is  that  the  trade  in  argols  has  decidedly  decrea.sed. 


J.il'AN. 

Drugs  anil  Pharmaceutical  Preparations. 

The  British  Consul  at  Tokyo  writes  to  the  eflcot  that  the 
Japanese  sanitary  polic*'  have  hitherto  exercised  a  ver.v  strict 
control  over  the  impfirt  of  drugs  and  pharmaceutical  preparations, 
which  have  been  always  carefully  analysed  at  the  Government 
laboratory,  in  order  to  ascertain  wh-ther  they  were  exactly  in 
accordance  with  the  V'harmacopceia  of  tlio  country  in  which  the.v 
were  produced,  and  if  the  articles  tested  were  approved  thcv  were 
ottifially  stamped.  .Vrticles  not  so  stamped  were  unsaleable.  The 
.Iapane.se  Government  has  now  issued  a  decree  ordering  the 
Flmrmacopxia  .lapoiiira  to  be  used  as  the  stindard  in  future,  and 
drugs  maue  according  to  the  Pharmacopa-ia  of  other  States  will 
lie  proildcil  with  !i  special  certificate  to  that  effect. 


JIkssina. 

Quitiine. 

.\ccording  to  the  German  official  reports,  quinine  is  chiefly 
imported  from  Gcnnaiiy.  which  country  has  completely  driven  the 
French  inaniifactiircr  out  of  the  market. 


Drugs  and  Dyewares. 

.\iiiline  dyes,  and  also  artificial  alizarin,  are  a  chief  article  of 
German  imjiort.  and  conic  mainly  from  Cologne.  Nuremberg,  and 
Stuttgart.  I'rinting  dyes  suffer  from  Italian  <-oiii)>ctitton,  but  th' 
good  qualities  are  supplied  onlv  by  Germany, 
come  largely  from  Cologne,  Stuttgart,  and 
chemical  prciianitions  for  pharmaceutical, 
praetiiiil  pnr|ioses. 


Drugs  and  dyewaii's 
Nuremberg,  as  also 
pholographieal.   and 


Soap  and  Perjumeri/. 

KarlsriJie,  Frankfoit-oiiMaine.  and  Stuttgart  have  been  com- 
peting for  some  years  successfully  with  France  in  the  iniiHirl  of 
toilette  soaps  anil  perfumery,  and  tlnir  trade  is  gradmilly  but 
certainly  on  the  Increase. 
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M\i»v<.AsrAR. 


I'ttnillit  (  'ultivfUioii. 

The  Bitlftthi  du  ,V».s(V  Cotnnwrciah  qnotinjf  fi*oin  thi-  Pntgrls 
lif  VImerhm.  with  mfcrencc  to  tho  cuUivation  of  viitiilln  in  Muda- 
IfiLScar.  s.iys :    - 

"Vnnilla  has  ivccntly  iii:»lf  its  ai)poaram'0  on  tho  markets  of 
Mu(la)ra&(-ar.  Mahaiioi-o  has  pmduwil  nnd  exported  1. 5i>ft  lbs. 
of  it.  which,  for  some  reason  or  other  which  it  would  he  interestinK 
to  know,  do  not  api^Mir  in  the  Custonis  lists.  From  the  now 
pinntations  which  have  hcon  made  there  can  he  reckoned  npon, 
within  a  jieriod  of  four  or  live  >ears.  an  annua!  douhlin*.;  nf  pro- 
dnetion.  This  |)rodnel  appears  to  be  of  tlie  best  quality,  and 
if  this  i.()inion  is  shared  by  Kurupean  purehasei*s,  its  eultivati»»n 
will  assume  a  very  eonsidernbie  inijxirtanoe,  and  Maditgajjcar  will 
very  shortly  become  one  of  the  chief  stippliei-s  of  the  European 
market." 


Opening  for  Soap-makers. 

Amonirst  the  industries  fur  wliieh  the  State  of  Vera  Cruz  presents 
an  openhifc  is  the  manufacture  of  toilet  soaps,  for  which  there  is  an 
abundant  supply  «*"  the  necessary  raw  material.  The  import  <luly 
on  "line  soap,  scented  or  unseented,"  is  equal  to  ]tt.  UU.  per  lb,. 
pross  weight  {i.e.,  ineUuliuK  packing),  whu'h  wouhl.  of  er)nrse. 
constitute  a  very  high  degree  of  protection  to  native  industry 
if  the  latter  existed.  So  long  ns  tins  high  duty  is  maintained,  the 
industry  protected  by  it  would,  of  course,  flourish:  but  the  hUter 
would,  no  doubt,  fade  if  its  protecting  duty  should  l)e  uholished, 
unless,  indeed,  the  abolition  of  proteetiou  were  general.  So  long  as 
it  exists  in  anytliinglike  its  present  degree,  no  unprotected  industry 
can  thrive,  as  protection  raises  the  cost  of  production  of  all  eomnui- 
dities,  prot-'cted  or  unprotected.  IJut  prot<'etion  is  su  engniined  in 
the  Alexican  liscal  system  that  a  fancy-soap  factory,  if  it  existe*!. 
would  have  little  reason  to  fear  that  its  protection  would  be  with- 
ilrnwn. 

I'uIML'iiAI.. 


JIexico. 


77it'  Drug  Trade  at  Guadalajara. 

The  wants  of  the  drug  trade  at  Guadalajara  arc  supplied  pnn- 
cipallv  by  Germany,  so  far  as  crude  drugs,  fine  chemicals,  essential 
oils  (vetivert.  Russian  anise,  cinnamon,  patchouly.  sandalwood. 
&e.).and  anal.me  dyes  (the  use  of  which  is  steadily  on  the  increase) 
are  concerned'.  Surgical  and  scientific  instruments  and  glassware 
arc  also  much  bought  from  Germany,  which  country  is  also  gradually 
usurpiu'^  the  trade  in  mineral  water  machinery,  formerly  entirely 
in  French  haiids.  Xatural  mineral  waters  are  now  commencing 
to  be  imported,  partly  from  Germany,  and  partly  (Vichy  water) 
from  France.  But  the  high  duty,  lo  cents  per  kilo.,  gross  weight, 
operates  ag:iinst  any  considerable  extension  of  the  use  of  European 
iiiincnil  w^aters,  llcavy  chemicals,  such  as  >>icarbonatc  of  soda. 
chlorate  of  potu.sh,  chloride  of  lime,  saltpetre,  phfisphorns,  soda 
crj'stals,  caustic  soda,  ehromate  of  potash.  &.V.,  as  well  as  a  number 
of  patent  nicdiciues  and  toilet  articles,  are  imported  from  England. 
Near  the  town  of  Sayula,  siuue  distance  south  of  Guadalajsira. 
large  quantities  of  an  impure  soda  salt,  eallecl  tequesqnite.  are 
obtained  and  used  in  soap-makimr.  The  I'uited  Slates  provide 
borax,  mercury,  excellent  carbolic  acid,  a  number  of  j)atent  medi- 
cine and  toilet  articles  (among  which  latter  Lanman  and  Kemp's 
Florida  water  enjoys  areat  popularity),  aiul  certain  surgical 
inslruments:  while  from  France  are  imported  i>atent  medicines, 
line  soaps  and  perfumes,  sugar-coated  jiills,  gelatine  capsules. 
snrgical  bandiiges,  Ac.  German  quinine  from  tlie  Mannheim  and 
Fr.tnkfort  factories  is  pushing  out  the  French  article. 


( 'onsumi H(j-poH'tr  Incrcashnj. 

Since  iK>litical  troubles  have  cejised  the  consuming  power  of 
Mexico  has  undoubtedly  increased  to  a  very  considerable  extent. 
for  on  no  other  supposition  can  the  fact  be  explained  that,  although 
large  imports  have,  sin-  e  the  opening  of  the  Mexican  Central 
Railway,  been  made  rid  El  Paso  (in  1SS7  they  were  about  l,n(Hi,(HXi/. 
sterling),  the  importations  via  A'era  Cruz  are  not  less,  but  con- 
siderably more  than  they  were  before  the  Central  Railway'  was 
commence*!,  when  Vera  Cruz  enjoyed  a  practical  monopoly  of  the 
whole  forciirn  trade  of  the  Republic. 


Drugs  and  Chemicals. 

During  1887  tite  imports  of  drugs  and  chemicals  into  Vera  Cruz 
were  estimated  as  worth  (on  the  place  of  production  t  ;in.ni-2/„  while 
in  1S8<'.  thr  imports  under  this  ln^ul  were  valued  at  To.  1.1*)'.  Of  this 
quantity  the  largest  share  in  1SS7  fell  to  France,  viz..  21».21.V.;  next 
followed  Germany,  with  i'l.ViSf.:  the  United  States,  with  1IM'.»7/. ; 
th**  Tnited  Kinedom,  with  l«.2i'.i>/. :  and  Spain,  with  l.-IO-V. 


Ve^vaiious  C'tisloma  Regidations.  | 

The  developraent  61  the  import  tiiidc  into  Mexico  is  greatly    ' 
hampered  by  the  system  of  paying  Customs  officials  a  considerable    I 
portion  of  their  remuneration  in  the  shape  of  a  share  of  the  fines    j 
they  levy  on  goods  not  duly  declared.     Foreign  shipi>ers  rarely 
escai>e  such  fines  on  their  first  consignments  to  any  Mexican  port.   ' 
Most  of  them  omit  to  accompany  the  goods  with  an  invoice  duly 
certified  by  the  Mexican  consul  at  the  port  of  shipment,  or  fail  to   j 
comply  with  the  intricate  regulations  in  regard  to  consular  invoices.    , 
The  absence  of  a  consular  invoice   is  punished   by  the  infliction  of 
double  duties,  wliich  is  equal  to  confiscation  in  all  those  many  cases 
in  which  the  single  duties  are  equal  to  HH)  percent,  a*/  valorem.    . 
Insutficient  declaration  is  punished  by  a  i»enalty  of  10,  '2S\.  25,  5<>,  or   i 
nni  per  cent.,  on  the  simple  duties,  according  to  the  nature  of  the 
"  ofl'enw." 


Chemicals. 

The  British  Minister  at  Lisbon  writes:— The  value  of  the  iui- 
porte<l  chemicals  during  the  last  year  increased  from  S4,i»10/.  lo 
!H>.!»74/. ;  the  most  important  feature  with  rezard  to  this  cla.'is  is  the 
increased  importation  of  sulphuric  acid,  the  quantity  having  risen 
from  1S);.72S  kilos,  in  188t!  to  S7i),i!sit  kilos,  in  18H7,  the  corresponding 
values  having  been  l.OoiV.  and  .t.920/.,  as  it  enters  largely  into  the 
composition  of  Yarious  manufactures. 

St.  jAt;o, 

Chetmcalsy  Drugs^  A*c. 

According  to  the  British  Consul  caustic  soda  and  other  chemicals 
come  from  England,  but  America  supplies  drugs  and  ai>othecarie-s' 
goods,  with  the  exception  of  a  small  portion  which  eomci  from 
France. 

Trade  Journuls  and  Catalogues. 

English  firms,  the  Consul  continues,  liavo  much  improved  in  the 
way  of  price  currents  and  tatalogues.  and  there  are  some  excellent 
advertising  journals,  in  a  magazine  form,  now  distril)uted  from 
England  ;  but  in  the  matter  of  illustrated  and  descriptive  cata- 
logues America  is  still  in  the  front,  and  theirs  are  generally  more 
explanatory  and  }>etter  got  up. 


AV.viis  v\v. 

Hriiish  Imports. 

The  British  Consul  at  Warsaw  reports  that  he  has  ascertained 
from  a  reliable  commercial  source  that  there  was  a  considerable 
falling  off  in  the  imports  from  Great  Britain  in  the  yearlS87.  Among 
other  articles  there  was  a  falling  off  in  chemicals  and  aniline  dyes. 
The  cause  of  the  reduction  in  British  trade  is  attributed  to'the 
ever -in  creasing  duties. 

Australia, 

According  to  recent  returns  there  are  now  in  the  Colony  of 
Victoria  3t>  chemical,  dye,  and  oil  works,  141  aerated  water  manu- 
factories, and  ;{4  soap  and  candle  works.  In  Xew  South  AVales, 
4^J  soap  and  candle  works.  In  Queensland.  l!»  soap  and  candle 
works,  111  cordial  factories.  In  Tasmania.  N  soap  and  candle 
works;  and  in  Xew  Zealand,  6  cliemicaV  works,  18  soap  and  candle 
works,  and  112  aerated  water  works.— CivY.  nnd  Col.  Drufigisf. 


Spain,  . 

Mr.  Peniingloii,  Viee-Consul  at  Gijon,  in  Spain,  rei)ortsacontinued 
decline  in  British  imports.  We  are  fast  losing  our  chemical  tratle 
from  Xewcastle,  our  pig  iron  trade  from  Glasgow,  and  the  trade 
in  iron  and  machinery  fi-om  LiverpiX)!.  Germany,  on  the  other 
hand,  is  coming  to  the  front  in  all  these  articles  of  eommei-ce,  and 
she  Is  beating  France  out  of  the  Spanish  market  even  in  so-cailed 
"  articles  de  Paris."  The  decline  in  British  trade  is  traced,  at  least 
in  part,  to  the  indifierence  of  our  inatnifacturers  and  unwillingness 
to  adapt  their  pnxluct-*  to  special  rdjuiiements.  Last  May  a 
contract  was  made  at  Gijon  with  a  German  house  to  supply  glass 
bottles  at  a  certain  jirice.  Samples  and  full  particulars  were  sent 
by  the  Consulate  to  an  English  mauutacturer.  but  he  was  "busy 
with  the  home  trade/'  and  while  "  earnestly  lioping  to  secure  S4nuo 
of  the  Spanish  trade.'' had  not  up  to  the  date  of  the  report  sent 
either  samples  or  prices.  The  Germans  had  in  the  meantime  got 
in  several  cargoes.— C7i^n>f  and  Dntggist. 


}'aHilla. 


In  1887  vanilla  was  exported  from  Vera  Cruz  to  the  value  of 
l7,ri3tV.,  of  which  the  Vnited  Slates  received  13.1tll/..  Germany  S.l.W.. 
and  France  SSii/. 
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sr.irisrics. 

I5.>Ai!i>  or  TisAi'i;  Ukti  iiN> 
iMroKr?. 


EXPOBTS. 


Miiy 


May 
1887. 


Mu.v 
1888. 


Mav 

lS8(i. 


Mav 
1887. 


May 

1888. 


Britisli  and  Iris\>  produce  : 


Druf^,  unenumerated . . 

tlieniiial  maiuifactnnN 
andprodurls.uiipnu- 
meratcd ■••■ 

riiomicals  and  dye- 
stuffs,  iuienumen>te<l 

Oils  not  enumerated. . . 
Alkali 


Value  £  '       .'MUSft         SS.i'wS  \      67,001 


Brimstone 

Nitrate  of  soda 

ofpotasii 

Quicksilver 

Cinehona  bark 


(,  Value  £ 
r       C\it. 
(.Value  £  , 
/■      Cwt.  1 
lvalue  £ 

(  <="'•! 

(.Value  £  1 
Lbs. 
.Value  £ 
f       Cwt. 


(v. 


r.um  Arabic 

Ijie,  seed,  shell,  stick 
and  dye  

Bark    ((or  tanners"  or 
d.vers"  use) 

.\niline 

Ali7.arine 

Other  ccal-tar  dyes 


(.Value  £  ' 
f       Cwt.  ' 
(.Value  £ 
r      Cwt. 


19i.7SM 
7S,02i 
11.72fi 
C,'.>!«  ' 
.W,158 
1«,47S  j 

1$»,396 

I 

!»,7(a 

2J,8« 
20,»42 
^2.700 
69,165 
].$.158 
6i;,7i» 

13.;87 
12.1IW 


111,27" 
l.M,l>t8 
tiO,8oo 
S,7»7 
2,809 
5(',8»2 
18,229 
306,684 
20»,4I>6 
30,9SS 
20,931 
315.000 
27,875 
13,803 
62,938 
2,753 

n,7im 

19,739 


Value  £ 

.■M.we 

51.179  1 

Cwt. 

:i7,S13 

48,006 

Value  £ 

15,895 

24,398 

Value  £ 

14,627 

2t,83.S 

21,8tl 

19,.186 

rorhineal . 


(  utili  iiidKambier  . 


IndiK". 


Madder,      madder-root, 
4e 


Cocoa-nut  oil 


Olive  oil 


I'alm  oil 

Fetn.leum  oil 


oil  sci-d. 


Turpentine 


r       C«t. 
(  V:iluc  £ 
(      Tons 
(.V:ilue£  , 
r       Cwt. 
lvalue  £  | 
r       Cwt. 
lvalue  £ 
f      Cwt  I 
(.Value  £ 
r      Tuns 
(.Value  £  1 
f       Cwt. 
(.Value  £ 
r      Gals. 
(.Value  £ 
C      Tons 
(.Value  £ 
f       Cwt. 
■  lvalue  £ 


.-,44 

3,193 

2,047 

46,697 

855 

19,023 

1,451 

1.768 

21,101 

28.20.")  ' 

2,708 

102,995  { 

»7,289 

81,207 

7,011.247 

174,'i4« 

1,949 

I        44.730 

1,490 


350 
2,165  i 
1,513 
35,426 
3,200 
62,263 
2,179 
2,:t53 
9,018 
11,915 
1,921 
70,422 
71.138 
67.173 
1,7I4.1S2 
62,531 
1,127 
26,897 

5.049 


14n,7.-<5 
1.12,72.-. 
84,67'.> 
5,097 
4,ll4<l 
85,712      , 
17.284     ! 
257,981 
125,812 
33,288 
28,l",0fl 
317.72* 
SO,4S0 
18,806 
77,588 
9.2  K 
.•!C.,1 17 
12,081 
32.141 
40,700 
17.005      I 
23,061      I 
26,674 
1,H7 
263 
1,0<!9 
2.022 
.19,304 
3,963 
60,732 
1,307 
1,701 
19,940 
25.117 
2,9lK". 
101,5/2 
62.440 
I       61,132 
5.n.">.Sl.'» 
134,89'.' 
1,923 
48,124 
1,.W1 
2.0.'^8 


Unijts  and  clieroical 
preparations,  un- 
enumerated   >  alne  i. 

Sundry  chemicals     • 


Painters'  colours  and 
iraterials 


Alkali 


C       Cwt. 
(.Value  £ 


Blcachinr  materials .  < 


Cwt. 
Value  £ 


Seed  oil. 


/■      Tons 
(  Value  £•  I 


111,121 
2i'.<!.i:!3 

H)!l,025 

|-.U,144 
182,420 

142,218 
41,116 

7  22>* 
14<.!I5.^ 


69,607  88.647 

207.9.11         .T3S,!I4.'. 


119391 
5<10.8;i4 
157  .'.iSl 

125.187 
47,447 

lV>13 
134,922 


131,40;i 
021 ,269 
liil.2l!i 
128,489 
49,079 

7,481 
190,413 


I'.ckles.  vinepir. 

satices.condiments. 
and  eoiifeelionery.     Value  L 


Cwt. 
alue  £ 


.s;.8.V>  9.1,273        113.80* 


Soap. 


{v, 


Foreign  and  Colonial  merchandise : 

Chemicals,  nnenume- 
rated \aluei. 


Cinehona  bark  . 


Cochineal... 


Cutch  and  gnmbicr 


G  urn  .Vi  abic  , 


r  Cwt. 
lvalue  £ 
r  Cwt. 
(.Value  £ 

(  Tons 
(.Value  £ 


Indip). 


(.Val 


Cwt. 
lue£ 

Cwt. 
alue  £ 


.  ,     f       Cw»-  I 
Lac.  seed,  shell,  stick,  >  ] 

andd;e (.Value  £  i 

r      Cwt. 
Cocoa-nut  oil lvalue  £ 


27,738 
:>0A41 


16,010  I 

10.917 
48,8.17  • 

649 
4,-,2.'; 

.VM) 
13.029 

3,013 
12,574 

1,722 
34,857 

6,0U  j 
16,078 


36.766         44,795 
,10.767  47,114 


I 


0,593 


Olive  oil 


r      Tuna 
(.Value  £ 


Palm  nil . 


Cwt. 
'alue  £ 


Petroleum  oil . 


^      Gal 


307  i 
1V85 

S2,70S 
.12,180 


25.288 
14.086 
47.719 

3;;! 

2,418 

8.15 
21.378 

2,903 
10,500  I 

3,488  I 
73,043  ! 

4,595  I 
13,411 

10,643 
13,906 

393 
16,979 
32,648 
31,719 


Quicksilver < 


lvalue  £ 

Lba. 

■alue  £ 


.1.'i,744 

70.026 

1,550 

2J)52  ' 

'     416,734 

304,062 

32,2S1 

1 

27,196 

27.79.1 
6.113 
18.i:t9 

287 
1  722 

1,2«5 
30,86<l 

.1.017 
12.911 

2,510 
46.830 

4i>S0 
11,952 

10,11") 
1S,S'<7 
290 
11, .Ml 
62,5l".J 
61,177 
19,448 
771 
SiW.iifi 
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buttish  trade  with  spain. 

The  fuIIuwiiiK  talilf  will  stiov;  tlio  duties  iin|>OM*<i  im  some  of 
the  artii-les  in  which  Urujfgi.sts  ami  rtieiuical  luuiiuructurent  are 
interested. 

TheSpanishCustuiuUoii.se  n*ffulations  are  ealleU  '*  Araiiwles,'* 
and  the  articles  of  ini|x>rtation  arc  cRssilied  under  l.t  ditferent 
heatis.  t'Ia.ss  :i  conipriscs  substances  us»'d  in  ptiariuacv.  perfuuiery, 
and  clieiuical  industries,  the  duties  on  which  are  as  follows  :— 


BniTien  Tkade  with  Si-.vik — continued. 


Duties  for  Nations 


Siuiplo    

Drugs.     Without 


Tr«aty. 


With 
Treaty. 


Simple 
Drutrs. 


Duties  for  Nations 


Without       With 
Treaty.      Treaty. 


Third  Gnore—ivnt. 

Oxide  of  lead 

Sulplmte  of  iron 


P1B3T  Geocp.  I 

Coro  oil,  palm,  and  other  solid  oils  [  I  j^  ^'j^     |  1  pes,         1  pes. 

All    other   vegetable    oils,   except   | 
olivo  oil ..         I    23JKS.       iSpes. 

Act  of  l«;s  and  1S79  extra  duty '       „  20  pes.    ,   to  pes. 

Dye  woods  and  bark  fur  tanning ..    |        „  10  c.     j      10  c. 

Granza.  or  madder i       „  20  pes.      18-35  pes. 

Linse^-d  and  other  seeds  ui  an  oily  I 

mitun,  indudinit coco-nut i        ..         I     1  pea.      0' 91  pes. 

Other  products  of   the  vegetable   '  I 

kinffdom  not  otherwise  expressed  „  10  pes.    ,    10  pes. 

Products  of  the  animal  kingdom 
employed  in  medicine ..  .1  |>c.<.         :!  p<>«. 

SBC02ID  Rroup.  I 

1 

Colours,     paints,     ami     varnishes,   I  j 

ochres,  and    natural   earths  for  ' 
l»inting »  10c.     j      10  c. 

Indigo  and  cochineal Perkilo.  D'lOc.  |    0"10c. 

Extracts  for  d.veing  pnrixises 100  kilo.  3  pes.  3  pes. 

Varnishes „  24  |)es.  18  pes. 

Colours  in  powder  or  earth ,  „  ;'50  4"80 

Prepared  colours  and  paint j       „  23-60  24'flO 

(>>lours  derived  from  coal  tar  and  ! 

other  artificial  colours '    1  kilo,    i      0-75      I     0-75 

Third  Gbocp.  I 

Chemical  and  pharmaceutical  pro-   ' 
ducts ;        ,.  **  '* 

Muriatic  acid 100  kilo.  ■  1  pes.         1  pes. 

Nitric  acid ;        „  4  pes.         4  pes. 

Sulphuricscid ;        „  1-150            1-.50 

Alkaloids  and  their  salts Kilogram  30  |>es.  27-30  pes. 

Alum .lOOkUo.  1-50            I'lS 

Sulphur !        „  2SC.            250. 

Natural  and  artificial  b:trilla  (im- 
pure carbonates  of  sinla) „  1-00  80  e. 

Alkaline  carbonates,  caustic  alkalis, 
and  ammoniaeal  salts ,.  1  pea,         1  pes. 

Chloride  of  lime ,.  I'Sfl  l-.IO 

Chloride  of  potassium 

Sulphate  of  .soda,  chloride,  carbon- 
ate and  sulphate  of  magnesia....  ..  50  e.  50  c. 

Chloride  of  sodium  (common  salt) .  .,               3-23  0  54  c. 

Glue«  and  albumens ..  12  pes.  12  pes. 

Phosphorus 1  kilo.  .Vic.  .'i.-,  c. 

Nitrateof  potassium  (saltpetre)...  loiikilo.        I'SU  1-30 

Nitnteofsoda «             «-23  o-ii 


Pills,  capsules,  lozenges,  and  the 
like 

Pharmaceutical       products      not 
si>ecified 

I   Chemical  pro Jucts  not  specified  .. 

FocBTii  GRorp. 

Starch 

Ffccnlas  for  industrial  use,  dextrin, 
and  glucose 


liHi  kilo. 

2  pes. 

" 

1-30 

1  kilo. 

2  pes. 

1  pes. 
10  c. 


2  pes. 
l-5<) 


0-90 
10  c. 


I      100 


kila    ]""»"-        "■'•' 


Common  soaps 

Paraffin,    stearin,    wax.    and   sjnt- 
maceti  in  bulk 


The  aforesaid  worked  up. 
Perfumery  and  essences. . 


n  1  pes. 

lS-73 

lci-311 
„  30  pes. 

1  kilo.         2  pes. 


1  pes. 
IS-'W 

lli-3l) 
1-7.1 


According  to  XH.  I5.  an  allowance  of  .TO  per  cent,  will  be  made  for 
tare  from  the  gross  weight  of  phosphorus  in  tin  !>oies.  If  these 
boxes  be  contained  in  others  of  wood,  the  allowance  for  tare  will 
be  50  i)er  cent. 

.\ieording  to  Art.  li.  23  per  cent,  of  the  gross  weight  of  perfumery 
will  be  allowed  for  the  pots  and  wrappers. 

By  Uoyal  Decree  of  22nd  July  1*S4,  it  is  dci-Iared  that  the  tare  of 
■23  per  cent.,  which  is  specified  in  -\rl.  i!  of  the  Customs  Regulations, 
is  only  to  be  allowed  for  jierfuniery  contained  in  bottles,  pots,  and 
boxesi  ready  for  sale,— BriVi'sn  anil  Culonial  Druggist, 


I 


iHontblp  ^Satrnt  ilist, 

*  The  dates  given  are  the  dates  of  the  Official  Journals  in  which 
acceptances  of  the  Complete  Specifications  are  advertised.  Com- 
plete Specifieations  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I,— GENERAL   PLANT,   APPARATUS,  and 
MACHINERY. 

APPLICATIOXS. 

7411.  A.  Horn,  London.    Saccharometers.    May  1'.'. 

7333.  E.  Passburg.  London.  Vacuum  drying  apparatus.  Complete 
Specification.    May  -22. 

733!>.  .\.  Knoop.  London.  Receptacles  for  liauid  carbonic  acid 
and  for  other  fluids  under  prresure.  Complete  Specilication. 
May  Si. 

7667.  3.  Finch.  Manchester.    Liquid  fuel  furnace  fires.    May  23. 

7674.  U.  Lane,  London.  Improvements  in  the  method  of  and  in 
means  for  measuring  air.  gas,  and  other  fluids.    May  2.3. 

776S.  s.  Spi-neer  and  J.  S.  Lord,  Manchester.  Method  and 
apparatiui  for  forcing  and  drawing  chemical  or  other  liquids. 
May2S. 

800.i.  J.  LangstafTe  and  II.  D.  Pcckover.  .Apparatus  for  purifying 
and  softening  water  and  preventing  in:rustatioiu  Complete 
Specification.    June  1. 

80.'>3.  G.  Fletc'.ier.— Partly  communicated  by  G.  Brocklchurst, 
Barbadoes.    Evaporating  pans.    June  1. 
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806k  F.  W.  Scott,  jun.— Prom  A.  Freitag,  Holland. 
^•acHnm  pans.    June  1. 

S(i7<  J.  \Vott.  I,ivcrpool.  Appnrntus  for  oiiusin^r  or  increasiiiR 
circuliitinn  in  wnler  or  other  liquiils  .lurin?  ebullition,  ami  for 
rcinovinit  scilinuni  ilierefroin.    Juno  I. 

811!>.  C.  L.  Hctt,  London.  Centrifugal  pumps.  Complotc 
Spocillaition.    June  I. 

S127.  K.  V.vm-/il.  London.  Evaporating,  distilling,  or  condensing 
apparatus.  'Complete  Spoeiftciitioii.    June  I. 

S"*  J.  Y.  Jolnison— From  L»  Sooieti^  Francaiso  des  Alcools 
purs.  Fninr.-.  Apparatus  for  separating  liquids  having  different 
DoiliiiL- jioiiits.    Juueil. 

8»7!>.  R.  Gagne,  London.  Flexible  tubes  for  Huids  under  pressure. 
June  ti. 

W.l  The  Gas  I'atonts  Rviidieate,  Limited.— From  J.  B.  Archer, 
TTniteU  States.  Au  improvement  in  kilns  for  firuig  bricks  and  tlie 
like.    June  11. 

8i!2l.  n.  IVterseu.  London.  Improveineiits  in  centrifugal  separa- 
tors.' Complete  SiM'eilieatioii.    Juno  12. 

SiCii.  W.  Oliphanl.  Ixmdon.  Feeil-water  lieating  and  filtering 
apparatus.    Complete  Specilication.    June  12. 

s;2.'i.  \y.  I'arker  and  R.  Turner,  London,  lleans  for  economising 
fueland  consuming  smoke  in  furimces.    June  1 1. 

•  COJIPLETE  SPECIPICATIOyS  ACCEPTED. 


772ti.    U.  W.  Deacon.- 
machines.    Juno  2. 

9(22.  P.  Everitt. 

JKiOfi.  P.  Everitt. 

10,9.57.   L.  Jlond 
for  otlier  juirposes. 


1887. 
-I'rom  W.  Miixwe 


Ccntrifugiil  dr.viiig 


IV.— COLOURING  MATTEKS  and  DYES. 

APPLICATIOSS. 

7511.  J.  Dawson  and  K.  lliiscli,  Kirkheaton.  Preparation  of 
amidodimetliylnniline  chloride.    May  22. 

7Hn7.  H.  H.  Lake.— From  K.  Oeliler.  Germany.  Improvements  in 
or  relatinic  to  the  manufacture  of  colouring  matters.    May  SI, 

COMPLETE  SPECIFICATIONS  ACCEPTED. 
1887. 

.ISIKi.  A.  Kern.  Manufacture  of  sulpho.  nitrosulpho,  nitroso- 
suipho,  and  iimidosulplio  acids,  and  their  ajiiilication  to  the-  pro- 
duction of  new  colouring  matters.    May  21',. 

lO.s.lt.  J.  A.  Walton.    A  li<iuid  blue.    May  20. 


Improved  liltirs.    June  H. 
Improved  niters.    JuneP. 

.\ppariitus  for  treating  solids  by  gases  and 
June  til. 
in,»7i!.  J.  B.  Haniiiiy.    Furnaces  or  heating  apparatus.    June  ii. 
]7,l!i3.  T.  Pursall  and  W.  Lister.    Smoke  consuming  and  fuel 
economising  apparatus  for  boiler  mulllcs,  &.C.    May  211. 

1S88. 
C212.  C.  Tellier.    Apparat  us  tor  producing  cold  by  means  of  wixste 
heat,    June  2, 


II.- FUEL,  GAS,  AND  LIGHT. 

APPLICATIOXS. 

7400  S  H.  Liiin.— From  J.  Flannery.  New  York.  Improvements 
in  the  piwess  and  apparatus  for  making  illuiuinating  and  heating 
pas  from  water  in  combination  with  carbonaceous  substances. 
Mnv  IS. 

7»i7.  L.  AVacks,  London.  The  utilisation  of  small  coal  or  pit 
slack.    May  25, 

7(191.  S.  Chandler,  sen..  S.  Chandler,  jun.,  and  J.  Chandler, 
London,  Improvements  in  washing  and  scrubbing  gas,  and 
aipparatus  therefor,    Jlay  25. 

81110.  J.  Bowing  and  E.  W,  Beekingsale,  London,  Improvements 
in  the  manufncturootarlilieial  fuel,    June  4, 

8325,  J,  I/>ve.  London,  Iminovements  in  apparatus  for  earlm- 
rettini;  gas  or  air,    June  7, 

S.|9->  l)e  Slearine  Kaivrsen  Fubrick  "Apollo"  of  Schiedam. 
London.  .\n  improved  pn'paration  for  treating  candle  wicks. 
Complete  Specification.    J  une  9. 

8.5S9.  The  Cas  Patents  Sviidiiate,  Limited,— From  J,  B,  Archer, 
Viiited  States,    Apparatus  for  the  manufacture  of  gas.    June  11, 

S.'i(».  The  Gas  Patents  Syndicate.  Limited.— From.  J.  B.  Archer, 
United  States,    An  improvement  in  fuel  gns  burners.    June  U. 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

18S7. 

lO.OSl.  E.  Grahu.  Improved  process  for  treating  gas-liquor  and 
other  ainmoniaeal  liquors,    June  2. 

11.193.  ().  Iinray.— From  C.  A.  von  'Welsbach.  Incandescence 
bodies  for  ilhiuiiiiatiu',;  purposes,  and  treatment  of  mnuties 
produced  Ihcrefroui.    J  une  Ki. 


III.-UESTRUCTIVE  DISTILLATION,  TAK 
I'KODUCTS,  Etc. 

API'LIVATWS. 
7379.  J,  C.   Hamilton.  Glasgow,    luipi'ovements   in  r«torls  for 
distilling  shale  and  other  nitrogenous  materials.    May  18. 


v.— TEXTILES,  COTTON,  WOOL,   SILK,  Etc. 

APPLICATION. 

SWt.  A.  J,  Bonlt.— From  X,  AVarschauer,  Vienna,    Improvements 

in  the  manufacture  of  waterproof  linen.    June  H. 


VI.— DYEING,  CALICO   PRINTI.VG,  PAPER 
STAINING,  AND  BLEACIUNG. 

APPLICATIONS. 

77.13,  15.  F.  Watson,  Glasgow.  A  yarn  stretching  and  dyeing 
machine.    May  2G. 

7735.  F.  Moore,  London.  Improviments  in  apparatus  for  mor- 
danting, dyeing,  and  washing  wool,  cloth,  yarn,  and  other  materials. 
May  2(5. 

7810.  C,  J.  Alexander,— From  W,  S,  Alexander,  Canada.  Im- 
provements in  apparatus  for  dyeing  wool  tops  and  other  ftbrous 
materials.    May  29. 

soil.  E,  Casper  and  J,  Debnam,  London.  Improvements  in 
dyeing.    June  i, 

8250,  W,  E.  Ilcys.— From  Marchal.  Faiek,  et  Cie.,  France, 
Improvements  in  ami  connected  with  the  production  of  a  per- 
manent aniline  black  upon  cotton  yarns  .aiul  threixds,    June  (», 

8530.  T.  llolliday.  I/mdon.  Improvements  in  the  method  of 
production  of  labrics  dyed  black,  composed  partly  of  animal  and 
partly  of  vegetable  libres,    June  11. 


COMPLETE  SPECIFICATION   ACCEPTED. 

1888. 
2093.  F.  Lee,  J.  Biadshaw,  and  F.  Lee,    Method  and  apparatus 
for  dyeing  wool,  cotton,  and  other  fibres.    June  2, 


VII.— ACIDS,  ALKALIS,  and   SALTS. 

APPLICATIONS. 

ISffl.  E.  W,  Parnell  and  J,  Simpson,  Liverpool,  Improvements  in 
the  producti(m  of  sulphuretted  hydrogen  in  combination  with  the 
manufacture  of  alkali  by  the  ammonia  process.    May  22. 

7751.  F.  Triekelt  and  J.  Noad.  Loudon.  Improvements  in  the 
production  of  soda  ervstals.  and  of  chlorides  and  oxides  of  various 
metals.    Ompletc  Sipccilieation.    May  21!. 

820S,  H.  Leffuiaun,  London.  Improvements  in  the  manufacture 
of  carbonic  acid  and  inuguesia.    Complete  Specilication.    Juno  5. 

8351.  G.  S,  Page,  Westminster,  Improvements  in  the  process  and 
apparatus  used  for  obtaining  anhydrous  liquid  ammonia,    June  7. 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1887. 

9780,  A.  Walker.  Slanufai'ture  of  sulphates  of  soda  and  potash, 
and  apparatus  therefor.    June  16. 

1(1,093.  C.  J.  Bayer.  Process  and  apparatus  for  obtaining  pure 
alumina  compounds  from  bauxit,  &c,    June  lU. 
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10,1+4.  S.  Hmllsworth  and  B.  Bmles.  Manufacture  of  copperas, 
mnd  of  ferric  sulphate  or  sMqui-per-sulphate  of  iron.    June  10. 

1I1.1.V)  J.  Flemine.  Improvements  in  connexion  with  the  csl- 
cininfj:  of  sulphurous  ores.    May  20. 

in.2>i.  S.  Hallsworth  and  R.  Bailes.  Jlanufsclurc  of  ferric  sul- 
phate, or  sesqui-sulphate  of  iron.    July  Iti. 

10r>8».  E.  Gnihn.    See  Class  II. 

I'l.TKi.  H  W.  Di-acon.— From  C.  .4mois.  Manufoctureof  carbonic 
acid  stas.    June  0. 

ln.»il<i.  J.  Hanson  The  utilisation  of  alkali  waste  for  the  manu 
facture  of  sulphuric  acid.    June  IG. 


VIII.— GLASS,  rOTTERY,  and  EARTHENWARE. 

APPLICATIOXS. 

7SU.  W.  H.  Turner,  Tunstal.  Placing  ware  in  glist  and  eiiamel- 
lins  kilns.    29  May. 

SI*).  W.  J.  Parr>'  and  J .  T.  Welch.  London.  Improvements  in  the 
utilisation  of  sl.ite.  slate  waste,  black  erit,  or  other  similar  or  like 
waste  materials,  and  in  the  manufacture  of  iilass  and  other  articles 
therefrom.    Ckmiplete  Specification.    June  4. 

S.«3.  F.  L.  Jeyes  and  F.  Shirt,  London.  Improvement  in  the 
mode  of  ornamenting  glass  ware.    June  7. 

851S.  A.  E.  Letalle  and  F.  BUlinfr,  Birmingham.  Photographic 
stained  glass.    June  11. 

COMPLETE  SPECrFICATlOSS  ACCEPTED. 

18S7. 

Hi.ft^.  C.  Toft.  Decorating  pottery  and  porcelain  by  an  imitation 
of  metal  mountings  used  for  stained  glass.    May  26. 

lii,2iS.  J.  B.  Payne  and  R.  Davison.  A  new  portable  or  fixed  gas 
kiln  for  burning  "and  enamelling  glass,  china,  enamels,  tiles,  and 
ceramic  wares.    May  26. 

liixw.  J.Oill.  .Apparatus  for  the  manufacture  of  potter}',  press- 
ing bricks,  jcc.    June  16. 

liiAM.  J.  Y.  Johnson.— From  M.  Aubriot.  Producing  cloisonni^ 
decorations  in  enamelUng  glass,  ic.    May  26. 

1S8S. 

3b-'n.  R.W.  Willis  and  A.  J.  Willis.  Composition  for  the  manu- 
facture of  enamelled  earthenware.    June  2. 

6S37.  H.  C.  Braun.— From  J.  Derry.  Plastic  compound  for 
modelling  forms  for  moulding  and  casting.    June  9. 


IX.— BDILDIXG    MATERIALS,    CLAYS, 
MORTARS,  A>-D  CEMENTS. 

APPLICATIOSS. 

7136.  J.  S.  Eigby,  Liverpool.    See  Class  XVI. 

7618.  W.  Ross.  Inverness.  A  new  and  improved  form  of  brick  for 
building  purposes,  to  be  called  "the  Culloden  partition  brick." 
May  U. 

76l«.  M.  H.  Heys  and  W.  E.  Heys,  London.  An  improved  manu- 
facture of  plaster  or  cement.    May  24. 

7Gi}l.  H.  S.  Fearon,  London.  Improrcments  in  the  construction 
of  fije-proof  flooring.    May  25. 

7747.  G.  J.  Snelus  J.  C.  Swan,  and  H.  Smith,  London.  An  im- 
provement in  the  manufacture  orpreparation  of  cement.  Complete 
Specification.    May  2ii. 

77SI.  J.  C.  J.  Smith.  London.  Improved  apparatus  to  be  used  in 
the  manufacture  of  cement.    May  28. 

7798.  a.  E.  Belmor,  London.  Improvements  in  and  relating  to 
apparatus  for  the  treatment  of  bituminous  rock  and  like  substances, 
to  adapt  the  same  for  paving  and  other  purposes.  Complete  Speci- 
fication.   May  28. 

7!i03.  J.  Dougall  and  T.  D.  Harries,  Aberystwith.  An  improved 
artificial  stone.    May  30. 

■yio.  A.  Fleiner,  H.  Hauenschild,  and  A.  Bauermeister,  London. 
Improvements  in  the  manufacture  of  artificial  Portland  cement, 
and  in  apparatus  therefor.    May  ."JfJ. 

792.3.  H.  T.  Hiilloway  and  H.  HoUoway.  Improvements  in  block 
floors  or  pavements.    Muy  3". 

71*76.  W.G.  Slaivetts,  London.  An  improvement  in  the  manu- 
factuie  of  Portland  cement.    Maj'  ;il. 

StSij.  R.  Munncsmann,  London.  An  improvement  in  flre-proof 
colunnis.    Jure  :*. 

S*»I»3.  C.  Baker.  London.  Improvements  in  arrangements  for 
drying  slurry  (or  the  manufacture  of  cement.    June  13. 

872:3.  M.  C.  Asliwin,  Birmingham,  Improvements  iu  the  manu- 
faetturc  of  bricka.    June  14. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1887. 

!iiK>L  F.  W.  S.  Stokes.  Continuous  manufacture  and  burning  of 
cement.    May  26. 

in.iw.  C.  P.  Tabary.  A  new  metallic  cement  and  processes  for 
its  manufacture.    May  2i;. 

10,7i;t.  F.  W.  S.  Stokes.  Method  and  apparatus  for  drying 
slurry,  and  subsequent  cooline  of  the  burnt  cement.    June  9. 

ll^ioit.  H.  Warrington  and  W.  W.  Howlett.  Bricks  and  other 
blocks  for  building  purposes.    June  16. 


1S88. 

S-ltK.  G.  J.  Snelos,  J.  C.  Swan,  and  H.  Smith, 
cement.    June  16. 


Manufacture  of 


X.— METALLLTIGY,    MIN'IN'G,   Eic. 

APPLICATIOXS. 

74<>3.  A.  J.  Boult.— From  G.  Manet  and  C.  ilanet,  France. 
Improvements  in  or  relating  to  electrical  cartridges  for  firing  the 
charge  of  blast  holes  and  the  like.    May  IS. 

740f».  J.  M.  Durafort  and  \'.  E.  J.  Dunfart,  London.  Improve- 
ments in  the  manufacture  of  articles  cast  iu  moulds  with  a  covering 
of  a  hard  metaL    May  IS. 

"525.  E.  Lones,  R.  Davies,  J.  Davies,  and  B.  A.  Webb,  London. 
Improvements  in  coating  metal  plates  or  sheets  with  tin  or  other 
metals.    May  22. 

7610.  R.  H.  Armit,  London.  Improvements  in  the  manufacture 
of  ordnance.    May  23. 

Ji'.S.').  W.  G.  Forster.  London.  Improvements  in  the  mannbcture 
of  aluminium.    May  23. 

7i»9.  G.  H.  Greatbatch  and  T.  Crake,  London.  Improvements  in 
isniting  the  fuses  of  blasting  charaes,  and  in  apparatus  therefor. 
May  23. 

77"3.  H.  J.  Warrington.  Hauler.  Improvements  in  apparatus  for 
igniting  fuses  for  Idasting,  and  other  purposes.    May  26. 

7773.  n.  R.  Gubbins.  London.  Improvements  in  manufacturing 
wrought  iron.    Complete  Specification.    May  iS. 

7S<37.  W.  Crookes.  Loudon.  Improvements  in  the  treatment  of 
auriferous  ores,  and  in  the  revivificiition  of  the  materials  used  in 
such  treatment.    Complete  Specification.    May  29. 

7!«Hi.  J.  E.  Bennett,  Manchester.  Improvementsin  the  treatment 
of  metallic  chlorides  for  extraction  of  metals  therefrom.    Jlay  3<i. 

7993.  H.  H.  Lake.— From  E.  Hardmeyer,  H.  W.  Hatch,  and  J. 
C.  Jackson,  ITnited  States.  An  improved  method  of  converting 
iron  into  steel.    Complete  Specification.    May  31. 

8912.  G.  Siddell,  Sheffield.  An  impro.ed  mechanical  appliance 
for  rotating  ingots  or  large  forsinKS  of  iron  or  steel  while  under  the 
hydraulic  forging  press  or  steam  hammer.    June  1. 

8030.  F.  A.  Purvis.— From  W.  H.  Trimble,  Xcw  Zealand.  Im- 
provements in  machinerj"  for  amalgamating  and  separating  gold 
and  other  precious  metals.    June  1. 

Sfi95.  B.  H.  Thwaite,  LiveiTxwl.  Mrthods  of  producing  soUd  steel 
eastings,  and  apparatus  therefor.    June  4. 

8157.  W.  G.  Dickson  and  J.  Clark,  London.  Improvements  in 
treating  the  ores'  of  copper  and  certain  other  metals  for  the 
reduction  of  nictals  therefrom,  and  in  furnaces  and  apparatus  used 
in  connexion  therewith.    June  i. 

S177.  J.  McCi:ll«h,  X.  JlcCulloch,  and  J.  Short,  Glas20W.  Im- 
provements in  obtaining  silica  and  clay  or  alumina.    June  5. 

8223.  A.  H.  Reed.— From  G.  Conkling,  United  States.  A  machine 
for  eliminating  iron  from  ores  and  other  materials.  Complete 
Specification.    June  3. 

82.3.3.  S.  Pitt— FromT.F.  Rowland, W.E.Hill, andA.McLachlan, 
Vnited  States.  Improvements  in  cylinder  welding  apparatus. 
Complete  Specification.    June  5. 

82;t(.  S.  Pitt.— From  T.  F.  Rowland,  W.  E.  Hill,  and  A.  McLachlan, 
United  States.  Improvements  in  welding  furnaces.  Complete 
Specification.    June  3. 

s.(n:).  W.  F.  Donkin.— From  R.  Donkin,  Xew  Zealand.  Improve- 
ments i'l  the  amalgamation  of  gold  and  other  ores,  and  in  apparatus 
employed  therein.    June  6. 

S.3.J2.  W.  P.  Thompson.  —  From  H.  F.  Julian,  South  Africa. 
Improvementsin  or  relating  to  the  treatment  of  ores  for  facilitating 
the  I  itracti'"jn  and  recovery  therefrom  of  gold  and  silver,  and  in 
apparatus  therefor.    June  7. 

sun.  L.  A.  Groth.- From  L.  M.  D.  Pellegrin,  France.  Improved 
process  for  purifying  metals.    June  8. 

SI2.3.  G.  Siddell,  London.  Improvements  in  apparatus  or  means 
forluminiror  rotating  ingots  m  large  forgin^s  of  iron  or  steel,  or 
the  liiie,  while  under  the  actiju  of  a  steam  hammer  or  hydraulic 
foiling  press.    June  8. 

M27.  J.  K.  Guild.— From  D.  R.  S.  Galbraith,  Xcw  Zeabnd. 
Improvemeuts  in  the  extraction  of  the  precious  metals  from  ores 
of  the  same,  or  from  other  materials  containing  precious  metal, 
and  iu  the  nppaiatus  cmpluycil  therein.    June  8. 


4l!s 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.   [Juiic»o,i88». 


>vlti9.  W.  Eyre,  Sheffield.  Tlio  manulhctun;  of  forged  Iiollow 
woldlcss  shells.    JuneU. 

Mil.  C.  B.  Bunion,  and  J.  Clnrk.  BirmiiiKliaui.  Im|iravcmeiits  in 
treating  stfel  and  ether  metals  for  the  production  of  homogeneous 
castinjrs  tlierefmm.    June  11. 

>i6.V>i.  R.  Harris  and  W.  Williaius,  Bristol.  Improvements  in 
coalinjr  tin  and  tome  plates,  and  in  machinery  or  apparatus 
therefor.    Junel.'j. 

Nms.  M.  Settle,  Mnnehester.    See  Class  XXII. 

s'h'i.  L.  Q.  Brin,  London.  Improvements  in  pliitinfr  metals  witii 
aluminium,  and  produeini?  alloys  therrtif.    June  1 1. 

>«747.  L.  O.  Brin,  London.  An  iinprovcil  process  uf  priHiueiuK 
aliiuiiniumurouzc  and  other  alloys  of  aluminium.    June  1  (. 


COUPLETS  SPECIFICATIONS  ACCEPTED. 


1987. 

RliW.  L.  W.  .Vdanison  and  W.  Y.  Hull.  Jliners'  safety  lamps. 
May  •a. 

VX<.  N.  C.  F.  Joohumsen.— KMin  .1.  Hans"U.  Construction  of 
furiiaecs  for  raeltine  iron,  steel,  Aio.    June  2. 

!>7SJ.  R.  K.  Boyle.  Treatiim  metals  for  modifying;,  lianlenini. 
or  alloying  the  same,  especially  iron  or  steel.    .Iiinc  9. 

lii.mti.  C.  J.  B.iyer.    S^r  Class  VII. 

lii.^S7.  .I.'W.AVailes.  Improvciucnts  in  open  hearth  stc^l  nioltiiifr 
and  like  furnuct-s.    June  'J. 

10.4<«;.  H.  J.  Allison.— From  I>.  .VlliJl  and  \V.  E.  Hinsdale. 
Vroi-css  and  apparatus  for  formin.^  metallic  ingots  in  a  sectional 
bar.    .May  it;. 

l(i,-n;i.  C.  1*.  Tabary.  A  new  metallic  cement,  and  processes  for 
its  manufacture,    ilay  ■-»!. 

lii.stN.  J.  Tonssaint.  Construction  i>f  funuiees  for  rclining  iron, 
steel,  or  other  metals.    June  It, 

l:i.l77.  S.  Appleby.  Iniprovcil  ingot  moulds,  and  methwl  of 
ca^iting  \ariuusiy-sliaped  iron  or  steel  ingots.    June  P. 

l.'i.s'**.  J.  .\shwortli.    ^liners'  s:»ret\-  lamps.    Juiie  bl. 

18S!i. 

37'.n.  J.  Y.  .Tohnsoii.  —  Vroin  La  S<Ki6t4  Anonyme  Le  I'erro- 
Kickcl.    Metallic  alio.vs.    June  2. 

Kkts.  A.  E.  Alexander.  —  From  I.  K.  Craig.  Manufacture  of 
polished  sheet  iron.    June  '1. 

3j;i'i.  B.  1).  Martin.    Manufacture  of  chill  rolls.    June  i. 

5364.  C.  Wolf  and  H.  Friemaini.    Miners' lamp*.    June  !i. 

5H.">;t.  A.  Guteusohn.  FriK-css  and  aiiparatus  for  'coating  in>n. 
steel,  and  other  metal  plates  with  tin  or  other  metal.    3Iay  2t:. 

tiltr.!.  P.  Jensen.— From  E.  H.  Russell.  Extracting  metals  from 
ores  or  ttther  metallurgical  products.    May  2ij. 

iliiSl.  L.  L.  Burdon.  Manufacture  of  compound  ingots  or  bars  fiT 
jewellers  and  i>ihers.    June  16. 

tjusj.  L.  L.  Burdon.  Manufacture  of  compound  ingots  or  bars  for 
jewellers  and  others.    June  It!. 

i;p',o.  H.  H.  Lake.— From  F.  J.  Se.vmour.  Extra  tiou  of  alum'- 
niuni  or  its  comi>ouiuls  tima  ores,  ic,  and  fluxes  and  apjiaratus 
then'for.    June  2. 

iw7i,  W.  P.  Thompson.  —  Front  \V.  T.  Wells.  Process  aiul 
apparatus  for  producing  a  prescrvtitive  coating  on  iron  and  steel 
stu-faivs.    June  I'J. 

r,KS«:.  J.  \V.  Book\valter.— Knnn  ti  Rolwrt.  Cjnversioti  of  crude 
or  pig  iron  into  luatleable  iron  or  steel.    Jtme  i. 

tstol.  J.  W.  Biokwalter.  .Vppar.ilus  for  converting  crude  iron 
into  mallcjible  iron  or  steel,    ^lay  *J6. 

i»5J.  J.  W.  Bookwalter.  Apparatus  for  cuuverting  criulo  iivn 
into  malleable  iron  or  steel.    June  It}. 

7210.  W.  Burnham.    Moulding  and  welding  mutals.    Jujie  15. 


i  80S9.  A.  Lc  Clereq  and  A.  ^'anst  eiikiste,  Liverpool.  Imnrove- 
ments  in  or  relating  to  the  trausforination  or  conversion  of  electric 
currents.    June  1. 

8160.  E.  M.  H.  Andreoli,  London.  Production  by  electricity  of 
chlorine  and  its  oxygenated  compounds,  and  the  utilisation  thereof. 
June  4, 

Slfil.  C.  C.  Nichols,  on  behalf  of  the  London  Electric  Bleaching 
Comi>any.  Bleuehing  paper  pulp  by  electricity.  Complete  Si>ccifi- 
cation.    June  4. 

8S54.  M.  Leelanclie,  London.    Improvements  in  the  manufacture 
of  depolarisers  for  primary  or  secondary'  batteries.    June  7, 
I      8401.  E.  W.  Clifton  and  V.  Rj)binson,  Loudon.    Improvemeuts  in 
I   electric  batteries.    June  8. 

849i'>.  J.  Lea  and  H.  R.  Hammond,  London.  Improvements  in 
electro-coating  metals  with  jinc.    June  !'. 

8657.  H.  Barcroft,  Belfast.  Im|>rovement«  in  dyiiauin.electric 
!   machines.    Juno  13. 

87<Hi.  L.  M.  J.  C.  C.  Renard.  London.  Improvements  in  and 
I   relating  to  electric  batteries.    June  l.'f. 


-KI.— KLECTKO-CUEMISTRY  a.nd  KLKCTKfJ- 
METALLURGY. 

APl'LIVATIOXS. 

7530.  B.  Willcox.— Front  T.  P.  Wliittier,  Unit,  d Slates.  Improve- 
ments in  galvaiuc  batteries.    Complete  SpeciHeation.    May  22. 

76iy.  G.  J.  Weir,  GUi^gow.    .\  primary  electric  batter.v.    May  24. 

7820.  H.  B.  Cox,  London.  Improvements  in  galvanic  generators. 
Complete  S|>ecilication.    May  2y. 

7853.  W.  P.  Thompson.— From  C.  1).  V.  Gibson.  Vnitcd  Slates. 
Improvements  in  or  relating  to  itorage  batteries.  Complete  Speci- 
fication.   May  29. 

7876.  B.  Willcox.— From  B.  A.  Abakanowic/  and  A.  d'.\rsonvnI, 
France.    Iinjirovemcnta  in  electric  batteries.    May  2;'. 

7977.  H.  ft.  Tilorris  aud  P.  G.  ShIoid,  London.  Improvements  in 
the  miude  of  lllling  secondary  buttery  plates,  l/'omiiletc  Specilii-u- 
lion.    May  :;i. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1887. 

7865.  F.  George.  Dynamo-electric  and  electro-dynamic  machines. 
June  2. 

8240.  J.  R.  Hard  and  T.  Wilson.    Galvanic  batteries.    June!!. 

9017.  \V.  Cross.  ^lethod  of  heating  ores  ic..  by  electric  current 
tor  elfccting  niclallurgieal,  chemical,  and  other  operations,  aud 
apparatus  therefor.    May  26. 

1888. 
6416.  L.  Hoppc  and  G.  Hopiie.    Galvauic  elemunts.    June 2. 


XII.— FATS,   OILS,   AND   SOAP  MANUFACTURE. 

APPLICATIONS. 

7."i24.  W.  P.  Kelly,  London.    A  new  composition  to  be  used  as  a 

lubricant      May  22. 

7746.  G.  G.  M.  Harilingham.— From  F.  E.  Magrini,  Italy.  Im- 
provements in  the  manufacture  of  soap.    May  26. 

7S30.  J.  Tavlor,  Leith.  An  improvement  in  the  manufacture  of 
soaps.    May  29. 

S3ia.  C.  .\.  Morris,  St,  Albans.  New  preparations  from  vaseline. 
June  6. 

f366.  J.  Jeyes,  London.  Improvements  in  tlie  manufacture  of 
soap.    June". 

siiol.  C.  \.  Stitt,  Liverjiool.  Improvements  in  or  connected  with 
the  manufacture  of  soap.    June  12. 

87HI.  W.  II.  Nevill,  London.  Improvements  in  the  manufacture 
of  soap.    Jutiell. 

COMPLETE   SPECIFICATION  ACCEPTED. 

18SS. 
5971.  H.  J.  Haddau.— From  J.  W.  Evaus.    Percolators  for  the 
extmotion  of  oil  by  the  naphtha  process.    May  26. 


XUI.— I'AINTS,  I'IGMENTS,   VARNISHES,  a.m> 
RESINS. 

I  APPLICATIONS. 

I  7.'49S.  K.  Aveiiarius,  Loudon.    Improvements  iu  the  treatmmt  of 

'  tar  oils  for  use  as  wood-presen  ing  paints  or  coatings.    May  18. 

1  7607.  V.  J.   Kness,  London.     Improvenients  in  manufacturing 

I  and  treating  vitriliable  colours  or  pigments,  and  in    apparatus 

I  therefor.    May  ja. 

7I1S7.  S.  I'itt.— From  L.  Casella  and  Co.,  Germany.  The  prepara- 
I  tion  of  paint  colours  from  nitrosophenols  and  their  sulphoiue  acids. 
'    May  25. 

771I'!.  L.  H.  Goggs  and  T.  T.  Irvine,  LiveriKioI.  Improvements  in 
or  relating  to  bronze  or  other  metallic  paints.    May  26. 

7!r2!i.  T.  Carton  aud  W.  Barkley.  London.  An  improved  black 
varnish  or  enamel.    Complete  Spccilication.    May  , 10. 

8.172.  J.  S.  Palmer,  Forest  Gate.  Elastic  varnish,  printing,  and 
paint  eomjKjsition.    June  7. 

S7*s.  E.  .\.  de  Lisle.  London.  Manufacture  of  a  vegetable  black 
(or  decolorising  pnriioecs,  aud  apparatus  therefor.    June  14. 
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XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

APFLICATIOXS. 

8221.  N.F.  E.  Rapcauil,  London.  A  new  or  improved  artillcial 
leather.    June  5. 

Mil'.i.  K.  Gerson,  London.  Improvements  in  eompounds  for 
chemical  tanning,  and  in  the  piweJis  of  lunnini;  witliout  the  use  of 
Inn  hark  or  tannic  acid.    Complete  Specilicati<in,    June  7. 

COMPLETE  SPECIFICATIOXS  ACCEPTED. 

1887. 

lS,7fi»i.  C.  Collin,  L.  Ucnoist.  B.  Xichohson,  and  T.  Palmer. 
Treating  hides  and  skins  for  preventing  the  formation  or  develop- 
ment of  injurious  tfcrms  of  animal  or  vegetable  life.    June  V. 

I8S8. 
2870.  E.  Tulhill.    See  Class  XX. 


XV.— AGRICULTURE,  MANURES,  Etc. 

APPLTCAriOX. 

8i>*I.  The  Lezant  Syndicate.  Limited,  London.    Ail  improvement 
ill  the  manufacture  of  manures  from  basic  slaj^s.    June  12. 


XVI.— SUGARS,  STARCHES,  GUMS,  Etc. 

APPLICATIONS. 

7438.  J.  S.  Rigby,  Liverpool.  Improvements  in  or  relating  to  the 
utilization  of  the  lime  mud  refuse  of  sugar  and  other  industries  for 
cement  and  other  purposes.    May  I'.i. 

"r.Ki.  W.  P.  Thompson.— From  Diebl  and  Mensik.  Austria.  New 
or  improved  filtering  substance  for  filtering  or  decolouring  liquids, 
applicable  for  treating  sugiir  juices,  and  method  of  preparing  the 
same.    Complete  Specification.    May  24. 

8052.  G.  F.  Hcdfem.— From  W.  P.  Abell,  British  Guiana.  Im- 
provements in  and  relating  to  centrifugal  machines  for  use  in  the 
manufacture  of  sugar.    June  1 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1887. 

Ptatii.  C.  Leuchtonljergi'v  and  B.  Moiske.  Purification  of  molasses 
and  other  saccharine  solutions.    June  2. 

11,,W).  O.  Bowen  and  J.  Cobeldick.    Sec  Class  X  Vlll.— B. 

10,*t2.  L.  E.  A.  Praugey,  Manufacture  of  sugar,  and  apparatus 
therefor.    June  V. 


XVU.— BREWING,   WINES,  SPIRITS,  Etc. 

AVPLICATIOXS. 

8110.  C.  I).  Abel.— From  E.  Kiderlen,  J.  W.  von  LceuhofT. 
A.  Wernicke,  A.  Wilhelnii.  and  .\.  Kohlmann,  Germany.  Improve- 
ments in  the  manufacture  of  spirit  from  potatoes  and  olher  tubers 
or  fruits  containing  starch.    June  t. 

8111.  C.  D.  Abel.— From  E.  Kiderlen,  J.  W.  von  Leenholf, 
.V.  Wernicke,  A.  Wilhelmi,  and  A.  Kohlmann,  Germany.  Improved 
treatment  of  maltose  and  other  sjiirits  for  the  removal  of  impurities 
therefrom.    June  i. 

8112.  C.  1).  Aljel.— From  E.  Kiderlen,  J.  W.  von  LeenholT, 
A.  Wernicke,  A.  Wilhelmi,  and  A.  Kohlmann,  Germany.  Improved 
treatinent  of  maltose  and  other  syrups  for  the  separation  of 
albuminous  matters  and  other  impurities  therefrom.    June  4. 

sue.  E.  Wilson,  Tadcister.  Dryini  and  curing  malt,  hops,  and 
other  like  substances  by  an  improved  apparatus.    June  4. 

8522.  A.  G.  Feriea  and  A.  Eggimann,  London.  Improvements  in 
or  appertaining  to  the  clarifying  of  beer,  wiue,  and  other  fermented 
or  fermenting  litiuids.    June  11. 


XVIII.— CHEMISTRY   OF   FOODS,   SANITARY 
CHEMISTRY,  and   DISINFECTANTS. 

APPLICATIONS. 
A.— Chemistet  op  Foods. 


.V  new  alimentary  cotn|H)und, 
Jlay  i:i. 


7t7."i.  E.    J.   T.    l)ii!by,  London, 
and  means  of  producing  the  same. 

7J3J.  B.  Willecv.— From  11.  S:ilyer,  United  States.  Process  of 
preserving  meat  and  other  food  articles.  Complete  Specltication. 
May  22. 

81118.  J.  E.  M.  Vincent.— From  W.  K.  Withy.  Queenslaml.  A 
saecharine  food  for  cattle,  poultry,  bees,  &e.    June  5. 

B.— Sajtitaht  Cbemistbt. 

75:t.3.  H.  E.  Xewton. — From  A.  R.  Leeds,  I'uited  States.  Improve- 
ments  relating  to  the  pm'ilication  of  water,  factory  slop,  and  sewage. 
Complete  Specilication.    May  22. 

788-1.  J.  H.  Barry.  London.  The  purification  of  sewage,  and 
materials  therefor.    May  .'iO. 

7817.  H.  Ja?ger,  Leeds.  Purification  of  sewage,  and  deodoriser  of 
dry  closets.    May  .■)!. 

81.10.  G.  Liscoe,  London.  3IechanicaIIy  separating  solids  from 
fluids  of  sewage.    June  k 

8201.  E.  Garside,  Uocluhile.  A  process  tor  purifying  the  water 
used  for  wool  scouring  and  other  analogous  pui-poses.    June  U. 

82111.  .\.  G.  Haddock  and  C.  H.  Hurvcy,  London.  Improvements 
in  the  treatment  of  sewage  and  foul  waters.    June  6. 

8;J71.  W.  Edwiirds,  London.  Improvements  in  the  prevention  of 
the  pollution  of  rivers  and  watercourses  from  nianufactiirers' 
polluted  waters  and  waste,  and  for  cleaning  aiul  purifying  ordiiuiry 
river  waters  for  the  use  of  manufacturers,  and  fur  the  recovery  of 
exiH'iisive  materials  used  in  certain  tnides,  as  in  paper  mills,  dye- 
works,  and  others.    June  7. 

84S0.  J.  G.  Galley,  London.  Impi-ovements  in  the  method  of  and 
apparatus  for  destroying  town  and  other  refuse.    June  P. 

8i91.  J.  Price,  Lon<lon.  Improvements  in  means  for  expelling 
liquid  from  and  compressing  sewage  sludge  and  other  semi-fluid 
or  plastic  substances.    June  It. 

8027.  W.  Oliphant,  London.  Improvements  in  apparatus  for 
liquid  puriflration.    Complete  Specification.    Jime  12. 

872S.  J.  H.  Barry,  London.  The  purification  of  sewage,  and 
materials  therefor.    June  14. 


C— Disinfectants. 

Siii;.  W.  Thomson,  Manchester.  Improvements  in  the  manu- 
facture of  antiseptic  substances  from  waate  or  bye  products. 
June  1. 

8597.  J.  Hanson,  London.  An  ap)>aratus  or  device  for  generating 
sulphurous  aeid  gas  for  disinfecting  and  deodorising.    June  12. 


COMPLETE  SPECIFICATIONS  ACCEPTED 

A.— Chemistry  of  Foods. 

1887. 
10,1)18.    W.    K.    Reid.     Process   for   the    preservation    of   fruit. 
June  16. 

1888. 

15478.  W.  P.  Thompson.— From  8.  Moro.    Preventing  the  decom- 
position of  organic  substances.    June  2. 


B.— Sasitabt  Chesustet. 

1887. 

1O.1I04.  A.  H.  Curling  and  J.  Dunbar.  Deodorisation  and  disposal 
of  sewage,  and  appnrtitns  ihcrefor.    June  !t. 

ll,.Tj;i.  (>.  Bowen  and  J.  C'uVicldick.  Deodorisiin;,  decolorisuig, 
and  filtering  medium.    June  !i. 


C— DiSISFECrAMS. 

1887. 

10,.'}06.  E.  H.  Hntchinson.    Compressing  solid  and  liquid  disin- 
fectants, and  utilising  same  when  compressed.    June  U. 

1S88. 

7177.    W.  P.  Thompson.— From  G.  C.  W.  Belcher.    Antiseptic  or 
disinfecting  compounds.    June  16. 
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XrX.— PAPER,  PASTEBOAED,  Etc. 

APPLICATIONS. 

8059.  H.  H.  Lake— From  J.  A.  Jlanniiiif,  W.  M.  Pcckliam,  i»nd 
A.  Ohambers.  UnittMl  Stntcs.  Improvpiiieiits  rclatinic  to  apparatus 
Tor  treatiiii.-  veitotiiliU'  siiltstancps  for  the  production  of  paper  stock. 
Complete  Specitlcation.    June  1. 

Sliil.  C.  C.  Nichols,  im  bolialf  of  the  London  Klectrio  Bleaehini; 
Company.  Bleaching  pajier  jmlp  by  electricity.  Complete  Specill- 
cation.    June  t. 

8.1tU.  C.  M'eisshuhn.  London.  Improvements  relatinR  to  the 
nianufacture  o(  wood  pulp,  and  to  apparatus  for  use  in  such  manu- 
facture.   June  7. 

849t.  E.  J.  V.  D.ivies,  London.  Improvements  in  the  manufac- 
ture of  paper  and  millboard  or  cardboard.    Juni'  9. 


COMPLETE  SPECIFICATIONS  ACCEPTED, 

1887. 

SSfil.  G.  H.  Mallary.  Method  of  treating  esparto  grass,  &c.  for 
paper-makinif  and  other  uses.    Jiuie  y. 

HS02.  G.  H.  Mallary.  .\pp:iratus  for  reducing  esparto  prass  and 
other  fibrous  materials  to  pulp  for  paper-making.    June  9. 


XX. -FINE   CHEMICALS,  ALKALOIDS, 
ESSENCES,  AXi>  EXTRACTS. 

COMPLETE  SPECIFICATION  ACCEPTED. 

ISSS. 

28711.  E.  Tnthill.  Preparation  of  an  oil  or  tar  from  birch  treo 
bark,  and  application  of  same  for  tainiiu);  and  preserving  hides, 
skins,  and  furs.    May  20. 


XXI.— PHOTOGRAPHIC  MATERIALS  am> 

PROCESSES. 

APPLICATIONS. 

"■Wii.  J.  R.  JlcKie.  Liverpool.  Improved  piwwsses  of  obtahiing 
more  brilliant  and  j>ermanent  photographs  than  l>y  the  ordinary 
nuHhml,  and  the  means  to  be  ein])lu,ved  in  such  procesecs.    May  22. 

8H.').  S.  H.  Fry,  Kingston-on-Thames.  Improvements  in  the 
manufacture  of  photographic  films.    June  S. 

S618.  S.  II.  Kry,  Kingston-on-Thames,  Photographic  films. 
June  12. 


XXU.— EXPLOSIVES,   MATCHES,  Etc. 

APPLICATIONS. 

7197.  II.  J.  Allison.— From  A.  .S.  Fitch,  Vnited  States.  Improve- 
ments in  c-vplosivo  compounds.    Complete  Specification.    May  22. 

7GS.S.  T.  Xordenfclt,  London.  Improvements  in  time  fuzes. 
May  25. 

son;.  A.V.Newton — From  A.  Xohel,  France.  Improvements  in 
ctrtridgcs.    June  1. 

S072.  J.  Nicholas,  Itford.  Improvements  in  the  manufact ure  of 
explosives.    June  4. 

S12(;.  L.  Ploui,  Loudon.  An  improvement  in  blasting  cartridges. 
June  8. 

S503.  E.  Ducretot,  London.  Improvements  in  magneto-electric 
fuses  orcxploilers.    June  9. 

S6)^s.  JI. Settle,  ^lanchcster.  Improvements  in  cartridges  to  be 
used  tor  blasting  in  mines  and  other  places  where  inllammable  gas 
or  air  is  present,    June  13. 

COMPLETE  SPECIFICATIONS   ACCEPTED. 

1SS7. 

S929.  It.  (JuttliT.  Matnifaeture  of  charcoal  for  explosives,  and 
apparatus  thiivlbr.    May  2G. 

10,821.  A.  Brock  and  G.  J.  Mayer.  Manufacture  of  gunpowder. 
June  lu. 

1888. 

5Ui9.  A.  Ktdint  andR.  Deissler.    Explosive  compounds.    May  20. 

6875.  A.  Favier.  Cartridges  aud  detonators  for  exploding  the 
same,    June  10. 
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NOTICES. 


Notice  is  hereby  given  that  the  numbers  for 
January,  1882,  1883,  and  1886,  and  February,  1886, 
are  exhausted,  and  no  orders  for  those  copies  can  be 
executed. 

The  Secretary  is  instructed  to  negotiate  for  the  pur- 
chase of  copies  of  the  Society's  Journal  for  January, 
1882,  and  FebriLory,  1886.  Members  possessing  odd 
copies  of  these  numbers  are  particularly  requested 
to  communicate  at  once  -nith  Mr.  Cresswell. 


Authors  of  communications  read  before  the  Society, 
or  any  of  its  Local  Sections,  are  requested  to  take 
notice  that  under  Rule  41  of  the  bye-laws,  the  Society 
has  the  right  of  priority  ot  publication  for  three 
months  of  all  such  papers.  Infringement  of  this 
bye-law  renders  papers  liable  to  be  rejected  by  the 
Publication  Committee,  or  ordered  to  lie  abstracted 
for  the  .lournal,  in  which  case  no  reprinta  can  be 
furnished  to  the  author. 


Notice  is  hereby  given,  for  the  information  of 
members  and  advertisers,  that  the  advertisement 
columns  of  this  Journal  have  been  contracted  for 
by  Messrs.  Evuk  and  Spottiswoope,  the  Society's 
printers  and  ptibHshers,  to  whom  all  communicationa 
respecting  them  should  be  addressed. 
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CHANGES  OF  ADDRESS. 


Allan.  Jiio..  I/O  Croiioh  Hill ;  IS.  Ww.llasloii  Roail,  ITarriiiKay,  X. 

Kiicli.  I'arl  voii,  I  a  Buckinpliam  Slr.>.'l ;  1,  St.  Jani.s'  Stn-ft, 
Ixiixlon.  S.W. 

riiamlx-rlain.  J.,  I  r,  Bwktnn  ;  Clille  Ciment  Works.  RoclicstPr. 

Dawsnii.  ('.  A.,  I  o  Riin.-i.rn ;  Holly  Bank.  Frortsliam.  Chcsliir.-. 

(irillitli.  Agnew,  In  BInnili'll  Sanils ;  Dinas.  Alexandra  Road, 
S..n  III  port. 

Ha'it  n..l'oBnsby;  Mwhanionl  Retorts  Co.,  l.d.,  Mnrray  .'Street. 
I'nisley',  X.B. 

Hume,  Wm..  1  o  Lonsdale  Terrace:  S8,  Tliirlest.iiie  Road.  Edin- 
Uirgli. 

Iknta.  Dr.  M..  lo  HiK-kst:  S!i.  Honniuraelio,  Votsnya,  Tokio, 
Japan. 

Keys,  J.  0..  1  o  Tliynne  Stre<t :  •■<.  Hi^h  Street.  West  Bronin  leli. 

l>ee.  Herbert  C,  1  o  Prrklmm  :  It,  Gray's  inn.  London.  W.C. 

SleDonald.  A..  I/o  Lantrside;  IS,  Cochrane  Street.  Glasarow. 

McFarlane.  J.  ¥.,  l-f  (not  9,  as  in  June  number),  Greenliead 
Street,  Glasgow. 

McGIaslian.  J.,  I  o  Runcorn  ;  Woodneuk,  Gartcosh,  near  Glasgow. 

}Hayenfelil.  Dr.  E.  von  .Sjilis,  I  o  Basel ;  c'o  Clayton  Anilin  Co., 
Lii.,  t'layton.  Manchester. 

Jlillinp.  E.  K.,  lo  Brooklyn;  S26— .%S,  North  Water  Street, 
Chiciijro.  111.,  U.S. 

Peile.  Henry,  I'o  Sliotley  Bridge ;  Walsden  Chemical  Works,  ncir 
Todmorden. 

Pemlierton,  H..iun.,l/o  Laramie ;  l'.>*7.  Locust  Street,  Philadelphia, 
Pa..  IT.S.A. 

Procter.  H.  R.,  I/o  Hotspur  Street:  .■»,  Percy  Park,  Tyncmouth. 

Reid.  M'.  C,  l/o  Newcastle ;  2,  Dunkirk  Terrace,  Corbridge-on- 
Tyne. 

Richmond.  H.  D..I0  Tottenham:  Thornton  Ix)dpe.  Stonebridsc 
Park.  Willes.len,  N.W. 

Ros-s,  A.  J.  J.,  1,0  Battlefield  Cottage  :  Tayavalla,  Falkirk,  X.B. 

Rowell,  W.  A.,  1/0  Widnes:  21.  Victoria  Sqnare,  Neweastle-on- 
Tyne. 

Sanderson,  T.  C,  I'o  Camlwrwell ;  Minas  do  Corgo,  Oporto. 
l*ortugal. 

Saunders,  T.  B.,  lo  Bradford;  I'pper  House,  High  Town, 
Liversedge,  vi:i  Xormaulon. 

Siebuld,  L.,  lo  Walmersley ;  is,  Eicliange  Street,  Manchester. 

Starling,  J.  H.,  I  o  The  Avenue ;  7,  Pier  Road.  Erith,  Kent. 

Takamine,  J„  lo  Xoshoninsho;  Fertilizer  Works,  Fukaqaw.i. 
Tokio.  Japan. 

Twvnam.  Thos .  I  o  West  Kensington  ;  7,  Marlborough  Crescent, 
Bcilfonl  Park,  Chiswick.  W. 

Williams,  Rowland.  1  0  Albert  Square ;  is.  Pall  Mall,  Manchester. 

Williamson,  R..  lo  Manchester;  Cleveland  Chemical  Works, 
Middlesbroiigll. 

Wyndham.  Dr.  Stanley,  I'o  New  York;  co  Mrs,  .Tamieson, 
4,  Marloes  lu^id,  Kensinirton,  W, 


CHANGES   OF   .\DDEESS   REQUIRED. 


Higein,  A.  J..  I'o  TenerifTe  Street.  Higher  Bronghton. 
Langl>eck,  H.  W..  1  o  Brfimley -by-Bow,  E. 
Liddle.  W.  T..  1  o  Siinnyside  Printworks,  Rawlenstall. 
Wood,  J.,  1  o  Fojhill  Biink  Printworks.  Church. 


LIST   OF   MEMBERS   ELECTED,  23rd  JULY,  1888. 


Broom,  Wni..  Ir\  inebank.  Herlierton.  Queensland,  analyst  and 
ttiiaayer. 

Dunlop,  A.  M.,  3,  Old  Palace  Yard.  Wesluiinst<T.  S.W..  land  agent. 

Evcrard.  A.  G..  North  Street,  Bishop's  Slortford,  Herts,  iiliar- 
maeeutical  chemist. 

Fox,  Jos.  Wesley,  lis,  Ix)wer  Thames  Street,  liondon,  E.C.,  salt 
merchant. 

Hanks,  Abbot  A.,  1124  Greenwich  Street,  San  Francisco,  Cal.,  U.S., 
iiisayer. 

Harvey,  Henrj-  C,  Raglan  House,  Brooklands,  near  MaDcUester, 
chemist. 

Hope,  Jan.,  The  Nickel  Co.,  Kirkintilloch.  N.B.,  metallurgical 
manager. 

Jarmain,  Ge..rge,  !),  York  Place,  Huddersfleld,  Yorks,  public 
analyst. 

Maiden,  J.  H.,  Technolo/ical  llusenm.  Sydney.  New  Soutli  Wales; 
and  CO  Tnibner  4;  Co.  Ludeate  IIill,  E.C.  ((or  Journels).  curator. 

Philip.  Arnold.  Royal  Indian  Engineering  College,  Cooper's  Hill. 
Staines,  anaVvtical  rhemist. 


Siorrar.  Jas.  M.,  70,  Wellington  Street,  Glasgbvr,  oil  and  prodnee 
merchant. 

Taylor.  Jas.  Davis.  Vt.  Mincing  Lane,  London.  E.C,  merchant. 

Tennant,  lildward.  :r»,  Grosvenoi-  Square.  London,  W.,  nuTchant. 

Vorster.  Fritz.  Btiyi-ustrnsse  71.  CtOti  ;i  Rln-in,  Germany,  manu- 
f:u-turiuc  chemist. 


Bratl)£i. 


F.  A.  Galty.  Ehnfield  Hall,  Accrington. 

Giv).  T.  Walker,  1  o  IS?.  Bath  «treet.  Glasgow.— July  lilli. 


PROCEEDINCS  OF  TflE  SEVENTH  ANNUAL 
MEETING. 

Ox  Wediiesdiiy  morning,  the  4th  .Uily,  the  .\nnuiil 
General  Meeting  took  place  iti  the  Bute  Hall  of  the 
University  of  Glasgow. 

Lettere  of  apology  for  nou-iittendance  were  received 
from  Sir  H.  E.  Roscoe,  M.P.,  Sir  Frederick  Abel, 
Sii-  Chas.  Tenuaut,  Mr.  David  Howard,  Mr.  .T.  .T. 
Coleman — Chairman  of  the  Glasgow  and  Scottish 
Section— Prof.  W.  A.  Tilden,  and  Mr.  Chas.  Hunt. 

The  Pi-esident,  Professor  Jamfs  Dewah,  F.R.S., 
took  the  Chau-  at  11  o'clock  and  called  upon  the 
Secretary  to  read  the  Minutes  01  the  last  Aunual 
Meeting.  After  these  had  been  duly  conflrmed,  the 
Secretaiy  rea<l  the  Report  of  the  Council. 

Repobt  of  tue  Council. 

The  Council  is  able  to  report  a  continued  increase 
in  the  membership  of  the  Society.  During  tlie  year 
•209  new  members  have  been  elected  and  IIG  have 
been  removed  by  death,  resignation,  and  other 
causes,  showing  a  net  gain  of  9:1.  The  total  number 
of  membeis  is  now  2,395. 

Among  those  ■whose  de;\ths  we  have  to  record  are 
Mr.  ('has.  Moseley,  of  Manchester ;  Mr.  Rupert 
Prentice,  of  Stowmarket ;  Mr.  Andrew  Bevan,  of 
Llanclly  ;  Mr.  .Tas.  Taylor,  of  Loudon  :  and  Mr.  Thos. 
Routledgo,  of  Sunderland  ;  all  valued  members  of 
the  Society. 

The  papers  read  before  the  various  Sections  dninug 
the  session,  .".8  in  numlier,  maintain  their  chawcter 
for  general  usefulness.  Tlie  Council  would  place  on 
record  its  best  thanks  to  the  authors  who  have  com- 
municated papers  to  the  various  Sections.  Eight 
communications  were  also  pulilished  in  the  .Tourual. 

The  contract  witli  Messi-s.  Emmott  and  Co.  having 
expii-ed  on  the  31st  December  last,  tenders  to  print 
and  publisli  the  Society's  .Tourual  were  iuvite<l,  and 
nine  tirms  accepted  the  invitation.  After  long  and 
careful  comparison  it  was  resolved  to  accept  the 
tender  of  ^lessrs.  Eyre  and  Spottiswoode.  and  the 
Council  so  far  has  every  reason  to  be  satisfied  with 
the  manner  in  which  the  contract  is  being  carried 
otit. 

Allusion  was  made  two  years  ago  to  the  generous 
offer  of  Mr.  Raphael  Weldoii  to  place  at  the  disposal 
of  the  Society  the  chemical  portion  of  the  librar*-  of 
his  lute  father,  'Slv.  Walter  Weldon.  After  mature 
considei-ation,  it  has  been  preferred  to  accept  only  a 
small  portion  of  tlie  volumes — those  whicli  bear 
closely  upon  the  special  ilepartmeuts  witli  which 
Mr.  Weldon  was  identified. 

It  is  proposed  to  put  in  force  Bye  .law  29  on  and 
after  .Taiiuary  Ist  next,  and  to  semi  the  .lournal  to 
sucli  members  only  as  have  paid  their  subscription. 
Tliis  is  due  to  tbe  fact  that  tin-  number  of  members 
in  ai'rear  has  increased  duiing  1887. 
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The  finances  of  the  Society,  ns  will  be  seen  from 
tlie  biilaiK'o  slieet,  are  in  a  satisfactory  state,  and 
slinw  all  ample  surplus  to  jirovido  for  coutingeneies. 
On  the  'i'iuil  .luue  last  tlic^  Treasurer  reported  tliat 
the  Soeifty  luid  2, OSS/,  ll.v.  I)./,  invested  and 
l,7t!l/.  lJ-/l>./.  in  the  liank,  as  a^rtiust  l.();i'.t/.  lu.<.  -i,!. 
invested  ami  l.'iOii/.  \H.i.  '.),i.  in  tlie  hank  at  the  time 
of  the  last  annual  ineetiuf:;.  Under  tliese  eireum- 
stanees  it  is  with  fjreat  pleasure  that  the  Couneil  has 
felt  able  to  make  some  addition  to  the  salaries  of 
the  Editor  and  (xeueral  Secretary. 

In  couclusion,  the  Council  would  observe  tliat, 
to  fiiltil    the   purposes   for   which    the   Society  was 


founded,  it  is  necessary  to  fully  maintain  and  even 
increase  the  number  of  members  This  can  be  only 
acliicved  b.v  that  hearty  iudiviilual  support  whicli  is 
derived  from  a  personal  conviction  of  the  value  of 
tlie  work  in  which  tlie  Society  is  engageil. 

On  the  motion  of  Mr.  H.  firuM.siiAw,  seconded  by 
Mr.  Ai.FXANDKK  M.  Cm\nu.,  it  was  resolved  "Tliat 
the  report  of  the  (!ouncil  lie  approved  and  adopted.' 

Tlie  following  iinancial  statements  prepared  by  the 
Honorary  Treasiu'er,  wlio  was  unable  to  atten<l,  were 
then  taken  as  read. 


THK  TKKAsrniOl! 


Dr. 
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MeRsrs.  T.  L.  Patteh.son  and  T.  W.  B.  MfwroRD 
■were  then  appointpil  scrutinopi-s  to  pxamine  tlie 
Ballot  Lists,  and  while  the  votes  were  being  counted 
the  President  delivered  an  address. 

The  Presidukt's  Addbess.  | 

This  is  the  tirst  occasion  on  which  the  Society  of 
Chemical  Industry  has  visited  the  industrial  metro- 
polis of  Scotland.  The  objects  of  our  Society  are 
so  well  known  that  I  need  hardly  say  that  there  could 
be  uo  more  fitting  place  for  its  meeting  than  Glasgow  ; 
because  within  a  very  short  radius  of  this  city  we 
have  the  most  vaiied  chemical  manufactures  pi'obably 
that  can  be  met  with  in  the  United  Kingdom.  These 
manufactures  may  not  be  in  each  individual  depart- 
ment so  great  as  they  are  in  some  other  localities  ; 
but  for  variety,  for  interest,  for  the  ingenuity  which 
has  been  exhibited  in  connexion  with  their  progress 
during  recent  years,  and,  indeed,  during  a  long  time 
past,  Scotland  deserves  enormous  credit.  That  being 
the  case,  we  have  come  to  Glasgow  to  be  stimulated 
by  observing  new  works,  by  hospitable  invitations  to 
inspect  new  industries  ;  and  therefore  it  is  desirable 
that  we  should  not  only  consider  the  objects  of  the 
Society,  but  also  the  iiu  mediate  jiurpose  of  our  being 
here.  In  the  first  place,  I  think  the  fact  that  our 
General  Meeting  is  being  held  in  this  magnificent  hall 


is  in  itself  a  proof  tiiat  the  aims  we  have  in  view  are 
reciprocated  by  the  Princijial  and  the  Professors  of 
this  ancient  and  honourable  I'niversity.  It  proves 
that  there  is  no  desire  on  their  part  to  dissociate 
pure  and  applied  science,  and  that  they  are  desirous 
of  encouraging  the  objects  of  our  Society.  I  am  sure 
you  will  a\\  agree  with  uie  that  the  Senatus  of  this 
Univei-sity  deserves  our  heartiest  thanks  for  such 
generous  support. 

If  Me  consider  the  variety  of  inventions  which  are 
annunlly  recorded  by  our  Society,  and  the  number 
and  character  of  the  papers  read  and  discussed  before 
it,  it  will  become  evident  that  it  would  be  quite  im- 
possible for  any  one  man  to  de.-d  adequately  with  the 
range  of  our  special  study.  It  is  sufficient,  there- 
fore, for  each  one  who  has  to  discharge  the  duties  of 
Presiilent  either  to  refer  to  some  branch  of  science, 
specially  within  his  own  knowledge,  or  to  deal  with 
chemist'.y  in  its  liroad  and  general  aspect.  I  have 
noticed  that  however  interesting  it  may  be  to  uianu- 
factiu'ers  to  hear  the  views  of  scientific  men  on 
particular  jji-ocesses,  yet  they  ai'e  never  afliected  to 
the  same  extent  as  by  the  views  of  a  brother  manu- 
facturer. That  being  so,  for  me  to  attempt  to  go  into 
the  details  of  now  industries  or  new  applications  of 
chemistry  would  be  tedious  and  un))rofitable  — espe- 
cially as  such  matters  are  dealt  with  in  detail  in  the 
records  of  otu-  various  local  Sections.    It  seems  to  me. 
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tlurc'loro,  tlint  ns  we  are  grouppd  berc  for  tlu'  first 
time,  II  refcreuco  to  sonu-iliiiig  coiiiicoti'il  witli  the 
broiuler  cultivation  of  cliriuistrv,  witli  its  larKi'r 
issues,  ami  with  tlic  transitions  that  liavo  taken  place 
in  our  science,  may  not  he  inappropriate.  After  all, 
the  essential  aim  of  our  Society  niay  la;  e.xpresseil  liy 
saying  that  we  wisli  to  impress  on  the  comnmnity  at 
larjre  tin'  fact  that  imlustrial  supremacy  is  not  an 
iualieiiable  possession  which  one  Kt^'cration  can  hand 
down  to  another  with  perfect  secimty,  hut  tliat  it  is. 
on  the  contrary,  an  mistable  possession,  which  can 
(mly  be  nniintaincd  and  held  thnnigh  scientific  in- 
tellif^ence  and  cailtivated  industry.  If  that  is  our 
aim,  then  I  say  that  wc  must  look  to  what  has  been 
done  in  the  past  as  well  as  in  the  present.  Fin- 
there  can  be  no  doubt  that  analofjv  has  operated  very 
powerfully  in  the  history  of  chemistry,  and  that  those 
persons  who  are  most  alive  to  the  higher  interests  of 
progress  are  always  stimulated  by  the  chief  ciirrents 
of  thought  which  have  in  the  i)ast  created  research 
in  certain  departments  of  our  science.  Scotland  has 
had  a  great  deal  to  do  wfth  the  development  of 
chenustry,  and  deserves  great  credit  for  licr  work  in 
the  iiast — and,  I  hope,  in  the  present  also,  but  I  am 
going  to  deal  especially  with  the  past— in  advancing 
a  theory  and  in  developing  that  particular  view  of 
chemical  action  which  is  now  as  dominant  as  any 
other.  At  the  present  time  we  nuiy  say  that  there 
we  two  hu'ge  schools  of  chemistry  :  one  school 
(rultivating  organic  chemistry,  in  which  structural 
or  architectural  building  up  of  au  atomic  character  is 
carried  out  on  a  gigantic  or  manufacturing  scale, 
producing  thousands  of  new  )>oilies  every  year,  and 
continually  increasing  in  the  energy  of  its  work  and 
the  \ariety  of  its  productions.  On  the  other  hand  we 
have  another  school  in  which  physical  chemistry  is 
predominant,  where  the  physical  relations  of  chemical 
action  are  minutely  examined,  and  where  the  efl'ect 
of  the  jjliysical  action  of  the  constituents  taking 
part  in  chemical  changes  is  being  more  and  more 
elaborately  studied.  Now  how  did  this  school  of 
chemistry  originate  y  I  say  that  this  cultivation  of 
oiu-  science  originated  chiefly  in  Scotland,  and 
through  the  intelligence  and  caution  of  one  of 
the  two  great  founders  of  chemical  science,  namely 
Black.  When  Black  lectiu-ed  in  this  University,  he 
was  careful  to  adopt  a  view  of  chemical  action 
which,  when  we  meet  with  it  in  the  records  of  his 
Icctiu'es,  cauuot  but  strike  us  as  being  not  only 
original  but  as  characterised  by  reserve  and  by  that 
central  nucleus  of  truth  which  is  bound  in  the  end  to 
succeed.  Black's  early  lectiu-es  were  not  entitled 
lectures  on  chemistry,  but  hc-tnrcs  on  th'  EffccU  of 
Hint  iiiiiJ  Ml.rlnre,  thus  avoiding  those  theoretical 
diffictllties  wliieh  he  saw  had  retarded  progress  in  the 
case  of  his  predecessors.  The  discoverer  of  latent 
heat  and  the  author  of  one  of  the  finest  pieces  of 
inductive  reasoning  in  the  English  language  (I  refer 
to  his  paper  on  ^[inpiL'sia  AIIhi  and  on  'The  Rclalion 
lietwi:cn  the  Fi.rc<l  onil  Cousiic  Alhilis)  determined  to 
avoid  chemical  hypothesis  and  speculation.  It  has 
been  sometimes  ju'gued  that  Black  discovered  latent 
heat  without  maldug  experiments.  It  may  be  that 
Ilia  definite  experiments  were  made  only  after  he 
had  a  strong  belief  in  the  truth  of  his  views.  Con- 
sequently Black  has  l)eeu  held  to  have  been  more  of 
a  metaphysician  than  an  experimentalist  ;  I  cannot 
find  any  proof  of  that  i'ui-ther  than,  as  is  commonly 
alleged,  every  Scotchman  must  be  a  metaphysician. 
However  that  may  be,  Black's  lectures  on  lieat  and 
mixtiu-e  had  a  most  rcnuu-kable  effect  on  his  disciples 
and  co-workers,  and,  strange  to  say,  the  influence 
spread  to  discussions  in  another  branch  of  know- 
ledge. 


Discussions  arose  in  the  Koyal  Society  of  Edin- 
burgh with  regard  to  the  origin  of  the  world.  They 
undertook  large  problems  in  those  days,  and  did  not, 
as  we  do,  labour  as  specialists  in  small  departments. 
They  fought  bitterly,  and  were  divided  into  two 
camj>s  on  the  <|uestion  of  the  origin  and  stnicture 
of  tht^  crust  of  the  earth  ;  one  pai'ty  a<lvocating 
water  pow«'r  as  the  dominant  agent,  while  the  other 
maintained  tliat  volcanic  action  was  chief  factor  in 
geological  phenomena.  The  Neptimists  opposed 
the  Plutonists  on  the  ground  that  Black  himself  had 
shown  that  the  transformation  of  carbonate  of  lime 
from  "  mild  alkali  "  to  "  (piick  alkali  "  was  brought 
about  by  the  loss  of  a  gaseous  acid.  How  could 
enormous  masses  of  carbonate  of  lime  have  ever  been 
subjected  to  such  heat  as  that  reipiired  by  the 
volcanic  theory  without  chemical  decomposition  ? 
Iluttou  imdertook  to  cxphun  this  by  au  hyiiothesis 
very  wide-reaching  and  suggestive. 

The  views  of  Hutton  may  be  succinctly  expressed 
as  follows: — 

(1.)  That  heat  has  acted  at  some  remote  period  on 

all  rocks. 
(2.)  That  during  the  action  i_)f  heat  all  these  rocks 
(even  such  as  now  ajjpear  on  the  surface) 
lay  covered  by  a  superincumbent  mass  of 
great  weight  and  strength. 
(3.)  That  in  cousci|ucnce  of  the  combined  action 
of  heat  and  pressure  ctt'ccts  weri'  joroduceil 
different  ivoui  those  of  heat  on  common 
occasions  ;  in  particular,  that  the  carbonate 
of  lime  was  reduced  to  a  state  of  fusion 
more  or  loss  complete  without  any  calcina- 
tion. 

The  essential  and  characteristic  principle  of  his 
theory  is  thus  comprised  in  the  word  compression, 
and  by  one  bold  hypothesis  founded  on  this  principle 
he  undertakes  to  meet  all  the  objections  to  the 
action  of  fire,  and  to  account  for  those  circumstances 
in  which  minerals  are  found  to  difl'er  from  the  usual 
products  of  our  funjaces. 

Natiu'e,  he  said,  does  not  work  in  the  same  way 
as  you  chemists  in  your  paltry  laboratories.  You 
cannot  imitate  those  huge  and  complicated  reactions 
which  take  place  at  infinite  dejiths  in  the  crust  of 
the  earth.  There  you  have  immense  masses,  enor- 
mous heat,  and  above  all  euonnous  pressure.  It  is 
useless  to  look  for  anything  similar  in  the  laboratory, 
and,  as  a  working  hypothesis,  it  is  sulKcient  to 
conceive  that  under  au  enormous  pi-essnre  of  super- 
incumbent matter  cai'bouate  of  lime  does  not  become 
caustic  as  in  Black's  exiieriments,  but  remains 
carbonate  This  argiiment  remained  in  the  hypo- 
thetic stage,  as  Hutton  objected  to  the  idea  of  any 
attempt  at  an  exi^erimental  verification,  which  is  the 
more  remarkable  when  we  remember  how  readily 
Black  had  carried  out  his  own  experimental  work. 
I'robably  the  exjilanation  is  that  feeling  i-au  so  high 
that  neither  side  -wished  to  run  the  risk  of  being 
defeated,  and  conseijuently  they  deferred  attempting 
any  experiments  until  after  Huttou's  death.  If  the 
point  was  not  decided  until  after  Hutton  had  passed 
away,  his  reimtatiou  at  any  rate  would  not  suffer. 
It  was  Hall  who  was  the  first  to  attempt  the  experi- 
mental verification  of  Huttou's  theory,  an<l  his 
experiments,  considering  the  time  at  which  they 
were  done  and  the  labour  and  ingenuity  sho^\ii  in 
conducting  them,  are  simply  epoch-making.  He 
took  carbonate  of  lime,  placed  it  in  a  closed  crucible, 
subjected  it  to  conditions  imitating  what  Hutton 
imagined  to  take  place  in  the  crust  of  the  earth,  and 
proved  conclusively  that  the  carbonate  of  lime  did 
not  become  caustic  under  such  circumstances,  but 
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beoime  deuser  iiiul  oryshiUiue  iu  cLttracter,  being 
trniisfornipd  jn  fact  into  nmible. 

The  views  of  Huttoii  were  thoreby  shown  to  be 
rntioniil  and  true,  and  that  pressure  or  compression 
Iind  a  most  important  liearing  npon  that  eomplicated 
operation  whieh  we  eall  chemical  affinity.  This  is 
coutiruied  by  the  title  of  the  paper  itself,  which,  iu 
imitation  of  Ulaek's  euution,  is  headed  "  An  Arroaut' 
iif  II  Se.iin  III'  K.nici' line  Ills  allowing  (Iw  Kfl'cct:-  of 
l'oiiiprci!''ioit  ill  Miiilinjiuii  the  Ai'tion  of  Heal,  V>y 
Sir  Jajues  Hull,  F.R.S.E.,  read  3rd  June  1805." 
Here,  th''U,  tho  views  of  hlack  on  the  eftect  of 
modifying  agents  on  chemical  affinity  are  being 
revealed  ;  and  it  seems  to  have  at  this  time  become 
so  clena- to  the  niiuds  of  1  Hack  and  his  pupils  that 
chemical  action  was  modified  by  such  means,  that 
they  formulated  a  view  of  those  relations  which,  if 
I  read  it,  woidd  seem  to  bo  the  result  of  modern 
work  :  — 

"  We  ciuinot  have  a  conception  of  anything  opi)os- 
ing  a  mechanical  force  but  another  mechanical  force. 
Hence,  we  must  infer  that  the  corpusciUar  powers  or 
qualities  whieh  ultimately  produce  the  chemical 
phenomena  are  not  diflerent  from  the  forces  which 
produce  and  modify  local  motion,  and  are  really 
similar  to  those  which  produce  the  fall  of  heavy 
bodies  and  the  communication  of  motion  by 
impulse." 

They  were  therefore  saturated  with  the  view  that 
however  inexplicable  the  processes  at  work  in 
chemical  changes,  they  were  not  diflerent  in  kind, 
but  parallel  and  similar,  and  must  be  considered 
from  the  same  point  of  view  as  those  physical  opera- 
tions which  can  be  measured  and  stated  with 
physical  accuracy.  It  is  remarkable  that  Black  and 
his  followers  should  have  reached  this  stage  at  so 
early  a  period  iu  the  development  of  physical 
chemistry,  and  I  explain  it  by  the  fact  that  the 
Newtonian  philosophy  first  found  a  fniitful  ground 
in  Scotland.  I  take  this  view  because  Newt<m's 
views  on  various  subjects,  and  indeed  his  whole 
philosophy,  was  ably  discussed  in  the  Scottish 
Universities  at  an  early  period.  Consequently,  the 
Scotch  Universities  were  satiu'ated  with  the  New- 
tonian philosi)phy,  and  Black  becoming  acquainted 
with  it,  took  his  theory  of  chemical  action,  and  his 
curious  mode  of  expressing  the  relations  of  heat  and 
mixtm-e,  from  Newton's  suggestions.  He  admits 
liimself  that  jn-actically  Newton  was  the  author  of 
the  views  which  he  expressed  ;  and  the  passage  which 
he  works  upon  is  to  be  found  iu  a  query  attached  to 
the  "Opticks,"  in  which  Newton,  discussing  chemical 
action,  asks  himself  how  it  is  to  be  considered. 

"  Now,"  he  says,  "the  above-mentioned  motions  '' 
— and  he  uses  the  word  fermentatiou  as  a  represen- 
tation of  the  action  of  an  acid  upon  a  metal — "  are  so 
great  and  violent  as  to  show  that  in  fermentation 
the  iiarlides  of  liudies  which  almost  rest  are  put 
into  new  motion  by  a  very  potent  principle,  whieh 
acts  upon  them  only  when  they  approach  one 
another,  and  ciiuses  them  to  meet  and  clash  with 
great  violence,  and  grow  hot  with  the  motion,  and 
it  ash  one  another  into  pieces,  and  vanish  into  aii" 
and  vapour  and  fianie  (page  ;i55l. 

"  I  had  rather  infer  from  their  cohesion  that  their 
particles  attract  one  another  by  some  force,  which 
iu  immediate  contact  is  exceedingly  strong,  at  small 
ibetanees  performs  the  chymical  oiierations  above 
mentioned,  and  reaches  not  far  from  the  particles 
with  any  sensible  etTect  "  (page  3GIi. 

Then  further  on  :  "  And  therefore,  that  Natm-e 
may  be  lasting,  the  changes  of  corporeal  things 
are  to  be  placed  only  iu  the  various  separations 
auj   uev/  associations   and    motions  of  these   per- 


manent particles  ;  compound  bodies   being   apt   to 

break,  not  iu  the  midst  of  soliil  particles,    but  whore 

those  particles  are  laid  together  and  only  touch  at 
a  few  points." 

From  this  jjassage  Black  worked  out  and  formu- 
lated his  views  of  chemical  action.  Notwithstanding 
the  importance  of  Black's  work  and  the  stimulus 
given  by  Sir  James  Hall's  elaborate  paper  on  the 
efi'ect  of  compression  in  mollifying  chemical  action, 
it  was  not  until  Devillc,  iu  18fi+,  became  impressed 
with  the  importance  of  the  question  of  chemical 
stability,  that  a  repetition  of  Hall's  experiments  was 
undertaken  It  was  Deville's  consideration  of  that 
remarkable  experiment  made  by  Lord  Justice  Grove, 
in  which  it  was  demonstrated  that  by  di-opping  white- 
hot  platinum  into  water,  the  latter  was  partially 
broken  u)i  into  a  mixture  of  its  constituent  gases, 
whieli  led  him  to  his  subsequent  discoveries. 
1  )e^  ille  reasoned  thus  :  In  order  to  get  this  platinum 
into  a  condition  iu  which  it  would  have  a  tempera- 
ture sufficient  to  produce  such  an  efl'ect,  ycju  use  the 
oxyhydrogeu  blow-pipe.  The  oxyhyili'ogen  blow- 
pipe produces  this  concentration  of  heat  by  producing 
gaseous  steam.  Starting  from  the  uncombiucd 
elements,  gaseous  steam  is  produced  at  a  certain 
temperature,  which  temperature  is  conveyed  to  the 
platinum,  and  by  the  platinum  to  the  water,  which 
is  thus  decomposed.  But  how  is  this  possilde  ?  It 
seems  at  tiret  sight  inconceivable  that  you  should 
take  water  vapour  and  bring  it  to  such  a  temperature 
that,  conveying  that  temperature  by  means  of  a  solid 
body  to  another  specimen  of  water,  it  should  produce 
the  exact  opposite,  namely,  decomposition  into  its 
original  constituents. 

To  work  out  tliis  problem,  Ueville  took  an  inge- 
nious course.  He  said  :  I  may  get  at  the  explanation 
by  ascertaining  what  the  temijeratiu-e  of  this  flame 
is.     For  that  purpose  he  tluew  a  mass  of  platinum 

I  into  a  calorimeter,  aud  having  determined  the  tem- 
perature, he  said  :  That  temperature  is  vei-y  far  short 
of  the  temperature  which  ought  to  be  produced  if 
in  the  combination  of  liydrogen  and  oxygen  there 
was  nothing  but  steam  juodnced.  If  it  instantly 
passed  wholly  into  steam,  the  temperature  ought  to 
be  thi'ee  times  as  high,  and  I  must  seek  the  exjilaua- 
tion  of  the  deficiency.  The  explanation  was  clear. 
If  the  total  quantity  of  heat  measured  was  correct, 
then  it  was  evident  that  if  there  was  a  loss  the  heat 
lost  must  have  been  doing  something  such  as  Black 
had  suggested.  It  must  have  been  producing  a 
change  of  state,   thereby  becoming  latent,   and  tho 

I  only  material  in  whieh  it  could  produce  that  change 

j  would  be  the  water  itself. 

Deville  therefore  came  to  the  conclusion  that  the 
idea  of  flame  which  had  reigned  up  to  that  time 
was  wrong  ;  that  the  oxyhy-drogen  lisinie  was  not 
composed  solely  of  intensely  heated  steam,  but  of 
intensely  heated  steam  together  with  a  portion  of 
the  uucombined  elements  ;  that  the  proportion  of 
iincombined  elements  was  just  as  certiiinly  there 
as  the  steam  itself,  aud  that  the  one  could  not  exist 
without  the  other.  That  was  a  very  bold  view  of  the 
constitution  of  flame  ;  but  he  at  once  contirmed  it  by 
devising  an  ingenious  method  of  drawing  specimens 

'  of  gases  from  the  flame  in  such  a  way  that  the  gases 
had  not  the  o|iportunity  of  gradational  combination. 
In  other  words,  he  devised  a  simple  aspirator, 
by  means  of  which  the  gases  were  instantaneously 
cooled  from  the  temperatiue  of  the  flame  and  were 
thus  prevented  from  passing  through  the  ordinai-y 
phases  of  combination  By  this  sinqdo  means  he 
showed  that  when  gases  are  withdrawn  from  a  flame 
of  this  Idnd,  they  always  contain  a  portion  of  the 
uucombined  constituents.    And  so  he  suneyed  the 
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whole    field  of   inorpfanif   chomistry,   proviii";    tlmt 

oimipoiiiKls,  such  as  vapour  of  water  ami  (carbonic 
acid,  the  chief  products  of  coiubiistiou,  uud  two  of 
the  most  stable  bodies,  were  esseutially  nustaljle 
under  the  delined  conditions.  This  led  to  the  great 
theory  of  dissociation.  Uevillo  sjiw  that  this  ilis- 
covery  explained  the  c  implications  of  a  large 
number  of  metallurgical  operations  involWug  the 
use  i>f  flame.  It  moditieil  greatly  the  prevailing 
views  ns  to  the  jiroduction  of  potassium  and  soilium, 
and  indeed  of  the  stability  of  compound  bodies 
generally.  A  complete  revolution  took  place  in  the 
science  of  chemistry,  not  only  with  respect  to  the 
tempeniture  and  composition  of  flame,  bnt  as  to  the 
whole  question  of  chemical  stability.  Debray  <  a  pupil 
of  Deville)  proved  that  in  a  large  class  of  such  dis- 
sociation phenomena  there  is  a  definite  relation 
between  the  pressure  of  the  gaseous  products  and 
the  temperatiu'e,  that  this  relation  is  invariable  for 
the  siime  substance,  that  it  is  independent  of  the 
mass  worked  upon,  and  is  only  a  function  of  the 
tempeiiitiure.  He  thus  completely  cleared  up  a  vast 
number  of  complicated  tpiestions  which  had  struck 
chemists  again  and  again,  such  as :  Why  could 
carbonate  of  lime  be  raised  to  a  full  red  heat  in  a 
closed  vessel,  and  remaining  iindecomposed.  yet  be 
decomposed  easily  in  a  current  of  steam  under  the 
same  conditions  of  temperature  'f  All  such  reactions 
were  but  types  of  a  series  of  anomalies  wliich  were 
once  and  for  ever  disposed  of  by  these  experiments 
and  the  studies  of  Deville,  following  strictly  on  the 
lines  of  Black's  consideration  of  the  effect  of  heat 
and  pressure  on  chemical  combination.  Therefore 
the  great  theory  of  tlissociatiou  due  to  the  exquisite 
work  of  Deville  may  be  regarded  simply  as  the  i 
natural  development  of  the  earlier  work  and  sugges- 
tious  of  Black,  Hutton,  Hall,  and  the  Scottish  school 
of  chemistry. 

Now  Black's  doctrine  of  latent  heat  and  chemical 
action  produced  imj)ortant  results  in  other  branches 
of  our  science.  We  find  that  as  early  as  1805  Dsilton 
is  predicting  that  gaseous  boilies  would  be  liquetiable 
provided  they  were  sufficiently  compressed  and 
cooled.  In  fact  he  was  anticipating  by  more  than 
twenty  yeais  the  experimental  liqiief action  of  gases 
by  Faraday.  Just  as  Lavoisier  felt  convinced  that 
the  alkiiline  esu'ths  would  be  proved  to  be  compounds, 
thus  anticipating  the  tliscovery  of  Davy,  so  Dalton 
was  convinced  tjiat  the  permanent  gases  would  be 
liquefiable  by  pressure.  The  liquefaction  of  gases 
by  Faraday  and  their  elaborate  study  by  Regnault 
followed  strictly  the  consideration  of  the  physical 
side  of  chemistry.  Deville  shortly  came  to  the 
conclusion  that  there  was  a  strict  analogy  between 
what  we  call  cliemical  decomposition  and  that  simple 
change  of  physical  state  of  matter  whereliy  it  passes 
into  the  solid,  fluid,  or  gsiseons  condition.  The  w  hole 
of  Deville's  work  rests  upon  the  acciu-acy  of  that 
analogy. 

Xow  we  have  the  modern  school  of  chemisti-y 
stepping  in  with  a  new  light.  Thermo-dynamics  i 
and  the  whole  relations  of  heat  are  developed.  [ 
Rankine  looks  into  Regnault's  work  and  proves  from 
his  diita  that  the  quantity  of  heat  which  is  evolved 
during  this  change  of  state  may  be  calculated,  and 
that  it  is  unnecessiiiy  to  determine  latent  heat  pro- 
vided the  pressiues  of  the  saturated  vapours  at 
difl'erent  temperatures  liave  been  measured. 

That  being  the  case,  it  was  natural,  after  having 
clearly  proved  the  analogy  between  chemical  and 
physical  transitions,  to  inquire  whether  or  not 
thermo-dynamics  would  be  equally  applicable  to 
strictly  chemical  phenomena.  That  is  the  field 
which  is  being  cultivated  now  by  many  able  minds. 


It  was  certainly  foreshadowed  by  Rankine,  and  an 
immensi!  amount  of  work  on  the  subject  has  been 
doiu;  by  the  foundei-s  of  modern  thermo-dynamics  ; 
and  altogether  it  is  the  most  suggestive  and  far- 
reachiug  tiehl  of  labour  now  before  us. 

The  chemical  problem  has  recently  been  attacked 
by  an  able  American  physicist.  Professor  Willard 
Gibbs.  He  has  very  thoroughly  discussed  the  rela- 
tions of  dissociation  to  chemical  change  from  the 
thermo-dynamic  side,  and  has  tliscovered  a  very 
simple  expression  which  defines  the  ratio  of  the 
number  of  the  simpler  molecules  existing  at  any 
particuliu-  time  to  the  number  of  the  more  complex 
molecules  which  lU'e  not  yet  decomposed  in  terms  of 
heat  and  pressure.  This  wide  generalisation  Gibbs 
has  discussed  in  a  series  of  remarkable  papers  read 
before  the  Connecticut  Academy.  He  has  proved 
that  the  laws  of  thermo-d_^-namics  are  as  aijplicjdde 
to  chemical  action  as  to  simple  changes  of  state.  This 
is  practically  a  return  to  the  notions  of  the  early 
school  of  chemistrj-.  Strictly  physical  data  have 
been  all  co-related.  The  decomposition  of  carbon- 
ate of  lime  into  carbonic  acid  and  lime  is  parallel  to 
that  change  of  state  which  occurs  when  water  passes 
into  steam.  Black  used  to  institute  a  parallel  between 
the  phenomena  attending  the  hydration  of  lime  and 
that  which  occurred  when  steam  was  condensed  to 
water,  both  being  accompanied  by  an  evolution  of 
heat  and  a  change  of  state.  The  one  might  be  called 
a  chemical  change,  but  for  him  it  was  analogous  to 
the  simjiler  change  of  physical  state  involved  in  the 
other.  Now  the  laws  govei'uing  the  one  are  shown 
to  be  applicable  to  the  other — not  by  analogy  only, 
but  by  quantitative  data  proved  to  be  correct.  AVe 
have  now  reached  a  stage  at  which  thermal  evolution 
in  chemisti-y  can  be  predicted  and  calculated  as  to  its 
absolute  amount  just  as  latent  heat  can  be  calculated 
from  the  pressure  of  the  vapours  of  the  substances 
in  question. 

This  is  one  of  the  gi-eat  results  achieved  I)y  the 
cultivation  of  the  physical  side  of  chemisti-y  which 
becomes  more  importimt  every  day,  and  is  being 
pres-sed  to  further  and  further  limits.  I  need  only 
point  to  the  woi-k  of  Amlrews  which  has  revealed  the 
importance  of  that  temperature  which  we  cidl  the 
critical  temperatiu'e  ;  iind  similar  work  is  being  vigor- 
ously prosecuted  by  Amagiit,  Tait,  au<l  othei-s,  in 
which  conclusions  are  l>eing  arrived  at  which  are 
almost  astoimiling — work  in  which  the  compression 
used  is  so  great  that  mercury  gets  in  some  mysterious 
way  through  the  w:\lls  of  malleable  iron  cylinder's, 
where  the  body  acted  upon  is  so  compressed  that  in 
the  gaseous  state  it  is  at  a  higher  density  than  the 
fluid,  and  where,  by  compression  alone,  the  liquid 
body  becomes  a  solid  at  ordimu-y  temperatures.  But 
this  work  is  all  on  the  same  lines  as  that  which  wo 
have  been  discussing.  The  results  are  m»>re  striking, 
simply  becau.se  the  work  is  carried  out  by  means  of 
instniments  of  enormous  power  ;  bnt  the  principles 
involved  are  essentially  the  same. 

This  brings  us  to  the  remarkalile  experiments  on 
chemical  stability  made  by  Joule,  in  which  he  em- 
jiloyed  compression  to  prove  that  certiun  amalgams 
were  decomposed.  And  this  ciunously  enough  ciuries 
>is  back  to  the  work  of  a  professor  of  this  I'nivereity, 
namely,  the  suggestion  and  mathematical  proof  by 
Professor  James  Thomson  (confirmed  experimentally 
by  Sir  William  Thomson)  that  in  the  transition  of 
a  solid  to  the  liquid  condition  pressiu'e  alters  the 
melting  point  of  the  substance.  I  refer  to  the  dis- 
covery that  the  freezing  point  of  water  is  lowered 
by  pressure.  And  this  has  been  proved  to  be  equally 
true  of  chemical  changes^where  a  body  (like  sulphur, 
for  instance)  is  changing  from  one  allotropic  condition. 
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to  another,  the  onlinary  jiniitt  of  liiiiisition  is  jiiovi'd 
to  be  ilepeiuloiit  on  pressure.  Here  we  have  aiiotlier 
kind  of  eliange  liroiisflit  about,  in  wliieli  pressTire  is 
shown  to  lie  a  most  inipoi'tiint  factor,  more  recondite 
in  character,  and  rcipiiring  i.iUcli  more  delicate  ap- 
paratus to  investitjate  it,  Imt  strictly  parallel  to  those 
we  have  previously  considered. 

Having;  referred  to  tlie  <;eiicral  application  of 
tliermo-dynaniics  to  chemical  ehanpfe,  I  ought  to 
mention  another  phasi'  of  investigation  w]iicli  is 
gi'adually  working  to  tlie  same  eml,  and  that  is  tlie 
large  amount  of  attention  which  is  now  being  paid  to 
the  question  of  the  velocity  of  cliemical  action.  This 
question  hivs  recently  been  presseil  upon  the  atten- 
tion of  chemists  by  a  set  of  experiments  made  by 
vau't  Hofl".  The  chiel'Mdea  is  to  co-relate  couceuti-a- 
tiou  with  varying  gaseous  density,  so  that  the  reac- 
tions of  salt  solutions  are  brought  into  jinvmouy  with 
gaseous  reactions.  'I'liis  is  the  work  whi(^h  van't  Hoff 
has  attempted,  ami  \erv  remarkable  it  is,  to  con- 
sider the  concentration  of  a  solution  containing  a 
certain  quantity  of  a  salt  as  if  the  substance  was  in 
the  gaseous  state,  and  provi'  that  the  pressure  of  the 
dissolved  solid  is  practically  tlie  same  as  if  it  had 
been  volatilised  into  the  same  volume.  Thus,  a  new 
view  has  been  opeiunl  up  which  brings  into  harmony 
the  whole  question  of  solutions  of  varying  eouceutra- 
tiou  and  the  laws  regulating  their  reactions.  The 
method  of  time  reaction  enables  us  to  attack  another, 
namely,  the  complexity  of  tlie  number  of  molecules 
which  undergo  chaugo  in  any  specific  chemical  opera- 
tion, vau't  Hoff  has  attempted  to  solve  tlus  (jucstiou, 
and  has  made  very  interesting  experiments  to  verify 
the  accuracy  of  the  theory. 

I  might  pursue  this  subject  much  further,  but 
time  forbids.  If  I  did  not  refei-  to  t  he  great  culture 
of  organic  cLemistiy  it  might  be  inferred  that  I  do 
not  appreciate  it.  That  is  not  so  ;  and  indeed  I 
shoilhl  be  the  last  in  applauding  the  work  of  a  great 
predecessor  in  this  University  to  in  any  way  disijaragc 
the  work  i>f  his  successors.  If  we  take  the  successors 
of  Black  in  the  l^uiversity  certainly  no  man  has  d(>ne 
better  work  in  the  irterest  of  organic^  chemisti"y  than 
the  great  Thomas  Thomson.  His  work  on  general 
chemistry,  considering  the  time,  is  a  perfect  master- 
piece of  thouglit  and  labour.  And  further,  we  are 
indebted  to  him  as  the  (mly  English  historian  of 
eheiuistiT,  if  we  excejit  the  present  occnjiant  of  the 
Chair  of  Chemistry.  The  whole  history  of  modem 
chemistry  we  owe  to  Thomson  ;  and  his  work  in 
connexion  with  the  advancement  of  the  atomic  theory 
will  always  remain  a  monument  to  his  genius  and  a 
credit  to  this  University.  And  we  have  not  only  the 
work  of  Thomson,  but  also  the  splendid  work  of 
Dr.  Anderson,  the  recent  occui)ant  of  the  Chair 
here.  A\'e  cannot  forget  that  Auderaiai  practically 
originated  what  is  now  a  gi'eat  and  growing  industry, 
namely,  the  iuilustry  of  an  important  group  of  the 
coal-ti'.r  bases.  When  we  consider  his  work  on  the 
pj-ridine  and  (luinoline  l)ases,  ar-d  the  variety  of  the 
reactions  he  <liscoTered— work  which  is  so  full  of 
theoretical  and  )>ractical  interest — we  cannot  but 
admit  that  this  Scotch  diemist  auiled  very  important 
iivcts  and  discoveries  to  the  department  of  organic 
chemistry. 

With  reponl  to  the  indnstrial  work  which  is  being 
done  in  Scotland,  I  need  only  sa.v  that  with  resi>ect  to 
viu-iety  in  methods  of  maniifnctnre  Gla.sgow  is  still 
prominent,  as  she  has  been  from  the  first.  At  the 
present  day  there  is  no  problem  which  is  more  likely 
to  mwlify  in  every  respect  chemical  changes  on  the 
large  scale  than  the  question  of  fuel.  More  and 
more  are  w<"  struck  with  the  idea  t>f  this  becoming 
either  the  2>etroleuni  age  or  the  natiiral  gas  age.    C)ne 


has  only  to  visit  the  pi'troleiim  regions  ol  ,\merica, 
and  see  the  aiqilication  of  natural  ga.".  cm  a  large 
scale  to  be  convinced  that  sooner  or  later  the  supply 
of  energy  will  be  the  most  telling  agent  as  regards 
th'>  successful  conduct  of  all  oiu' manufactures.  This 
fact  renders  it  more  and  more  necessary  for  a  small 
eoinitry  to  economise  ;  and  undoubtedly  the  great 
developn\eiit  of  the  paraDin  industry  in  this  country, 
and  the  closer  attention  which  has  in  recent  years 
been  given  to  the  utilisation  of  waste  products,  has 
been  closely  identified  with  the  maniifactiu-es  of 
Glasgow.  I  refer  diietly  to  the  vast  utilisation  of 
salts  of  ammonia  which  1«)S  been  undei-takeu  by 
Scotch  ironmasters.  thre(^  of  whom  are  actively 
engaged  in  the  matter.  Tlie  Messrs.  Baird,  of  Crart- 
sheirie,  have  adojiied  a  process  liv  whii'li  about  one 
hundred  million  cubic  feet  of  furnace  gases  are 
treated  per  day,  yielding  sonietliing  like  seven  tons  of 
ammonia,  and  involving  the  treatment  of  about 
;?,Oii()  tons  of  air  per  diem.  When  we  consider  the 
small  pro|)Oi-tion  of  valuable  material  to  be  separated, 
and  the  ingenuity  of  the  apparatus  which  is  the 
means  of  extracting  it,  we  cannot  say  that  industrial 
chemi.stry  is  dormant  in  (tlasgow.  It  is  only  to  be 
regietteil  that  the  waste  of  this  highly  valuable  and 
important  material  has  been  permitted  to  go  on  for 
so  long.  It  is  not  my  intentiim  now  to  give  more 
than  this  ime  illustration  of  the  energy  and  enterprise 
whicii  is  characteristic  of  the  manufacturers  of  this 
district,  especially  as  I  am  in  the  presence  of 
^Ir.  Mond.  who  has  done  so  much  for  the  utilisation 
of  ammonia  from  coal.  I  trust  that  on  some  future 
occasion  he  will  give  us  the  ivsults  of  his  work  on 
this  subject.  However,  I  think  I  may  fairly  say  that 
if  our  Society  did  nothing  more  than  stiumlate  sucli 
enterprise  as  I  liavo  just  cited,  it  would  be  doing 
good  service  indeed. 

I  have  said  that  the  object  of  our  Society  is  to 
bring  together  abstract  and  applied  Rcienee,  and  I 
think  that  the  condition  of  the  Society  is  a  proof  of 
the  mutual  advantages  which  are  thereby  derived. 
^^'e  have  not  only  a  sub-division  of  labour  throughoiit 
the  country  as  regards  <nir  organisation,  l>ut  we 
get  the  benefit  t>f  the  i>arti<-ular  knowledge  of 
individual  industrial  centres.  Of  coiu'se  industrial 
chemistry  is  necessarily  cultivated  in  certain  direc- 
tions in  one  locality  more  than  in  another,  and  the 
fact  that  our  Society  is,  as  it  were,  omnipresent, 
enables  us  to  get  the  best  and  most  original  material 
wherever  it  is  to  bo  found.  The  Society  Inings 
together  a  large  variety  of  minds.  Those  chemists 
who,  though  as  scientific  as  their  brethren,  devote 
their  attention  exclusively  to  industrial  pureuits, 
benefit  by  t>heir  contact  with  the  representatives  of 
abstract  science,  while  the  latter,  I  am  bound  to  con  • 
fess,  often  get  in  return  more  information  than  they 
have  given.  Thus  the  Society  cannot  but  progress. 
The  fact  that  it  now  has  over  2,100  member.^,  and  is 
one  of  the  largest  —  indeed  the  largest — scientific 
societies  in  the  kingdom,  is  a  proof  that  the  work  it  is 
doing  was  very  much  wanted.  It  is  to  bo  hoped  that 
■  we  shall  continue  to  progi'ess  in  the  future  as  we  have 
in  the  past.  There  is  no  reason  why  we  should  not, 
since  the  object  of  our  Society  is  not  to  make  money 
but  to  dilVuse  it,  and  to  do  everything  which  can  be 
done  for  the  progress  of  applied  knowledge.  It  is  a 
Society  which  ought  certaiidy  to  bo  encouraged  and 
supported.  Whatever  opinions  may  bo  entertaineil 
I  as  to  the  value  of  the  work  done  in  any  i>ai-ticular 
,  yeai'  or  at  any  particular  place,  all  such  critical 
considerations  disappeiu-wheu  we  sum  up  the  general 
results  of  the  Society's  work. 

Although  in  the  case  of  industrial  operotions  there 
must    always    lie  large  i)ersonal    interest   involved, 
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yet  Rui-h  consideration  only  leuiloi's  mitliuvs  of  new 
processes  more  rarct'ul  as  to  the  aceuricy  of  tlie  facts 
anil  tifjuns  lironnlit  liel'oro  tlie  Society.  The  success 
of  our  Society  is  duo  to  fn^edoin  so  far  from  personal 
jealousies  either  of  members  or  loeid  sections.  The 
lionest  endeavour  to  succeed  iu  industrial  rivalry 
has  produced  a  body  of  men  harmoniously  workiuf,' 
together  for  the  common  welfare. 

To  -live  only  a  few  instances  of  important  work 
done  during  the  past  year,  and  completely  described 
in  our  Journal,  I  may  mention  in  the  first  place  the  { 
splendid  work  of  Jlr.  Chance,  of  liirminglinm,  on 
th(^  recovery  of  sulpliur  from  alkali  waste.  Anyone 
who  chooses  to  reail  that  paper  will  liud  it  full  of 
ailmirable,  methodical,  scientific  work  with  regard 
to  the  compression,  separation,  and  manipulation  of 
Kases.  The  next  pai>er  that  I  will  refer  to  is  one 
that  T  had  the  honour  of  giving,  but  which  really 
was  given  iu  the  name  of  a  distinguished  meml)er 
whom  I  am  jiroud  to  see  here  to-day,  uamely, 
-M.  I'echiuey,  of  Salindres.  This  work  of  M. 
Techiney  and  the  late  Mr.  Weldon  ou  the  jn-o- 
duction  of  chlorine,  is  another  striking  example  of 
what  1  have  before  referred  to,  namely,  tlii^  thorough 
elaboration  of  a  great  industrial  process.  English 
manufacturers  who  have  seen  it  at  work  have  ad- 
mitted again  and  again  that,  if  they  had  had  to 
attemjit  the  problem  which  'SI.  Pechincy  and  Mr. 
AVeldon  set  tlieniselvcs  to  s  ilve,  they  wotild  have 
hesitated  seriously  at  the  construction  of  the 
complicated  jilaut  required.  Yet  we  find  now  that 
the  installation  has  been  completed,  and  the  recorded 
results  show  that  its  complexity  does  not  interfere 
with  regular  and  continvions  working. 

And  this  leads  me  to  say  that  we  do  not  necessarily 
confine  ourselves  to  the  itiscussion  of  mannfactiu-ing 
processes  which  are  eommei'cially  successful.  An 
industrial  process  may  fail  of  commercial  success 
for  various  reasons.  Xo  one  will  deny  that  vast 
ingenuity  was  expended  by  M.  Ballard  ou  liis  method 
for  separating  potassium  salts  from  sea  water. 
Though  not  a  commercial  success,  M.  Ballard's  work 
remains  a  monument  of  what  can  be  achieved  by 
genius  and  determiniitiou.  But  for  the  intro- 
duction of  natural  supplies  from  Htassfm-t,  the 
process  would  have  been  a  practicable  one  ;  iu  fact, 
it  is  employed  by  M.  Pecliiney  now.  I  hope  that 
we,  as  a  Society,  shall  never  fail  to  recognise 
whatever  is  novel,  nor  be  too  narrow  iu  our  views 
of  what  should  be  admitted  to  or  excluded  from  the 
pages  of  our  .Tournnl.  I  trn.st  that  the  Society  will 
continue  in  the  course  it  has  hitherto  taken,  and  I 
feel  confident,  not  only  that  the  new  President  will 
discharge  his  duties  in  the  best  interests  of  the 
Society,  but  that  the  Society  will  lloiuish  under 
his  iJresideucy. 

Votes  oi-  Tji.inks. 

Professor  Ditimaii  said  he  hoped  the  meeting 
would  heartily  join  him  in  a  vote  of  thank.s  to  the 
I'resident  for  the  excellent  lecture  he  had  just  given. 
It  would  be  out  of  place  to  review  the  address  at 
that  time,  and  he  would  confine  himself  to  congratu- 
lating Professor  Dewar  on  the  excellent  manner  in 
which  he  had  treated  his  subject,  and  the  justice  he 
had  done  to  the  memoiy  of  Black,  Thompson,  and 
liankine.  He  believed  that  what  had  l)een  said 
about  the  development  of  the  jjliysical  branch  of 
chemistry  could  not  have  been  lietter  put.  But, 
trusting  to  his  old  personal  friendship  with  Professor 
Dewar  as  a  claim  for  indulgence,  ho  would  venture 
upon  ottering  one  critical  remark.  In  dealing  with 
the   modern   school.    Professor   Dewar  had  omitted 


one  name — the  name  of  Clausins  -who  had,  perhaps, 
done  more  for  the  development  of  tlie  true  thenry  of 
chemistry  which  was  now  taking  i)la<'e  tliau  anyone 
else.  If  Clausins  had  contributcnl  ni>thiug  more  than 
his  lirilliant  idea  of  the  thstribution  of  temperatures 
in  gases,  that  alone  would  be  sufUcient  to  immor- 
talise his  name. 

Seeing  his  two  friends.  Professor  Dewar  and 
Mr.  Mond,  sitting  together,  had  suggested  to  him  a 
(piestion,  the  solution  of  which  was  engaging  the 
minds  of  many  practical  chennsts.  How  came  it  that 
this  country  no  longer  held  the  prinuiuent  position 
it  used  to  hold  iu  regard  to  chemical  industries  i* 
Some  people  said  that  the  ]iosition  was  explained  by 
the  fact  that  the  Germans  had,  and  we  had  not,  the 
necessary  technical  schools :  that  whereas  wo  tried 
to  teach  science  only  in  our  universities,  the  Germans 
taught  it  not  only  in  their  universities  but  in  prac- 
tical technical  schools.  There  had  been  too  much  of 
that  idea  in  this  country.  He  thought  it  a  great 
mistake  to  suppose  that  the  duties  of  a  works  chemist 
or  an  engineer  ci  uld  be  taught  directly  in  schools, 
and  that  it  was  this  kind  of  teaching  which  had  made 
the  German  scIkioIs  so  great,  l^'irst,  the  most  famoiis 
of  (ierman  ))olyteclmic  schools  were  doing  very 
mnch  what  the  univereities  did.  To  regain  our 
former  position  in  industrial  chemistry,  he  thought 
that  two  things  were  necessary.  The  tirst  remedy 
had  been  suggested  already  Sy  the  President,  and 
c<jnsisted  in  affording  young  men  the  greatest  pos- 
sible facilities  for  aeipiiring  a  thorough  scienfifie 
education  irrespective  of  its  api>licatiou.  We  had 
already  a  numlier  of  universities,  ijut  there  were  not 
svifficient  of  them  yet,  and  there  were  difficulties  in 
the  way  of  fully  utilising  those  that  did  exist.  For 
one  thing,  the  laljoratory  fees  were  far  too  high. 
But  what  impeded  the  progress  of  scientific  educii- 
tion  more  than  anything  else  was  the  miserable 
system  of  examiuatit)ns  which  existed.  A  young 
German  was  ready  to  enter  the  university  at  18. 
After  some  preliminary  studies  there  he  could  devote 
liimself  to  chemistry,  physics,  or  mathematics, 
according  to  his  special  business,  and  by  the  time  he 
was  'M  he  may  have  gained  a  position  as  investigator. 
In  tins  country  the  case  was  v<'ry  different.  A  young 
Ulan  went  to  the  university,  and  was  detained  there 
until  the  22nd  year  of  his  age  before  he  got  his  M.A. 
degree  :  then  he  would  get  the  B.Sc. ,  or  some  other 
miserable  comViination  of  letters,  and  finally  wind  up 
his  career  there  with  D.Sc.  at  the  age  of  25.  when  he 
might  begui  to  do  some  earnest  woi'k  in  research, 
but  that  he  was  arrived  at  au  age  when  it  was  neces- 
sary to  earn  his  living,  and  so  he  perhaps  never  got 
to  the  length  of  l)eing  a  high-class  scientist.  Another 
point  in  which  Englishmen  would  do  well  to  imitate 
the  (iermaus  related  to  the  conduct  of  their  works. 
In  Germany  science  was  lirought  to  bear  upon 
chemical  industry  to  a  much  higher  degree  than  in 
England.  In  this  country  a  great  many  things  were 
left  to  nde-of-thumb  men  and  foremen,  which  in 
CJermiuiy  were  nudei-takeu  by  skilled  chemists. 
Mr.  JNIond  had  been  successful  iu  introducing  the 
ammonia-soda  process  into  this  cotintry  because  he 
had  hiias'lf  applied  his  great  chemical  luiowledge  to 
the  problem  before  him.  English  mauufactiu'ers  ilid 
too  much  by  thpiili/.  They  ciu-ried  on  their  works  to 
make  money,  which  was  of  coui'se  ijuite  legitimate. 
But  a  CJerman  delighted  in  Ins  trade  for  the  trade's 
sake,  whether  he  made  money  or  not,  though,  of 
com-se,  he  liked  to  take  the  money  if  it  came.  He 
thought  the  solution  of  the  problem  of  how  to  remedy 
the  present  state  of  things  would  be  to  aim  at  pro- 
ducing us  niiuiy  Dewars  and  Monds  as  possible,  and 
all  the  rest  would  then  take  care  of  itself. 


ISO 
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Sii'JiiiiN  Neii.siix  Cltiiukkisux,  ill  siH^mtliiiK  the 
vote  oi  tlinnks,  said  the  rctirius  I'rosiileut  Imil 
liiffjol.v  conti'ilmtoil  to  the  success  of  the  Society 
(hiring  the  |i!ist  yeai'.  It  was  a  prcat  ailvantase  to 
the  Society  to  have  men  of  liis  eniiueuce  aiiioug  its 
iiiciuhei-s,  lieeause  tlieir  iiresence  lifted  it  out  of  the 
s])here  of  mere  business,  ami  placed  it  ou  a  higher 
aud  seieutitie  level.  Speaking  for  the  Scottish 
Section,  with  which  lie  was  himself  connected,  he 
could  say  that  they  esteemed  it  a  great  privilege  that 
the  meeting  was  beiug  held  in  this  city  on  the  present 
occasion.  Looking  Viack  over  the  30  or  41)  years 
during  which  ho  liad  known  the  trade  of  Glasgow, 
the  striiles  wliich  had  taken  place  in  ehemii-al 
industry  appeared  remarkable  and  wou<lerful.  The 
depression  which  is  sometimes  spoken  of  he  regarded 
as  merely  comparative.  It  was  to  tlie  interest  of 
ehemicid  industry  to  promote  societies  such  as  the 
one  they  were  mcmliers  of ;  aud  the  success  of  their 
Society  proved,  as  the  I'resident  had  said,  that  it 
was  recpiired.  With  respect  to  the  (luestion  of 
education  alludeil  to  V)y  Professor  Dittmar,  it  seemed 
to  liim  that  if  this  country  was  falling  l)ehiud  in  the 
manner  aud  to  tlie  extent  alleged,  it  was  to  bo 
accounted  for  by  the  very  success  of  chemistry 
amongst  us  in  the  past.  Our  men  of  great  minds 
had  been  engrossed  with  their  own  particular  affair's, 
while  professional  chemists  had  been  attracted  to  the 
money-making  side  of  the  ijuestion,  aud  had  not  had 
that  amount  of  time  for  investigation  which  was 
devoted  to  it  by  some  Germans.  He  had  no  doubt 
that  in  future,  under  the  influence  of  that  Society, 
research  aud  education  would  go  hand  in  hand  with 
practical  industry,  aud  that  they  would  thus  be  able 
to  meet  opposition  from  any  part  of  the  world. 

The  vote  of  thimks  was  carried  by  aoclamatiou. 

The  I'ltKsinKST  thanked  the  meeting  and  his  old 
master,  Viy  which  name  he  was  always  proud  to  call 
Professor  Dittmsu-,  for  the  kind  manner  in  which  he 
had  been  received.  He  could  not  deuy  that  but 
for  the  admirable  tuition  he  had  had  at  Professor 
Dittmar's  hands  he  would  uot  have  been  there  that 
day.  aud  coiLserjuently  he  always  received  auythiug 
he  had  to  say  with  very  great  respect.  The  omission 
of  Clausius's  uame  was  quite  unintentional,  aud  was 
certainly  not  intended  as  a  slight  to  Germany.  It 
was  simply  due  to  the  fact  that  he  was  dealing  with 
some  of  those  who  had  identified  tliemselves  with 
the  extension  of  thermo-dynamics  to  the  chemical 
department  strictly  so  called.  Xo  one  would  ch'eam 
of  saying  that  as  regarded  the  foundation  of  thermo- 
dynamics Mr.  Willard  Ciibbs  would  occujiy  a  position 
such  as  tliat  held  by  Clausius.  Nevertheless,  he  had 
dealt  with  the  former  because  he  had  set  himself  that 
specilic  problem  which  came  within  the  scope  of  his 
a«ldres8.  It  would  not  be  light  of  him  at  that  time 
to  follow  the  learned  Professor  in  a  broad  discussion 
of  technical  ed\ication.  He  woidd  only  say  that  he 
believed  that  everyone  in  this  country  who  had  had 
anything  to  do  with  science  examiuatious  would 
ajiplaud  to  the  very  echo  what  I'rofessor  Dittmiu- 
had  said  i-especting  them.  He  had  had  some  ex- 
perience of  examinations  in  the  universities  of 
Scotland  as  well  as  in  Loudon  and  Cambridge,  and 
he  was  convinced  that  however  difMcult  it  miglit  be 
— aud  it  was  admitted  to  be  one  of  the  most  dirticult 
operations — to  construct  a  perfect  teacher,  it  was  a 
much  more  serious  task  to  get  a  common  sense 
examiner.  The  result  was  that  there  was  no  con- 
tinuity in  tliose  great  centres  of  examination  wliere 
there  was  no  professoriate  to  guide  it.  He  entirely 
sympathised  with  Professor  Dittmar's  -view  that  this 


was  a  crying  evil,  on  two  ground";,  firstly,  liecauso 
pupils  were  educated  merely  for  examination,  which 
was  a  bad  principle  in  itself,  and,  secondly,  because 
as  a  rule  tlie  examiner  liail  not  the  common  sense  to 
know  how  to  examiue  a  pupil  al  all. 


The    President 
scrutineers. 


then     read     tlie     repjit    of     the 


IlKrulil    Of   ScitUTI.NEKKS. 

"  We  have  examined  the  IJallot  Papers  handed  to 
us  and  have  to  report  that  121)  were  received,  of 
which  three  were  spoiled,  and  that  all  the  candidates 
nominated  are  duly  elected. 

"  (Signed)         T.  L.  1'attkii.son. 

T.  W.  B.  Mu.MFOi(i)." 

The  foUowiug  is  therefore  the  composition  of  the 
Council  for  1888— 89. 

I'resiiteut. 
LiidwiK  Moiid. 


\'ire-Pr£sltlcttfs. 
Sir  I.  l,i)\vt]ii.iii  Bell,  F.B.S.       ;     I).ivicl  Uuwar.l. 
R.  Vorbes  CariHiUtcr. 
I'rof.  F.  Clowes,  Il.Sc. 
Sir  .J.  Neilson  Cuthbcrlsoti. 
Trof.  James  llewar.  F.K.S. 
l)r.  John  Kvans,  F.R.S. 


Iv;iii  Levinstein. 

K.  K.  Mnsjirall. 

Sir  11.  E.  Uoscoe.  M.l'..  F.U.S. 

I'lof.  W.  A.  Tildcii,  I'.R.S. 

John  Williams. 


Meiubeys  o/Cotincif. 

.\lex.inilir  51.  Chance.  F.  J.  Rowan. 

James  Uunean.  Dr.  I-Mwaril  Sehnnck,  F.R.S. 

A.  K.  Vle'eher.  F.  C.  C.  Stanrortl. 

S.  H.  Johnson.  J.  C  Stevenson,  M.l*. 

B.  E.  R.  Rowlands.  T.  W.  Stuart. 
B.  S.  Proetor.  Tlios.  Tyrer. 

Tirdsuyci; 
E.  Uider  Cook. 

ForcifiH  Secretayti, 
1-tr.  Ferdinand  Hnrter. 

The  President  elect,  Mr.  Li  uwk;  Mu.mi,  ou  taking 
the  Chair,  said  that  he  desired  to  express  his  sincere 
and  heartfelt  thanks  for  the  great  honour  which  the 
Society  had  done  him  in  electing  him  President,  a 
post  which  had  been  held  by  such  a  brilliant  army  of 
eminent  men,  starting  with  the  name  of  Ivoscoe  and 
ending  with  that  of  Dewar.  lie  could  assure  the 
meeting  that  he  felt  very  sensible  and  very  proud 
of  that  honour.  lie  trusted  that  he  should  have 
the  power  to  prove  worthy  of  it.  aud  that  with  the 
aid  of  the  excellent  Council,  the  names  of  which  the 
Secretary  had  just  read  out — composed  of  a  number 
of  men  of  great  abiUty  and  experience,  and  eveiy 
one  of  whom  was  tit  all  times  ready  to  tlevotc  his 
best  energies  to  the  welfare  of  the  Society — he  might 
succeed  in  handing  over  to  his  successor  the  trust 
now  confided  to  him  in  as  flourishing  aud  satisfactory 
a  state  as  he  had  received  it. 

On  the  motion  of  the  Ciiaiiiman,  secouded  by- 
Mr.  Tiios.  TvuEi!,  Messrs.  Theobald  Bros,  and  Miall 
were  elected  auditors  for  the  ensuing  year. 


Tin;  NEXT  Anni:ai,  Meeting. 

Mr.  TiKis.  TutKR.  as  Secretary  of  the  Loudon 
Section,  then  formerly  invited  the  Society  to  hold 
its  Annual  Meeting  for  1889  in  London. 

On  the  motion  of  Mr.  E.  K.  Mtisi-RArr,  seconded 
by  Mr.  T.  W.  Sn  aht,  it  was  resolved  to  cordially 
accept  the  invitation  of  the  Loudon  Section. 


July  31,  IKss.  I 


nil;  .lontNAL  of  thh  socikty  of  cjikmic.IlL  i:!<jDuaTRY. 
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TLe  proccoiliiiKS  couoludod  with  a  liciiity  vi)tc  ot 
thiiuks  to  tlie  Seiiiito  of  tho  Uuiversity  for  iicrmittiug 
tlio  .Society  to  use  tlie  Bute  Hull  for  tlie  purposes  of 
the  meetiutr. 


Till;    Ol,A!iUoW    InTEUNATIOXAL    ExilllilTKlX. 

The  incmhcrs  theu  proeecilcil  to  tlic  Exliil)itiou 
by  invitation  of  tlic  Executive  Council,  and  were 
received  hy  tlic  Ceremonials  Coinniittee  in  one  of 
the  large  picture  galleries,  which  was  specially 
reserved  for  this  purpose.  After  exaiuiuing  the 
numerous  works  of  art  displayed  the  visitors  dis- 
pereed  in  order  to  fully  examine  the  various  sections. 

Principal  interest  was  no  doubt  centred  in  tho 
Chemical  Section  of  this  tine  Exhibition.  .\s  in  the 
case  of  the  Chemical  Section  of  the  Manchester 
Exhibition,  the  Society  of  Chemical  Industry  can 
take  credit  to  itself  iu  counting  amongst  its  memliers 
the  majority  of  those  who  have  Ijrouglit  together  a 
most  admirable  collection  of  exhibits  relating  to  the 
manufacture  of  chemical  jiroducts.  Some  of  these 
exhibits  contain  specimens  distinguished  by  great 
rarity  and  singular  beauty,  and  can  thus  afford 
abundant  satisfaction  both  to  the  theoretical  and 
practical  mind.  It  is  not  intended  to  give  anything 
like  a  full  report  on  the  exhibits  of  the  Chemical 
Section  of  the  Glasgow  Exhibition,  but  only  to  call 
attention  to  such  features  of  the  more  striking  and 
interesting  exhibits  as  appear  to  warrant  it.  Great 
credit  is  due  to  those  firms  which  have  prepared 
articles  in  such  a  condition  of  purity  and  beauty, 
indeed,  such  as  can  only  l)e  seen  iu  an  Exhibition 
of  this  kind,  for  only  operations  on  the  large  scale 
covdd  yield  them.  Here,  then,  the  student  of  pure 
chemical  science  may  receive  instmctiou,  for  here 
jireparations  may  be  seen  which  he  would  vainly 
attempt  to  (il)tain  iu  the  laboratory ;  not  unfre- 
iiucutly  also  absolutely  new  chemical  compounds 
are  discovered  in  the  works  laboratoi-y,  manufactured 
iu  the  works,  and  at  once  placed  in  the  market. 

It  might  have  lieen  thought  that  the  chemistry  of 
the  sodium  carbonates  was  exhausted,  Init  in  one 
case,  well  exemplifying  obsers-ations  just  made,  we 
have  th(!  remaikable  example  of  a  new  salt,  a  new 
chemical  compound  discovered  in  the  works  labo- 
ratory and  at  once  put  into  the  market,  ami  as  this 
is  illustrated  in  the  case  of  the  firm  with  which  the 
President  is  connected,  it  may  be  deserving  of  first 
mention.  It  is  the  beautifully  crystalline  In/ih-nted 
ac^'quli-arhoiiatc  of  tt'j'hi  ("  l^'onccufradd  I'rijstid  Sothi  ") 
prepared  under  a  recent  patent  by  Messrs.  ^\'atts 
and  Ilichards  (this  Journal,  1887,  fifill.  Its  formula 
is  X<i-i'Q:t,  XaHCOi.^  If:0 ;  it  forms  fine  acicular 
crystals,  and,  as  a  mild  alkali,  ought  to  prove  a 
valuable  agent  for  scouring  the  liner  classes  of  wool. 
Amongst  other  products,  also  illustrating  the 
ammonia-soda  process  which  ^Ir.  Mond  first  intro- 
duced into  this  country,  the  show  case  of  Bkuxnek, 
MoxD,  &  Co.  contains  samples  of  their  pure 
Bkarhonatr  of  Scil"  made  under  5[ond  and  Jarmay's 
patent,  (this  Journal,  1886,  iSi).  It  is  remarkable, 
though  made  on  so  large  a  scale,  as  being  a  product 
of  almost  chemical  purity. 

Messh.s.  Bkll  BitoTiiEi!^,  LniiTKi),  of  Middles- 
brough, illustrate  the  conversion  of  the  salt  of  the 
brine  springs  of  Clarence  and  the  Middlesbrough 
district  into  alkali  by  the  Schloesing  ammonia-soda 
process.  They  also  show  samples  of  pig  iron 
produced  in  the  Clarence  blast  fiuuaces. 

The  attention  of  the  chemist  interested  in  the 
acids,  alkahs,  and  salts  will  also  be  at  once  ai-rested 
iu  a  sm-vey  of  the  exhibit  of  James  Muspkatt  asd  Sons 


b^-  certain  magnificent  crystals,  perfectly  clear  aud 
somewhat  resembling  huge  rhombs  of  calc-spar,  aud 
he  will  be  astonished  to  learn  thit  these  are  crystals 
of  Clil'jralc  if  liodn.  Probably  such  cry .--tals  of  this 
salt  have  never  been  seen  before.  They  were 
obtained  by  the  process  of  ^luspratt  and  Eschellmanu 
(this  Journal,  1885,  Oil). 

In  the  exhibit  of  Messrs.  J.  C.  Gamble  anu  Sox 
are  also  to  be  seen  magnificent  crystals  of  Chloraio 
if  S'liln,  Sodium  Mouosidphidc,  and  ISnriuM  i'liloiate. 

Messrs.  Gaskei.l,  Df.ai  o.v,  &  Co.  exhibit,  amongst 
other  things,  some  magnificent  "  points  "  of  Hoda 
(.'r.'/sta?(f.  theu-  beautiful  '' Cn/slnl  Carloiialc" 
{Na:C'Oj.  H:0},  obtained  by  Hurter's  method,  aud  a 
fine  sample  of  pure  Calcium  Chlurkli:. 

The  old  firm  of  Charles  Texxant  \-  Co.,  of 
;  Sr.  RoLLOx,  is  well  represented,  aud  to  it  attaches 
a  kind  of  classic  interest.  The  name  of  Dunlop 
comes  to  mind,  and  his  remarkable  process  for  tlic 
recovery  of  manganese  peroxide.  St.  lIoUox  was 
the  bu-thplace  of  the  bleaching-powder  industry,  an 
industry  introduced  by  the  grandfather  of  the 
present  iirincipal  of  the  firm,  Sir  Charles  Tenuant, 
Bart. 

The  WiDXES  Alkal[  Comfaxy,  Lijiiied,  show 
crystallised  Pcnnanr/analc  of  Soda,  Mamjanali:  of 
Soda,  and  finely  crs'stallised  Strontium  Hi/drai- 
{Sr{OHk-S  H:0},  exported  to  the  continent  for 
employment  in  the  beetroot  sugar  industry. 

Messrs.  Chance  Bho.s.,  of  Bikmixliiam,  have 
opened  an  exhibit  illustrating  the  new  process  for 
recovering  practically  aU  the  sulphiu-  from  alkali 
waste.  This  process  is  remai'kable  ;  it  will  be  re- 
membered (this  Journal,  1888,  l(5;ji,  as  being  ou3 
in  which  the  (Ufliculty  has  lieen  very  skilfully  over- 
come of  dealing  with  large  volumes  of  sulphuretted 
hydrogen  gas,  the  jjrimary  product.  This  is  then 
converted  through  the  media  of  the  vitriol  chaml)er 
process  with  special  buruers  on  the  one  hand,  ami 
the  Claus's  kiln  on  the  other,  at  will,  either  into  a 
very  pure  sulphuric  acid  or  into  the  ordiiuuy  com- 
mercial forms  of  sulphm-.  As  an  exhibit  it  presents 
nothing  of  merel.y  striking  appearance  to  the  eye. 
The  ordinary  sightseer  would  doubtless  pass  it  by  ; 
for  the  chemist  and  the  manufacturer  alike,  however, 
it  is  pregnant  with  interest,  and  at  the  present 
moment  the  process  which  it  illustrates  is  exciting 
very  considerable  attention  both  in  this  country  and 
on  the  Continent. 

The  Eglintox  CHEjncAi.  Compaxv,  Li.mitkd. — 
Splendid  crystals  of  Ammonium'  Blrhromalcvilnch, 
at  first  sharjily  defined  and  angular,  at  length  become 
rounded.  A  fine  specimen  of  metallic  Chromium  is 
also  exhibited. 

Well-nigh  sm-passing  the  preceding  is  the  exhibit 
of  Joiix  axu  Jamics  Wiira;,  of  Rutherglex,  showing 
all  the  raw  materials  and  products  of  the  chroiuate 
industry.  Magnificent  crystals  of  Bichromate  of  Soda 
{"  Patent  Pure  Bichromate  of  Soda"),  also  the  same 
salt  in  the  form  of  a  crj-stalline  orange  cake.  The 
fine  crystals  of  Am.moiilum  Chloruchromatc  showu 
would  interest  the  chemist. 

His  attention  would  be  well  repaid  also  by  a 
visit  to  the  stand  of  Messrs.  Stexexsox,  Carlile, 
&  Co.,  where  (1)  are  shown  samples  of  the  Chrome 
Ores;  (2)  large  samples  of  Metallic  Chromium; 
(3)  a  fine  series  of  chromates,  bichromates,  and 
chromiiim  compounds,  amongst  which  are  a  beauti- 
ful Bichromate  of  Strontium,  Ammonium  Bichromate, 
in  fine  red  ciystals,  which  form  a  great  contrast  to 
the  thick   yellow  needles  of  Ammonium  Chrortuxte. 
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Finely  crystftUised  speeimeus  are  also  sbowu  of 
('.i/'-('iiii  uud  }[aiiiicsliiiii  JUfhioinulcs  i\uA  of  Sodium 
Cliroin:i(r: 

Mkssus.  Pktkk  Si'EXCK  S;  S)\s  aud  Tiir.  Glasgow 
Ai.iM  AMI  Ammunh  Cumi'anv,  Limiti;i),  show  the 
I'leariut;  etfwt  of  addiiiR  certain  of  their  alumiua  i)re- 
]>;i  nit  ions  ti)  oontaniinatod  ami  coloured  waters  aud 
allowiufi  tlieni  to  settle  in  long  glass  tubes,  besides 
exbibitinr;  ftuely  crystallised  specimens  of  alums. 

The  SioTTisK  SiiAi.i:  On,  and  Paraiiix  Ixdi'stoy 
is  well  represented  by  the  Ym  ni;  Pakaiiin'  LniUT 
CovrANV,  LiMiTKM,  iu  whose  case  is  exhibited  the 
very  letter  tliat  was  oiit^iiially  addressed  to  the  late 
Dr.  James  YounR,  F.K.S.,  the  father  of  the  paraffin 
iudustry,  tlien  Mr.  .lames  Young,  by  Dr.  Lyon  Play- 
fair,  now  the  Uight  Hou.  Sir  Lyon  Playfair,  K.CB,, 
M,P,,  before  the  birth  of  this  great  iudustry,  telling 
Young  that  he  was  confident  there  avus  great 
value  in  that  lutuminous  Scottish  coal  aud  shale, 
and  tirgiug  him  to  give  attention  to  the  subject. 
Other  admirable  exponents  of  the  iudnstry  are  the 
Buoxmux  On,  Co.Mi'AXV,  Li-MITFi),  and  the  Pumpheh- 
sTox  Oil  Comi'asv,  Limited. 

The  IJr,-i,siAX  Oil  Ixi)Usti<\  is  represented  iu 
(.'iiurt  21  by  Mi:ssi!S.  A.  Okiilkii'u  ..V-  Co.,  of  Ham- 
burg, Baku,  aud  Riga,  and  in  Coiui  D  by  the  exhibit 
of  Citu iiton's  Oil  Holse,  of  Newcastle-on-Tyue  aud 
Baku. 

The  loDixE  Ixuu.sTKY  is  well  illustrated  by  the 
exhibits  of  the  Noktu  Biirrisii  Cuemk  al  Comi-axy, 
LiMiTKii,  and  the  new  .Almxati:  IxnrsiiiY  by  the 
-Vm.ix  CoMi'Axv,  Li.mheii,  of  Clydebank,  with  which 
lirnis  the  name  of  E,  C.  C.  Stanford  is  intimately 
associated. 

Pharmaceutical  chemists,  dyci's,  cidico  printers, 
sizers,  and  waterjiroofers  Avill  all  be  greatly  in- 
terested iu  this  instructive  exhibit,  Avhich  bears 
evidence  iu  an  emiueut  degree  both  of  scientific 
research  iiud  commerciid  enterprise  (this  Jovuiial, 
188.'.,  518). 

Messrs.  John  Walker  and  Co.  show  beautiful 
specimens  of  cube  sugar,  the  product  of  a  recent 
patent  by  Messi-s.  Walker  aud  Pattereou.  By  this 
method  the  operator  is  euableil  to  complete  tlie 
several  processes  of  moulding,  drainiug,  and  ]i(iuor- 
ing  blocks  or  plates  of  sugar  in  one  apparatus. 

Fixe  Cmemrai.s  receive  ample  exposition  by  the 
exhibits  of  MK>sits.  Hhwauhs  and  Sons,  where  may 
be  seen  beautiful  specimens  of  CinclioiMinc  Sidplmle 
and  l[iidi-oclilor!i}r,  Quiniilinc  Stdplialo,  Cocaine,  and 
very  tine  crystals  of  pure  Vriilmiii'  (Ethyl  Curhamatv), 
and  JIk.sshs.  M\y  axu  Bvkeh,  who  show  their  fine 
tablets  of  perfectly  transparent  aud  sublimed  Cam- 
jiliiir,  beautifully  iridescent  crystallised  BismiUli, 
together  Avith  Jiiamulli,  }[ivciirial,  Antiinonii,  and 
other  I'lPiHiititiotts,  and  also  finely  crystallised  Benzie 
will  and  BcnziHileii.  There  are  also  sbowu  as  novel- 
ties BovIiiwVk  '■  Bi-iiiHiiliiir"  iJifiiificOud,  liberating 
bromine  vapoiu-s  on  admixtiu-e  with  water  ;  the  new 
Lypnotic,  !<nli>Uonal — 

(11,  ^^^  SO.aHj 

Rud  new  iiuUueuralgic,  Bhenncetinv  (Pam-Arilpliencti- 
dine) — 

A  inaguificeutly  crystuUine  lilock  of  pure  Spcrma- 
oii  exhibited  by  Me.inhs.  Wm.  Walls  &  Co.  must 
have  attracteil  considerable  attention. 


As  regards  exhibits  illnstratiug  the  Ci'M-iak  aud 
Coal-tar  Coloi  k  Ixiunthies,  these  are  very  well 
represented  by  theFAUiiEXKAiiKiK  \on  Fuiehu.  Bavek 
&  Co.,  of  Elberfeld,  Avith  specimens  of  their  famous 
Crorriiin  Sem-h  t.<  aud  Ihuriidiw  rolours,  the  latter  of 
which  go  directly  (ju  cotton  fibre  without  the  inter- 
vention of  mordants,  dyed  aud  printed  specimens  in 
illustration  of  eft'ects,  aud  finally,  their  new  pharma- 
ceutical products,  VI,,  if'cMiic  aud  l<iilpl,„u,d.  already 
referred  to.  The  firm  of  the  Society  or  Ciikmkal 
Ixm;.sTitY  OF  Basel  exhibits  a  collection  containing, 
amongst  objects  of  more  special  interest,  solutions 
of  the  wonderfully  fluorescent  Viiixongiiriifin  and 
'•  FluoresieiU  Blue."  Beautifully  crystallised  speci- 
mens of  Viulel  B.  and  V,iiti-niicUiiilpi<ra,i)mniliii,' 
Jiydivehhriilc  are  also  shown,  aud  a  fine  specimen  of 
CUurlieiKxihJfhiide,  probably  used  for  the  preparatiou 
of  Giiihm's  Chlo,lndi(jo. 

Besides  these  the  following  can  scarcely  escape 
the  attention  of  the  chemist.  Tlie  finely  crystallised 
Tctram'ilhifhtiainiilotliioh,ii::,iplieiioi>,;  the  I'lu'tii/l-a- 
nnpjithylamine,  Aufami,/,'  Bus,;  and  pure  i^inlium 
dihydm.vylartrcic,  doubtless  used  for  the  preparation 
of  ■■  Tai'tradne." 

.\nother  eminent  Swiss  firm  exhibiting  is  that  of 
MEtiSKs.  L.  DriiAxi)  and  Hli.iexix,  lUso  of  Basel, 
represented  by  their  agents  for  this  country,  Messrs. 

KUUN  AND  Sc  IIROEDEU,  of  MaXCUESTEH. 

In  this  exhibit  are  represented  the  two  thera- 
peuticiil  agents  of  coal-tar  origin,  .^'((/<i/  (auti-rheu- 
matic)  aud  AiiUf'-hi-itu'  (febrifuge).  Be.sides  these  arc 
shown  the  sjiecial  classes  of  dyes  for  Avhich  the  above 
fii'm  is  noted,  A'iz.,  Gatlocyanine,  iTui!,-(uine,  Jj-of/ 
hhtc,  and  the  Indophenols. 

The  St.  Denis  Dyestufe  axd  Ciieuual  CoMi'AXi, 
Limited,  of  Paris  (formerly  Poiurjer  i;t  Cie.), 
together  with  a  fine  display  of  dyestuflfs,  exhibit 
Aiitij'vliriiH  and  finely-crystallised  6'oi'('(i//i  unphllic- 
iuiU\ 

Au  iudustry  which  has  recently  struck  firm  root 
and  is  now  flourishing  iu  this  country,  viz.,  the 
Artieicial  Ai.tzauix  Ixiu  stio,  is  Avell  illustrated. 

The  British  Alizarix  Comi-axv,  Limited,  repeats 
the  fine  exhibit,  already  seen  in  Manchester  and 
London,  with  a  few  additions.  --Vmongst  these  the 
pure  white  and  crystallised  Carhn-,'!,  having  a 
delicate  blue  Huoresceuce,  is  interesting,  as  also  the 
perfectly  white  siiecimeu  of  Chfynfiic,  and  a  magni- 
ficent specimeu  of  Ai-i'idinc  (.'li,'oiitai,\  crystalliseil  in 
a  mass  of  agglomerated  pale  yellow  plates. 

Messrs.  Sadler  it  Co.,  Limited,  not  only  exhibit 
Coid-tar  colours  and  Alizarins,  but  also  their  ettects 
upon  the  goods,  dyed  and  printed,  of  certiuu  of 
their  customers.  Thus,  their  Aliziu-in  colom-s  on 
cotton  yarns  by  ilf.  wr.--.  T.  T.  Miller  §  Co. ;  on  loose 
Avool  by -Ife,-.™.  A'urtp,  BUiir,  .y  Co.,  of  Galashieh : 
printed  goods  by  Messrs.  Intjlis  and  Wokejield  and 
Ediiiu,id  I'filler  .V  Co.,  0/ Mtinehexter. 

An  exhibit  that  must  cause  feelings  of  astonish- 
ment is  that  of  Messrs.  Hardmvx  &  Holdexs,  of 
Manchesteu.  Though  .Vliziu-in  jirepia-atious and  tlieir 
effects  on  textile  fabrics  are  the  main  feature,  the 
following  splendidly  crystallised  and  rare  products 
sire  sbowu :  — 

Moiihydro.vy<iiitltrii'piint>ne  (CulhOj)  in  fiue  yellow 
crystals.  Anidinc hydroihloride (Ci-:U:,yi[CI),  onuige 
yelloAV  plates  ;  beautiful  siiecimen.  A  pure  specimeu 
of  Biirimrin  [CultJJ:.),  as  a  crimson-red  cl-j-stalline 
powder.  Pure  Alph,i-itHru-nU-ari,>  [C\tU-;OiNO-:)  aa 
an   onmge-red   crystalline   muss.      ,1    N>-iii   .Itilhra- 
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qvinone  iJerlratliv,  crystallising  in  orange-yellow 
jilntes,  is  shown,  niul  also  a  finely  ci-ystiiUiseil  sinnple 
of  Trilinjiifiiillmir-'iic  in  sploiuliil  yellow  needles. 
The  following  speeiniens  iire  exoeeiliugly  honutifiil : — 
Ali:.i(riii  BUir  i('i:H.,XO,>  in  fine  deep  pui-ple  needles. 
Anthiiio-ni'  (('iill],,),  a  mnguiticent  mass  of  plates, 
white,  with  blue  liuore.scence.  I'lfniuilhr'Uf  (''i,7/,„), 
splendidly  white,  but  without  fl\ioresceuce.  .Ico- 
iiaphlliiti''  ir|..//|„),  in mngnifieent  white  needles,  and 
' 'aihdr.iil  sm-passing  in  beauty  any  other  specimen 
of  the  kind  yet  shown  in  the  eountry  ;  it  takes  the 
form  of  long  needle-shaped  cr\'stals. 

A  gooil  eolleetiou  of  Knlura]  TnJi'ioi!,  from  the 
various  jirovinees  of  India  and  elsewhere,  is  phowu 
by  Me-^isus.  Am II I  u  A-  Hissnwv,  of  Glasoow.  Xo 
less  than  47  varieties  are  exhibited.  There  is  also  to 
be  found  an  intei-e.sting  collection  of  f,'iii))'i,  and  a 
finely  ery.stallised  specimen  of  Crefim  of  Tnrlar  also 
nrre.'its  attention. 

THK   AnNI  Al.   PiSNKK. 

At  7  o'clock  the  members  and  their  friends  to  the 
number  of  nearly  200  assembled  in  the  banqueting 
saloon  of  the  (Jrand  Hotel,  Charing  Cross,  for  the 
annual  dinner.  The  retiring  President,  Prof.  .lames 
Dcwar,  F.IJ.S.,  took  the  ch-iir,  and  was  supported 
by  the  Hon.  Sir.  .Tames  King,  Loi'd  Provost  of 
(ilasgow,  Mr.  Ludwig  !Mond,  President  elect;  Sir 
.Tohn  Xeilson  Cuthbertson,  Mr.  V..  C.  C.  Stanford, 
and  Mr.  R.  K.  Tatlock,  Vice-chairman  of  the  Glasgow 
and  Scottish  Section;  Prof.  M'Kendrick,  Vice-pre- 
sident of  the  Philosophical  Society  of  Glasgow  ; 
M.  Pecliiney,  of  Saliudres  ;  Mr.  A.  C.  Kirk,  President 
of  the  Institute  of  Engineers  and  Shipbuilders  in 
Scotland  ;  Prof,  .lack.  Prof.  Ferguson,  and  others. 

In  giving  the  toast  of  "  The  Queen  and  Royal 
Family,"  the  Pkesidext  said  he  was  sure  th.it  all 
present  sympathised  with  Her  Majesty  in  her  great 
grief,  and  admired  that  noble  character  which 
sustained  her  in  her  trouble.  .\s  to  the  other 
members  of  the  Royal  Family,  they  all  knew  that 
the  Prince  of  Wales  took  a  serious  interest  in  science. 
He  said  "  serious "  because  those  who  knew  the 
amount  of  work  he  had  done  in  connexion  with  that 
IJrojected  gi'eat  institution,  the  Imperial  Institute, 
were  aware  that  he  had  thrown  himself  heartily  into 
the  work,  and  was  determined,  if  possible,  to  create 
a  scientific  institution  which  should  be  a  fitting 
remembrance  of  Her  Majesty's  reign. 

The  toast  having  been  drunk  with  the  usual 
lionoiirs, 

Sir  John  Neii.son  CrrnnEiiTsoN  proposed  "  Our 
Guests,"  coupling  with  the  toast  the  names  of  Sir 
James  King  (Lord  Provost  of  filasgow),  and 
M.  Pechiney,  of  Saliudres.  He  said  the  guests  of 
the  evening  included  representatives  of  the  civic 
authorities,  of  the  executive  of  the  Exhibition,  of  the 
University,  to  all  of  whom  the  Society  was  grateful 
for  kindness  and  courtesy  already  i-eceived,  and  to 
others  who  were  present  they  were  prrateful  for 
favours  to  come,  in  the  .shape  of  interesting  visits  to 
important  centres  of  chemical  industry.  He  was 
sure  tliat  the  comjjany  woTild  agree  with  him  in 
saying  that  they  felt  hono\ired  in  the  presence  of  the 
Lord  Provost,  not  only  a.'s  a  member  of  the  Society, 
1)ut  as  the  head  of  one  of  the  most  important  chemical 
establishments  in  the  kingdom,  whose  name  was  a 
household  word  in  (ilasgow.  The  other  representa- 
tive name  he  would  ask  them  to  hononr  was  that  of 
M.  Pechiney,  who  had  come  a  long  distance  to  be 
present.     M.   Pechiney  was  well  known  as  a  leading 


French  chemical  manufacturer,  and  as  Mr.  Weldon's 
colleague  in  carrying  out  one  of  the  most  recent 
successes  in  chemicid  science.  He  sincerely  regretted 
that  the  Society's  visit  had  brought  with  it  sucli  bad 
weather,  as  Glasgow,  \inder  such  conditions,  was  not 
a  place  to  rejoice  in  ;  but  he  trasted  matters  wonhl 
mend  in  that  respect  before  the  visit  came  to  an  en<l 

Sir  James  Kixg  said  he  felt  glad  that  he  was  not 
the  solo  person  to  respond  to  the  toast,  Imt  that  in 
honouring  Scotland  they  had  also  honoiued  France, 
a  country  which  had  always  been  on  terms  of  the 
greatest  amity  with  Scotland.  He  felt  that  he  had 
an  arduous  task  before  him,  because  lie  found  that, 
leaving  out  the  French  department,  he  had  to  reply, 
firstly  for  the  University,  secondly  for  the  Exhibition, 
thirdly  for  those  who  were  afl'ording  facilities  for 
exciu'sions,  and  fourthly  for  himself.  The  University 
had  at  all  times  done  eveiything  in  her  power  to 
facilitate  the  arrangements  of  sister  universities  or 
of  kimlred  .scientific  societies.  For  the  Exiiibitiou 
Executive,  he  was  glad  that  they  had  had  tlie 
opportunity  of  afi'ording  the  Society  such  recognition 
as  it  was  in  their  power  to  give.  With  regard  to 
those  gentlemen  who  had  interesting  works  to  show, 
and  who  liad  att'orded  the  Society  an  opportunity  of 
visitiufr  tliein,  he  felt  that  he  must  join  with  .Sir 
.John  Cuthbertson  in  praising  them  for  their  public 
spirit.  He  had  tlie  honour  of  being  a  member  of 
the  Society,  and  although  he  had  not  yet  had  the 
opportunity  of  doing  anything  to  further  it,  he 
wished  it  success  from  his  inmost  heart.  He  also 
had  the  honour  of  being  connected  with  a  firm 
which,  under  the  double  designation  of  George 
Maciuto.sh  and  (lo.  and  the  Hurlet  and  Campsie 
Alum  Company,  was,  he  believed,  the  oldest  exist- 
ing chemical  firm  in  Glasgow.  The  business  wa-i 
established  in  1784.  for  the  manufacture  of  cudbear, 
which  was  a  novelty  in  Glasgow.  It  was  established 
by  a  Highlander  who  had  faith  in  Highlanders,  and 
all  the  employes,  therefore,  were  brought  from  the 
far  north.  He  believed  tliat  none  of  them  coiild 
speak  English,  so  that  they  could  betray  no  secrets 
They  were  under  military  discipline.  All.  save  the 
mta-ried  men,  had  to  answer  the  roll  call  at  eight 
o'clock  every  night,  and  eveiy  man  who  did  not 
come  into  barracks  at  that  time  was  fined.  That 
was  an  amount  of  identification  with  the  firm  one 
sen-ed,  which  he  was  afraid  would  not  suit  now. 
The  nest  fii-m  in  point  of  time  (though  more  impor- 
tant in  e.xtenti  was  that  of  Messrs.  Cliarles  Tennant 
and  C'o..  which  began  business  in  Glasgow  in  1800, 
and  had  always  been  looked  upon  as  the  first  in 
rank.  Reverting  to  his  position  as  chief  magistrate, 
he  would  like  to  say  a  few  words  comparing  the 
fTla.sgow  of  those  days  ^^-ith  the  Glasgow  of  the 
present  time.  First,  with  respect  to  the  post  office, 
the  very  shortest  time  witliin  which  a  letter  to 
London  could  be  answered  was  10  days,  but  it 
usually  meant  12  days.  In  those  days  there  were 
10  eniploy,'s  in  the  post  office  ;  there  were  now  well 
nigh  1,00().  In  those  days  the  revenue  derived  from 
the  River  Clyde  was  a  little  over  2,000/.  a  year;  it 
was  now  over  300,0t)0'.  a  year.  The  population  of 
Glasgow  in  those  days  was  a  little  under  .")0,000  ;  it 
was  now,  as  regarded  the  city  proper,  about  ."i.jO.OOo. 
and  the  suluu'bs,  which  they  considered  part  of 
Glasgow  proper,  amounted  to  180,000  more.  The 
rental  of  (rlasgow  in  those  days  was  80,000/.  per 
annum,  and  it  seemed  a  large  sum  ;  but  it  was  now 
increased  to  3,400,000/.  As  regarded  the  supply  of 
water  in  those  days,  and  for  almost  a  geuemtion 
thereafter,  there  was  no  idea  of  obtaining  a  supply 
other  than  what  nature  had  given  in  the  shape  of 
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springs.  Within  the  city  there  -were  30  wells 
whieli  supplied  the  people  of  tliose  ilnvs,  instead  of 
the  4^0,01)0,000  gallons  diiilv  wliicli  were  now  brouftht 
from  Loch  Katrine. 

M.  Pkciiinky,  who  spoke  in  French,  expressed  his 
regret  that  he  could  not  respond  in  Englisli.  He 
ottered  his  sincere  thanks  for  the  hospitality  shown 
him  on  this  his  first  attendance  at  the  Annual 
Meeting  of  the  Society,  and  trusted  that  he  might 
some  day  have  an  opportunity  of  offering  some 
return  for  the  welcome  whicli  had  been  extended  to 
him. 

The  Pkesidknt  then  pro])08ed  the  toast  of  the 
evening,  "  The  Society  of  Chemical  Industry,"  and 
in  doing  so  said  he  desired  to  couple  with  it  the 
health  of  the  new  President,  Mr.  Jlond.  It  was 
needless  for  him  to  discuss  the  benefits  which  the 
Society  hadah-eady  disseminated.  It  was  interesting 
to  note,  however,  that  no  matter  how  much  diversity 
of  opinion  might  exist  among  individual  members 
throughout  the  kingdom,  they  could  yet  coalesce 
perfectly  when  they  came  to  deal  with  scientific 
subjects.  If  there  was  one  thing  more  remsu-kable 
than  another  in  the  history  of  this  Society,  it  was 
that  with  -2,400  membei-s,  with  a  large  number  of 
centres  in  various  piats  of  the  kingdom,  it  had 
always  been  easily  and  honourably  numaged,  without 
any  serious  difference  of  opiuiim  arising.  That,  he 
thought,  was  a  matter  of  great  credit  to  scientific 
men.  Tliey  had  all  sorts  of  natitmalities  and  in- 
dividualities represented  in  their  different  centres, 
yet  they  were  a  compact  lH>mogeneons  body,  and 
under  tlieir  new  President  would  prol)ably  liecome 
more  so.  He  thoiight  the  election  vi  Mr.  Mond  a 
credit  to  the  Society.  It  showed  not  only  that  he 
was  cin-dially  respected  individually,  but,  considering 
liis  career  in  this  country,  it  showed  that  they  were 
independent  of  personality,  and  that  they  recognised 
merit  from  whatever  soiuce  it  came.  Mr.  !Moud  was 
now  in  a  city  which  he  probably  knew  more  abmit 
than  any  otlier  city  in  the  country,  since  it  was  there 
that  his  original  and  ingenious  process  for  the 
recovery  of  sulphur  from  alkali  waste  was  worked 
out  and  canied  on  until,  with  the  advance  of  dis- 
covery, new  methods  replaced  it.  He  had  then,  as 
an  inventor  who  is  ever  fertile  should,  taken  to  new 
fields  wliich  were  more  interesting  to  himself  iuid 
much  more  important  to  the  country.  Mr.  iMond 
deserved  the  credit  of  a  pioneer.  He  sat  down  in 
the  midst  of  an  established  industry  and  commenced 
a  rival  process,  new  in  itself,  which  no  one  else  had 
attempted  there,  but  which  under  him  had  grown 
and  extended  to  such  a  degree  that  its  success  and 
the  novelty  of  its  methods  had  been  of  enormous 
importan'-e  to  tlie  growth  of  technical  industry  in 
this  country.  The  man  who  had  introduced  the 
ammonia-soda  process  into  Cheshire,  within  a  very 
sliort  radius  of  the  gi'cat  centre  of  the  alkali  manu- 
facture of  tliis  country,  and  who  had  continued  to 
develop  and  extend  it  annmdly,  was  one  whom  they 
could  not  help  a<lmiring.  But  when  they  found  tliat 
in  addition  to  tliis  he  had  devoted  his  spare  time  to 
a  gi-eat  many  departments  of  chemistry,  to  novel  and 
ingenious  processes  for  the  production  of  chlorine 
and  the  recovery  of  ammonia,  they  could  not  but 
admit  that  in  his  case  the  spirit  of  research  had  not 
been  rendered  inert  by  industrial  success.  Conse- 
quently, lie  felt  that  in  the  luinds  of  Mr.  Mond  the 
Society  was  sure  to  progress.  For  yeai-s  lie  liad 
taken  a  great  part  in  its  ordinary  wiu-k.  ,\s  Foreign 
Secretan',  he  had  not  only  attended  the  Council 
meetings,  but  had  given  his  best  services  to  the 
Societv  in  everv  wav. 


Mr.  Moxn,  in  replying,  said  he  felt  under  a  certain 
difficulty.  He  had  expected  to  l)e  called  on  to  reply 
on  behalf  of  the  Society,  but  Professor  Dewar  had 
been  so  kind  as  to  speak  almost  exclusively  of 
himself  iMr.  Mondi,  and  had  said  but  little  of  the 
Society.  He  desired  to  thank  the  Society  most 
heartily  for  the  honour  they  had  done  him,  and 
especially  for  having  done  it  under  the  circum- 
stances mentioned  by  Professor  Dewar.  He  iiad 
always  considered  it  one  of  the  greatest  privileges 
of  this  country  that  it  could  afford  to  honour 
foreigners  without  the  smallest  fear  of  thereby 
diminishing  the  fame  of  its  own  eminent  men. 
Although  he  could  not  consider  himself  worthy  of 
being  so  honoured,  it  nevertheless  gave  him  great 
pleasure  to  have  a  new  proof  afforded  of  the  im- 
partiality and  magnanimity  of  this  great  country. 
He  had  lived  so  long  amongst  Englishmen,  and  his 
interests  were  so  bound  up  with  theirs,  that,  thougli 
a  foreigner,  he  was  not  a  stranger  among  them  ;  and 
he  felt  sure  that  every  member  of  the  Society  would 
be  convinced  that  his  l)est  endeavours  would  be 
given  to  the  development  and  furtherance  of  the 
aims  of  the  Society  as  connected  with  this  conntrv. 
In  the  admiraljle  adikess  which  they  had  listened 
to  in  the  morning.  Professor  Dewar  had  told  them 
that  the  Society  was  flourishing  and  was  now  the 
largest  scientific  society  in  the  Idngdom.  The  rejiort 
of  the  Council  showed,  too,  that  the  financial  position 
of  the  Society  had  improved,  and  was  now  in  a  very 
satisfactory  state.  In  fact.  Hie  success  of  the  Society 
had  been  greater  than  its  founders,  not  many  yeai-s 
ago,  could  in  their  most  sanguine  exi)ectations  have 
looked  for.  That  success  was  said  to  be  due  to 
the  fact  that  the  Society  supplied  a  want.  But 
how  had  that  come  about  ?  The  reason  was  that 
the  chemical  manufactnrers  of  this  country  had 
become  convinced  that  the  rule  of  thumb  had  come 
to  an  end,  that  the  chemical  arts  were  no  longer 
mysteries,  but  that  they  were  the  application  of 
a  science,  and  that  their  further  progress  and 
development  must  deiiend  upon  exact  scientific 
knowledge  and  the  apj)lication  of  strict  scientific 
methods.  That  Society  was  founded  to  disseminate 
scientific  knowledge  amongst  its  members  and  to 
promote  the  application  of  strict  scientific  methods 
to  operations  on  the  large  scale.  It  was  from  a  clear 
perception  of  the  necessity  of  giving  all  possible 
attention  to  abstract  science,  if  chemical  manufac- 
tures « ere  to  develop,  that  they  had  from  an  early 
date  laid  great  stress  on  having  in  the  Society  the 
largest  possible  number  of  men  wlio  devoted  their 
lives  to  abstract  science  solely  ;  and  so,  though  the 
Society  aijplied  itself  principally  to  the  jjractical 
application  of  chemistry  on  a  large  scale,  they  were 
prond  to  number  amcnig  their  members  most  of  the 
scientific  chemists  in  this  country.  It  was  only  from 
such  men  that  they  could  learn  to  supply  their 
greatest  want— the  application  of  strictly  scientific 
principles.  He  regarded  the  discouree  they  had 
listened  to  that  morning  as  a  lu-illiant  example  of 
what  could  be  done  by  a  man  who  had  devoted  his 
whole  life  to  the  problems  of  pure  science  to  enligliten 
and  throw  out  valuable  suggestions  to  those  who  were 
engaged  in  the  practical  application  of  chemistry. 
No  doubt  that  discoiu-se  would  give  them  food  for 
reflection  for  many  days,  wliich  could  not  fail  to 
be  of  service  to  them  if  properly  digested.  He 
felt  sure  that  as  long  as  the  veneration  for  abstract 
science  to  which  the  Society  gave  <listinct  expression 
in-the  election  of  its  first  President  continued,  and 
while  the  inembei-s  nndei'stood  what  an  immense 
advantage  it  was  for  those  engageil  in  apjilied  science 
to  be  closelv  connected   with   men  who  stand  at  the 
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foantain  head,  nnd  were  able  to  give  them  those 

leading  ideas  wliich  soouoi'  or  latter  would  result 
in  a  further  development  of  their  ealling,  the 
Society  would  continue  in  its  career  of  progi'ess 
auil  prosperity. 

Mr.  E.  C.  C.  Stanford  then  proposed  the  toast  of 
"The  President,"' and,  iu  doing  so,  said  that  when 
two  yeai-s  ago  he  had  the  privilege  of  acting  as  the 
mouthpiece  of  the  Scottish  Section  in  conveying 
their  invitation  to  the  Society  to  visit  Scotland,  he 
had  mentioned  that  Scotland  had  been  spoken  of  as 
the  tiuest  country  in  the  world — t'l  iiniijrato  from! 
He  had  venture<l  then  to  assert  the  contrary  of  that 
proposition :  tliat  it  might  be  found  an  interesting 
and  agreeable  eo\iutry  for  the  Society  to  emigrate  into 
and  spend  a  few  days  in.  He  hoped  that  before  the 
present  visit  was  over  they  would  be  able  to  prove 
the  trntli  of'  his  proposition.  He  had  also  pointed 
out  that  one  uf  the  great  advantages  of  the  city  of 
(xlasgow  was  that  if  one  ilid  not  like  it,  it  was  one  of 
the  easiest  of  places  to  get  away  from — provided  one 
had  not  oB'euded  any  of  its  laws,  and  did  not  owe  its 
honourable  merchants  anything.  But  the  Council 
had  takeu  him  so  completely  at  his  word  that  they 
had  gone  away  before  tliey  came  there — in  other 
words,  they  had  taken  the  Society  away  to  Manchester 
last  year  instead  of  bringing  it  to  (ilasgow.  The 
Scottish  Section,  however,  freely  forgave  the  disap- 
pointmeut^in  the  tirst  place  Viecause  they  were  there 
at  last  (ami  heartily  welcome  they  were)  ;  a  year  late, 
but  then  Scotchmen  liked  their  friends  better  the 
later  they  were  ;  aud  secondly,  because  they  could 
see  through  the  innocent  design  of  the  C'ouncil,  who 
wanted  to  give  them  the  opportiuiity  of  comparing 
the  two  great  Exhibitions  of  Manchester  and  (ilasgow. 
He  hoped  the  cui-sory  glance  they  had  had  ai  the 
Exhibition  had  proved  it  to  be  not  unworthy  of  that 
great  city.  Every  an-angement  was  there  made  for 
the  comfort  of  Englishmen.  It  was  said  that  an 
Englishman's  first  act  on  crossing  the  border  was  to 
sample  the  wine  of  the  country.  In  the  Exhibition 
no  (lifficulty  would  be  placed  in  the  way  of  any  per- 
severing  man  in  that  direction,  from  the  Methuselah 
whisky  down  to  the  spirit  distilled  the  day  before 
yesterday  on  pui-pose  to  tickle  the  English  palate. 
On  the  part  of  the  Exhibition  Executive  he  ought  to 
explain  that  although  they  had  done  their  best  they 
had  not  been  able  to  etlect  two  ilifHcult  things — 
they  had  not  been  able  either  to  make  a  radical 
change  in  the  climate  or  to  correct  the  latitude  of 
I  he  city.  Consequently  their  luminous  fountain  was 
too  far  north  for  the  long  summer.  But  the  Executi^  e 
Council  were  active  aud  intelligent  men,  and  their 
manager  was  a  most  determined  character,  aud  if 
they  staid  long  enough  he  woiild  make  special 
arrangements  with  the  clerk  of  the  weather,  and 
perhaps  even  tamper  with  the  axis  of  the  earth. 
Last,  and  mo.st  of  all,  the  Section  forgave  them 
because  they  had  elected  an  eminent  Scotchman  for 
their  President.  When  he  added  that  that  Scotchman 
was  one  of  the  most  distinguished  of  living  chemists, 
they  would  see  why  forgiveness  was  changed  into 
gratitude.  Professor  Dewar  was  so  well  known  all 
over  the  world  that  it  was  unnecessary  for  him  to 
say  anything  about  the  man  upon  whom  the  mantle 
of  Faraday  had  fallen  ;  but  he  would  remind  them 
they  had  got  him  from  Scotland.  He  had  been 
absorbed  into  that  vortex  of  intellect, — the  city  of 
London.  And  perhaps  it  was  as  well  :  London 
always  wanted  intellect,  and  Scotland  was  always 
ready  to  furnish  it.  London's  gain  was  Scotland's 
loss.  But  they  diil  not  gnidge  him  to  London, 
because  they   knew   London  conld  not  do  without 


him,  and  becanse  they  knew,  moreover,  that  wherever 
Professor  Dewar  might  be  he  would  be  a  Scotchman 
tirst,  and  everything  else  afterwards.  In  the  re- 
searches he  had  recently  can-ied  out,  he  was  noted 
for  having  followed  the  footsteps  of  Faraday,  and 
carried  the  liquefaction  of  gases  to  a  point  prol)ably 
undreamt  of  by  his  great  predecessor,  working  at 
pressures  aud  temperatiu-es  previously  iinknowu. 
But  they  felt  sure  that  uo  pressure,  however  great, 
would  ever  compress  him  into  a  cockney,  and  no 
temperature,  however  low,  would  ever  freeze  that 
warm  heart  which  he  bore  for  all  his  friends,  uor 
ever  touch  that  warmest  corner  of  it  which  was  still 
resei-ved  for  those  who  lived  north  of  the  Tweed. 
In  drinking  his  health  they  wished  him  long  life 
and  prosperity,  and  hoped  that  his  researches  would 
lengthen,  widen,  and  deepen,  with  increasing  age ; 
and  last  of  all,  that  that  tine  strong  head,  and  that 
warm  heart,  which  they  knew  to  be  in  Dewar,  would 
endiu-e,  and  endear  him  to  all. 

Professor  De«  ab,  iu  responding,  said  the  last  toast 
could  not  have  been  put  into  better  hands  than  tliose 
of  Mr.  Stanford,  who,  if  he  could  forget  his  own 
position  at  the  present  time,  he  should  regard  as  the 
latest  Scottish  alchemist.  For  Mr.  Stanford  had  not 
only  managed  to  transmute  him  from  base  metal  into 
refined  gold,  but  had  even  added  the  very  elixir  of 
life.  The  exaggeration  of  his  qualities  into  wliich 
Mr.  Stanford  had  fallen  doubtless  arose  from  the  fact 
that  he  had  been  long  connected  with  that  part  of 
Scotland  which  was  noted  for  its  eiTatic  charactei-s. 
Probably  his  friend  could  not  carry  his  mind  back 
to  twenty-five  years  ago,  when  he  ithe  speaker!  as  a 
small  boy,  dad  in  a  kilt,  stood  admiring  him  stepping 
from  the  steamers  in  magnificent  costume,  a  perfect 
national  thing.  Still,  there  were  extraordinary 
transitions.  ^Ir.  Stanford  had  abandoned  sea- weed 
and  iodine,  and  the  very  kilt  itself,  and  now  posed 
before  them  not  only  as  a  modem  alchemist  but  as  a 
serious  and  sul)stautial  member  of  the  Society  of 
Chemical  Industry.  He  felt  heartily  grateful  to  liim  ; 
but  the  company  were  in  much  the  same  position 
thai  he  had  once  found  himself  in.  On  the  first 
occasion  of  his  visiting  a  neighbouring  capital,  an 
esteemed  friend  who  entertained  liim  had  brought 
together  a  number  of  wits  in  onler  to  give  him  an 
illustration  of  that  vai-iety  of  talent  wliich  was 
characteristic  of  the  nation.  But  somehow  they 
resembled  the  action  of  the  salts  in  chemisti-y  ;  they 
neutralised  each  other.  Many  very  strange  ami 
clever  things  were  said,  to  Ids  gi-eat  delight  and 
interest  ;  and  alter  it  was  all  over  he  asked  his  liost 
how  much  of  truth  there  was  in  the  stories  he  had 
heard  ?  "  My  dear  Sir,"  replied  the  host,  •'  yon  are 
"  a  Scotchman,  and  with  the  wit  which  requires  a 
"  surgical  operation  you  camiot  appreciate  the  exact 
"  percentage  of  truth.  But  each  of  those  gentlemen 
"  whom  you  heard  understood  the  others  perfectlv, 
"  and  could  make  the  requisite  deduction."  His 
hearers  were  scientific  men,  and  would  know  the 
requisite  deduction  to  be  ma<le  from  the  statements 
that  they  had  just  listened  to-clever  and  witty,  but 
seriously  exaggerated.  The  very  idea  of  the  mantle 
of  Faraday  having  fallen  on  him  was  so  presmnp- 
tuous  that  he  could  not  bear  to  entertain  it.  He 
happened  to  occupy  the  chair  which  was  conferred 
on  that  great  man  by  a  distingmshed  technical 
chemist,  Mr.  Fuller,  whose  name  they  woidd  perliaps 
recognise  when  he  associated  it  with  "  Fuller's  earth." 
He  was  not  at  all  sure  that  Mr.  Fuller  appreciated 
the  merits  of  the  gieat  Faraday  ;  but  he  diil  appre- 
ciate the  merits  of  a  comfortalile  sleep— and  especially 
that  sleep  which  came  upon  one  when  bored  by  a 
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scientific  lecture.  Cousequently  he  felt  so  grateful 
to  the  Roynl  Institution  for  tlint  ponifort  thnt  he  had 
left  tho  Fiilleriau  Trust,  ami  ilistiuctl.v  aokuowleilRed 
that  it  wrt."!  on  account  of  tht)se  l)eni'ticiiil  lapses  into 
the  tiuknown  region  that  ho  hnil  enjoyed  in  tlie 
institution.  It  might  interest  them  to  know,  too, 
that  his  Cambridge  chair  was  founded  liv  a  dis-  ' 
tinguished  Fellow  of  Trinity,  who  thought  that  the  j 
time  had  arrived  for  some  chemist  to  discover  n 
remedy  for  tho  gout  He  was  there -or  rather  at 
Cambridge— to  tiud  that  remedy.  That  was  the  will 
nnd  testamtut.  niid  he  was  not  yet  iu  a  position 
positively  t(.  ilisoliarge  his  duty  ;  but  if  he  was  enter, 
taiued  ill  (-'asgow  as  he  had  been  before,  he  would 
be  in  the  right  direction  for  the  discovery  of  that 
remedy.  He  trusted  that  he  should  never  forget  his 
nationality.  At  the  same  time  every  Scotchman 
recognised  tliose  iiualities  in  the  southerner  that  he 
did  not  himself  possess,  and  would  acknowledge  that 
thnt  intellect  and  intelligence  wliich  Mr.  Stanford 
said  Scotland  was  willing  to  supply  would  be  useless 
there  but  for  the  receptive  power  which  was  foiuid 
in  the  South. 

Mr.  E.  K.  MuspiiATr,  in  proposing  the  toast  of 
"  The  Learned  Societies,"  said  he  knew  very  little 
about  the  learned  societies  of  Glasgow,  and  had 
appealed  in  his  difficulty  to  that  great  teacher 
^Mephistopheles,  who  had  said,  in  his  interview  with 
the  scholar,  that  wliere  ideas  failed  words  were 
usually  found  to  take  their  place.  Ho  was  also  in- 
fi.rmed  in  an  admirable  ad<lress  by  Professor  Tyndal 
to  the  British  Association  as  to  the  scientific  uses 
of  the  imagination  ;  but  he  thought  the  imagina- 
tion was  ot  still  more  use  to  any  one  who  had  to 
make  an  after-dinner  speech.  However,  he  had 
been  somewhat  relieved  of  his  difficulties  by  the 
speeches  bearing  on  the  Glasgow  I'nivei-sity,  which 
had  already  been  made.  He  presumed  that  the 
learned  societies  of  Scotland  had  followed  much 
the  same  course  as  those  of  England.  The  fii-st  iu 
England,  in  point  of  time,  was  the  Royal  Society, 
and  he  had  read  recently  with  great  astonishment 
that  it  was  founded  for  the  prom<ition  and  encoiu-age- 
ment  of  aiiiilial  tn-lfm'^:  If  tliat  was  the  case,  it  was  ! 
curious  that  it  should  have  since  developed  into  a 
society  having  very  little  to  do  with  apidied  science, 
but  much  to  ilo  with  abstract  science.  Perhaps, 
however,  that  was  natural,  Ijecause  when  the,v  began 
their  work  they  must  have  found  that  the  fii-st  thing 
to  do,  in  order  to  appl.v  science,  was  to  make 
science — i.r.,  to  coia-diuate  facts  and  knowledge.  In 
the  cjui-se  of  the  development  of  civilisation  and 
of  scientific  education,  it  had  been  found  necessary 
to  differentiate  very  greatly  the  learned  societies, 
and  so  now  in  ever,v  great  town  there  were  a  number 
of  them  devoted  to  special  subjects.  The  Society 
of  Chemical  Industry  was  one  of  the  latest  develop- 
ments of  that  differentiation,  ha^^ug  been  formed 
only  some  seven  years  ago.  In  Manchester,  he 
believed  the  same  coiu-ae  had  been  followed  as  in 
Gla.sgow,  the  fii-st  societ.v  being  the  Literar.y  and 
Philosophic.  That  Society  had  done  an  immense 
amount  of  good.  It  was  well  known  that  it  was  to 
the  Philosopliic  Society  of  Manchester  that  Dalton 
fii-st  enunciated  his  great  Atomic  Theory,  and  that 
Joule  first  made  known  the  great  Mechanic  Theory. 
They  had  a  similar  society  in  Glasgow,  which,  he 
understood,  was  presided  over  at  one  time  by  the 
great  Thomson,  alluded  to  by  the  President  in 
liis  address.  They  ha<l  also  had  as  members  Pro- 
fessor Graham  and  Dr.  James  Yi>ung,  who  was  so 
well  known  in  connexion  with  the  ajiplication  of 
chemistry  to  the  oil  indiistry.  He  was  glad  to  find 
coupled    with    tliis    tonst    the    name   of     Professor 


M'Kendrick,  who  was  not  only  a  great  physiologist, 
but  was  also  immediately  connected  with  that  science 
with  whicli  they  all  had  most  to  do  and  better  under- 
stood.  I'rofessor  M'Kendrick  had  been  associated 
with  the  Pre.-iident  iu  investigations  into  the  physio- 
logical action  of  (luinoline  and  its  bases,  but  the 
experiments  were  interrupted  by  tlie  outcry  against 
vivisection.  Rut  wh.v  was  tliat  outcry  raised  in  this 
country,  and  not  in  France  or  (iermany?  Simply 
because  Englishmen  were  not  thorovigldv  iml)Ued 
with  the  scientific  spirit.  If  English  education  had 
been  more  umler  the  control  of  scientific  men,  that 
agitation  would  not  have  occurred.  The  other 
Society  associated  with  the  toast  was  that  ot  tlie 
Institute  of  Engineera  and  Shipljuildera  in  Scotland. 
Although  there  was  not  a  very  immediate  connexion 
between  that  institution  and  cliemistry,  he  thought 
that  engineers  woidd  admit  that  in  the  present  day 
is  was  necessar.T  for  them  to  understand  something 
of  chemistry,  and  that  chemistr.v  could  do  much 
for  engineering ;  while  those  who  had  to  appl.v 
chemistry  practicall,y  must  needs  depend  largely  on 
the  engineers. 

Professor  M'Kesdhick  (Vice  -  President  of  tiie 
Philosophical  Society  of  Glasgow)  responded,  and 
said  the.v  were  proud  of  tho  Philosophical  Society  of 
Glasgow,  because  it  was  the  oldest  and  most  influen- 
tial scientific  society  in  the  West  of  Scotland,  dating 
from  lSi'2,  and  because  of  the  eminent  names  on  its 
roll  of  members.  Such  a  Society  also  subserved  the 
great  purpose  of  creating  and  fostering  an  interest  iu 
science  among  the  merchants  of  the  great  centres. 
During  his  tenure  of  office  as  Secretary  of  the 
Societ.v,  nothing  bad  pleased  him  more  than  to  see 
the  interest  which  thus  existed.  He  was  brought 
into  contact  with  men  who  showed  a  remarkable 
knowledge  of  various  branches  of  science,  but  who 
were  themselves  unknown  to  the  scientific  world. 
He  had  thus  met  one  gentleman,  a  merchant  of 
(ilasgow,  who  had  the  most  profound  knowledge  of 
an.v  man  he  knew  of  the  laws  of  optics,  and  who  was 
thoroughly  familiar  with  the  use  of  the  microscope 
in  all  its  details  and  its  latest  manifestations.  And 
this  knowledge  had  been  acquired  in  the  lioiu'S  spent 
at  home  after  business.  Of  couree  he  had  also  met 
with  curious  examples  of  men  who  entertained  the 
most  novel  ideas.  For  instance,  several  thought  they 
had  discovered  something  like  perpetual  motion  : 
one  held  that  the  theory  of  Fraunhofer"s  lines  was 
all  wrong,  and  that  the  general  theory  of  light  was 
quite  absurd,  all  the  coloiirs  of  tlie  spectrum  being 
really  combinations  of  black  and  white.  The  Society 
was  at  present  very  prosperous,  and  was  able  to 
carr.y  on  scientific  work  in  various  departments.  It 
had  been  thought  at  first  that  their  chemical  section 
would  be  injiu'od  by  the  Societ.v  of  Chemical 
Industr.v,  but  that,  happil.v,  had  not  been  the  ca.se. 
When  he  entered  the  Rule  Hall  that  morning,  he 
questioned  his  right  to  listen  to  an  address  on 
chemical  industry,  but  he  soon  found  that  Professor 
Dewar"s  subject  had  an  interest  for  all  branches  of 
science,  touching,  as  it  did,  the  speculations  of  the 
ph.vsiologists,  as  well  as  those  of  the  chemist  and  the 
ph.vsicist.  That  Avas  an  illustration  of  the  saying 
that  science  is  one.  No  doubt  the  time  would  come 
when  advanced  chemists  would  direct  their  efforts  to 
tlie  department  of  physiological  chemistry.  He 
thought  it  discreditable  to  the  country  that  physio- 
logical .science  was  so  little  cultivated.  There  was 
not  a  single  man  among  them  who,  by  his  previous 
training  in  cliemistry,  was  able  to  attack  some  of  the 
ehemico-ph,y8iological  problems  that  required  to  be 
worked  out.  As  he  saw  nian.y  young  chemists  there, 
be  would  tell  them  that  there  was  no  department  of 
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research  more  likely  to  confer  fame  and  honour,  or 
til  bring  that  sense  of  pleasui'c  whicli  came  from 
tliscoverinp;  new  tnitli,  tliau  that  of  physiological 
chemistry.  Chemists  had  ranged  themselves  along- 
side of  pliysicists,  ami  the  two  branehes  were  now 
regarded  as  one.  The  time  wonld  doubtless  come 
when  they  wonld  also  associate  themselves  with 
pliysiologists  ;  when  that  time  arrived  there  were 
jiroblems  which  would  require  all  their  knowledge 
ami  skill  to  work  out.  I'rofessar  Dewar  would  bear 
liim  out  ill  saying  that  that  W'^nh!  h-  llie  la^t  n.r-l  cj 
llf  ivalin  oj  orijaitic  wilnre  to  be  lonqucrcd  hi/  tin- 
rhemist. 

Mr.  A.  V.  KuiK  I  who  responded  as  President  of  the 
lustitute  of  Engiueer.s  and  Shipbuihlers  in  Scotland 
said  lie  was  sure  the  Society  ho  represented  would  be 
proud  of  the  honoiu-  done  it  that  night.  Chemio:d 
industry  did  recpiire  engineering  as  an  assistant  in 
carrying  out  its  methods.  He  had  liad  five  years  of 
chemical  engineering,  and  dimug  that  time  had  done 
as  much  real  engineering  as  he  would  probably  have 
to  do  all  the  rest  of  his  life.  The  two  sciences  would 
always  be  linked  more  or  less  together,  each 
reriuiring  the  other  to  assist  in  carrying  out  its  own 
work.  He  would  conclude  liy  assmiug  Mr.  Stanford 
that  when  he  commenced  to  carry  out  his  proposal 
to  alter  the  axis  of  the  eai'th  for  tlio  benefit  of 
(rlasgow,  he  might  rely  upon  the  assistance  of  all 
the  (xlasgow  engineers. 

Mr.  T.  TvuEii,  in  proposing  the  next  toast,  "'The 
Local  Section, "  said  he  could  not  hope  to  emulate 
the  example  set  by  Mr.  Stanford,  but  in  the  jjlaiuest 
and  simplest  terms  he  could  ask  the  members, 
especially  those  Englishmen  who  were  receiving  the 
generous  hospitality  and  the  marked  kindness  of  their 
Scotch  friends,  to  cordially  diiok  the  health  of  the 
Local  Section.  As  an  officer  of  the  Society,  he  knew 
what  Sectional  work  meant,  and  he  took  that  oppor- 
tunity of  saying  that  he  considered  the  stability  of  the 
Society  to  depend  entirely  upon  the  vitality  of  its  Sec- 
tions. If  the  Sectional  Committees  ceased  to  exercise 
ingenuity  in  obtaining  or  abstracting  papers  of  value, 
the  .lournal  must  suffer,  and  the  success  of  the 
Society  diminish.  In  his  opinion  the  JoxuTial  was 
the  Society.  It  had  been  commended  in  high  terms 
by  vaiious  authorities,  past  Presidents  and  others, 
and  by  no  one  more  emphatically  than  their  esteemed 
President  and,  nest  only  to  him,  by  Mr.  Mond,  who 
from  the  beginning  had  been  associated  with  the 
Society  as  Foreign  Secretary,  and  who  from  the 
first  had  seen  that  the  evidence  of  the  Society  must  be 
its  .Tournal.  The  common  sense  which  characterised 
all  tliat  Mr.  Mond  did  had  had  its  effect  on  the 
.Tournal,  and  therefore  on  the  reputation  of  the 
Society  ;  and  that  was  a  fact  which  augured  well  for 
his  presidency.  The  Scottish  Section  had  con- 
tributed in  no  mean  degree  to  the  success  of  the 
Society's  .Tournal  by  contributing  matter  of  the  vei-y 
highest  character  to  its  pages.  The  names  coupled 
with  the  toast  were  those  of  the  present  Chairman 
and  Secretarj-.  But  Mr.  Coleman  could  not  be  there 
that  night,  and  so  his  place  would  be  supplied  by 
the  Vice-Chairman,  Mr.  Robert  R.  Tatlock,  who  had 
identified  himself  with  the  interests  of  applied 
chemisti-y  in  a  manner  which  they  all  recognised  and 
esteemed.  Nr.  Tatlock  had  jilayed  no  small  part  in 
the  arrangements  of  that  auspicious  meeting.  The 
way  in  which  Mr.  Henderson  had  done  everything 
expected  of  him  raised  the  highest  admiration  for 
the  Secretai-j'  of  the  Scottish  Section,  and  proved 
the  wisdom  of  the  Committee  in  appointing  him 
to,  and  retaining  him  in.  that  office  which  he  had  so 
worthilv  tilled. 


Mr.  R.  B.  Tatlock  said  it  was  a  matter  of  deep 
regret  to  him,  and  doubtless  to  everyone,  that  their 
Local  Chairman  ( Mr.  Coleman)  could  not  take  tliat 
active  share  in  the  aiTangemeuts  that  he  would  have 
liked.  Every  member  of  the  Scottish  Section  well 
knew  that  the  interest  he  took  in  the  success  of  the 
Society  was  both  wide  and  deep  ;  and  evei-yone  who 
had  followed  his  classic  investigations  in  connexion 
with  the  subject  of  li([nid  dilViision  must  have 
realised  that  he  had  not  (mly  sustained  the  credit 
of  the  Section,  but  had  c  >ntril)uted  very  liandsomely 
to  the  literature  of  the  Society  of  Cliemi<'al  Industi-y, 
which  was  now  not  only  recognised,  but  was  an  in- 
ilispensaV)le  factor  of  the  technical  literature  of 
Europe  and  the  world  He  thanked  the  asseml)ly 
on  Mr.  Coleman's  Ijehalf  for  the  hearty  way  in  which 
they  had  received  the  toast,  and  on  his  part  welcomed 
his  scientific  friends  to  the  city  of  Hume  and  of 
dreg ;  on  his  part  he  welcomed  his  manufacturing 
friends  to  the  city  of  Charles  Tennant  the  elder, 
and  of  James  Young  ;  and  in  tlie  name  of  Scottish 
hospitality  he  welcomed  them  all  to  the  ancient  city 
of  St.  Muugo.  The  way  in  which  the  toast  ha<l 
been  received  assured  him  that,  far  removed  ns 
tiiat  Section  was  from  the  great  centres  of  chemical 
industry-,  its  efforts  were  acknowledged  and  appre- 
ciated. It  they  did  not  sustain  their  reputatio7i  in 
the  future,  it  would  not  be  for  want  of  effort  on 
tlieir  part. 

Mr.  O.  G.  Hendkusox  coidd  only  reiterate  the 
A^  ords  of  Mr.  Tatlock,  and  say  again  that  it  gave  the 
Scottish  Section  the  greatest  pride  and  pleasure  to 
receive  the  Society  in  Glasgow.  The  Glasgow 
Section  was  formed  in  1884.  \t  the  time  doubts 
were  expressed  as  to  whether  a  Scottish  Section 
could  exist ;  indeed  it  seemed  to  be  a  problem 
whether  there  were  chemists  in  Scotland  at  all,  it 
being  supposed  that  they  had  all  emigrated  to 
England.  However,  at  a  small  meeting  held  on  the 
8th  January  1884,  it  was  resolved  to  request  the 
Council  to  sanction  the  fonnation  of  the  Section,  and 
that  consent  was  given  on  the  2ird  of  tlie  same 
month.  Mr.  Weldon  was  then  President  of  the 
Society,  and  he  wrote  a  very  kind  letter  to  the  first 
secretary,  Dr.  Dobbie  (to  whom  and  to  Mr.  Stanford 
all  the  credit  was  duel  expressing  a  hope  that  the 
Section  would  succeed  and  flourish.  He  thought  that, 
without  boasting,  he  could  say  that  the  Section  had 
been  successfid.  At  the  end  of  the  fii-st  year  they 
had  rather  less  than  100  members;  now  they  had 
considerably  over  2.50  members,  and  directly  through 
their  instrumentality  over  200  membei-s  had  been 
added  to  the  Society.  The  Section  had  contribute<l 
88  papers  to  the  Society's  .loumal.  The  Committee 
were  determined  to  do  their  best  to  make  the  Society 
so  appreciate  its  visit  to  Glasgow  that  it  would  wish 
to  repeat  it  soon.  One  thing  the  Committee  was 
quite  unable  to  control :  the  weather  of  Glasgow  was 
proverbially  uncertain,  and  the  Society  had  so  far 
been  atfiicted  with  a  bad  sample  of  it.  iixit  he  hoped 
they  would  nevertheless  go  home  pleased  with  their 
reception,  and  satisfied  that  the  soimer  they  repeateil 
the  ^-isit  the  better  would  the  Glasgow  Section 
like  it. 

Professor  Dewar  then  proposed  the  la-st  toast  of 
the  evening,  "The  Officers  of  the  Society."  He 
said  that  at  a  time  when  they  were  applauding  tin' 
work  done  Viy  the  Society,  the.v  coidd  not  jjossibly 
forget  those  who  continued  year  after  year  that 
"  sad  mechanic  exercise  "  (to  quote  the  I'oet 
Laureate)  which  must  necessarily  continue  if  the 
Society  was   to   be   a    success.      These    responsible 
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agents  had  to  maintain  continually  that  integrity  of 
purpose,    to  cxliibit  day  after  day  that  steady  and 
persistant   hibour   in   tlie   interests   of    tlie   Soeiety 
which  was  neeessarilv  rei|iiiivd  for  its  advaueement. 
IJoth  the  Editor  and"  the  Secretary  were  admirable, 
honest,  straightforward,   and  not  only  acconiplislied 
but    honouralile    men.      They    re(iuired    no    police 
supervision  :  they  ilid  their  duty  honourably,  without 
tlie  necessity  for" that  supremacy  wliich  was  always 
Ro  unfortunate.    There  was  no  necessity  for  coercion  ; 
all  that  was  retpiired  was  continual  support.      He 
lioped  that  under  the   new   reign   tliese   gentlemen 
would  not  lag.     The  increase  of  salary  mentioned 
that  morning  was  only  an  acknowledgment  of  what 
the  Council  desired  to  do  in  the  interests   of   tlie 
Society — to    acknowledge    merit   as  handsomely   as 
pos.sib"le.     The  Coiuicil  felt  that  they  were  indebted 
to  their  ofticere,  and  desired  also  to  encourage  them. 
He  felt  sure  that  the  importance  and  interest  which  I 
had  l)een  added  to  the  Society  by  this  most  exti-a-  ' 
ordinary  meeting  at  (Uasgow  would  increase  those 
gentlemen's  sense  of  responsibility,  and  lead  them 
to    sacrifice  themselves  to  their   laboui-s   more   and  i 
more.     He  did  not  mean  to  say  that  there  was  any  | 
gi-onud  for  complaint :  he  merely  desu-ed  to  convey 
that  the  Council  wivs  responsive— the  more  they  got,  | 
the  more  would  they  return.     They  desired  that  the 
Society  should  not  lag  behind  :  especially  that  the 
.Toirmal  should  be  maintained  iu   the   forefront   of 
European  scientific  literatm-e  :  and  they  were  deter- 
mined that  all  they  could  save  in  the  mauagemeut  of 
the   Society   should   be  expended  in  behalf  of   the 
maintenance  of  the  Journal  iu  the  interests  of  the 
commnnity  they  desired  to  sei-ve. 

Mr.  Watson  Smith  (Editor),  in  responding,  paid  a 
high  tribute  to  the  wise  counsel  of  the  new  President 
with  respect  to  the  original  arrangement  of  that 
)iart  of  the  Society's  Journal  devoted  to  "Journal 
ami  Patent  Literature,"  He  showed  that  it  was 
-Mr  blond's  advice  which  had  led  to  tlie  adoption  of 
a  plan  that  had  been  found  to  work  efficiently  and 
satisfactorily,  and  had,  moreover,  seciu-ed  economic 
resiUts  at  a  time  when  funds  were  low  and  friends 
were  few.  He  had  thus  been  a  friend  in  the  time  of 
need  of  the  Society ;  and  this  service  was  rendered 
in  a  perfectly  quiet  and  unostentatious  manner 
through  the  speaker,  who  now  had  the  greatest 
pleasure  in  bearing  testimony  to  it.  Mr.  Watson 
Smith  then  refeiTcd  to  the  valnable  assistance  received 
from  the  large  stafif  of  abstractors  working  under 
him.  anii  comprising  some  of  the  most  experienced 
])ractieal  chemists.  He  pointed  out  that  the  more 
specialists  were  engaged,  and  the  more  the  laboiu'  was 
subdivided,  so  as  to  give  each  man  congenial  occu- 
pation, the  better  each  branch  i>f  work  would  be 
done. 

Mr.  C.  G,  Cres.sweii.  (General  Secretary)  cordially 
agieed  with  the  broad  principles  laid  down  by  the 
I'l-esident.  The  Society's  existence  was  entirely 
dependent  on  its  utility  to  the  pubUc,  and  he  per- 
sfinolly  had  the  siune  relation  to  the  Society  which 
the  Society  hail  to  the  world  at  large.  He  depended 
entirely  on  his  utility,  and  he  coidd  only  hope  that 
in  the  future  he  might  be  as  successful  as  in  the  past 
in  meriting  the  kind  commendations  of  the  successive 
Presidents  of  the  Society.  In  some  respects  the 
position  of  a  Secretary  was  a  difficult  one.  He  was 
a  permanent  officer  who  had  to  deal  each  year  with 
a  new  President.  IJut  they  always  ended  in  the  same 
way,  with  kind  commendations  on  the  one  side  and 
the  utmost  g<x>d  feeling  on  both.  The  present  occa- 
sion was  no  exception  to  the  rule.  Tlie  President 
had    eulogised    him    far  beyoml   his  inerif.s,   and  he 


wished  he  deserved  half  of  what  had  been  so  kindly 
said  of  him. 

An  enthusiastic  rendering  of  AuhlLang  Sijne  by 
the  whole  of  the  party  brought  the  evening  t,o  a 
close. 


THE  EXCURSIONS. 


Visit  to  Nobel's  Dynamite  Works. 

On  Tliutaihiii  ,iioniliuj,  on  the  invitation  of  thediree- 
tors  of  Nobel's  Explosives  Company  (Limited),  a  very 
large  party  left  St.  Enoch  Station  ijy  special  train  for 
Nobel's  Dynamite  Factory,  near  Stevenston.  Ayrshire. 
They  were  accompanied  by  Mr.  Ludwig  Moud,  the 
President,  and  Professor  .Tames  Dewar,  F.RS  , 
Ex-president  ;  and,  among  the  other  gentlemen  who 
were  iunted  to  take  part  in  the  excursion  were  : 
Mr.  R,  F.  Carpenter,  Manchester  ;  Professors  .lack, 
M'Kendrick,  and  Ferguson,  Glasgow  ;  Mr.  E.  K. 
Muspratt,  Liverpool  ;  Dr.  Sijuire,  London  ;  .Mr.  A.  H. 
Allen,  Slieffield  :  Professor  .1.  Campbell  Urowii, 
Liverpool  ;  Dr.  G.  H.  Bailey,  Manchester  ;  Mr.  Thos. 
Tyrer,  London ;  Colonel  Ellis.  RE,,  War  Office, 
London  ;  Mr.  David  Guthrie,  Glasgow  ;  Mr,  F.  W. 
Paul,  Steel  Companv  of  Scotland  ;  Mr.  F.  J.  Rowan, 
C.E.,  Glasgow  ;  Mr."E.  C.  C,  Stanford  and  Mr.  R.  R. 
Tatlock  ;  Dr.  Ivor  Lagerwail,  St.  Petersburg :  Mr. 
A.  R.  Pechiney,  Salindres.  France  ;  Mr.  John  Watson, 
of  Eamock  ;  Mr.  G.  G.  Hendereou,  and  a  number  of 
other  gentlemen.  On  aniving  at  Ardeer  the  com- 
pany were  met  by  Mr.  Thomas  Reid,  chairman  of 
Nobel's  Explosives  Company  ;  Sir  Charles  Teuuant, 
Bart  ;  Mr.  Hugh  Beckett,  and  Mr.  Leonard  (Sow, 
directors ;  Mr,  Thomas  .lohustou,  manager  ;  Mr, 
Francis  J.  Shand,  assistant  manager ;  and  Mr 
M'Roberts,  works  manager.  The  company  were 
taken  through  all  the  depai-tments  of  the  factory, 
the  chemical  portion  of  which  included  laboratory  ; 
the  Kieselguhr  mill ;  nitric  acid,  refuse  acid,  an  I 
nitrate  of  lead  de[iiu-tments ;  ammonia  mill,  and 
acid-mixing  department. 

The  testing  of  explosives  in  a  Ballistic  mortar  was 
next  shown,  the  strength  being  measiued  by  the 
'  recoil  of  the  mortal',  which  isslimg  like  a  peudulum  ; 
and  the  visitors  then  proceeded  to  the  "  E.\plosives  " 
portion  of  the  works,  where  the.v  inspected  the  nitro 
cott  in  drying  stoves  and  factory,  air-compressing 
house  and  incline  winding  engine,  No.  2  nitro- 
glycerin department,  nitrating  house,  separating 
house,  final  washing  and  filtering  house,  dynamite- 
mixing  houses,  dynamite-cartridge  huts,  gelatin 
mixing  hoUse.  gelatin-cai-tridge  huts,  packing  house, 
magazine,  and  loading  bank,  thereafter  proceeding 
by  tramway  to  the  site  of  the  experiments. 

At  the  conclusion  of  the  toiu'  of  the  works  the 
visitors  were  entertained  to  luncheon.  Mr.  Thomas 
Reid  presided,  and  Sir  Chas.  Tennant  officiated  as 
"croupier."  The  toasts  of  '  Her  Majesty  the  Queen  " 
and  "  The  other  Membere  of  the  Royal  Family  "  were 
loyally  pledged,  and  the  chairman  expressed  the 
'  pleasure  which  the  visit  of  the  Society  gave  himself 
I  and  his  co-direetors.  He  said  he  hoped  that  the 
members  had  lieen  satisfied  with  the  processes  which 
they  had  seen,  and  that  they  approved  of  the  precau- 
tions taken  to  prevent  accident  He  then  alluded  to 
the  importance  of  the  operations  of  the  Society  o( 
Chemical  Industry,  remarking  that  the  stimulation 
of  chemical  industry  was  an  object  of  national 
moment.  It  was  <|uite  obvious  to  liini  that  if  this 
country  was  to  h(dd  its  own  against  intelligent 
foreigner  it  wouM  be  by  its  |i:'opl,'  meeting  them  on 
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eqnol  terms.  Uuless  they  were  as  eouversant  with 
the  iippliciition  of  chemiHtry  ns  the  foreiguere  were, 
they  WDulil  hiive  very  littU>  chiinee  of  Bucceeiliiig  in 
tlie  eonipetition.  Mr.  Ludwig  Moiul  returned  thanks 
on  behalf  of  the  Society.  Sir  Charles  Tennant  pro- 
posed the  health  of  the  guests,  and  M.  Peehiney 
and  Professor  .Tack  acknowledged.  Professor  Dewar 
tlien  gave  '"  Success  to  Nobel's  Dynamite  Company." 
He  said  it  was  really  a  great  day  f<n'  Scotland  when 
th<^  industry  they  carried  on  was  inaugurated.  It  was 
not  only  most  recondite  and  interesting,  but  it  was 
essentially  novel.  The  visitors  had  just  seen  the 
largest  dynamite  factory  in  the  world,  where  daily 
tlier*!  was  produced  something  like  eight  tons  of 
explosives.  He  had  known  the  establishment  for  15 
or  20  years,  diiring  which  time  it  had  lieen  practically 
doubled  in  extent.  He  had  seen  the  whole  olal)ora- 
tiou  of  the  machinery  for  the  manufacture  of  lilasting 
gelatine,  which  any  chemist  would  admit  was  the 
most  marvellous  of  all  the  manufactures  of  explosives. 
It  was  W(niderful  to  think  of  the  tons  of  material 
made  by  the  solution  of  uitro- cellulose  and  nitro- 
glycerin. As  to  the  care  that  was  taken  to  avoid 
accident,  it  seemed  to  him  that  if  anything  did  break 
down  it  was  due  not  to  any  want  of  rigid  supervision, 
b>it  to  that  always  unknown  quantity  which  waa 
introduced  into  any  manufacture  of  the  kind  where 
it  was  necessary  to  employ  labour  that  was  not 
skilled.  It  was  difficult  to  educate  such  persons, 
however  often  the  necessity  of  caution  was  repeated. 
The  chairman  replied. 

The  following  experiments  with  dynamite  and 
blasting  gelatin  were  afterwards  shown  :  — 

Experiments  to  Dkmon.stuate  tmk  Safety  or 
DYNiMiiK  Asn  Blasting  Gelatin. 

1.  An  iron  block,  weighing  400  lbs.,  was  allowed 
to  fall  from  a  height  of  2.5  ft.  on  to  a  .50-lb.  box  of 
dynamite ;  the  box  and  contents  were  smashed 
without  explosion. 

2.  The  same  experiment  was  repeated  with  a  50-lb. 
box  of  lilasting  gelatin. 

3.  One  pound  of  loose  gunpowder  was  fired  inside 
a  o-lb.  packet  of  dynamite  cartridges.  The  dynamite 
was  fired  and  scattered  around  in  a  burning  conditiou, 
but  did  not  explode. 

4.  The  cutting  in  two  of  a  dynamite  and  a  gelatin 
cartridge  was  then  shown,  and  the  one-half  of  each 
cartridge  was  burneil  and  the  other  halves  were 
exploded. 

Experiments  to  Demon.stkatf.  the  Power  of 
Dynamite  and  Gelatin  and  tiieii!  Local  Fobce. 

5.  The  iron  block  used  for  smashing  the  box  of 
dynamite  (Experiment  1)  was  shattered  by  a  little 
of  the  dynamite  on  which  it  fell. 

fi.  The  iron  block  used  for  smashing  the  box  of 
gelatin  (Experiment  2)  was  .shattered  by  some  of  the 
gelatin  on  which  it  fell. 

7.  Blowing  up  tree  roots  with  dynamite  and  blasting 
gelatin. 

8.  Perforation  of  i-inch  boiler  plate  with  sheet 
tin  propelled  from  a  wooden  cylinder  by  a  dynamite 
charge. 

it.  Explosion  of  the  various  compounds  made  by 
Nobel's  Company  in  lead  conesof  uuilorm  ilimensious. 
and  comparison  of  the  results  with  the  action  of 
gunpowder. 

10.  One  pound  of  dynamite  exploded  8  ins.  above 
a  ,;-inch  boiler  plate  was  found  only  to  slightly  bend 
the  latter. 


11.  Explosion  of  a  single  cartridge  of  dynamite, 
placed  on  the  top  of  a  J -inch  boilerplate,  hurts  a 
small  hole  in  it. 

12.  Explosion  of  a  single  cartridge  of  dynamite, 
a  i-inoh  boiler  plate  and 
burst   a   large  hole   in    the 


placed  on  the  top  of 
covered  up  with  sand, 
plate. 

13.  Destruction  of  a 
dyiuimite  placed  on  it 


wooden  raft   with  .5  lbs.  of 
a  second  raft  distant  10  ft. 


from  the  other  remained  uninjui'ed. 

AiiDiTio.vAi.  Experiments. 

11.  {!ross  of  200  1-inch  cartridges  placed  longi- 
tudinally end  to  erld,  with  1  in.  space  between  each, 
exjjloded  simultaneously  when  a  detonator  was  tired 
in  one  of  the  cartridges. 

1 5.  A  stockade  consisting  of  railway  sleepers  was 
cut  down  by  the  explosion  of  a  charge  of  blasting 
gelatin  contined  in  a  1-inch  gas  pipe. 

1(5.  A  packet  containing  !j  lbs.  of  blasting  gelatine 
was  thrown  into  the  pond  and  tired. 

The  party  was  then  photographed  and  returned 
to  town,  having  spent  a  most  enjoyable  day. 

Prhits  of  the  Group  iihotoiji-aiihrd  nt  Ardfer  'intii/ 
he  had  nii  appUcaiinti  to  T.  Paffcrsnii,  Phofor/rnplifr, 
Byldgofiatfl,  Irrhic,  N.Ii..  jJi-ir-  3«.  6./.  rarh^ 

Visit  to   I-'oktii  Biuik.e  .\nii   Bkoxiu  its  On,  AVork.s 

Another  party  of  about  80  members,  in  ehai'ge  of 
Mr.  W.  J.  Chrystal,  Honorary  Treasurer  of  the 
Glasgow  and  Scottish  Section,  left  the  Queen 
Street  Station  at  10  a.m.  on  Thursday  for  South 
Queensfen-y  by  special  train.  On  arrival  they  were 
received,  iu  the  unavoidable  absence  of  Mr.  Arrol, 
the  engineer  in  chiu-ge,  by  a  number  of  draughtsmen, 
who  kindly  volunteered  their  services  to  conduct 
the  party  through  the  works  of  the  Forth  Bridge. 
Attei-  inspecting  the  preparation  of  the  huge  plates 
and  tubes  for  erection  in  their  respective  positions, 
the  memlters  went  on  board  a  steamer  iu  order  to 
obtain  a  general  view  of  the  bridge  itself.  At  t]:e 
foot  of  one  of  the  great  piers  the  steamer  hove- to,  to 
enable  the  visitors  to  thoroughly  inspect  the  method 
employed  for  erecting  the  cantilevers. 

At  one  o'clock  the  party  proceeded  to  Broxburn 
Oil  Works  by  special  train.  On  arrival  they  were 
received  by  a  party  of  the  directors,  the  manager, 
Mr.  W.  Henderson,  and  the  chemical  staff".  They 
first  viewed  the  extraction  of  the  shale  from  the  pits, 
and  thence  proceeded  to  the  distillation  retorts  and 
thoroughly  examined  the  processes  of  purifying  tiie 
oil.  At  this  point  an  adjournment  took  place  for 
lunch,  kindly  provided  by  the  Company  ;  :xiid  after 
lunch,  the  refinery,  ammonium  sulphate  recovery 
process,  and  separation  of  pai'affin  from  the  oil  by 
pressure,  with  subsequent  pimficatiou  of  the  solid 
paraffin  as  a  preliminary  step  in  the  manufacture  of 
candles,  were  inspected.  Soon  after  .5  o'clock  the 
members  returned  to  Glasgow. 

Visit  to  Tiidk.nliebaxk  Printworks. 

A  party  of  about  20  memberrj  proceeded  to  Thoni- 
liebank  station,  whence  they  were  conveyed  iu 
omnibuses  to  the  Tiioknliedaxk  Puint  Wokks, 
originally  founded  by  the  late  Mr.  Walter  Crum. 
They  were  received  by  ^Ir.  McFarlane,  the  manager, 
and  conducted  through  these  magnificent  works  in 
three  parties. 

The  singeing,  bleaching,  printing,  finishing,  and 
packing  departments  were  visited  in  turn  ;  and  the 
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process  of  engraving  the  copper  rollers  was  also 
witnessed. 

At  1'2.30  the  party  ailjourned  to  the  Village  Hall, 
where  a  handsomo  lunclipmi  was  served.  Mr.  ^IcFivr- 
lane  ))resided  at  oue  table,  aud  Mr.  Lousdale  at 
another.  Toasts  in  honour  of  the  Society  were 
proposed  l)y  these  gentlemen,  and  Mr.  James  Sharp, 
Mr.  Mather,  and  othei-s,  returned  thanks  on  behalf  of 
the  Society,  not  only  for  the  privilege  of  being 
permitted  to  inspect  the  celebrated  works,  but  also 
for  tlieir  reception.  They  regi-etted  that  more 
membei-s  of  the  Society  were  not  able  to  Vie  present, 
but  to  those  who  were  there  it  was  an  occasion  to  be 
long  held  in  pleasant  remembrance. 

The  party  then  proceeded  to  the  L.<sglo.in  Iron- 
works, where  they  were  received  by  the  Messrs. 
Addie  and  the  staff  A  "  cast  "  was  first  shown,  and 
then  Addie's  process  for  recovery  of  ammonia  from 
blast  furnace  gases  was  examined.  By  this  means, 
for  each  ton  of  coal  used,  about  22  lbs.  of  ammonium 
sulphate  are  recovered. 

Thd  Slmmeklke  Ikoxwokk  was  next  visited,  the 
party  being  received  by  Mr.  Neilson  and  the  manager. 
Here  again  a  "cast"  was  sliowu,  and  then  the 
process  in  use  for  recovery  of  ammonia  from  tlie 
l)la8t  furnace  gases  was  exhibited.  Refreshments 
were  then  provided,  and  the  party  retiu-ned  to  town. 

A  few  members  also  visited  Messrs.  Thomson's 
shipbuilding  yard,  where  they  had  an  opportunity 
of  inspecting  the  "  City  of  New  York,"  recently 
launched  for  the  Inman  aud  International  Line,  aud 
now  preparing  for  sea.  This  is  the  largest  steamer 
afloat,  if  we  except  the  "Great  Eastern,'"  now 
awaiting  demolition  in  the  immediate  ueighboiu'hood. 

A  few  othei-s  visited  the  colossal  works  of  the 
Singer  Sewing  Machine  Co.  at  Kilbowie.  For 
modem  labour-saving  machinery  these  works  are 
probably  unique,  and  are  full  of  suggestion  for 
those  engaged  in  quite  different  departments  of 
industry. 

One  or  two  members  also  availed  themselves  of 
the  opportunity  to  visit  the  works  of  the  "Glasgow 
Cleansing  Department,"  in  which  connexion  it  is 
worthy  of  note  that  the  Coiisoration  of  Glasgow  has 
purchased  a  large  tract  of  bog  land  out  beyond 
Paisley,  to  the  right  and  left  of  the  Caledonian  line 
to  Greenock,  which  land  is  gradually  being  reclaimed 
by  aid  of  the  town  refuse  so  as  to  produce  first  rate 
crops  of  vegetables  and  grain. 

<  )n  Friday  morning  a  large  party  left  the  Central 
Station  at  i)  a.m.  for  Greenock,  to  inspect  Messrs. 
Walker's  Sugar  Refinery.  They  were  received  by 
Mr.  T.  L.  Patterson,  the  manager,  and  conducted 
through  each  department,  where  the  processes  were 
explained  by  members  of  the  firm. 

At  noon  they  proceeded  to  Prince's  Pier,  where 
they  were  joined  by  another  large  contingent  of 
gentlemen  and  ladies,  and  went  on  board  the 
"Victoria,"  oue  of  the  famous  Clyde  steamers, 
specially  chartered  for  the  purpose.  The  "  Victoria '' 
then  proceeded  down  the  Clyde  to  Brodick  Bay  in 
the  Island  of  Arran,  returning  by  the  Kyles  of 
Bute.  The  weather  w.as  most  favourable,  and  the 
visitors  did  ample  justice  to  the  magnificent  repast 
provided.  About  5  o'clock  the  pai-ty  returned  to 
Greenock,  where  the  special  train  met  them  and 
brought  them  back  to  town. 


Comminn'rati'oiT. 
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THE  MANUFACTURE  OF  EXPLOSH'ES  AS 
CARRIED  ON  BY  NOBEL'S  EXPLOSIVES 
COMPANY. 

The  Ardeer  Factory  is  situated  on  the  Ayi'shire 
coast,  between  Saltcoats  and  Irvine,  amidst  a  some- 
what dreary  and  desolate-looking  stretcli  of  sandhills. 
The  works  of  tlie  Company,  witli  their  various 
buildings,  nitric  acid,  gnn-cotton,  and  nitro-glyceriu 
works,  mixing  houses,  cartridge  huts,  engineering 
shops,  and  other  constructive  and  manufacturing 
departments,  occupy  an  area  of  nearly  4'  lO  acres.  In 
order  to  comply  with  Government  regulations  the 
explosives  departments  are  separated  by  wide  sand 
embankments,  and  are  further  protected  from  the 
pos.sibility  of  a  general  explosion  by  being  situated 
at  considerable  distances  from  each  other.  They  are 
connected,  however,  by  several  miles  of  tramways, 
and  by  piping  overhead  and  underground.  Tlie 
factory  is  lighted  by  gas  manufactured  within  the 
grounds,  possesses  its  own  telegraphic  an<l  telephonii- 
means  of  communication,  aud  is  in  possession  of  an 
ample  supply  of  water,  which  is  utilised  in  tlie 
various  processes  connected  with  the  preparation  of 
the  explosives.  As  the  railway  companies  in  (ireat 
Britain  decline  to  undertake  the  conveyance  of  nitro- 
glycerin compounds.  Nobel's  Explosives  Company 
requh'e  to  provide  independent  means  of  distributing 
their  productions,  and  this  is  accomplished  by  means 
of  a  small  fleet  of  specially-eqtiipped  steamers  and 
saihug  vessels,  the  maintenance  of  which  must  add 
much  to  the  cost  of  the  explosives  by  the  time  they 
are  delivered  to  the  miner  or  contractor.  The 
proximity  of  the  Ardeer  Factory  to  the  coast  enables 
the  Company  to  load  their  vessels  dii'ect  from  the 
works,  and  by  means  of  lines  of  tramways  to  the 
water's  edge  they  are  able  to  place  the  cargo  of  explo  - 
sives  on  boai'd  with  the  requisite  care  and  rapidity. 

At  Ardeer  the  Company  employ  from  four  to  five 
hundred  hands,  including  a  large  and  experienced 
staff  of  chemists  ;  and  as  tbere  is  possibly  no  work  in 
the  kingdom  where  there  is  so  much  immediate  and 
ever-present  danger,  it  speaks  much  for  the  extra- 
ordinary Ciue  and  precautious  which  are  observed  in 
every  dep.artment  that  there  have  been  comp.aratively 
few  accidents.  Everywhere,  rules,  cautions,  and 
instructions  are  exhibited  for  the  guidance  of  the 
employes,  and  as  a  warning  to  the  very  few  visitors 
who  are  admitted  within  the  gates.  The  comparative 
immunity  from  accident  which  has  marked  the 
history  of  this  factory  is  doubtless  due,  in  a  great 
measure,  to  the  legislative  enactments  which  in  this 
country  surround  the  manufactiure  and  use  of  explo- 
sives, and  the  care  taken  by  the  officials  of  the 
Company  to  cari-y  out  every  ride  to  the  letter.  The 
comprehensive  nature  of  these  regidations  may  be 
surmised  when  we  mention  that  under  the  Explosives 
Act  of  1875,  with  subsequent  amendments  and 
additions,  there  are  122  sections,  4  schedules,  200 
sub-sections,  and  11  Orders  in  Council,  all  abountling 
in  miles  and  regulations  of  various  descriptions,  and 
their  alternative  penalties.  For  example,  special 
byelaws  and  regulations  appUcable  to  harbours, 
estuaries,  &c.,  many  of  them  of  a  prohibitive 
character,  and  others  apparently  framed  with  a  view 
to  limit  as  much  as  possible  the  use  of  high  explosives, 
have  been  passed.  So  fai'  has  one  harbour  corpora- 
tion carried  its  dread  of  nitro-glycerin  compounds 
as  to  insist  npon  all  men  in  the  vicinity  of  a  vessel 
loading  and  discharging  dynamite  being  clad  in 
special  flannel  and  pocketless  garments,  and  if  horses 
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are  to  be  lulmitted  on  the  Biime  qnny,  they  must 
appear  with  tlie  iiiinsuiil  adJitiou  of  stout  boots, 
having  uo  nails  or  iron  in  the  soles.  The  care  that 
is  necessary  in  connexion  with  the  management  of 
an  explosives  factory,  and  in  c(JUiliicting  tlie  sale  of 
these  coniponmls,  may  tliorefore  l>e  assumed  to  be 
considoraljle. 

The  workmen  engaged  in  what  are  known,  for  the 
sake  of  distinction,  as  the  "danger"  departments, 
are  dressed  in  a  red  flannel  popketless  uniform,  and 
the  female  workers  engaged  in  the  operation  of 
carti'idge-making  wear  a  dress  of  blue  serge,  while 
other  depiu'tmeuts  are  distinguished  by  uniforms  of 
grey  flannel  and  of  blue  jersey,  and  the  foremen 
superintend  operations  in  a  neat  patrol  uniform.  It 
may  also  be  mentioned  that  the  factory  is  under  the 
special  protection  of  the  Ayrshu'e  county  cousta- 
buhu-y,  several  members  of  which  are  in  the  pay  of 
the  Company,  and  are  stationed  throughout  the 
woi'ks.  Apart  from  their  other  special  duties,  the 
poUcemeu  prevent  the  workers  from  conveying 
articles  of  metal  or  of  any  dangerous  nature  into  the 
explosives  departments. 

The  Ardeer  Factoi-y  bears  evidence  in  every  depart- 
ment of  the  skilful  planning  and  technical  ingenuity 
of  Mr.  George  M'Eoberts,  F.R.8.E.,  F.C.S.,  F.I.O., 
the  works  manager,  who,  alter  the  experience  of 
many  yeiu-s,  has  succeetling  in  desiguiug  and  con- 
stnictiug  the  special  machinery,  of  a  very  costly 
character,  in  use  in  several  of  the  depiu-tments, 
which  to  the  casual  visitor  would  seem  to  be  only 
partially  protected  by  the  temporary-looking  wooden 
erections  throughout  the  grounds.  This  mechanical 
skill  is  specially  marked  in  the  departments  connected 
with  the  manufactui'e  of  the  gelatinous  explosives, 
which  we  believe  occupied  many  years  in  designing, 
constructing,  and  arranging,  and  cost  a  very  large 
sum  of  money  to  bring  to  their  jH-esent  perfect 
condition. 

NlTKO-CiLYCEKlX. 

Nitro-glycerin,  the  explosive  compound  which 
enters  into  all  the  blasting  agents  manufactiu'ed  at 
Ardeer  Factory,  was  iliscovered  by  Sobrero,  an 
Italian  chemist,  in  184(5.  It  is  manufactured  by 
injecting  glycerin  under  pressure  into  a  mixture  of 
nitric  and  sulphiuic  acids.  It  is  a  dense,  oily  fluid, 
of  a  pale-brown  coloiu',  and  sweet  pungent  taste, 
producing,  if  tasted,  acute  headache,  nausea,  and 
vomiting.  Its  speoitic  gravity  is  1"  6.  The  chemical 
reactions  in  the  conversion  of  glycerin  into  nitro- 
glycerin may  thus  be  shown : — 

CjIfUa  +  .'illNO;,  =  CiHjO:,  +  .•iH.,0 

If;,  3  (NO,) 

Previous  to  the  invention  of  dynamite  by  Mi-.  Nobel 
in  1867,  the  use  of  pm-e  nitro-glycerin  as  a  blasting 
agent  had  become  very  extensive,  but  as  no  method 
of  packing  could  insure  its  safe  transmission  in  a 
liquid  condition,  and  fearful  accidents  resulted  from 
its  use  in  mining  operations,  the  employment  of 
nitro-glycerin  by  itself  as  an  explosive  was  liually 
abandoned.  When  nitro-glycerin  is  in  a  frozen  or 
crystallised  state  it  is  not  so  liable  to  explosion  as 
when  in  a  liquid  form. 

1)\.NAMITK. 

We  have  become  so  accustomed  to  hear  of  dynamite 
and  nitro-glycerin  in  connexion  with  the  terrilile 
outrages  which  have  so  often  recently  startled  and 
horritied  the  public,  that  we  are  apt  to  forget  how 
usefid  these  compounds  are  when  in  projDcr  hantls. 
and  to  how  many  good  pmposes  they  may  be  apjilicd. 
The  most  destructive   agents,  under  the  control  of 


science,  serve  the  most  beneticent  ends,  and  wliilst 
on  the  one  hand  few  are  more  destructive  tlian  those 
w(>  have  mentioned,  few  on  tlie  other  hand  are  more 
helpful  or  more  essential  in  mining  and  engineering 
undertakings  of  vaiions  kinds.  Since  dynamite  was 
first  brought  out  by  Alfreil  Nobel  in  18(57,  it  has  so 
firmly  established  itself  that  it  now  commands  a  very 
extensive  sale  ;  yet,  ntither  in  transit  nor  in  storage 
has  it  caused  disastrous  accidents,  such  as  those  with 
which  the  name  of  gunpowder  has  been  associated. 
This  last  fact  we  mention  bt^cause  so  many  are  j^re- 
judiced  against  the  use  of  dynamite  on  the  ground  of 
its  supposed  extreme  danger.  As  a  matter  of  fact,  no 
other  blasting  agent  at  present  known  excels  it  in 
point  of  safety,  with  jDcrhaps  the  exception  of  the  new 
gelatinous  explosives,  to  which  we  shall  also  refer.  A 
box  or  packet  of  dynamiti'  may  be  thro\vii  from  any 
height,  or  sustain  a  violent  shock,  without  explosion. 
That  it  is  much  safer  than  gunpowder  under  all  con- 
ditions of  transport  has  been  satisfactoiily  shown  by 
the  evidence  brought  before  a  Special  Committee  of 
the  House  of  Commons  in  1874  ;  by  the  experiments 
of  Professor  Bischof ,  made  before  the  Sub-Committee 
of  Railway  Goods  Managers,  who  had  been  appointed 
to  report  upon  the  matter ;  and  by  the  fact  that  many 
thousand  tons  have  been  conveyed  by  rail  on  the 
Continent,  although  in  this  country  we  learn  that  the 
railway  companies  continue  to  refuse  to  grant  facili- 
ties for  its  conveyance  over  their  lines,  notwithstand- 
ing the  repeated  remonstrances  of  Her  Majesty's 
Inspectors  of  Explosives.  Dynamite  is  a  plastic 
substance,  of  reddish-brown  coloirr,  and  consists  of 
nitro-glycerin  absorbed  in  porous  Kieselguhr,  or 
earth-meal.  Many  other  absorbent  materials  than 
Kieselguhi-  may  be  used  in  its  preparation ;  and  in  the 
early  days  of  its  manufacture,  sawdust,  chai'coal, 
brick  dust,  paper,  rags,  and  various  other  materials 
were  employed.  Ivieselgulu-  has,  however,  been 
recognised  as  the  suljstance  forming  the  best  and 
most  useful  absorbent,  and  this  choice  has  been 
fm-ther  justified  by  the  absence  after  explosion  of  the 
noxious  fumes  of  carbonic  oxide,  which  render  char- 
coal and  other  materials,  although  equally  absorbent, 
so  hurtful  to  the  health  of  the  miner. 

The  inert  base,  Kieselguhr,  is  the  mineral  remains 
of  a  kind  of  moss  which  grew  in  stagnant  waters. 
The  stem  consisted  chieHy  of  silica,  and  when  the 
organic  substance  of  the  plant  decayed,  the  silicious 
portion  remained,  retaining  the  shape  it  had  when  it 
formed  a  part  of  the  plant — that  is,  a  series  of  cells 
or  diatoms.  Beds  of  Kieselguhr  are  found  in  many 
parts  of  German.y,  and  also  in  this  country,  where 
they  form  the  bottoms  of  peat  mosses. 

Dynamite,  as  manufactiu'ed  at  Ardeer  Factory,  con- 
tains 75  parts  by  weight  of  nitro-glycerin  absorbed 
in  '2o  parts  by  weight  of  Kieselguhr.  In  comparison 
with  blasting  powder,  its  use  is  said  to  afibrd  a 
considerable  sa\'ing  in  time  and  laboiu-,  serious  items 
in  the  expense  of  mining  operations.  With  dynamite, 
fewer  and  smaller  bore-holes  are  said  to  be  reqim-ed, 
an<l  hence  tlie  saving  of  time,  tools,  and  fuse,  and, 
with  an  ordinary  degree  of  care,  there  is  a  perfect 
immunity  from  accidents  in  stemming  bore-holes. 
And  again,  the  extreme  velocity  of  the  explosion 
makes  it  as  effective  in  fissured  as  in  soiind  rock. 
Blastings  with  it  are  therefore  shown  to  be  more 
rapidly  performed  than  with  gimpowder  —  an  im- 
))ortant  matter,  especially  in  sinking  wells  and  in 
(U-iving  tunnels.  Bouldex's,  we  are  informed,  may  be 
broken  witlioiU  hoflag,  by  simjily  exiJlodiug  a  cartridge 
or  two  placed  upon  them  and  covei'ed  with  clay  or 
sand,  but  when  a  short  bore-hole  is  made  much  less 
dynamite  will  do  the  work.  The  largest  roots  of 
trees  are  easily  broken  up  so  as  to  permit  of  theii' 
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removal,  by  jiulit-iously  insortiiifj  iiiul  oxplodinprBniall 
churges  in  uuper  holes  horod  in  the  wood,  ami  old 
roots  nniy  lu-  removed  Imdily  liy  a  lew  eartridges  ey- 
l)loded  in  tlie  soil  lieueath  tliem,  or  trees  may  1)C 
entirely  nprooteil.  In  doek  and  harlionr  works,  such 
as  in  tiie  removal  of  river  bars  and  harbour  obstrue- 
tions,  and  in  tlie  breaking  up  of  wrieks,  half-tide  or 
sunken  rocks,  this  explosive  is  extremely  eonveuieut, 
and  until  the  introduetion  of  Mr.  Nobel's  gelatinous 
eoinponnds,  it  had  almost  entirely  superseded  other 
blasting  agents  for  these  purposes.   . 

In  eold  weather,  dynamite  and  all  uitro-glycerin 
eompouuils  freeze  or  harden,  even  at  so  low  a 
temperature  of  to  Fahr.,  but  on  being  warmed  they 
resume  their  normal  eonditiou.  In  n  Irozen  state 
dynamite  burns  very  slowly,  and  owing  to  the  danger 
attending  its  use  when  in  that  state,  it  should,  in  the 
lirst  place,  be  thawed  or  softened  by  meaus  of 
speeially-t^oustrueted  warming  pans.  Dynamite  in 
its  normal  or  plastic  condition  burns  freely  wheu 
set  tire  to  in  small  iiuantities,  but  a  large  quantity 
is  liable  to  explode  while  burning.  Special  detona- 
tors are  employed  for  the  exploding  of  chm-ges  of 
this  compound,  which,  if  merely  ignited  by  means  of 
a  fuse,  will  take  tire  and  biu-n  away  with  unpleasant 
fumes. 

Gklatixols  Explosives. 

■  louder  the  patent  rights  of  their  technical  director, 
Mr.  .\lfred  Nobel,  Nobel's  Explosives  Company 
manufactui-e  several  explosive  compounds,  which, 
from  their  distinctive  appearance,  are  known  as  the 
gelatinous  explosives.  These  consist  chiefly  of 
mi.xtures,  in  various  proportions,  of  nitro-glycerin 
and  nitro-cutton — the  latter  being  practically  dis- 
solved in  the  former — a  condition  in  which  they  are 
so  intimately  blended  that  it  is  almost  impossible, 
through  lapse  of  time  or  the  action  of  water,  for  the 
nitro-glycerin  to  exude  or  the  compound  to  liquefy. 
This  property  of  being  practically  tiuaffected  by  the 
action  of  water  has  been  strikingly  exemplified  in 
the  ejise  of  a  sample  of  blasting  gelatin,  the 
strongest  of  these  compounds,  which  was  suVimitted 
to  the  severe  test  of  being  kipt  in  ivafer  for  nearly 
tienit  i/i'iirs,  and  on  l)eing  recently  removed  was 
found  to  be  in  precisely  the  same  condition  as  wlien 
first  placed  in  the  water  its  strength  and  suscepti- 
bility to  detonation  being  unaltered  by  its  lengthened 
immersion. 

It  woTild  be  siu-prising  indeed  if  explosive  com- 
jionnds  possessing  a  quality  of  such  importance 
should  not  prove  specially  serviceable  alike  in  mining 
and  in  civil  and  military  engineering.  We  learn  that 
in  the  forms  of  blasting  gelatin  and  gelatin-dynamite 
tbey  have,  to  a  very  large  extent,  displaced  dynamite 
and  other  blasting  agents  and  we  may  conclude  that 
the  time  is  not  far  distant  when  the  manufacture  of 
dynamite  will  entirely  cease  for  use  in  Great  Britain, 
as  it  already  has  in  Austria,  and  to  a  considerable 
c"xtent  in  Germany,  Norway,  and  Sweden.  Apart 
from  the  water-resisting  properties  of  these  com- 
pounds, the  great  power  of  the  gelatinous  explosives, 
in  comiiarison  with  ilyinnnite.  has  done  much  to  bring 
about  this  rcsidt.  Indeed,  they  nniy  be  looked  upon 
as  possessing  the  maximum  of  power  in  the  minimum 
of  bulk.  It  is  a  maxim  now  generally  recognised  by 
civil  engineers,  niinei-s.  and  contractoi-s.  that  a 
|)owerfnl  explosive,  at  a  iirice  proportionate  to  its 
power,  is  a  much  more  economical  blasting  agent 
than  a  nonnnally  low.jiriced  but  weak  com]>ound, 
pxcejit  in  special  casi-s  wher<^  the  i)ecularity  of  the 
rock  may  dennunl  the  latter. 

It  has  been  said  that  the  manufacture  of  dynamite, 
so  far  as  practical  and  chemical  skill  are  concerned, 
present    uo    very   great   ilillicultics   ty  the   chemist, 


apart  from  the  extensive  outlay  necessary  for  the 
organisation  of  a  factory  in  accordance  with  the 
CJovernineiit  n^gulatioiis,  ami  the  costly  arrangements 
and  care  reiinired  in  connexion  witli  packing,  stonige, 
conveyance,  and  sale  in  Great  Uritain  ;  but  the  same 
remark  certainly  does  not  apply  to  the  production 
of  the  gelatinous  explosives.  From  what  our  own 
observation  has  enabled  us  to  gather,  and  from  the 
result  of  incpiiries.  we  have  ascertained  that  permis- 
sion to  introduce  these  latter  destructive^  comiiounds 
into  (ireat  Britain  was  only  granted  after  Nobel's 
Exiilosives  Company  had  spent  many  yeai-s  in 
perfecting,  not  only  tlie  compounds  themselves,  but 
also  the  method  of  manufacture,  and  in  inventing 
and  improving  machinery  for  use  iu  the  various 
processes  The  manufacture  is  costly  and  compli- 
cated, and  even  at  this  date  reipiires  such  care 
and  experience  as  to  place  the  production  of  the 
gelatinous  explosives  lieyond  the  reach  of  miscreants 
who  may  have  become  i)ossessed  of  the  various 
apparatus  with  a  view  to  utilising  them  for  unlawful 
purposes. 

Blasting  gelatiu  is  the  most  powerful  of  all  known 
explosives,  and  is  a  tough,  slightly  elastic,  semi- 
transparent  substance,  resembling  ordinary  gelatiu. 
It  contains  93  per  cent,  of  nitro-glycerin,  together 
with  T  ])er  cent,  of  a  special  quality  of  nitro-cottou,  and 
on  explosion  resolves  itself  into  CO;,  H.^O.  and  N  ; 
there  being  just  enough  oxygen  to  combine  with  the 
carbon  and  hycbrogen,  so  that  its  composition  may  be 
looked  upon  as  chemically  perfect  for  the  purpose. 

Tlie  disruptive  force  is  enormous,  being  not  less 
than  50  per  cent,  greater  than  dynamite,  as  proved 
by  the  Ballistic  test. 

Blasting  gelatin  is  supplied  in  cartridges  of  any 
required  size.  In  its  normal  state  it  is  a  tough, 
plastic  ma.ss,  having  a  specitic  gravity  of  alxmt  l'(>. 
Its  plasticity  makes  it  very  convenient  for  charging 
bore-holes,  as  by  squeezing  the  cartridges  with  a 
wiioJen  rod,  they  can  l>e  made  to  fill  the  bore-hole 
completely.  Iu  cold  weather  it  hardens,  and  loses 
its  jelly-like  character.  In  this  state  it  may  be  used 
for  open  blasting  ;  but  it  is  not  recommended  to  use 
it  frozen  for  charging  bore-holes,  as  its  hardness 
renders  it  incapable  of  accommodating  itself  to  the 
inequalities  of  the  hole,  and  attempts  to  force  it 
might  i-esult  in  accident.  Moreover,  a  stronger 
detonator  or  an  unfrozen  priming  cartridge  is 
required  to  explode  it  when  in  this  comlition. 
Frozen  blasting  gelatin  may  be  softened  for  use 
with  perfect  safety  in  the  warming  pans  emplo.ved 
for  thawing  dynamite.  The  effect  proilnced  by  the 
explosion  of  frozen  blasting  gelatin  is  more  violent 
than  that  produced  by  the  explosion  of  the  unfrozen 
material,  because  the  soft  elastic  blasting  gelatiu 
yields  to  the  shock  of  the  explosion,  while  the  frozen 
material  does  not. 

Blasting  gelatin  is  more  insensible  to  shocks  than 
even  dynamite,  and  hence  it  is  necessary  to  emjiloy 
for  its  explosion  a  stiuihjtr  detonator  than  is  used 
with  the  latter  compound.  With  the  view  of  meeting 
this  requirement,  Nobel's  Explosives  Company  now 
manufacture  gelatin  detonatora  of  a  special  strength. 

It  appeal's  that  the  German,  Austrian,  and  Italian 
(xoveriiments  have  recently  adopted  blasting  gelatin 
for  the  pm'poses  of  stibmariue  mining  and  coast  and 
harbour  defence,  and  the  British  Government,  having 
satisfied  itself  of  the  proved  superiority  of  this  explo- 
sive, liave  also  used  gelatin  for  the  purposes  indicated. 

It  is  interesting  to  note  tliat  blasting  gelatiu 
is  prefeiTed  to  all  other  explosives  for  use  with 
the  pneumatic  ilynamite  gun  invented  by  Captain 
Zaliiiski,  of  the  United  States  army,  and  adopted  by 
the  American  and  Italian  Goveiuments. 
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fieliitiu:<lyuaiiuto  is  in  appearance  more  opaque 
tliHU  hlastiu}?  fji'li't'".  "'"1  I'Diisists  of  HO  per  cent,  of 
tliiuly  gelatinised  niti'o-glycerin.witli  nitrate  of  potasli 
anil  wood  cellulose  added  in  certain  proportions.  lu 
praitice  it  is  found  to  lie  from  :>0  to  40 per  cent,  more 
powerful  than  No.  1  dynamite. 

The  slow  detonation  of  gelatin-dynamite  renders 
its  action  a  heaving  and  rending  rather  than  a 
violently  disruptive  one,  and  for  this  reason  it  is  more 
suitable  than  dynamite  or  other  forms  of  high  explo. 
sives  for  blasting  in  rock  which  it  is  desirable  to 
remove  in  as  large  masses  as  possible,  or  in  mild  or 
soft  rock.  At  the  same  time  its  great  power  enables 
it  to  act  cflfectively  on  hard  or  on  metalliferous  rock, 
so  that  it  may  be  said  to  be  put-  exceUeiire  the  ideal 
blasting  agent.  The  gases  or  fiimes  evolved  are  even 
less  injurious  thau  in  the  case  of  dynamite,  so  that 
they  can  have  no  prejudicial  eflect  on  the  workmen 
employed.  Gelatin-dynamite  is  perfectly  stable, 
and  does  not  deteriorate  from  atmospheric  influences, 
and  it  is,  besides,  distinguishable  equally  with 
blasting  gelatin  by  its  very  great  degree  of  non- 
sensitiveness  to  detonation  or  explosion  by  friction. 
Like  other  gelatinous  compounds,  it  is  practically 
insolul)le  in  water,  and  no  precaution  need  therefore 
be  taken  to  free  the  bore-hole.^  from  damp  or  water 
prior  to  inserting  the  charge.  This  quality  remlei-s 
It  specially  suital>le  for  subaqueous  blasting  and  for 
submarine  mining.  The  cartridges  made  usually  of 
seven-eighths  of  an  inch  diameter  are  plastic,  and 
therefore,  when  tamped,  tit  accurately  into  the  bore- 
hole, and  this  apparently  unimi^ortant  fact  will  repre- 
sent, in  many  instances,  again  of  about  25  per  cent, 
in  poteutiaT  energy  o\er  an  explosive -supposing 
such  to  exist  — of  equal  strength  but  rigid  form. 
After  most  thorough  and  conclusive  tests,  gelatin- 
dynamite  has  been  adopted  as  the  blasting  agent  in 
ail  extensive  mining  and  engineering  operations  at 
present  being  carried  on  in  this  country,  notably  in 
connexion  with  the  great  JIanchester  waterworks, 
which  arc  intended  to  supply  water  to  the  city  of 
Manchester  from  laike  Thirlmere,  in  Cumberland, 
and  in  the  construction  of  the  Manchester  ship  canal. 
The  safety  with  which  it  can  be  employed  gives 
it  a  clairti  on  the  attention  of  all  mine-owners, 
contractors,  engineers,  and  quarrymen. 

WE.STgU.\r.TER    AXD    EEtlDlX(i    MoOK  F.ACTOUIES. 

Nobel's  Explosives  Company,  Limited,  have  two 
other  factories,  both  situat^^d  in  Stirlingshire,  aliout 
a  mile  to  the  west  of  Polmont  station. 

"Westiiuarter  factory,  the  larger  of  the  two,  is  set 
apart  entirely  for  the  "manufacture  of  detonators  and 
electric  fuses,  and  consists  of  a  series  of  brick 
luiildings  with  neatly-constructed  wooden  huts  placed 
at  considerable  distances  apart,  and  still  fiu-ther 
isolated  by  means  of  the  u.sual  earth  embankments. 
The  Grovemment  regulations,  which  apply  in  the 
case  of  Ardeer  Factory,  recpiire,  if  it  were  possible, 
still  more  stringent  observance  here,  owing  to  the 
necessity  for  delicate  manipulation  in  many  of  the 
lirocesse's  of  detonator  making  and  charging.  This 
factory  is  divided  into  two  departments,  in  the  one  of 
which  the  various  processes  involved  in  the  conversion 
t)f  sheet  metal  into  detonator  tubes  are  carried  out, 
and  in  the  other— the  danger  department— the  tubes 
arc  charged,  pressed,  examined,  assorted,  and  packed. 

Detonators  consist  of  metal  tubes  about  1  inch  in 
length  anil  ;  inch  in  diameter,  vai-ying  somewhat  in 
dimensions  acconling  to  the  strength  of  charge  they 
are  intended  to  receive.  The  metal  is  prepared  in 
thin  sheets  of  the  longest  possible  length,  which  are 
then  cut  into  strips  of  a  convenient  width,  luid  i^assed 
through  the  various  tube-making  departments  until, 


after  submission  to  several  complicated  processes, 
the  strip  has  been  converted  into  tinisheil  tubes  of 
the  reipiired  length  and  diameter.  When  finished, 
the  tubes  are  removed  to  the  charging  dei)artmcut, 
where,  under  the  careful  manipulation  of  experii-nced 
workmen,  the  requisite  (piantity  of  fulminate  of 
mercury  and  other  chemicals  is  conveyed  anil  pressed 
into  the  detonators.  The  detonators,  now  iinishcd, 
are  packed  in  tin  boxes,  which  are  then  placed  in 
double-wooded  cases,  so  secured  as  to  prevent  their 
contents  from  being  atlected  by  any  damage  done  to 
the  outer  case  during  transit,  and  also  rendering 
them  imper\-ious  to  damp. 

Detonators  vary  in  stiength  according  to  the 
explosive  with  which  they  are  intended  to  be  used. 
The  treble  or  Xo.  3  detonator  is  in  ordinary  use  for 
dynamite  ;  Vmt  as  that  explosive  is  now  rajiidly  being 
supei-seded  by  gelatin-dynamit  and  other  compounds 
of  the  gelatinous  class,  the  No.  5  detonator,  which 
is  specially  adapted  for  the  gelatinous  exphjsives, 
is  in  like  manner  replacing  the  No.  3  detouatoi'. 
Nobel's  Explosives  Company  warn  their  customers 
that  it  is  only  by  the  employment  of  their  No.  .j 
detonator  that  complete  detonation  of  a  gelatin 
compound  can  be  guai'antced,  and  that  intimation 
doubtless  ensures  attention  to  this  important  fact. 

Electric  fuses  consist  of  detonat<.rs  having  two 
insulated  wires,  tipped  with  a  patent  composition, 
inserted  and  fixed  therein — the  open  end  of  the 
detonators  being  then  hermetically  sealed,  so  as  to 
prevent  the  possibility  of  miss- tires  from  damp  or 
any  other  cause.  The  insulated  wires  are  usually 
54  inches  in  length,  but  we  imder.'=tand  that  the  fuses 
can  lie  manufactured  with  w ires  of  any  length.  They 
are  made  of  three  classes,  namely — ordinary  mining 
electric  fuses,  submarine  or  special  electric  fuses, 
and  electric  fuses  for  water  cartridge  blastin.g.  For 
the  latter  purpose  many  thousiinds  are  sold  weekly, 
and  as  a  proof  of  the  progress  which  has  been  made 
in  this  delicate  manufacture,  we  believe  that  u 
defective  fuse  is  almost  unknown. 

Kedding  !Moor  Factory  is  situated  on  a  rising 
ground  to  the  south  of  W'estquarter  Factory,  from 
which  it  is  about  a  quainter  of  a  mile  distant  This 
factory  is  occupied  solely  in  the  production  of 
fulminate  of  mercury,  which  forms  the  chief  ingre- 
dient in  the  explosive  composition  used  as  a  charge 
for  detonatoi-s  ;  and  the  buildings,  which  have  been 
specially  designed,  are  admii-ably  suited  for  this 
manufacture.  The  Union  canal  passes  between  the 
two  factories,  but  by  means  of  an  elegant  iron  bridge, 
ready  communication  is  maintained,  and  the  opera- 
tions at  Westquarter  and  Redding  Jloor  Factories  are 
therefore  under  the  same  control.  In  addition  to  the 
canal,  the  close  proximity  of  the  North  British 
Railway,  which  has  a  goods  sitling  at  Westquarter 
Factory,  affords  to  both  factories  admirable  facilities 
for  the  despatch  of  explosives  to  all  parts  of  the  world. 

Ftdminaii;  of  mercmrj.  —  In  addition  to  the  use 
of  this  explosive  lor  the  purpose  of  cha'-ging  the 
detonators  manufactured  by  the  Company,  it  is 
extensively  supi)lied  to  the  British  and  Foreign 
Governments,  as  well  as  to  private  firms,  for  charging 
gun-caps,  fricti<m  tubes,  and  similar  firing  apparatus. 
Fulminate  of  mercury,  which  is  produced  by  the 
action  of  nitric  acid  and  methylated  alcohol  on 
ordinary  mercm-y,  is  a  hea\-y  powder  varying  in 
colom-  from  white  to  a  dark-grey.  F<ir  conveyance, 
owing  to  the  explosive  nature  of  the  powder  when 
diy,  it  is  packed  in  a  moist  condition  in  calico  bags 
and  placed  in  double  baiTels  liUed  with  water.  In  this 
comlition  it  nuiy  be  Siifely  conveyed  by  rail  or  steamer. 
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ANALYSIS  OF  GREASE. 


IIV    L.    AlvCIlBlITT,    f.I.C,    F.C.S. 


In  the  iiunlvsis  of  grease  for  r 
dirty  grease,  cVc,  I  have  for  a 
a  \cxy  simple  method,  ■which  I 
tioued  iu  auy  publication,  and  w 
the  separation  and   estimation 
presence  of  neutnil  fat  or  oil. 
in  dissolving  the  mixture  of  fat 


ailway  Tvaggon  axle.s, 
long  time  past  nscd 

have  not  seen  uien- 
hich  has  for  its  oliject 
of  fatty  acid  in  the 
The  method  consists 

acid  and  neutral  fat 


in  ether  and  shaking  with  a  weak  idcoholic  soliitiuu 
of  caustic  soda,  which  extracts  all  Ixulics  of  acid 
character,  and  leaves  the  mineral  or  other  neutral  oil 
dissolved  in  the  ether. 

I  have  verified  the  method  by  experiments  uj>ou 
tallow,  palm  oil,  olive  oil,  and  linseed  oil.  Samples 
of  these  were  first  carefully  titrated  with  normal 
caustic  soda,  to  estimate  approximately  the  percent- 
age of  free  fatty  acid  contained  in  each.  Five  gnus, 
of  each  sample  were  then  dissolved  in  about  100  cc. 
of  ether,  and  the  solution  was  shaken  iu  a  separator 
with  the  following  "  soda  mixture,"  \iz.  : — 

(■(■- 

10  Caiistir  sotbi  (10  j>crcciU.  sollilion). 
.■i  Jletliylateil  spirit. 
:(5  M' liter. 


The  shaking  was  cautiously  performed  so  as  lo 
avoid  emulsifying  the  mixture,  and  it  was  continued 
for  from  i  to  1  minute.  After  separation  had  taken 
place  the  soda  solution  was  drawn  off  into  another 
sepai-ator,  and  the  ethereal  solution  of  oil  was  again 
shaken  with  another  50  cc.  of  the  "soda  mixture," 
which  was  iliawn  off  and  added  to  the  first,  together 
with  two  or  three  aqueous  washings  of  the  ether. 
The  mixed  alkaline  solutions  in  the  second  separator 
were  shaken  with  ether,  to  remove  any  traces  of 
neutral  oil,  and  were  then  tapped  oft'  int<j  a  third 
separator,  where  the  li(|nid  was  acidified  with  hydro- 
chloric acid,  and  the  fatty  acid  which  separated  was 
estimated  by  shaking  with  ether  and  evaporating  the 
ethereal  solution  iu  the  usual  manner. 

The  original  ethereal  solution  of  oil  was  shaken  a 
third  time,  and  in  one  case  a  fourth  time,  with  50  cc. 
of  the  weak  alcoholic  soda,  and  the  fat  acid  extracted 
by  this  treatment  was  thrown  up  and  estimated 
sepiu-iitely.  The  results  obtained  are  recorded  iu  the 
following  table : — 


Grauinies  used  for  volumetric 

Normal  soila,  cc 

Factor 

I'lx-y  fatty  neid  calculated  

(iraiunio:i  ttsed  for  gmvimctrie 
First  and  M;cond  oitraction  ... 

Third  extraction 

Fourth  extmction 

Free  tiitty  acid  weighed 


Tallow. 

Palm  Oil. 

Olive  Oil. 

Liusecd  Oil. 

lo-sas.-; 

ir5.ira> 

80-0 

60-0 

IM 

L'O'L'U 

14'0<i 

i!-|0 

ViHi.' 

i)i;,tt 

»-2&i' 

u-im<X 

3'(i7  per  cent. 

49-0((  per  cent. 

7  'lli  per  cent. 

oKilHTCCnI. 

o-00i!P 

5-OOJS 

o-OOUO 

0-IIOIMl 

3'47  percent. 

4;-8j  per  cent. 

7'!»2  percent. 

i'M  per  cent. 

001 

"■«» 

0-Ot 

.. 

" 

M-(i:i 

•• 

3"48  i)er  cent. 

47 'iij  percent. 

('Oe  per  cent. 

3*36  per  cent. 

•  Ec|uiTalent  of  oleic  acid.  t  Equivalent  of  fatty  acids  from  palm  oil  acconling  lo  Norman  Tate  (.\IIcn,  II..  213). 

}  Equivalent  of  fatty  ncids  separated  from  Ibis  sample  of  liusecd  oil  by  saponifying,  throwing  up  the  acids  as  usual,  iilterinir,  wjshini; 
on  the  lilter,  and  dr>'i"F  by  passing  the  a<'ids  tbrou:rhdry  filter  paper. 


When  I  came  to  experiment  upon  ccdoj^hony  1  was 
not  so  successfid.  Thus  a  mixttue  of  5  giTus.  of 
linseed  oil  and  '25  grm.  of  pale  rosin,  when 
treiited  as  above  described,  gave  a  total  of  "3775 
grm.  of  mixed  fatty  and  resin  acids.  Deducting 
the  -1680  gnn.  of  fatty  acids  due  to  the  oil,  there 
remained  only  •2095  grm.  of  resin,  or  only  83 '80 
per  cent,  of  the  total  i|uantity  taken. 

An  experiment  was  next  made  with  the  same  pale 
rosiu,  without  admixture  with  oil.  'o  gnn.  was 
ilissolvcil  in  ctliir,  and  the  solution  was  extracted 
twice   with    '"  soda   mixture "'   as  before.     The  rcs^in 


acids  were  seiJarated  and  weighed,  and  the  oiigiual 
ethereal  solution  left  after  soda  treatment  was 
evaporated  and  weighed  also.  The  foUowiiig  was 
the  result :  — 

Ke>in  acids  extracted  by  soda St'3» 

Uiieitracted  matters i«'i8 

Loss 0'28 

ino'mi 

The    uuextnicted    matter   was  agaiti    dissolved   in 
ether,  and  the  solution  was  shaken  twice  more  with 
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soiln.  After  nprain  evnporatinp:  the  ether  there  now 
rt'iniiined  only  '.ti4  per  fout.  of  mu'xtrueted  mutter. 

Anotlier  'o  fjrni.  of  tlio  sanio  pule  resiu  was 
next  dissolved  in  ether,  and  the  solution  was  shaken 
six  times  with  li>  vc.  each  time  of  10  per  eent. 
soda  solution,  without  dilution.  After  washing  the 
ethereal  solution  with  water  and  evaporatiu};,  there 
remained  10 'S  per  cent,  of  uuextraeted  matter. 

Lastly,  •417()  grm.  of  common  brown  rosin  was 
dissolved  in  ether,  and  the  solution  was  extracted 
with  soda  four  times,  twice  with  "soda  mixture,"' 


and  twice  with  10  cc.  of  10  per  cent.  soda.  There 
still  remained  11  '8  per  cent,  of  iiuextracted  matter. 

These  experiments  confirm  an  observation  made 
by  Mr.  Allen,  and  recorded  in  a  footnote  on  page 
■t.j!!  of  Commercial  Orijanir;  Anah/sis,  Vol.  II.,  that 
colophony  probably  contains  ethers  or  anhydrides 
which  do  not  react  with  caustic  alkali  in  the  cold. 

Subject  to  the  small  error  thus  incident  to  the 
process  when  rosin  is  present,  I  have  found  the 
following  method  veiy  convenient  for  the  systenuitio 
analysis  of  greasy  ijroducts  of  various  kinds  : — 


Ten  (rrins.  of  thi- sainplf  !ivo  Ntirred  with  ethor  in  a  beaker  till  Ihoroughly  Oisintegrated.  The  uii.\ture  is  tliun  rinsed  into  a  separator 
Biid  slmken  repeateclly  witli  ■luuniities  of  10  ce.  each  of  Hl'l  (rio)  till  all  metals  are  removed.  ( Iron  and  alnmii>iuai  ean  onl.v  be  nini>ved 
i>y  rf^raMff  aeiil.  Ether  dissolves  terrie  chloride  from  its  aqueons  and  dilute  acid  solution.)  The  ethereal  solntion  which  reinaiuh  is  then 
washed  tnreu  or  four  times  with  water  in  quantities  of  10  ce.  each  time. 


Acid  K.itraet.—'Vlaah  with 
ether  to  remove  oil  mechani- 
call.v  carried  over,  and  add 
the'ether  to  the  main  quan- 
tit.v.  Run  the  a^-id  solution 
into  a  basin  and  let  the  ether 
siK.ntaneousl.v  evaporate ; 
tlien  take  to  dr.vness,  re- 
dissoive.  and  estimate  the 
Metals  in  the  usual  manner. 


Ethereal  So/K^ion.— Shake  with  "  sod»  mixtuns "  as  described  alx>ve. 


Alkaline  E.rf ra ct .—VTnah  with 
ether  and  add  the  ether  to  the  main 
q^nantity.  Tlien  acidify  thi'  solu- 
tion, sliake  with  ether,  evaporate 
the  ether  and  weii;h  the  Fattj/  Acids 
(and  tlie  creater  part  (tf  the  Jiesin) 
which  existed  as  soap  in  the  grease, 
and  perhai)s  partly  in  the  free  st.ite. 
These  can  be  examined  further  as 
desired. 


I 


Ethereal  5o?w/jon.— Evaporate,  and    wcieh   tlie   resi:iual    oil    as 
control.    Tlieri  saiionify.  and  shake  tlie  alkaline  solution  with  ether. 


Ethereal  Extract  — 
('onsists  of  Hydrocar- 
bon Oils,  Chotesfertn 
and  Unsaponifiable 
Matters,  Higher  AU 
cohols,  <C'C. 


Alkalive  Soludtm. — ,\cidif.v,  and  estimate 
fatty  ai-ids  existim;  in  the  grease  as  Neittr'il 
Oil  or  Fat.  If  the  Ri-easc  contained  rosin 
part  of  it  will  be  found  here. 


If  retptired,  the  fatty  acids  obtained  from  the 
"alkaline  extract  "  and  "  alkitline  solution  "can  be 
mixed  together  tiud  treated  by  Gladding's  process 
for  the  estimation  of  resin. 

The  jdjove  described  method  of  determining  free 
I'atty  acid  will  sometimes  be  usefully  applied  to  the 


examination  of  fats  and  oils,  as  it  is  not  only  capable 
of  giving  a  perfectly  accurate  estimtition  of  the 
amount  of  free  fatty  acid,  without  a  knowledge  of  its 
combining  weight,  but  it  enables  the  nature  and 
properties  of  the  fatty  acid  to  be  also  determined. 


JOURNAL    AND    PATENT^    LITERATURE. 


I.-GENERAL  PLANT,  APPARATUS, 
MACHINERY. 


AND 


PATENTS. 

Imprucemenls   in   and  Means  or  Appliances  for  .Slvrinif 
I     Volatile    or    Inflammable    Liquids.       3.    iSfewart    and 

T.   fliarltoii,   London.      Eng.    Pat.     10,512,    July    28, 

1887.  lid. 
The  tank  containing  the  iu6ainmable  liquid  is  placed 
within  an  outer  tank,  and  the  space  between  the  two  is 
partly  filled  with  water.  One  cover  may  clo.se  hoth  tanks, 
and  the  space  between  this  cover  and  the  surface  of  the 
liquids  is  occupied  by  a  heavy  non-inflammable  pas  such 
as  carbonic  acid.  To  diminish  the  surface  exiiosed  by  the 
liquid  in  the  inner  tank  a  tivnt  may  be  euipl(»yed.  The 
specification  is  aeeonipanied  by  drawings  showing  various 
modifications  of  the  apparatus. — A.  R.  D. 


•  Any  of  these  specifleations  may  be  obtained  by  post,  by 
remitting  the  cost  price,  plus  postage,  to  ilr.  II.  Reader  Lack, 
Comptroller  of  the  Patent  Offlce,  Southampton  BnildiuRS,  Chancery 
Lane,  London,  W.C.  The  amount  of  postage  may  be  calculated  as 
follows : — 

If  the  price  does  not  exceed  Sd Id. 

Above  Stl,,  and  not  exceeding  In.  Oil Irf. 

„      Is.Cd.,      „  „         -is.id Ud. 

„     ■Zs.Ut.,      „  „         3s,  id id. 


Tmproi'cmenls  in  and  Appliances  or  Vessels  for  Storing  ur 
Storing  and  Xransportiitij  Volatile  or  Inflammable 
Liquids.  J.  Stewart  and  T.  Charlton,  Eoinhai.  Eng. 
Pat.  10,513,  July  28,  1887.     Is.  Id. 

TiiK  leading  feature  of  this  patent  is  the  eniiili)yineut  of  a 
head  of  \v3ter  to  confine  the  vapours  disengaged  In-  tlie 
volatile  liquid  under  storage.  This  latter  is  contained  in  a 
reservoir  open  at  the  bottom  and  standing  in  an  outer  tank 
supplied  with  water.  The  water  thus  rises  in  the  inner 
tank  to  a  height  which  varies  with  the  quantity  of  volatile 
liquid  present,  the  tension  of  the  vapours  evolved,  and  the 
head  of  water  employed.  The  use  of  carbonic  acid  for  the 
luting  purposes  described  in  Eng.  Pot.  10,512,  of  even  date, 
are  recommended  here  also.  The  specification  is  accom- 
panied by  a  number  of  drawings  showing  different  forms 
of  the  apparatus  and  their  application  to  various  purposes. 

—A.  R.  D. 


n.-FUEL,  GAS,  AND  LIGHT. 

Dowson-Gan  and  its  Application  to  Gas  Motors.     Journ. 

fiir  Gasbeleuchtung  und  Wasser\ersorgtini;,  31,  460 — 

463. 
Do\vsON-G-\s  is  prepared   by   the    patent  appaialns   of   the 
Dowson  Economic   Gas   and   Power  Company,  Loudon,  of 
which  the  following  is  a  diagram  and  description  ;  — 
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fi  is  11  ^lcam■l)oiler  of  viiv  Mimll  capacity  ;  the  fire-box  is 
peiT>en<liciilar  and  provideil  with  a  co\cr,  the  products  of 
combustion  escaping  by  the  tube  J. 

Tlie  steam  is  su|>eriieated  by  piussing  throufrh  a  spiral 
wTought-iron  tube  which  is  fixed  in  the  fire-box  above  the 
tire.  Hy  means  of  the  injector  li  air  is  blown  into  the 
hearth  *'of  the  generator  c.  The  door  s  is  closed  and  made 
air-tight  during  working.  m  is  the  red-hot  combustible 
matter.  /  is  a  cup  and  cone  arrangement  which  is  closed 
and  made  air-tight  during  work  by  means  of  the  lever  and 
counterpoise  ;  the  fuel  is  placed  in  the  space  above  /  and 
covered  by  an  air-tight  lid.  d  is  a  tube  through  which  the 
smoke  aiid  the  less  valuable  gases,  evolved  when  the 
apparatus  is  first  started,  escape.  When  </  is  closed  by  the 
cock  n  the  gases  pass  through  the  tube  /  aiul  the  syphrn  g 
along  h  into  the  holder  f.  <>o  is  a  coke  scrubber  resting 
on  a  iH-rfonited  leaden  idiitc  and  kept  wet  by  a  constant 
stream  of  water  from  the  pipe  <  ii :  the  water  from  the 
scrubber  passes  along  A  into  the  syphon  <;  and  away  by  au 
overflow,  p  is  a  scrubber  of  dry  coke  through  which  the 
gas  passes  ou  its  way  to  the  exit  pipe  r.  t}  is  a  syphon 
which  is.  as  a  rule,  placed  in  the  same  lank  as  </.  In 
connexion  with  the  g-as  holder  is  a  valve  i,  which  opens 
when  the  holder  is  full  and  stops  the  production  of  gas 
until  the  holder  sinks  again  and  the  valve  shuts.  The  coke 
in  the  scrubbers  can  be  used  for  heating  purpo.ses  when  it 
can  no  longer  be  employed  in  purifying.  One  man's  time 
is  not  completely  taken  up  in  watching  and  attending  to  the 
apparatus. 

Dowton-gas  has  the  following  composition  : — 

llyilmjteii •  ■  •  •  10  to  IS  per  cent .  by  Vol. 

Carbon  monoxide 22  to  24  „ 

HjdriRiirlKins n  to  » 

Carltuli  dioxide 5  to  7 

Sittuiren the  reuiaiiuler. 

It  contains  about  43  per  cent,  of  combustible  gas  each 
cubic  metre,  which,  when  completely  burnt,  gives  on  the 
average  1,600  thermal  units;  it  is  therefore  very  suitable 
for  gas  motors,  heating  purposes,  &c.,  but  cannot  be 
employed  as  an  illuminant. 

In  order  to  simplify  as  much  as  possible  the  arrangement 
and  management  of  tlie  generator,  the  gases  evolved  must 
be  such  that  simple  luirification  with  water  is  sufficient,  and 
ihtreforc  only  such  fuel  (coke,  anthracite)  should  be  used 
as  gives  off  no  tarry  constituents  and  does  not  cake, 
otherwise  the  generator  gets  choked  up. 

The  following  are  the  results  of  experiments  made  with 
this  apparatus  :  — 

In  the  first  two  hours SSiEIb.p. 

In  the  (ollov.imt  four  hours WSO  .. 

Total SIO' <  li.p.-lioms. 

Fuel  cnn»unicd  iu  generator 210'5  kilos. 

boiler 27-0    „ 

Total  fuel  u«cd 2.V.>    .. 


It  was  al.so  found  that  the  stcaui  used  in  generating  gas 
and  in  feeding  the  boiler  (small  steam  pump)  was 
0-.'J4  kilos,  for  1  h.p.-hour,  and  that  2U4  cubic  metres  of 
gas  are  re(piir*;d  to  give  I  h.p.-honr.  In  these  experiments 
anthracite  was  used  in  the  generator  anil  the  boiler  was  fired 
with  coke. 

W.  Schmidt  ha-s  compared  the  total  cost  of  a  30-h.p. 
gas  motor,  in  combination  with  a  Dowson-gas  apparatus, 
with  that  of  a  'tO-h.p.  steam-engine.  Assuming  that  the 
latter  consiiincs  •2\t  kilos  of  fuel  per  horfc  power  per  hour, 
giving  .'3<ii)  days  of  in  hours  each  in  the  yeat,  and  that  the 
former  consumes  1  kilo,  of  fuel  per  horse  power  per  hour, 
the  cost  of  each  w  ould  be  as  follows  : — 


Dowson 
Apparatus. 


Steam-Eii|:iiic 


Total  cost  of  ercctioi 

Ojst  nf  working,  interest  cii 
capital,  depi-eciation,  repairs, 
ii'.  for  one  year 


£ 

7*3 


e 

6Vi 


2iW 

—V.  i>.  K. 


PATENT. 


An  Iiiijiriniil  .VriiH.v  far  llie  I'rtiductiun  iif  H'rt^cr  Gas. 
C.  Wesiplial,  Rerlin,  Germany.  Kiig.  Pat.  4953, 
April  3,  1888.     8</. 

CMtiiuNACEOi'g  material,  such  as  broivn  coal  or  turf,  is 
moistened  with  "water  in  such  proportions  as  are  necessary 
for  the  formation  of  only  carbonic  oxide  and  hydrogen. 
The  moist  material  is  distilled  in  vertical  retorts,  heated  by 
the  combu'-^tion  of  a  portion  of  the  gas  produced.  The 
heating  flues  are  arranged  spirally  round  the  retorts. 
These  latter  are  closed  at  the  top  by  the  material  to  be 
distilled,  and  at  the  bottom  by  standing  in  a  vessel  con- 
taining water,  internal  tubes,  rea»'hing  downward  to  the 
point  of  gasitication,  carry  off  the  gas  as  evolvc<l.  The 
ashes  are  carried  from  the  lower  portiiuis  of  the  retorts  by 
an  endless  screw,  which  may  also  be  made  lo  regulbte  the 
supply  of  gas  ri'ipiircd  for  the  distillation.  The  air  neces- 
sary for  combtiNlion  is  heated  before  mixing  with  the  gas. 
The  retorts  are  preferably  made  of  a  mixture  of  cast  iron 
and  cast  steel. — A.  K.  D. 
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III.- 


-DESTRUCTIVE  DISTILLATION. 
PRODUCTS,  Etc. 


TAR 


The  Distillaliiiii  <;/"  I'inc  Woml  in  ttw  Soittli.     F.  S.  Clark. 
School  (if  Mines  liuarterly,  9,  1G2— 177. 

Thk  trci-'  mostly  sought  aftir  is  the  loriff-leiiveil  pine.  Ill 
the  North  the  iiiuiii  imnhiets  lire  wood  spirit,  iieetie  aciil, 
1111(1  charcoal — the  liariler  species  of  wood  lieing  distilled  as 
vieldin;;  larjier  (|imiititics  of  the  two  former  siihstanees.  In 
the  South  the  distilhitioii  was  in  earliei-  times  nei;lected, 
liut  the  pine  was  much  prized  for  its  turpentine  and  timber 
value.  After  tapjiing  for  tur|ientine  the  trees  were  gener.illy 
left  standing,  having  lost  their  value  as  tiiiilier.  The 
extension  of  railroads  to  the  Southern  States  has  created  a 
diMiiand  for  creosote  for  preserving  timber,  and  has  gi\en 
rise  to  the  establishment  of  works  !or  the  distillation  of 
wood  with  a  view  to  producing  th.nt  lua'erial.  The  process 
differs  from  the  ordinary  process  of  charcoal  burning, 
JDasmuch  as  air  is  entirely  excluded,  external  heat  is 
apjilitd,  and  a  larger  ([uantity  of  oily  products  arc  obtained, 
which,  in  tue  ordinary  way,  are  lost  in  self-supporting 
comhusiion.  The  apparatus  is  specially  designed  to  suit 
the  ])artieular  product  re(piired.  Attempts  to  make  all  the 
jiriMlucts  superior  in  ipiality  result  in  an  average  inferiority. 
The  first  condensable  products  are  water  and  acetic  and 
otheracids,afterwards  alcohol  and  phenoloid  bodies, and  lastly 
the  heavy  hydrocarbons  used  in  creosoting  processes.  Gases 
are  evolved  in  the  following  order  :  carbon  dioxide,  carbon 
monoxide,  methane,  ethane,  cthine,  and  at  high  temperatures 
liydrogen  due  to  the  decomposition  of  hydrocarbons.  The 
wood  is  generally  transported  down  the  rivers  to  the  works 
situated  near  the  coast,  the  sale  of  the  charcoal  conipen- 
satiug  for  the  cost  of  transit. 

The  retorts  are  made  of  cast  or  wrought  iron  or  siecl,  the 
two  latter  being  especially  used  for  large  retorts,  and  tlie 
former  preferable  for  small  ones.  They  are  generally  cylin- 
drical, between  3  ft.  and  7  ft.  in  diameter,  and  from  j  ft.  to 
30  ft.  or  more  in  length.  Great  attention  is  paid  to  the 
construction  of  the  flues,  so  as  to  prevent  the  flames  acting 
directly  on  the  retorts  and  also  to  distriliute  and  eijualise 
the  heat  over  all  parts,  as  concentration  not  only  tends  to 
destroy  the  iron,  but  decomposes  some  of  the  products  of 
distillation.  The  furnace  gases  are  passed  under  a  protect- 
ing brick  arch  below  the  retort,  which  is  con.sequently  first 
heated  by  radiation,  and  are  then  brought  back  over  (he 
retort.  Various  means  are  employed  for  doing  this,  and 
the  best  is  the  one  in  v\hich  the  gases  pass  out  at  the  sides 
of  the  arch  into  a  flue  concentric  with  the  reiort  itself. 
Baffle  plates  are  so  placed  that  the  gases  are  circulated  first 
over  the  to|i  of  the  retort  and  then  underneath,  where  they 
are  reheated  by  contact  with  the  upper  surface  of  the  pro- 
tecting arch,  and  passed  lo  the  top  again,  and  so  on. 

The  most  resinous  pines,  preferably  with  a  deep  red 
section,  arc  chosen  for  giving  the  largest  yield  of  oily 
products,  the  old  tappeil  trees  being  especially  prolific. 
The  fuel  for  carrying  on  the  process  is  the  gas  from  the 
distillation  as  soon  as  it  will  burn,  either  direct  or  preferably 
drawn  through  scrubbers,  and,  if  necessary,  stored  in  a 
gasometer,  although  at  the  commencement  wood  oi  charcoal 
is  uicd.  The  temperature  for  the  first  12  hours  or  .so  is 
kept  at  about  290'  C,  afterwards  gradually  increasing  and 
finishing  off  at  about  4.50"  C,  with  the  result  that  a  poor 
charcoal  remains  behind,  as  the  following  analysis  will 
show :  — 

Per  Cent. 

Moisture 3°41 

Ash ii'5t 

Carlmii r,:i'80 

Volatile  jiiatter 3J'24 

The  following  figures  are  the  average  of  16  charges,  and 
represent  the  yicUs  in  ordinary  work  :  — 


Weinht 

or 
■Wood. 


LJKht  Oil.  I'inc  Oil. 

U-.S7.',—  (i-».'>0— 

n-!i5(i  Sp.  Cir.   1-(H0  Sp.  Gr. 


Pyi-olijciioous 

Acid. 
1'020  Sp.  Gr. 


Cliarc:al. 


Lhs. 
*,57» 


Gnlls. 
lS-8 


Gnlls 
73-5 


Gulls. 
1S5 


I.bs. 


The   following  table  gives  the  li(|uid  distillate  in  purlious 
(approximately  sixths)  in  the  order  of  production: — 


Portion. 


Oily  rroducts. 


Acid  Prodiictii. 


1st  portion 

Sp.  Gr. 

2-(M-<|-885 

Sp.  Gr. 
If5fi-(|-00(l 

2nd      

2-i;s-(i-i)io 

I1-4U— l-007i 

3rd      , 

jTiS-iriHK) 

vi-ir,~Vi)ir, 

till       

5  !);)-l  (IIU 

ifil-vc^iu 

.-.th       „       

lil'.-l(M« 

ifii-rois 

liMi       

'JVJ—l-ira 

7-iS-l-ii2) 

Total  ... 

.•)2-10 

(ii'Sl 

\ 

'lELD  OP   M.VIS    I'llOUUCTS 

• 

.\cid  

Sp.  Gr. 

1-02U 

Lhs. 
1,572 

Per  Cent. 
.■{4:i7 

Oil 

- 

72!l 

15'.it 

Ciiaivoji  ... 

- 

1.511 

MUi 

Gas  

7«1 

lU'Cl 

The  distillates  arc  allowed  to  settle,  when  the  oil  floats  on 
the  acid.  It  has  a  sp,  gr.  n'.)7  to  1-03.  retains  a  little  acid, 
iind  contains  also  .some  volatile  oil.  The  flashing  point  is 
!>{f  C.  Its  main  application  is  for  creosoting  |)urposes,  and 
for  this  it  is  partly  fractionated  till  the  lighter  and  dele- 
terious bodies,  amounting  to  about  1,'j  to  20  per  cent,  of  the 
w  hole,  are  reiuvived.  The  crude  pyroligiieous  acid  contains 
about  4  percent,  of  hydrated  acetic  aeid,  and  is  used  locally 
as  a  disinfectant  or  to  make  pyroliguite  of  irou. — A.  \V. 


IV.-COLOURING  MATTERS  AND  DYES. 

Oil  Srifraiiiiics  (mil  .similar  Dje-SliiJI's      15.  Xiclzki  and 
li.  Otto.     Ber.  21,  15'JO. 

A.N  amido  group  can  be  easily  eliminated  from  pheno- 
safranine  by  the  usual  method  of  treating  it  with  nitrous 
acid  in  alcoholic  solution.  The  new  body  is  of  a  less  basic 
character  than  safranine  ;  the  free  base  can  only  be  pre- 
cipitated from  solutions  of  its  salts  by  caustic  alkalis,  but  not 
by  carbonates.  Xitric  acid  precipitates  a  diflicultly  soluble 
crystalline  nitrate,  which  can  be  easily  purified  by  reciystal- 
lisation  from  hot  water.  The  analyses  prove  the  formuhi  of 
the  body  to  be  C„H,3X.,.  The  nitrate,  sulphate,  and  the 
platinum  double  salt,  were  prepared  and  analysed.  The 
acetyl  compound  prepared  by  the  action  of  anhydrous 
ncetic  acid  and  sodium  acetate  on  any  of  the  salts  forms 
difficultly  soluble  salts  with  acids.  The  salts  of  C|,H,3N;, 
dissolve  in  water  with  a  beautiful  red  colour  and  dye  wool 
and  silk  red,  but  of  a  much  bluer  shade  than  the  safranincs. 
Their  alcoholic  solution  does  not  show  any  fluorescence. 
The  base  dissolves  in  concentrated  sulphuric  aeid  with  a 
yellowish  brown  and  in  concentrated  hydrochloric  aeid 
with  a  green  colour.  On  dilution  the  original  red  re- 
appears. 

Experiments  to  ehniiuate  the  second  aniido  group  have 
hitherto  not  been  successful. 

The  liuse  iif  Pheiwxnfranine. — According  to  the  formula 
given  by  Witt  this  safninine  eiuitains  a  nitrogen  atom  with 
five  affinities,  which  are  partly  combined  with  the  benzene 
residue,  partly  with  an  acid  residue.  Therefore  the  free 
base  ought  to  contain  the  hydroxy  t'roup,  and  its  formula 
ought  to  be  C„II|,;N\0.  After  various  experiments  to 
prepare  the  base  the  author  aceoniplished  this  in  the 
following  way.  To  phenosafrauiuc  sulphate  the  theoretical 
ipiantity  of  barium  hydroxide  was  added  ;  a  dark  red  solution 
resulted  which,  (Ui  addition  of  alcohol,  fluureseed.  This 
solution  was  evaporated  in  vacuo  at  40^  C.     After  a  short 
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tiiiic  hrlght  yoUow  crystals  uppi'ttri-d,  whicb  wi-ro  difficultly 
M>liibli>  ill  watiT.liut  easily  soluble  in  aliohol.  After  drying 
at  loot',  the  Imse  was  analysed.  Its  formula  is  CuIIieXjIJ, 
but  after  several  reerystallisations  from  hot  water  the  base 
loses  one  molecule  of  water,  its  eouipositiou  being  then 
C|,II,,X4. 

Sit,rani)l.—U  the  hyilrochlorlde  of  phenosafraniue  is 
lioilell  about  three  days  "with  an  excess  of  alcoholic  polasb, 
two  aniido  groups  are  rcplaci'd  by  two  hydroxy  groups. 
The  compound  was  purified  by  repeated  precipitation 
from  its  solution  in  ammonia  by  hydrochloric  acid  and  thea 
iuialvse<l.  Its  composition  is  C„H,»X2(0Il)i  and  it  crystal- 
lised" in  long  brass  -  coloured  ueedles  wbicli  dissolve  in 
concentrated  sulphuric  acid  with  a  browu  colour.  Anhy- 
drous aeciic  acid  forms  a  diacetyl  compound. 

lieducliiiH  Produtls  of  l'liiiiusii/ntiiiue.—\\hei\  pbeuo- 
safranine  is  treated  in  an  acid  solution  with  zinc  dust, 
stannous  chloride,  or  other  reducing  agents,  a  leuco  base 
i>  formed  at  first  which  can  be  reoxidised  to  the  original 
prwluct  by  air.  On  further  reduction,  however,  a  yellow 
substance  is  formed,  which,  when  extracted  from  its  alkaline 
solution  with  ether,  colours  the  ether  yellow  and  shows  a 
green  fluorescence,  similar  to  an  ethereal  chrysaniline  solu- 
tion. The  author  has  not  iK-en  successful  in  isolating  this 
body. 

If  an  aqueous  solution  of  safrauiue  be  boiled  for  several 
days  with  zinc  dust  and  hydrochloric  acid,  a  point  will  be  at 
last  reache<l  when  tl.e  colourless  solution  cannot  be  any 
more  changed  into  colouring  substances.  To  isolate  this 
|>rodnct  the  mass  is  treated  with  an  excess  of  sodium 
hvdrate  until  all  zinc  hydroxide  is  redissolved  and  then  the 
base  is  extracted  with  ether.  The  ether  is  distilled  off  and 
broivn  crystals  of  a  new  base  are  obtained.  This  was 
purified  bv  reerysUillisation  from  hot  water  with  the  addition 
of  aninuil  charcoal,  and  finally  obtained  in  long  colourless 
ueedles  melting  at  130'  C.  The  base  is  easily  soluble  in 
alcohol,  more  difficultly  in  ether,  benzene,  and  hot  water.  It 
does  not  form  crvstalline  salts.  Its  formula,  according  to 
analysis,  is  C,,U'„N:,U.  When  melted  the  body  loses  about 
1  per  cent.,  after  heating  to  IIT'C,  about  -l  per  cent,  in 
weight.  This  is  due  to  a  loss  of  water.  Its  properties  arc 
also  changed  by  melting ;  it  solidifies  only  at  a  low  lempeni- 
lure  to  an  amorphous  body  and  remelts  then  below  100'  C. 
Its  acid  solution  can  be  diazotised  and  produces  red  azo- 
dves  when  combined  with  naphtholsulphouic  acids.  Ihe 
bkse  forms  with  anhydrous  acetic  acid  an  acetyl  compound, 
C,8H|,N30C.,H.,(),  m'elting  at  173'  C,  and  still  having  basic 
lu-operties. 

The  amiilo  group  of  the  base  was  eliminated  by  Gricss's 
reaction  and  a  new  bo<ly  of  basic  properties  ol>taine<l,  soluble 
in  water  and  dilute  alecdiol  and  melting  at  117' C.  Its 
formula  is  C',sH|,N:0-  ''  forms  a  well  crystallising  diCB- 
eullly  soluble  platinum  salt.  It  is  difficult,  the  author 
eontinui'S,  lo  come  to  any  eouclnsion  about  the  constitution 
of  the  base.  One  is  tempted  to  consider  it  as  the  mother 
substance  of  the  leucophenosafranine,  the  pbenylhydrodi- 
phcuaziue — 

I 

but  this  body  contains  Hvo  hydrogen  atoms  less.  I'otassium 
bichromate  does  not  oxidise  the  body,  but  forms  a  chro- 
mate.  Methyliodide  converts  it  into  an  iodide  soluble  in 
water  from  which  caustic  alkalis  precipitate  a  new  base. 

-A.  L. 


Oxalic  AciJ  as  a  Bi/-product  in  the  Manufacture  tf  Attilhie. 
1!.  Hi'rsch.     Chem.  Zeit.  12,  lil7. 

Ix  the  manufacture  of  nitrobenzene  and  nitrololnene  by  the 
action  on  the  corresponding  hydrocarbon  of  a  mixture  of 
two  parts  nitric  and  three  part.s  eoncentnitcd  sulphuric  acid, 
the  latter  becomes  diluted  to  about  5.j  B.,  and  contains  in 
addition  to  small  quantities  of  nitro-products  in  soluticm, 
about  1  to  Ij  per  cent,  nitric  acid. 

A  quantity  of  this  acid,  kept  for  a  couple  of  mouths 
during  the  winter,  was  found  to  have  deposited  large 
crystals  of  oxalic  acid.  As  the  waste  acid  of  5  j"  B.  contuius 
about  half  a  per  cent,  of  nitrotoluene,  and  I>ee<ls'  experi- 
ments have  proved  that  nitrous  acid  yields  oxalic  acid  after 
prolonged  action  on  nitrobenzene,  the  source  of  the  oxalic 
acid  in  this  case  is  obvious.  It  occurs,  in  fact,  regularly  as 
a  by-product  in  the  manufacture  of  nitrobenzene,  and  call 
readily  be  proved  to  exiist  in  the  waste  acid  by  precipitation 
with  milk  of  lime.  Since  the  oxalic  acid  is  formed  by  the 
action  of  nitrous  (not  nitric)  acid,  in  order  to  obtain  the 
maximum  yields  of  uitro-compounds,  the  nitric  acid  ii.scd 
should  be  as  free  as  possible  from  the  lower  acid,  and  the 
substances  to  be  nitrated  .should  contain  the  snuiUest  possible 
quantity  of  compounds  which  are  liable  to  oxidation  by 
nitric  acid. — E.  K.  B. 


7V«"  Separuliou  of  Paratoluidine-  Ortho-  and  Metasiilplwnic 
Acid$.  E.A.Schneider.  Zeits.  Anal.  Chem.  27, -105 — 406. 
TiiK  separation  depends  on  the  different  solubilities  of  the 
alkaline  salts  of  these  two  aciAs  in  cold  caustic  soda  or 
potash.  'J'he  paratoluidine-metasulphonie  acid  is  nearly 
insoluble,  whereas  the  ortho  compound  readily  dissolves. 
The  mixture  of  the  acids  is  dissolved  in  hot  caustic  alkali 
and  allowed  to  cook  The  nieta-compound  is  then  filtered 
off.— J.  B.  C. 


PATENTS. 


Improvements  in  the  Preparation  and  Application  ff  certain 
(■olouring  Matters.  1'.  A.  F.  BobcEuf,  Paris.  Eng.  Pat. 
1947,  .Inly  27,  ISCj.  Second  Edition.  Provisional 
Protection  only.     id. 

The  colouring  matters  described  in  this  Provisional  Specifi- 
cation are  pro<iuced  by  the  decomposition  of  aniline  salts 
with  potassium  cliromate  or  bichromate,  the  result  being 
''  the  production  of  in  the  one  case  a  deep  blue,  and  in  the 
other  of  a  deep  green  colour."  The  aniline  salt  used  in 
this  case  is  the  hydrochloride.  Similar  colours  arc  said  to 
be  produced  from  this  same  salt  of  aniline,  and  the  yellow 
or  red  prussiate  of  potash.  The  filtrates  and  washings  from 
the  precipitates  are  equally  useful  as  liquid  dyes.  The 
proportions  of  the  materials  used  vary  according  to  the 
shade  re(iuired. — K.  M. 


Improvements  rvlatin<i  to  the  Manufacture  of  Sutpho-, 
A'itrosuipho-,  ^'itro.'<osulpho-,  and  Ainidositipho-Acids^ 
ai.d  to  their  application  for  the  Production  of  New 
t'olouriny  Matters.  Alfred  Kern,  Basle.  Eug.  Pat. 
J89«,  April  2.>.  1887.     8t/. 

Xevv  Eiono-  and  disnlphonic  acids  are  prepared  from  mixeil 
tertiary  n'ouamines  containing  at  least  two  aromatic  radicles 
such  as  metbyldiphenylamiue  and  bomolognes,  benzyldi- 
phenylamine,  &c.  The  salts  or  the  solutions  of  these 
sulphonic  acids  are  used  for  the  manufacture  of  the 
following  deri\ativcs  of  the  monamines  : — (h)  nitroso- 
snlphonic  acids,  (A)  nitrosulphonic  acids,  (c)  amidosulphonic 
acids.  From  the  compounds  («)  and  (c)  by  combination 
with  phenols  and  their  carbonic  acids,  monamines  and  their 
derivatives,  aldehydes, phosgene,  and  carbon  sulphodichloride, 
there  are  produced  sulphonated  colouring  matters  belonging 
to  the  following  groups  : — (iallocyanines,  Indamines,  ludo- 
phenols,  Indulines,  Meldola's  colouring  matters,  Safrauines, 
Methylene  Blues,  Azo-colours,  Di-  and  Triphenylmethanes. 
The  sulphonic  acids  of  the  mixed  amines  are  prepared  by 
direct  sulphonation  by  means  of  sulphuric  acid  of  appro- 
priate strength  heated  to  the  nccessarj-  temperature,  the 
acids  being  converted  into  calcium  and  sodium  salts  by  the 
usual  methods.  The  sulphonic  aeiils  thus  produced  condense 
with  aldehydes  to  leueo-sulphobic  acids, which  yield  colouring 
matters  by  oxidation.  Benzntrichloride  gives  rise  to  the 
direct  production  of  green  snlpho-acids.  Phosgene  yields 
blue  and  violet  colouring  matters  of  the  triphcnylmethanc 
sulphonic  acid  group.  Nitrons  acid  forms  nitrososulphonic 
acids,  the  latter  when  heated  with  phenols.  &c.  giving  bine 
anil  \iolet  ^ulphoiiatcil  colouring  matters  of  the  (ialloeyanine 
and  Meldola  group.  Nitrosulphonic  acids  arc  produced  by 
direct  nitration,  and  these  act  as  yellow  dyes.  By  reduction 
the  nitrosulphonic  acids  yield  amidosulphonic  acids  which 
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call  l)e  iliiizotised  ami  made  to  combine  with  phenols  and 
iiniiiies  or  their  sulphonic  acids,  thus  furnishing;  a  scries  of 
azo-colours.  I5_v  oxidising  the  aniiddsulplionio  acids  in  the 
presence  of  nionaniines  or  jihenols,  Indaniiiies  and  Indo- 
phenols  are  formed  from  which  sulplionatcd  !<afranines  can 
he  obtained,  liastlv.by  oxidisin;;  the  amidosulphonic  acids 
in  the  presence  of  sulphuretted  hydrogen,  sulphonated 
methylene  lilues  are  produced.  The  compounds  claimed  in 
the  foregoinj;  part  of  the  specification  are  manufactured  in 
acoonlance  with  processes  which  arc  illustrated  liy  the  five 
followini;  examples: — (I.)  Formation  of  sulphonic  acids. 
Illustrated  by  the  sul|honaii<)n  (hy  means  of  sulphuric  acid 
of  appnii)riate  strength)  of  clhyllicnzylaniline,  nicthyldi- 
phenylainine,  and  methylpheiiylnaphthylamiue.  (2.) 
Nitro^^ulphonic  acids.  Illustrated  by  the  nitration  of  the 
nionosutpliDiiic  acid  of  ethylbenzyl'Miilinc  liy  means  of 
appropriate  mixtures  of  nitric  and  sulphuric  acids.  The 
dinitrosulphouic  acid  of  ethylbenzylaniliue  dyes  silk  and 
wool  of  a  yellow  colour.  (•'!.)  Xitrososulphonic  acids.  The 
mono-  or  disulphonic  acid  of  ethylbenzylaniliue  is  treated 
Avith  the  necessary  quantity  of  sodium  nitrite  when  it  forms 
a  nitrososulphonic  acid.  (4.)  Amidosulphonic  acids.  Illus- 
trated by  the  reduction  of  the  mononitrosulphouic  acid  of 
ethyllienzylaniline  ])repared  as  under  (i)  by  means  of  zinc 
or  tin.  (.').)  Manufacture  of  colouring  matters.  Xitroso- 
henzylethylanilinemonosulphonic  acid  obtained  as  under 
(.1)  is  converted  into  its  sodium  salt  and  the  solution  of  the 
latter,  af^er  being  made  acid  with  acetic  aciil,  is  boiled  with 
gallic  acid.  In  a  short  time  a  bluish  violet  colouring  matter 
is  formed  which  can  be  salted  out,  collected,  and  dried.  A 
dark  blue  colouring  matter  is  formed  if  a-naphthol  is  used 
instead  of  gallic  acid.  If  the  o-naohthol  is  replaced  by 
aniline  salt  a  magenta  red  colour  is  produced.  An  acid 
methylene  blue  is  obtained  by  oxidising  the  amidosulphonic 
acid  of  ethylbenzylaniliue  obtained  as  under  (4)  in  the 
presence  of  a  tertiary  amine  and  sulphuretted  hydrogen  by 
means  of  potassium  chromate.  The  production  of  azo- 
colonrs  is  illustrate  1  by  the  action  of  the  diazotised  amido- 
.sulphonic  acid  obtained  as  under  (4)  upon  the  naphthols, 
the  products  being  brown  dyes.  The  sulphonic  acids  of 
ethylbenzylauiline  prepared  as  under  (^1 )  give  acid  greens 
on  treatment  with  bcnzotrichloride  and  acid  violets  on 
treatment  with  phosgene,  the  salt  of  the  sulphonic  acid  for 
this  last  purpose  being  dried,  powdered,  and  suspended  in 
toluene. — R.  M. 

Afatiujttctiire  of  Yetlou\  Orange,  and  Rtjd  Azoic  Coiourhifj 
Matters,  and  Reduction  of  rerlain  Nitro-Compnunds  for 
thai  purpose.  J.  Iniray,  Ijondon.  From  "  La  Societe 
Anonyme  des  Miitieres  Colonintes  et  Produits  Chimiques 
de  St.  Denis,  A.  F.  Poirrier  and  I).  A.  Rosen.stiehl, 
Paris."     Eng.  Pat.  9.31.5,  June  .30,  1887.     6d. 

TnK  nitro-compounds  referred  to  are  metanitraniline  and 
the  nitrotolnidme  of  m.  p.  107',  these  substances  being 
reduced  in  an  alkaline  solution  and  then  diazotised  and 
combined  with  phenols,  amines,  or  their  sulphonic  or 
earboxylic  derivatives.  The  following  examples  are  given :  — 
(1.)  Metanitraniline  is  dissolved  in  boiling  water,  caustic 
soda  added,  and  then  zinc  dust  in  small  portions.  The 
yellow  reduction  product  separates  out  and  is  collected  and 
diazotised  by  hydrochloric  acid  and  sodium  nitrite  in  the 
usual  way.  The  diazo  salt  gives  with  o-uaphthol  or  its 
moDosulphonic  acid,  with  y8-naphtholdisulphonic  acid,  and 
a-naphthylaniine  red  colouring  matters,  with  /3-naphthol 
and  its  a-sulphonic  acid,  with  naphthionic  acid  and  with 
i3-naphthylaminesulphonic  acid  orange  colouring  matters, 
and  with  salicylic  acid,  phenol,  or  resorcinol  yellow  colouring 
matters.  AVith  metaphenylenediamine  a  colour  is  produced 
which  dyes  cotton  yellow.  (2.)  Xitrotoluidine  is  treated  as 
above,  the  polyazoic  derivative  of  the  reduction  product 
yielding  with  a-naphthol-o-sulphonic  acid  a  red  colouring 
matter,  with  the  naphthols  brown  colours,  with  /3-naphthol- 
o-sulphonic  acid  and  naphthionic  acid  orange  colours,  with 
phenol  and  resorcinol  yellow  dyes.  All  these  colouring 
matters  dve  i^otton  without  a  mordant. — li.  M. 


V.-TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 

On  Silk.     Th.  Weyl.     Bcr.  21,  lo20. 

Tut  author  continues  his  researches  on  silk  (this  Journal, 
7,  335)  and  discusses  first  the  decomposition  products  of 
Fibroin.  According  to  Walteubcrger  an<l  Stiidcler  fibr()in 
forms,  on  boiling  with  dilute  sulphuric  a<Md,  lenciu  and 
tyrosin.  Cramer  obtaincil  also  glycocol.  Schiitzenbcrgcr 
and  Hourgeois  obtained,  by  the  action  of  bui'iuni  hydrate 
on  silk  at  IJO' — 200°  C,  tyrosin  (,10  per  cent.),  a  mixture 
of  equal  parts  of  glycocol  and  alanine  (G(i  per  cent.), 
amidobutyric  acid  (10  per  cent.),  and  a  4-carbon  amido 
acid  of  the  acrylic  series. 

250  grms.  of  purified  white  silk  were  boil  d  for  18  hours 
with  3  litres  of  sulphuric  acid  (I  :3)  with  the  reversed 
condenser.  The  biuret  reaction  (red  to  violet  colouration 
with  a  little  copper  oxide  and  an  excess  of  sodium  hydrate), 
distinctly  visible  during  the  first  10  hours,  had  then  I'oni- 
pletely  disappeared.  Nearly  all  was  dissolved  into  a 
yellowish-brown  liquid,  with  the  exception  of  a  small 
quantity  of  fatty  acids  and  scmie  inorganic  matter.  The 
former  was  partly  removed  by  distillation  with  steam, 
partly,  together  with  the  inorganic  matter,  by  filtration.  The 
filtrate  was  neutralised  with  barium  hydrate  and  boiled 
down.  On  cooling,  .5-2  per  cent,  of  tyrosin  crystallised 
out.  On  further  evaporation  l."i  per  cent,  of  a  crystalliiii' 
substance  separated  out,  similar  in  appearance  to  leuein. 
Afler  recrystallisations  from  alcohol,  to  which  some  am- 
monia had  been  added,  the  body  was  proved  to  be  alanine 
or  amidopropionic  acid.  It  is  reailily  soluble  in  cold  water, 
ammonia  and  sodium  hydrate,  ditiicnltly  in  40  per  cent, 
alcohol.  If  carefully  heated  it  sublimes,  turns  brown  at 
237°  C,  and  melts  at  255'  C.  It  is  ci-alanine,  as  was  proveil 
by  comparison  with  the  synthetically  prepared  aalanini'. 

The  liquid  from  which  the  alanine  had  been  separated  was 
treated  with  alcohol,  and  75  per  cent,  of  crystals  were 
precipitated,  from  which  glvcocol  could  tv  easily  isolated. 

— A.L. 


PATENTS. 


An  improved  Prore.ts  for  ('lennsin:/  Wool  and  other  Pro- 
ducts, applicable  also  to  the  K.rtraction  oj  Oils  and 
similar  purposes,  tof/ether  with  an  Apparatus  for  earrifint/ 
the  same  into  eff^ect.  I.  Singer  and  M.  W.  Jndell.  Eug. 
Pat.  13,G99,  October  10,  1887.     Sd. 

The  solvent  is  bisulphide  of  carbon.  The  several  macera- 
tors  are  arranged  in  series  so  that  the  solvent  may  be 
saturated  with  the  fat,  and  they  are  so  interconnected  by 
three-way  cocks,  &e.  that  any  one  of  them  may  be  dis- 
connected at  pleasure.  The  solvent  is  removed  from  thi> 
wool  or  similar  material  either  by  steam  or  by  cold  or 
heated  air,  and  the  maccrators  are  covered  with  a  flanged 
lid,  provided  with  a  water-seal. — W.  L.  C. 


Improvements  in  Machines  for  making  Wood-wool.  O. 
Evenstad  and  O.  Seustad,  Norway.  Eng.  Pat.  4290, 
March  20,  1888.     Sd. 

The  apparatus  is  shown  in  side  elevation  in  Fig.  1. 
Shavings  produced  by  the  plane  a  are  carried  by  the  eud- 
less  band  b,  working  on  the  rollers  h'  and  h",  down  the 
shoot  d.  They  then  pass  between  the  rollers  /  and  /', 
furnished  with  a  number  of  knives,  as  shown  in  Fig.  2.  In 
this  way  the  shavings  are  cut  into  fine  strips  which  pass 
through  the  shoot  g,  and  are  cut  into  convenient  lengths  by 
the  oscillating  knife  i.  The  wool  when  cut  into  lengths 
drops  into  the  sieve  I,  where  it  is  freed  from  dust. — E.  J.  H. 

For  F'igs.  1  and  2.  see  pp.  500  and  .501. 
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Improvements  in  the  Aluehnieni  iisril  fur  J'reptiriiiff  the 
h'ilire  n/h'la.i  and  other  similar  Filires  for  Spiniiinf/  intii 
Yiinis.  J.  IJ.  Oiirratt.  <o.  Down,  anil  \V.  Scoll,  liclfiist. 
Kiig.  I'al.  1  :,«■.•-',  Oc-ceiuliiT  -22,  18i<7.     8</. 

This  invention  relates  to  an  arrangi-nient  for  collecting  the 

(lust  formed  iliirin};  the   passage  of  the  sliver  through  the 

drawing  frame. — K.  .1.  H. 


VI.-DYEING,  CALICO  PRINTINa,  PAPER 
STAININa,  AND  BLEACHING. 

PATENTS. 

Improvements  in  the  lileaching  of  Ye(jetahle  Tissues.  A- 
J.  Roiilt,  London.  From  F.  Ituliay,  Ghent.  Kng.  Pat. 
1810,  February  4,  18S7.     6f/. 

Fon  the  lileaching  of  linen,  tow,  and  heinii,  with  avoidance 
of  exposure  on  bleaching  grounds,  a  lye  is  used  first  com- 
posed of  carbonate  of  soda,  caustic  soda,  and  |)otash. 
followed  by  a  mixture  of  chloride  of  lime  and  soap,  and  the 
goods  are  finally  soured  in  weak  sulphuric  acid,  .\nothcr 
treatment  consists  of  a  bath  of  chloride  of  lime,  soda  or 
potasli,  together  with  saccharic  acitl  and  acetic  or  oxalic 
acid.  For  dyed  fibres,  where  the  colour  has  not  to  fade 
during  the  process,  a  bath  of  chloriile  of  lime,  soda,  or 
jHitash,  together  with  biooxide  of  barium  and  nitrate  of 
sirontia,  soda,  or  potash  is  made  use  of.  In  the  case  of 
jute  a  mixture  of  soap  and  chloride  of  lime  is  emploved. 

— \v.  k.  K. 


Improvements  in  the  Produetion  upon  Fihres  and  Fahrics 
of  Colours  I'ari/iny  from  Ulack  or  Jirotrn  black  to  JJlue- 
lilarlt  and  /Hue.  A.  Oilliard,  P.  Monnet,  and  .1.  M. 
Curlier,  Lyons.     Eng.  Pat.  1(111.1.  .July  I'J,  1887.     6d. 

Thf.  colours  are  jtroduced  by  direct  oxidation  upon  the 
fibre  of  (rt)  a  mixture  of  a  salt  of  a  simple  amine  and  a 
sim|ile  diamine  ;  (h)  hydrochloride  of  leuco-thionine  and 
lenco-tolyl-thionine  (a  new  product)  alone  or  mixed  with  a 
simple  amine  and  diamine  ;  or  (r)  the  f  redacts  of  condensa- 
tion obtained  by  the  action  of  simple  amines  on  [alts  of  the 
diamines.  For  oxidising  jiurposes  a  mixture  of  chlorate  of 
soda  with  vanadate  of  ammonia  dissolved  in  acidulated 
water  is  employed.  The  cloth  or  yarn  is  padded  or  wrung 
out  in  a  bath  prepared  from  a  mixture  of  the  amines,  S:e., 
and  oxidising  solution,  and  allowed  to  lie  for  24  hours, 
when  the  colour  is  developed.  The  oxidation  of  the  mixture 
of  salts  of  simple  diamine  and  amine  gi\'es  colours  v.arying 
from  brown-black  to  deep  black,  the  products  of  condensa- 
tion produce  bine-black,  the  oxidation  of  the  leuco-thionines 


gives  a  blue  more  or  less  purple;  and  by  suitable  admixture 
the  shade  may  be  varied  as  desired.  The  preparation  of 
the  leuco-tolvl-lhionine  and  of  the  condensation  products  is 
described.— W.  K.  K. 


fmproveij.ents  in  Machines  einploi/ed  in  Dyeiwj,  Sizinif, 
Washing,  and  Wriuf/ing  Hanks.  .1.  KoberLshaw,  Man- 
chester.    Kng.  l^at.  io,.591,  July  30,  1887.     S-rf. 

This  is  an  improvement  on  Patent  l'.'.()i>2,  188j,  and  con- 
sists in  a  modification  of  the  mechanism  for  driving  the 
rotary  fallers  which  carry  the  hanks  through  the  dye-liquor. 
For  details  the  specification  and  accompanying  drawings 
must  be  consulted. — W.  E.  K. 


An  Improved  Method  of  and  Apparatus  for  Dyeing  Wool, 
Cotton,  and  other  Fibrous  Substances.  Fred.  Lee  and 
J.  liradshaw,  Wakefield,  and  Frank  Lee,  .Manchester. 
F;ng.  P.at.  2093,  February  1 1,  1888.     8</. 

TiiK  material  to  be  dyed  is  placed  in  cans  with  perforated 
bottoms  and  covers,  and  these  cans  are  fixed  in  holes 
suitably  shaped  to  receive  them  in  the  bottom  of  a  shallow 
>'at,  the  latter  being  mounted  above  a  dj'c  li(|U<»r  cistern  or 
receptacle.  By  means  of  a  pump  the  dye-li<pior  is  forced 
from  Ihe  lower  to  the  upper  receptable  anil  finds  its  way 
through  the  fibrous  material  in  the  cans,  passing  again  into  the 
lower  vessel.  15y  making  the  connexion  between  the  upper 
and  lower  vats  air-tight,  a  partial  vacuum  may  le  proiUiced 
in  the  lower  cistern,  and  the  circulation  of  the  liipuu- 
expedited.  Steain-pipcs  are  pioviiled  for  healing  the  dye- 
liijuor. — W.  K.  K. 


VII.-ACIDS.  ALKALIS,  AND  SALTS. 

Acid  Phosphites  of  the  Alkali   Metals.     L.  Aniat.     C'ouipt. 
Keud.  106,  13.^1— la.M. 

TiiK  auihor  has  prepared  monosodinm  ph()sphile  ami 
monopotassium  pliospbite,  similar  lo  the  moii-ammoniuui 
phosphite  jircviously  described  by  liim  {loc.  ril.  105,  8U'.i). 
Monosodium  phosphite,  XaHjI'Dj-l- 2i  II.,0,  is  prepared 
by  adding  one  equivalent  of  soda  to  phosphonuis  acid, 
using  methyl  orange  as  an  indicator.  It  melts  in  its  water 
of  crystallisation  at  42".  This  solution  cvaporateil  at  lOO"' 
deposits  crystals,  which  are  perhaps  the  anhydrous  ^aIt. 
Monopotassium  pho.'-phite,Kn.A'i1^.\s  prepared  by  similar 
means.  These  salts,  as  well  as  the  acid  /ilwsphites  of 
Imrinm  and  calcium  prepared  by  Wiirtz.  prove  the  bihasi- 
city  of  phosphorous  acid. — .T.  .M.  II.  M. 
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/iuproveiHCtitg  i»  or  cmttrrUd  with  thv  ManufiU-ture  of 
Alkalis  and  Compounds  of  Alkalis.  ,1.  .Miirx,  IClireiistfiii, 
WiirU-iiibiTf.'.  Kiig.  Pat.  Gil 7.  May  2,  1887.  «d. 
This  invention  nliites  (o  an  linprDved  pioLOss  for  the 
inannl'actnri'  nf  alkalis  and  alkaline  CDinpimnds  by  an 
fU'clrolytii-  nutliiid.  Pr«-\ ions  attiMupts  in  this  diri'ttinn 
havf  failed,  oninj  In  the  fact,  discovered  by  the  patentee, 
that  the  pnulnets  obt;iinicl  by  eleetndysis,  beinj;  soluble 
and  conductive  by  reason  of  their  solid)ility,  take  up  part  of 
the  (deetrieity,  and  tliereby  elVect  their  own  deconiprisition. 
It  i~  now  proposed  to  avoid  this  cause  of  failure  by  reuder- 
iu-;  the  otherwise  soluble  products  of  electrolysis  insoluble, 
or  at  least  soluble  with  diHienlty.  at  the  time  of  their 
becoming  so  concentrateil  as  to  be  injuriously  acted  upOQ. 
This  principle  is  applied  to  the  niannfaeture  of  sodinm 
larbonate  from  sodium  ehloiide  in  the  following  manner  :  — 
A  solution  of  sodium  chloride  is  submitted  to  electrolytic 
iu'tiou,  whereupon  sodium  hydrate  aiul  chliuine  are  formed 
in  the  tirst  instance.  Before  the  sodium  hydrate  is  re- 
di'coniposed  by  the  electric  current,  carbonic  acid  is  intro- 
ilnced  into  the  solution,  whereby  the  sodium  hydrate  is 
precipitateil  in  the  shape  of  sodium  bicarbonate.  The  latter 
is  removed,  and  the  mother  liijnor.  broufiht  up  to  its  ori-iinal 
concentration  by  the  addition  of  a  fresh  ipuinlity  of  soilinm 
chloride,  is  a<;ain  returned  to  the  deconiposin;;  vessel.  In 
order  to  render  the  process  a  continuous  one,  the  vessel 
eontaminp  the  sodium  chloride  solution  is  di\ided  into  any 
nundier  of  pairs  of  compartnieiits,  one  compartment  of  each 
jiair  containing  the  anode  and  the  other  the  cathode.  The 
solution  is  caused  to  flow  through  the  several  compartments 
in  a  reverse  direction,  that  is  to  say,  the  solution  is  con- 
dnited  around  the  auodes  in  a  direction  the  reverse  of  that 
in  which  it  is  conducted  around  the  cathodes,  so  that  the 
strongest  soda  solution  is  opposite  the  weakest  chlorine 
solution,  and  rice  i-cisd.  The  solution  leaving  the  last 
cathoile  of  the  series,  runs  into  a  eompartuient,  where  it  is 
saturated  with  carbonic  acid,  and  wherein  the  sodium 
hydrate  is  prccipitjited  as  bicarbonate.  The  mother  liquor, 
brought  up  to  strength  with  more  sodium  chloride,  is  run 
back  again  for  fresh  electrolytic  treatment.  The  chlorine 
given  off  may  be  employed  for  any  useful  purpose.  If 
sodinm  sulphate  be  subjected  to  electrolytic  action,  sodinm 
hydr.ite  and  sulphuric  acid  are  produced.  The  former  is 
treated  as  previ(tus!y  mentioned,  whereas  the  sulphuric  acid 
is  rendered  insoluble  by  suspending  rouiul  the  anode  an 
insidnble  carbonate  (like  carbonate  of  lime),  whereby  car- 
bonic acid  is  produced  to  saturate  the  caustic  soda  with,  and 
gypsum  is  precipitated  — S.  H. 


Improvements  in  the  Manufacture  of  Bicarbonate  of  Soda, 
and  in  Apparatus  therefor.  C  ^Vigg,  Liverpool,  ling. 
Pat.  9227,  June  29,  1887.     Sd. 

iMrROvKMKNTs  chiefly  in  the  apparatus  for  the  manufac- 
ture of  soda  by  the  annnonia  process  described  in  the 
I'atent  of  1882, 'No.  312,"i,  and  of  188.'),  No.  44.3(i. 

.\s  regards  the  chemical  part  of  the  process,  the  brine 
used  is  purified  from  ferrous  salts  by  meauR  of  crude  ammo- 
niaeal  liquor,  whereas  the  arsenic  in  the  sulphuric  acid  is 
precipitated  by  sulphuretted  hydrogen  evolved  from  the 
carboiuiting  apparatus.  The  mechanical  improvements 
cannot  be  explained  without  reference  to  previous  speci- 
fications.— S.  H. 


improvementi  in  the  Process  for  Treating  Gas  Liquor  and 
other  Ammnniacal  Liipiors.  K.  Grahn,  Coblenti, 
Germany.  Eng.  Pat.  10,684,  August  3,  1887.  6(/. 
.Amsioma  or  the  volatile  ammoniacal  salts  in  gas-liquor  are 
libenited  by  means  of  a  current  of  air  or  gas,  and  the  air 
charged  with  ammoniacal  vapours  is  freed  from  its  ammonia 
by  suitable  absorbents.  According  to  the  absorbent  which 
is  used,  solid  and  dry  ammonia  i'onipounds  or  any  solutions 
and  mixtures  may  directly  be  obtained.  The  gas-liquor  to 
be  worked  flows  into  the  up]>er  part  of  a  distilling  column 
of  the  usual  construction.  A  finely -divided  current  of  air 
is  blown  by  means  of  a  steam  jet  into  the  lowest  compart- 


ment of  the  column,  and  travelling  upwards,  it  takes  up  the 
ammonia  from  the  liquor  whilst  the  steam  is  condense<l. 
The  liquid  freed  from  auuuonia  escajies  contiimously  from 
till'  lower  part,  but  befori'  it  leaves  the  Mpparatus  it  is 
brought  into  intiunite  contact  with  milk  of  liuu>,  in  order  to 
liberate  the  ammonia  IVoui  the  fixed  salts.  The  current  of 
gas  charged  with  :nninoni:ical  \aponrs  is  directed  into 
absorbers  for  the  |irnduction  of  anunonium  snlpbate  or 
chlori<le.  For  the  manufactni'e  of  artiticial  ammoniacal 
niamire,  the  current  of  g.is  is  introduced  into  chambers 
furnished  with  shelTCs,  on  which  superphosphate,  double 
phosphate  or  dissolved  guano,  &c    is  spread. — S.  II. 


VIII.-GLASS,  POTTERY,  AND 
EARTHENWARE. 

On  the  Oolourntious  produced  hif  Iron  (^louptotnds  in  the 
(,'lass  Melliuq  Furnace.  ('.  ().  Weber.  C'hem.  Zeit.  12, 
820. 
Xi'MERoi'.s  experiments  of  ♦he  author,  with  a  view  tit 
obtaining  y(dlow  (soda-lime)  gla.ss  by  means  of  iron  salts, 
resulted  in  a  failure,  inasmuidi  as  oidy  green  glass  e()uld  be 
proiluced.  The  tints  varied  from  a  bluish  green  to  the  perfect 
green  of  foliage,  never  with  any  yelloiv  shade.  The  tints 
were  more  blue  if  the  iron  salt  <'ontained  a  volatile  a<*id. 
Flint-glass,  with  a  high  percentage  of  lead,  gave  a  good 
yellow  colouration  with  iron  salts  up  to  a  certain  stage,  biu 
when  the  heat  was  raised  to  refine  the  frit,  the  yellow 
colour  quickly  <lisa]ipeared  ami  ga\e  way  to  a  greyish  green, 
which  finally  changed  into  green.  Glass  of  Knglish  make 
of  a  fine  yellow  colour  is  often  met  with,  but  it  contains 
very  much  lead,  and  is  fritted  at  a  very  low  temperature  in 
furnaces  with  a  reducing  flame.  If  green  glass  be  melted 
with  chromic  oxide  or  barium  chroniate,  peculiar  jiea-like 
bodies  of  metallic  appearance  are  found  at  thi'  bottom  of 
the  melting-pot,  especially  if  the  kiln  be  very  hot.  They 
are  evidently  )iroduets  of  reduction  of  chromic  oxide,  and 
considering  that  an  oxidising  flanu'  jtrevails  in  the  furnace, 
the  fVtrmation  of  ]tr(nlucts  of  reduction  is  well  w()rtli 
noticing.  If  coi>per  oxide  be  added  to  a  frit  in  order  to 
obtain  a  dark  green  glass,  similar  bodies  are  obtained, 
which  are  covered  with  a  layer  of  metallic  copper. — S.  11. 


Improvements  in  and  relatin;/  to  the  Manuficlure  of  Thin 

Plates  and  other  Articles  if  (rlass.     ,] .  Trassl,  Oberwar- 

menstcinach,   and    II.    Lindler,    Fichtelberg,    Germany. 

Eng.  Pat.  91157,  .Inly  I. •),  1887.      llrf. 

The  molten  glass  is  poured  <lirectly  into  the  moulds,  which 

are  placed  in  a  heated  chamber,  ami,  by  the  use  of  suitable 

registers,  is  allowed  to  cool  more  or  less  slowly,  as  nuiy  be 

required.      In  this  nuiniter  the  brittleness   of  the  ]>lates  ami 

their   liability    to  break  or    crack   during  the   grinding   is 

much  lessened.     The  chamber  is  hi'ated  by  means  of  (ia.ses 

from  the  furnace.     It  is  provided  with  special  arrangements 

for  registers  and  also  with  trucks,  on  which  the  moulds  an- 

phaced.— S.  G.  H. 

The  Ornamentiny  and  Decorating  of  Pottery  and  Porcelain 
by  an  Iniita.'ion  of  the  Lead  or  Metal  Mountings  u.wd 
for  Stained  aia.'is.  C.  Toft,  Stafford.  Eng.  Pat.'lO,()H.'>, 
.Tuly  19,  1887.     Cd. 

Foil  the  purpose  of  ornamenting  the  outer  surface  of 
articles  of  pottery  and  porcelain,  the  inventcr  imitates  the 
ordinary  lead  or  other  metal  moulding  for  stainetl  glass  by 
means  of  a  raiseil  gl.a.ss  beading  or  rounded  moulding.  The 
intervening  spaces  can  be  either  cndiossid  with  any  suitable 
|)attern  or  covered  in  the  onlinury  way  with  suitable 
colours.  The  beading  can  also  be  coloured  so  as  to  imitate 
the  colour  of  the  inetallic  mountings. — S.  G.  ]{. 
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A  .\'cw  or  Improved  Process  for  Producing  Cloiiunnl 
Designs  or  Decorations  in  Kniwultiug  Glass  and  other 
Substances.  J.  Y.  Johnson,  Lincoln's  Inn  Fielils,  Mid- 
(llesi'x.  From  M.  Aliriot,  I'liris.  IG.SoS,  November  28, 
1887.     6d. 

Cr.oisosNfi  designs  on  glass  ari'  at  present  produced  by 
plai'in;;  the  piece  of  glass  upon  the  dra«nn<r  or  design,  and 
tra<'in<r  the  ontlini's  upon  ihc  glass  by  hand  with  a  pen  or 
brnsh.  The  inventor  prepares  a  plate  of  gntta-pereha, 
caoiitohoue,  india  rubber,  gelatin,  ite.,  the  reliefs  or  niised 
parts  on  which  eorrespond  to  the  outlines  of  the  design  for 
Ihc  cloisonne  work.  This  is  then  pressed  on  a  pad  coated 
with  a  fatty  flux  prepared  with  gold,  silver,  or  other  colour. 
On  applying  the  stamp  to  the  piece  of  gla-ss  a  perfectly 
sharp  impression  is  obtained,  quite  equal  to  that  obtained 
by  the  hand.  Instead  of  a  flat  plate  of  india-rubber  a  roller 
with  the  required  design  in  relief  may  be  emploved. 

— S.  G.  H. 


A  A'eir  and  Improved  Composition  for  the  Manufacture  of 
Enamelled  Earthenware  Articles.  T!.  W.  Willis  and 
\.  J.  Willis,  Islington,  Middlesex.  Eng.  Pat.  o620, 
April  Ifi,  1888.     4</. 

Oriiinary  clay  and  glass  are  ground  to  a  fine  powder  with 

water,  and  mixed  with  magnesia  in  al>out  equal  proportions. 

If  a  very  liard  composition   is  required,  flint,  or  flint  and 

glass,  is  used  instead  of  gUss. — S.  G.  K. 


The  Extraction  of  Copper  at  Agordo.    T.  Egleston.    School 
of  Mines  Quarterly,  9,  124 — 139  and  2.56—278. 

The  ore  is  iron  pyrites  containing  about  l'6per  cent,  of 
copper  with  little  or  no  gangiie,  2  •  .">  per  cent,  of  arsenic,  3- 1) 
percent,  of  zinc  as  blende,  small  quantity  of  tin,  and  occasion- 
ally some  galena.  It  is  divided  into  four  sorts.  (1.)  Poor 
ore  with  les.s  than  1-5  per  cent.  Cu.  (2.)  Good  ore,  1-.") 
percent,  to  3-i)  per  cent.  (3.)  Rich  ore,  5-0  per  cent, 
to  8-0  per  cent. :  and     (4.)  Ore  containing  lead.     The  rich 


ore  constitutes  about  2  or  3  per  cent,  of  the  whole,  and  is 
treated  at  once  in  the  dry  way,  while  the  remaining  poor 
and  good  ore  is  toasted  for  lixiviation.  It  is  pile-roa.sted, 
about  30<i  tons  in  a  pile,  lixiviated  ami  the  copper  precipitJited 
with  cast  iron.  The  precipitate  is  added  to  the  rich  ore 
and  furnaceil  for  matte,  which  latter,  containing  about 
2.5  per  cent.  Ch,  is  stall-roasted  five  or  si.x  times,  and  then 
fused  in  a  cupola  with  quartz  and  red  sandstone  for  black 
copper.  This  is  refined  by  aerial  oxidation  of  the  impurities, 
and  rosette  copper  formed  in  the  usual  way.  .'^ametimes  the 
original  pyrites  is  stall-roasted,  and  advantage  is  also  taken 
of  the  process  of  kernel- roasting  to  concentrate  the  larger 
lumps,  which  are  then  mixe<l  with  the  rich  ore  for  the 
furnaces.  An  attempt  is  made  to  collect  sulphur,  but  only 
about  li  percent,  of  the  quantity  present  is  obtained.  It 
is  purified,  so-called,  by  simple  fusion  and  skimming  off 
mechanical  impurities,  but  contains  a  considerable  quantity 
of  arsenic.  An  improvement  has  recently  been  introduced 
by  means  of  which  the  waste  of  iron  m  reducing  the  ferric 
to  fcrrons  sulphate  previous  to  the  pri'cipitation  of  the 
copper  is  prevented.  The  reduction  is  brought  about  bv 
an  ascending  current  of  SOj  in  a  tower,  in  which  it  comes 
into  contact  with  the  descending  per-salt  liquor.  By  this 
means  a  purer  precipitate  is  obtained,  the  arsenic,  previously 
O'.'J  percent.,  being  now  0'039  per  cent.,  and  a  great  saving 
in  cost  is  effected. — A.  W. 


X.-METALLURGY,  MINING,  Etc.  [ 

JVoleS  on   Lead-smelting   in    .^outli-Eastern    Missouri.      J.    ' 
F.  Kem|).     School  of  Mines  Quarterly,  9,  212 — 219. 

The  material  smelted  is  a  galena  dressed  from  a  dolomite 
containing  also  pyrites,  which  canies  nickel  and  cobalt. 
The  ore  averages  6  to  1.5  per  cent.  PbS.  After  milling  the 
two  pro<lucts are  galena, containing  6.5  to  75  per  cent.  Pb,  and 
a  mixture  of  galena  and  pyrites  locally  termed  "  sulphides." 
The  former  is  now  roasted  in  a  Freiberg  hearth,  till  the 
sulphur  is  reduced  to  5  or  G  per  cent. ;  sand  is  then  added 
and  the  mass  partly  fused  and  withdrawn.  The  latter  are 
roasted  more  easily  and  quickly,  and  not  mixed  with  sand. 
The  two  materials  are  then  reduced  in  a  cupola,  together 
with  roastwl  matte  obtained  at  a  subsequent  stage.  There 
are  two  kinds  of  smelting  :  — one  for  lead  and  first  matte  in 
which  puddle  cinder  is  used  as  the  iron  flux,  and  one  for 
concentration  of  first,  second,  and  third  mattes  after  roasting, 
in  which  wasted  matte  is  the  flux.  The  latter  is  for  the 
nickel  and  cobalt.  The  first  matte  is  roasted  in  a  Freiberg 
hearth  for  working  in  the  cupola  previously  mentioned. 
Besides  the  ordinary  process  of  refining  the  lead,  it  is  some- 
times fused  in  a  small  reverberafory  and  run  into  a  large 
zinc  desilverisation  kettle  holding  20  tons,  and  there  poled 
by  a  steam  jet  and  cast  through  a  Steitz  syphon.  This,  i 
known  as  the  Anchor  brand,  is  supposed  to  be  good  for  i 
acid  chambers. 

The  nickel  and  cobalt  are  recovered  by  the  reaction  in  a 
small  cupola  between  the  nickel-cobalt-lead  matte  and  an 
auriferous  and  argentiferous  speiss,  when  a  nickel-cobalt 
speiss  and  a  lead  containing  gold  and  silver  are  obtained. 

—A.  W. 


Oullines  of  a  Theory  of  Steel.     F.  C.  G.  . Midler.     Stahlu. 
Eisen,  8,  291. 

The  author  has  undertaken  the  investigation  of  those  sub- 
stances which  have  an  important  influence  in  determining 
the  properties  of  steel,  and  the  present  article  treats  chiefly 
of  the  black  powder  which  forms  the  residue  from  the 
treatment  of  slowly-cooled  steel  with  dilute  acids.  This 
substance,  which  has  already  been  the  subject  of  research 
by  Abel  and  Deering  (this'  Journal,  1885,  284—286),  as 
well  as  by  Osmond  and  Werth  (this  Journal,  1886,  i93j. 
has  a  constitution  approximating  to  the  formula  FcjC.  It 
is  decomposed  by  hot  strong  hydrochloric  or  sulphuric  acid 
with  evolution  of  carburetted  hydrogen,  and  then  leaves  a 
residue  of  a  composition  which  may  be  expressed  by  the 
formula  C'sFe.  Carbon  exists  evenly  alloyed  with  iron, 
only  in  hardened  steel,  whilst  by  slow  cooling  it  tends  to 
collect  in  separate  centres,  in  the  form  of  the  compound 
FcjC.  The  presence  of  much  silicon  prevents  the  forma- 
tion of  this  body,  and  the  separated  carbon  particles  take 
the  form  of  graphite.  Certain  other  elements,  such  as 
phosphorus,  copper,  and  especially  tungsten,  prevent  the 
separation  of  the  carbon,  and  must  have  a  great  hardening 
effect  on  the  steel.— G.  H.  B. 


Occurrence  of  Cobalt  in  Saiure.     H.  Rossler.     Dingl. 
Polyt.  J.  267,  318—520. 

The  author  refers  to  the  occurrence  of  cobalt  in  iron  and 
manganese  ores,  and  to  its  presence  in  many  kinds  of 
non-German  iron  of  commerce.  The  percentage  of  cobalt 
in  manganese  ores  varies  from  0  01  in  the  ore  from  the 
Caucasus  to  0*7  per  cent,  in  some  Spanish  ores.  At 
Immsbach  on  the  Donnersberg,  in  the  Pfalz.  there  is  a 
crevice  in  porphvry  filled  with  loose  iron  and  manganese 
oxides,  and  containing  on  an  average  0  3  per  cent,  of  cobalt 
and  0-1  per  cent,  of  nickel ;  red  lead,  copper,  and  bismntli 
oxides  are  also  found  there.  Cobalt  is  also  found  in 
copper  pyrites,  and  this  may  be  regardeil  as  a  fruitful 
source  of  cobalt,  as  certain  sulphuric  acid  and  copper 
works  in  Germany  could  extract  several  thousand  kilos. 
of  cobalt  per  year  from  their  burnt  pyrites. — D.  A.  L. 


PATENTS. 


Manufacture  of  Useful  Alloi/.i  of  Aluminium.  C.  L.  Benzon, 
Sheffield ;  a  communication.  Eng  Pat.  27.53,  Decem- 
ber 1,  18.58.     Second  edition,  1888.      <;</. 

Thk  alloy  is  produced  by  mixing  most  intimately  alumina 
anil    carbon   with    the    more  electro-positive   metal   to   he 
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alloyod,  siuli  as  copiier  or  iron,  and  lieiiliii<;  ti>  the  requisite 
temperature  The  three  siihstauees  are  used  iii  a  uiost 
finely  dividi'd  eomiitioii  ;  the  carbon,  which  of  preference 
is  uiiinuil  charcoal,  is  emiiloyed  in  ipiantity  slightly  in 
excess  over  that  necessary  to  exactly  eflcct  the  reduction  of 
the  AUOj,  or  AIJ), +  CuO  if  t lie  latter  he  sulistitnted  for 
metallic  copper.  The  erncihle  employed  is  hrasqucd,  and 
is  similar  to  those  used  in  the  manufacture  of  cast  steel : 
the  charge  is  heated  to  the  meltinj.'  point  of  copper  until 
the  whole  of  the  alumina  is  reduced,  when  it  is  increased  : 
for  one-half  hour  more  to  complete  the  fusion  of  the  alloy. 
The  amonut  of  copper  thus  employed  may  be  varied  at  will. 
Where,  however,  alloys  of  exact  composition  are  rocjuired, 
a  mixture  which  will  yield  a  consideiiiblo  excess  of  alumi- 
nium is  first  made  as  above,  and  is  then  diluted  with  cojiper 
accordiuj;  to  the  result  of  a  test  analysis.  Where  iron  is 
substituted  for  copper,  a  {greater  excess  of  carbon  and  a 
hiffher  temperature  must  he  employed  ;  and  the  reduction 
from  oxide  such  as  haunuer  slag  is  found  to  yield  better 
results  than  metallic  iron  gives.  The  alloys  of  copper  or 
iron  with  aluminium  may  be  further  admixed  with  zinc, 
brass,  or  German  silver,  from  some  of  these  alloys  pure 
aluminium  may  be  obtained  by  elimination  of  the  other 
metals.  The  copper  aluminium  alloy  is  of  gold-yellow 
colour,  takes  a  high  polish,  and  may  be  cast,  rolled,  or 
hauunered.  The  iron  aluminium  alloy  addi'd  to  cast  steel 
increases  its  hardness,  soundness,  and  capabilitv  of  receiv- 
ing polish.— W.  G.  M. 


Improvements  in  Condensing  and  Separating  Lead  Fume 
and  Apparatus  therefor.  ,1.  B.  Clark,  Bristol,  and  the 
I'anther  Lead  Company,  Limited,  London.  Eug.  Pat. 
ilTlil".,  .Inly  11,  1S87.     8</. 

The  furiuice  ga.ses  are  led  into  a  flue,  whence  they  pass 
upwards  through  a  series  of  vertical  pipes  to  a  subsiding 
chamber  and  finally  to  the  chimney  shaft.  In  the  vertical 
pipes  they  pass  through  coke  or  wood  saturated  with 
water,  which  is  constantly  running  through  each  from  a 
pipe  above  to  a  reservoir  beneath.  In  this  way  much  of 
the  fume  is  deposited,  and  the  remainder  becomes  so  satu- 
rated with  water  that  it  is  deposited  with  greater  readiness 
in  the  subsidence  chamber.  Dampers  may  be  used  to 
control  the  flow  of  g.is  through  each  jiipe.  An  exhaust 
fan  should  preferably  be  employed  to  regulate  the  rate  of 
flow,  instead  of  using  only  the  natural  draught. — W.  G.  JL 


Improvements  in  Connexion  with  the  ('alcining  of  Sul- 
phurous Ores.  J.  Fleming,  Rio  Tinto,  Spain.  Kug. 
1^11.10,1.13,  July  2'l,  1887.      llrf. 

Tmk  object  of  this  invention  is  to  prevent  the  loss  of 
valuable  material  and  the  destruction  of  surrounding  vege- 
tation by  the  fumes  from  calcining  heaps.  Above  the 
roasting  heap  or  biug,  and  extending  downward  over  the 
whole  portion  (about  one-third)  which  emits  the  fumes,  is 
suspended  an  iron  hood,  lined  with  tar  and  painted  without 
with  a  non-conducting  material.  The  hood  is  sup|Kirteil  by 
chains  from  two  pairs  of  shear  legs,  and  the  whole  is 
strengthened  by  iron  stays.  At  one  end  of  the  hood  is  a 
pipe  by  which  the  ro:ister  gases  are  led  to  condensing  flues 
to  separate  arsenious  acid,  and  to  the  vitriol  chambers. 
Several  heaps  may  bi-  jhus  connected  with  the  same  con- 
densing a|iparatus.  If  the  gases  have  excess  of  air  they 
are  passed  through  calcining  furnaces  ;  if  insufficieut,  more 
can  be  supplied  by  regulating  dampers  in  the  flues. 

— W.  O.  M. 


An  Improved  Manufacture  of  Metallic  Alloys.  J.  Y.. John- 
son, London.  From  La  Societe  Anonyme  Le  Ferro- 
Nickel,  Paris.     Eng.  Pat.  .3793,  March  12,  1888.     Od. 

This  is  an  extension  of  Eng.  Pat.  .58.)2  of  1 880  (this  .louru. 
1887,511).  An  alloy,  containing  from  10  to  10  parts  of 
nickel,  with  from  HO  to  GO  of  copper  and  O'K.'i  to  o-o")  of 
aluminium,  is  prepareil  as  in  tne  ••arlier  specification,  and  is 
then  mixed  with  a  further  quantity  of  nickel  and  copper, 
together  with   zinc,  to   form  a  special  (iennan  silver,  which 


should  have  in  a  high  degree  tenacity,  hoinogeiielty,  close- 
ness of  texture,  anil  malleability,  eonibined  with  a  low  con- 
ductivity for  heat.     An  alloy  containing — 

Ni  =  18-7.5,  Cu  =  Gl-25,  /Cn  =  20,  Al=0-0219 

is  a  mixtuie  containing  the  maxinmm  of  aluuiiiiiiiin,  which 
will  impart  a  fair  degree  of  non-conductivity  without  pre- 
judicing the  malleability.  This  would  be  made  by  making 
an  alloy  of  Ki  =  10  :  Cu-90  :  Al  =  00017j,  and  adding 
12-5  per  cent,  of  this  to  the  necessary  quantity  of  the  other 
ingredients.  To  economise  aluminium,  malleable  nickel 
may  be  used,  or  a  suuiU  addition  of  manganese  may  be 
made,  in  which  case  a  small  proportion  of  potassium  ferro- 
cyanide  is  also  employed  in  making  the  first  allov. 

— W.  G.  M. 


Improvements  in  the  Art  of  extracting  Metals  from  Ores  or 
Mctnlluri/ical  Products.  P.  Jensen,  Loudon.  From 
E.  H.  IJus^ell,  Park  Citv,  Utah,  U.S.A.  Eug.  Pat. 
6102,  April  24,  1888.     dd.' 

This  is  a  modification  of  IJussell's  Eug.  Pat.  5431  of  1884  (this 
Journ.  1884,  41.')),  in  which  is  protected  the  addition  of  a 
copper  salt  to  the  alkaline  hyposulphite  (tiiiosulphate)  before 
leaching.  In  the  new  process  the  copper  salt  (preferably 
the  sulphate)  is  first  mixed  with  the  crushed  ore,  and  thus 
replaces  by  cnpric  hydrate  the  injurious  metjillic  hydrates 
which  may  be  present  in  the  charge.  When  this  neutra- 
lising action  is  complete,  the  usual  alkaline  hyposulphite 
leaching  solution  is  added,  which  reacts  with  the  unaffected 
copper  salt  to  form  cuprous  hyposulphite  in  the  manner 
described  in  the  previous  specification.  The  copper  salt 
may' he  mixed  dry,  but  is  best  added  in  solution.  A  dejitli 
of  one  to  six  inches  of  liquid  over  the  charge,  containing  one 
to  five  pounds  of  sulphate  foi  each  ton  of  ore,  is  found  to 
give  satisfactory  results.  The  leaching  solution  may  be  that 
of  cuprous-sodium-hyposulpliite.but  inasmuch  as  the  copper 
uecessary  for  the  formation  of  this  compound  in  situ  is 
already  present,  the  simple  hyposulphite  is  preferred. 

— W.  G.  AI. 


Improvrmints  relating  to  the  Separation  or  /H.vtraclion  of 
Aluminium  or  Compounds  thereof  from  Ores  and  other 
Suhslanccs,  and  to  Fhires  and  Apparatus  therefor. 
H.  II.  Lake,  I^ondon.  From  F.  .1.  Sevmour,  Fiudley, 
Ohio,  U.S.A.     Eug.  Pat.  G460,  May  1,  1888.     8(/. 

SiLiCATED  aluminous  ores  may  be  heated  with  zinc  oxide, 
carbon,  and  a  flux  to  a  temperature  of  2,500°  F.  in  a 
suitable  furnace.  The  mixed  aluminium  and  zinc  vapours 
which  are  evolved  oxidise,  and  the  oxides  are  deposited  in 
a  series  of  subsidising  chambers.  The  bulk  of  the  silica 
will  be  left  in  the  furnace  or  will  .settle  in  the  first  chamber. 
The  mixed  oxides  are  made  to  yield  their  alnminiuui  by 
admixture  with  fluxes  such  as  borax,  or  ammonium  or 
sodium  nitrates,  and  with  2  per  cent,  of  carbon,  and 
heating  in  crucibles  to  the  fusing  temperature  of  Bessemer 
steel.— W.  (J.  iM. 


Improvements  in  or  relating  to  the  Conversion  of  Crude  or 
Pig  Iron  into  Afalleable  Iron  or  Steel.  J.  W.  Book- 
walter,  Springfield,  Ohio,  U.S.A.  From  G.  Koberl, 
Stenay,  Mense,  France.  Eng.  Pat.  688G,  May  u, 
1888.     »d. 

In  order  to  avoid  the  formation  of  slag  within  the  metal 
itself,  and  the  further  mixture  of  the  same  by  agitation, 
especially  at  the  surface,  which  is  the  result  of  forcing  air 
into  or  through  the  molten  metal,  it  is  proposed  to  use 
horizontal  tuyeres,  placed  somewhat  tangentially  at  the 
immediate  surface  of  the  bath,  and  on  one  side  of  the 
circular  converter.  Oxidation  will  be  perfected,  but  the 
abo\e-iuentioned  difiiciilties  will  no  longer  exist,  nor  ^\\\\ 
the  converter  lining  be  worn  away  liy  currents  of  air 
passing  between  it  and  the  fluid  metal  ;  a  higher  tempeni- 
ture  than  heretofore  will  result,  giving  greater  fluidity,  aud, 
therefore,  better  circulation  and  less  tendency  to  entrap 
slag.       By    the    tangential   arrangement    of    the    tuyeres,   a 
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lidriziintiil  lis  well  ns  u  viitliiil  lireulur  niolioii  will  l>u 
imported  to  the  luutiil,  so  that  fri'sh  portions  will  be 
coiistiiiitly  prcseiitcil  for  oxidittioii,  whilst  the  slap  aouiiiini- 
lates  i|iiielly  on  thi'  opposite  side  of  the  vessel.  As  it  is 
essential  that  the  blast  shall  enter  at  the  surface,  so  that  it 
neither  penetrates  the  bath  nor  is  wasted  above,  the  level  of 
the  liquid  which  is  reduced  by  the  oxidation  of  its  com- 
bustible constituents  must  be  constantly  restored,  either  by 
a  false  bottom,  by  inserting  refractory  materials,  or 
(preferably)  by  tilting  the  converter. — W.  G.  M. 


a  fresli  eliarpe.  In  another  form  of  agiparatiis  the  material 
is  fed  downwards  through  a  series  of  magnetised  rings  to 
which  the  magnetic  portions  are  attracted  during  their 
descent.  In  order  to  biinj;  them  within  the  sphere  of  the 
nia;;netie  influence,  within  the  rings  are  placed  rotatinp 
cones  which  may  be  adjusted  so  as  to  leave  any  desired 
space  between  them  and  the  pole-pieces,  and  which,  by 
centrifugal  action,  tend  also  to  throw  the  heavier  (iron) 
portions  nearer  to  the  niajiMits. — W.  G.  ^^. 


ImprorcmfHts  in  Apparains  for  convcrlitiy  Crude  Iron  into 
Malteable  Iriin  or  Steel.  J.  W.  Bookwalter,  Si)ring- 
tield,  Ohio,  U.S.A.     Kng.  Pat.  6951,  May  9,  1888.     6(/. 

Tin.?  specitication  describes  a  circular  converter  mounted 
on  trunnions,  with  a  side-blowini;  arrangement,  the  blast 
beini;  delivere<l  at  the  surface  of  the  metal.  Circulation  is 
thus  produced  throngliout  the  metal  bath,  but  is  very 
sluggish  at  the  centre.  In  order  to  bring  every  portion 
more  rapidly  ill  contact  with  the  blast,  the  centre  is  filled  in 
with  a  core  of  refractory  material,  the  top  of  which  is  sunk 
but  a  few  inches  beneath  the  surface  of  the  bath ;  around 
this  a  more  rapid  motion  of  the  liquid  takes  place. 

— W.  G.  M. 
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Improremenl.t   in    ftecondary   Batteries.      W.   H.  Akester, 
London.     Eng.  Pat.  7189,  May  17,  1887.     id. 

TnK  electro<le  consists  of  parallel  plates  or  bars  of  lead, 
supported  in  a  suitable  frame,  and  separated  from  each 
other  at  the  ends  by  lead  distance  pieces,  so  as  to  leave 
between  each  plate  or  bar  of  the  electrode  a  space  to  be 
filled  ill  with  any  suitable  uiaterial  not  acted  on  by  acid, 
such  as  horsehair  cloth  soaked  in  a  solution  of  nitrocellulose 
ill  ainyl  acetate.  These  compound  electrodes  have  attached 
to  each  two  tapering  lugs  with  projecting  screws  embedded 
in  them.  The  lugs  are  held  in  closely  fitting  holes  in  the 
cover,  by  a  binding  post  on  one  screw  and  a  nut  on  the 
other.  All  parts  of  the  electrode  are  burned  or  fused 
together.— E.  T. 


-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

PATENTS. 


XII.-FATS,  OILS,   AND   SOAP 
MANUFACTURE. 

The  Uecovenj  of  Oil  from  the  liifuse  if  Oliiv  Presses. 
G.  liiquai.     Chem.  Zcit.'l2,  7.i4~75.'i. 

TuF.ATMKNT  with  Water  is  advocated  ((.'hem.  Zeit.  12,  607) 
as  being  jireferable  to  extraction  by  means  of  carbon 
bisulphide  or  light  petroleum. 

This  view  the  author  combats,  asserting  that  the  latter  is 
the  better  method,  inasmuch  as  the  exhaustion  is  more 
complete  (1  per  cent.,  instead  of  20  per  cent.,  of  the  total 
oil  being  left),  the  process  cheaper,  the  extracted  refuse 
easier  of  disposal  as  it  may  readily  be  used  as  fuel  in  the 
works,  and  the  product  in  no  way  inferior  for  its  legitimate 
use,  viz.,  soap  making.  The  claim  of  the  oil  recovered  by 
means  of  water  to  be  considered  of  greater  value  on 
account  of  its  applicability  for  lubrication,  and  the  manu- 
facture of  Turkey-red  oil  is  not  valid,  because  of  its  having 
been  superseded  for  these  purposes  by  mineral  oils  iinrt 
castor  oil,  respectively. 

The  author  also  points  out  that  the  proposal  to  distil  the 
husks  with  superheated  steam  in  order  to  obtain  an  oil  for 
table  use  is  not  practicable,  on  account  of  the  hydrolysis 
that  would  occur,  yielding  fatty  acids  and  glycerol  instead 
of  olive  oil. — B.  B. 


Improvemenis  in  Apparatus  for  Separating  Iron  from 
other  Substances.  JI.  II.  Smith,  Halifax.  Eng.  Pat. 
10,89.3,  August  9,  1S87.  llrf. 
In  one  form  of  the  apparatus  electro-magnets  are  set 
radially  in  parallel  lines  on  the  periphery  of  a  revolvinc 
horizontal  drum  ;  they  are  also  in  immeduite  contact  with 
the  inner  side  of  an  enclosing  cylinder,  and  are  so  arranged 
that  the  magnets  on  one  side  only  of  the  apparatus  are 
excited.  At  a  short  but  alterable  distance  from  this  side, 
and  running  the  whole  length  of  the  cylinder,  is  a  < 
horizontal  trough  divided  into  several  compartments, 
provided  with  a  propelling  screw  and  with  a  hopper  at  one  i 
end-  The  substauce  to  be  treated  is  fed  into  the  hopper 
and  is  gradually  urged  along  the  trough  by  means  of  the 
screw  ;  in  passing  from  each  compartment  to  the  next  it  is 
brought  into  close  proximity  with  the  magnetised  drum  ; 
thus  magnetic  particles  cling  to  the  ascending  side  of  the 
cylinder  while  the  remainder  falls  into  a  receptacle  beneath. 
Meanwhile  the  s?raps  of  iron  are  carried  to  the  top  of  the 
drum  and  to  a  short  distance  downward  on  the  other  side, 
but  here  the  commutator  is  situated,  the  magnets  are  no 
longer  excited,  and  the  pieces  fall  into  a  trough ;  anv 
particles  still  adhering  are  finally  swept  oft  by  contact  with 
a  brush  and  the  cylinder  is  letl  clean  for  the  ascent  past 


Extraction  of  Olice  Oil  from  Olive  liesidues. 
Chem.  Zeit.  12,  G17. 

The  residues  obtained  after  submitting  olives  to  pressure 
and  thus  extracting  as  much  of  the  oil  as  possible  still 
contain  5 — 10  per  cent,  of  olive  oil.  Hitherto  these 
residues  have  been  treated  either  by  extraction  with  some 
solvent,  such  as  carbon  bisulphide,  or,  more  eoinnionly,  by 
crushing  them  again  with  water  in  edge  runners  and 
decanting  the  oil  from  the  water.  The  author  doe-s  not 
consider  either  process  satisfactory,  and  proposes  to  separate 
the  oil  by  distillation  with  superheated  steam.  The 
apparatus  would  be  very  simple,  consisting  of  a  superheater, 
a  still  provided  with  a  manhole  at  top  and  bottom,  and  a 
condenser.  As  the  oil  decomposes  at  a  high  temperature 
it  is  preferred  to  effect  the  distillation  at  about  1 50' — 20u°C. 
After  the  still  has  been  charged  with  the  residues  steam  is 
passed  in  at  a  temperature  of  about  250',  and  it  must  be 
carefully  distributed  throughout  the  mass.  When  the 
temperature  in  the  still  has  risen  to  100°  the  vapours  which 
arc  given  off  contain  comparatively  little  olive  oil,  but  at 
from  150°  to  200°  C.  it  distils  over  rajiidly.  The  water 
which  ]>asses  over  with  the  oil  contains  a  considerable 
quantity  of  ammonia  and  also  some  glycerol,  given  off 
during  the  final  stages  of  the  distillation.— E.  E.  B. 


German  Mineral  Oil. 


C.  Engler. 
506—513. 


Dingl.  Polyt.  J.  267, 


The  author  compares  the  German  mineral  oils  obtained 
fi-om  Tegemsee,  Alsace,  and  Hanover  with  American  and 
Russian  oils.  The  most  characteristic  physical  properties, 
which  are  themselves  sufficient  to  indicate  the  source  of  an 
oil,  are   the   specific   gravity  and   the    iefiaoli\e  index  of 
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various  fractions, 
following  tabic  ;  — 


Sonic  of  the  results  «rc  pvvn   in    the 


Fnuition  HO°-ltW.    Fraction  lao'-SlO". 


Oil  from 


Sp.  Gr.  I  Ref.  Ind.     Sp.  Or.    Rof.  lud. 


T€«RmMe 1  0-7465 

Perhelbronn,  .\lsace OT-Vm 

(Vlhrini,  Hanover O-TSKiO 

Fennsvlvnnia ...  ,  0*755<) 

I 

B»ku I  0-7SS0 


l-4«7 

0-7840 

1-4S7 

li£l 

0-7900 

1-4W 

!       1  Ma 

0-8155 

1-450 

1       1-422 

0-7860 

l-4*l 

1       l-«6 

I 

0-8195 

1-*>I 

'  Fraction  240°— 2«0P.  I  Fraction  290°-310°. 


Oil  from 


Sp.  Gr.     Ref.  Ind.     Sp.  Gr. 


Ref.  Ind. 


Tegemsee    

Prtjhelhronn.  .\Isace  . 
tVlhfim,  Hanover  ... 

Pennsylvania 

Baku 


0-8130  1-451 

0-S155  1-454 

0-8*20     I       1-408 
'       l-4Jt 
1-467 


0-S12II 
0-84tS 


0-8370  \      1-465 

0-8SeO  '       1-4C2 

0-8fi2S  I      1-480 

0-8325  1-4<13 

0-8640  1-47J 


On  Drifhig  Oils. 


K.  Huzur.i  and  A  Grnssner. 
Chem.  9,  180. 


The  coefficient  of  expansion  for  these  oils  in  general 
decreases  as  the  specific  gravity  increases,  but  this  is  not 
always  the  case. 

The  results  of  fractional  distillation  of  these  oils  are  set 
forth  in  ii  table,  taking  into  consideration  the  fractions 
below  ,"500°  ;  Tegernsee  oil  yields  67  vols,  per  cent., 
Pechelbronn  SO  vols,  per  cent.,  and  ( lelheim  oil  .'12  vols, 
per  cent.  The  latter  is  therefore  the  heaviest,  but  a  heavier 
oil  has  been  found  in  Wietze,  near  telle. — 1).  A.  L. 


Monatsh. 


readily  soluble  in  v»ater;  the  barium  salt  dissolves  easily  in 
hot,  s)iarinj;ly  in  cold  water. 

By  takinj;  into  consideration  the  fact  that  when  linolenic, 
linoleic,  and  ricinoleic  acids  are  oxidised,  linusic,  ^alivic, 
and  trihydroxystearic  aci<ls  arc  produced,  and  that  Saytzeff 
obtained  from  oleic  ami  elaidic  acids,  dihydroxystearic,  and 
isodihydroxystcaric  acids,  they  deduce  the  followin-;  law: 
When  oxidised  u'ith  pottissiutn  perinantjanate  in  aika/int- 
solution,  unsaturated  /atti/  acids  lalte  up  as  many  (OH) 
groups  as  there  are  free  ealencies,  yielding  saturated 
hydroxy  fatty  acids  containing  the  same  number  of  carbon 
atom,^  in  the  molecule.  This  law  enabled  the  authors  not 
only  to  predict  the  imxlucts  of  the  oxidation  of  unsaturated 
&tty  acids,  but  also  suggested  the  means  of  determining 
the  unsaturated  acids  present  in  oils  and  fata.  This  was 
done  in  the  following  manner  : — The  fats  were  saponified, 
the  soaps  dissolved  in  water,  neutralised,  and  then  precipi- 
tated with  lead  acetate.  The  lead  salts  were  extracted  with 
ether  and  the  unsaturated  acids  separated  from  the  ethereal 
extract  by  means  of  dilute  sulphuric  acid.  The  solution 
was  then  rendered  alkaline  and  oxidised  with  potassium 
permanganate.  The  composition  of  the  hydroxy  fatly 
acids  in  the  oxidation  products  was  then  determined,  and 
the  Tuimher  of  carbon  etouis  and  free  valencies  contained  in 
the  unsaturated  fatty  acids  prixlTice<l  therefrom  was  di'du<ed 
from  the  number  of  carbon  atoms  and  alciiholic  hydrox\l 
groups.  In  this  manner  the  author  has  determined  tin- 
constitution  of  the  liquid  fatty  acids  of  various  drying  oiK. 
The  following  table  gives  the  results  :  — 

100  grams  of  Liquid  Fatty  Acids  from 


TiiE  authors  have  devised  a  method  which  is  applicable  to 
the  determination  of  the  constitution  of  the  unsaturated 
acids  of  fats  and  oils. 

By  subjectiog  the  acid  from  hemp  oil  in  acetic  acid 
solution  to  the  action  of  bromine,  a  solid  product  and  liquid 
bromine  comjwunds  are  obtained  The  former  contains 
two  substances.  The  one  has  a  melting  point  of  1 14" — 11 ,5", 
is  readily  soluble  in  alcohol,  ether,  and  glacial  acetic  acid, 
and  crystallises  from  alcohol  in  nacreous  plates,  having 
the  composition  C,5H3;OoBr^.  The  second  substance  is 
sparingly  soluble  in  alcohol,  ether,  and  glacial  acetic  acid, 
crystallises  from  alcohol  in  small  miercscopic  needles, 
melting  at  177,  and  has  the  formula  C,,H3uO;Brg.  By 
heating  these  compounds  in  alcoholic  solution  with  zinc 
and  hydrochloric  acid,  bromine  is  liberated  with  formation 
of  two  nnsatnrateil  fatty  acids  of  the  formula;  C,,H3jO„  and 
("igHjoU;.  The  former  absorbs  four  atoms  and  the  latter 
six  atoms  of  iodine  from  Hiibl's  solution.  For  the-e  acids 
the  author  suggests  the  names  of  linoleic  and  linolenic 
acids.  When  oxidised  with  pota.ssium  jiermanganate  in 
alkaline  solution,  these  acids  yield  sativic  and  linusic 
acids. 

Salivic  Acid,  C|»U3jOo(OH)j,  is  insoluble  in  cold  water 
and  ether,  dissolves  in  1,000  parts  boiling  water,  and  is 
readily  soluble  in  alcohol.  It  crystallises  from  water  in 
silky  netnlles  melting  at  17.3.  The  sodium  and  potassium 
derivatives  are  readdy  soluble  in  water ;  the  barium  salt  is, 
however,  insoluble.  When  treated  with  nascent  hydrogen 
iodide  it  is  resolved  into  stearic  acid.  Sativic  acid  nnist 
therefore  l)e  regarded  as  a  tetrahydroxystearic  acid. 

Xmuit'c  ylci'rf,  CisHsoOjCOH)^,  is  in.soluble  in  cold  water 
and  ether,  sparingly  soluble  in  hot  water  and  alcohol.  It 
crystallises  from  water  in  microscopic  rhombic  plates 
melting   at  20.?^      The   sodium   niul   potassium   salts   are 


Linseed 
Oil. 
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Yield 


Dihydroxy- 
stearic acid. 

I   Sativic  acid  . . 

Linusic     and 
isolinusic 
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1-2 

40 

2-5 

8-6 

2.'i-0 

6-6 

24-0 

«-« 

18-3 

31-.-, 

20-3 

2-5 

2-0 

0-3 

•• 

Dihydroxystearic  Acid,  Cij|H3,0«(0H)«,  melts  at  137°,  is 
insoluble  in  water  and  ether,  sparingly  soluble  in  cold, 
easily  in  hot  alcohol,  and  crystallises  from  the  latter  in 
nacreous  plates.  The  potassium  and  sodium  salts  are 
readily  soluble  in  water,  the  barium  salt  is  insoluble. 

Isolinusic  Acid,  C'lsHjoO.lOH)^,  melts  at  173°— 17.')",  is 
soluble  in  alcohol,  insoluble  in  ether.  It  crystallises  from 
water  in  microscopic  prismatic  needles.  This  acid  is 
isomeric  with  linusic  acid. 

As,  by  the  oxidation  of  the  fatty  acids  of  linseed  oil,  the 
four  hydroxy  acids  above  named  are  produced,  the  autlnii' 
describes  the  mode  of  conducting  the  oxidation  as  applied 
to  this  oil : — 3il  grams  of  the  liquid  fatty  acids  of  linsee<l  oil 
are  saponified  with  30  cc.  of  potash,  specific  gravity  1-J.i. 
The  soap  thus  formed  is  dissolved  in  two  litres  of  water 
and  treated  gradually  with  two  litres  of  a  1-5  per  ccul. 
solution  of  potassium  permanganate.  The  mixture  is  then 
filtered,  and  the  filtrate  containing  the  potassium  salts  of 
the  resultant  oxidation  pro<lucts  is  acidified  with  sulphuric 
acid.  The  precipitate  is  collected  on  a  filter  and  dried  in 
the  air.  The  acid  mixture  (A)  is  converted  into  the  barium 
salt  and  extracted  with  boiling  water.  The  insoluble 
portion  is  decomposed  with  hydrochloric  acid,  filtered,  and 
the  acids  thus  liberated  are  dried  and  extracted  with  colil 
ether.  The  ethereal  solution  contains  ilihydroxystearic  acid 
besides  a  small  proportion  of  unoxidised  acids.  The 
residue,  insoluble  in  ether,  consists  of  sativic  acid.  The 
soluble  part  of  the  barium  salt  from  (.\)  is  concentrate<l  by 
evaporation  and  decomposed  with  hydrochloric  aci»l. 
The  acicl  thus  set  free  mostly  consists  of  linusic  acid,  being 
only  occasionally  coiitaminate<l  with  sm.all  quantities  of 
isolinusic  acid,  the  removal  of  which  may  be  effected  by 
fractional  crystallisation  from  alcohol. 
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The  acid  filtrate  from  (A)  called  (B)  is  neutralised  with 

(lotusli.  Four  litres  are  tlieii  couceiitriitod  to  .1  voliiiiie 
iiieasiirinn  .'iOO  ir.,  rL-iieiditifcl  with  sulphuric  acid,  and  the 
acid  thus  liherated,  called  (C),  is  collected  ou  a  filter,  dried 
in  the  air,  and  extracted  with  ether.  The  insoluble  portion 
is  isolinueic  aeiil.  The  soluble  part,  azclaic  acid,  C.jH|j()^, 
a  product  of  the  decomposition  of  linoleic  acid.  The  filtrate 
from  (C)  yield>,  when  i-xtracted  with  ether,  a  small  amount 
of  azclaic  acid  and  other  lower  fatty  acids  formed  hy  the 
oxidation  of  linoleic  acid. 

In  this  manner  the  author  ohtained  the  foUowin};  numhers 
for  the  composition  of  the  acids  from  dryins  oils. 

Liiiseetl  oil  contains  ahoiit  (i.)  per  cent,  of  isolinolenic 
acid,  15  per  cent,  of  linolenic,  anil  LO  per  cjut.  of  liuoleic 
acids. 

J/emp  oil. — 70  per  cent,  linoleic  acid,  Ij  per  cent. 
linolenic  and  isolinolenic  acid,  and  15  per  cent,  oleic 
acid. 

.V'«^  nil. — 80  per  cent,  linoleic  acid,  13  per  cent,  linolenic 
aud  isolinolenic  acid,  and  7  per  cent,  oleic  acid. 

I'oppy-surd  oil. — 30  per  cent,  oleic  acid,  6J  i>er  cent, 
linoleic  acid,  and  5  per  cent,  linolenic  and  isolinolenic 
acids. 

Colloii  oil. — 40  per  cent,  oleic  acid  ami  60  per  cent, 
linolenic  acid.—  U.  B. 


PATENTS. 


/mproeemeiil.s   in    tin-    Composiliiin    of   Mercurial   Soaps. 
.].  Thomson.     Kn?;.  Pat.  7117,  May  16,  1887.     Crf. 

Is  patent  No.  y."i91,  July  24,  1886,  the  proportions  of 
hiniodide  of  mercury  to  he  incorporated  with  soaji  vary 
lietween  -jj^th  and  y^^th  part.  The  present  patent 
extends  these  ouantities  indefinitely  in  either  direction. 

— W.  L.  C. 


Iiiiprmtiiuuts  in  the  Treatment  or  Preparalion  «/'  Mineral 
and  oilier  like  Oils.  C.  L.  Baillard.  Eng.  Pat.  8194, 
.Tune  7,  1887.     6(/. 

MiNEKAi.  oils  (of  the  type  CnH-.u+.j)  and  resin  oils  arc 
treated  with  the  oxyoleie  acid  described  in  Patent  No.  449, 
tianuary  11,  1886,  and  are  then  hoiled  with  free  steam 
over  an  aqueous  solution  of  potassium  chlorate,  to  which 
hydrochloric  or  sulphuric  acid  is  added,  or  of  chloride  of 
lime,  or  of  fluor  spar  suspended  in  water  conlaininc; 
sulphuric  acid.  The  product  is  essentially  soluble  in 
alkalis,  and  can  he  used  for  oiling  wool,  &c. — W.  L.  C. 


Improeemetils  in  Percolators  for  the  Extraction  of  Oil  by 
the  Xaphtha  Process.  H.  J.  Haddan.  Eng.  Pat.  5971, 
April  21,  1888.     »d. 

This  relate.^  to  improvements  in  percolators  designed  more 
especially  for  the  extraction  of  cotton-seed  oil  by  the 
naphtha  process,  and  is  the  invention  of  J.  W.  Evans,  of 
Cleveland,  Ohio.  Owing  to  the  fact  that  cotton-seed  meal 
packs  so  densely,  the  percolators  are  made  not  more  than 
7  feet  high,  but  of  large  internal  diameter.  The  interior 
space  is  broken  up  by  a  number  of  radial  arms,  termed 
breakers,  supported  by  a  centre  piece  aud  by  hinged 
brackets  attached  to  the  sides;  under  these  breakers  and 
cross-bars  is  a  system  of  perforated  steam-pipes.  A 
drawing  is  given. — W.  L.  C. 


XIII.-PAINTS,  PIGMENTS,  VARNISHES, 
AND  KESINS. 

On   the  Hi/drocarboHs  accompani/ini/  Diterehcnti/l  in  Hesin 

Oil.  A.  Rcnard.  Coinpt.  Kcnd.  106,  1086, 
If  resin  oil  Iwiling  between  3<)0' and  360"  be  treated  with 
Milphurie  acid,  the  diterebentyl  0;„ir„  becomes  trans- 
formed into  polynierides  and  a  soluble  sujphonic  aciil.  The 
polyinorides  are  separated  from  the  unaltered  portions  of 
resin  oil  by  distillation,  and  remain  in  the  residue  as  a  hard 
brown  senii-trans|>aie!it  resinous  mass.  The  distillate  is 
treated  with  sulphuric  acid,  at  first  in  the  cold,  then  at 
50° — 60",  \rashed  with  soda,  and  rectified  over  sodium, 
whereby  a  mixture  is  obtaine<l  boiling  at  330' — 350',  and 
containing  two  hydrocarbons  which  cannot  be  separated  by 
fractional  distillation.  The  fraction  boiling  between  340° 
and  350'  consists  principally  of  diterebentylene,  t'-joH;^. 
identical  with  the  substance  obtained  by  heating  the  dibro- 
midc  of  diterebentyl.  The  fraction  boiling  between  330' 
and  340' contains  a  new  hydrocarbon,  which  c;iu  be  obtained 
in  the  pure  state  hy  one  or  two  treatments  with  fuming 
sulphuric  acid  or  fuming  nitric  acid,  by  which  the  ditere- 
bentylene h  transformed  into  a  soluble  derivative.  The 
pure  hydrocarbon  is  then  obtained  af^er  washing  with 
caustic  soda  and  rectifying  over  sodium.  It  is  a  colourless, 
non-fluorescent  oil,  of  sp.  gr.  0-9362  at  12  ',  boiling  at 
330° — 335°,  and  of  the  composition  C'^Hju.  It  is  unalterable 
in  the  air,  and  is  not  attiicked  by  fuming  sulphuric  or 
nitric  acids,  or  by  hydrochloric  acid  or  bromine,  at  ordinary 
temperatures.  It  must  be  considered  to  be  didecene, 
^^aillstt  "  polymeride  of  decene,  C„|H,s,  and  is  homologous 
with  diheptenc,  C'uHoj,  and  dioctene,  C.^H „.  The  resin  oils, 
which  constitute  about  nine-tenths  of  the  ])rodnct  of  distil- 
lation of  resin,  consist  of  a  iiixture  of  about  80  per  cent, 
diterebentyl,  10  per  cent,  diterebentylene,  and  10  per  cent, 
didecene. — G.  H.  B. 


PATENTS. 

A'^eu)  and  Improced  Material  fir  colouring  I'liiiUts,  ('einentf, 
and  other  Substa7ices.  J.  Kust,  London.  Eng.  I'at.  9387, 
July  14,  1887.     4d. 

Pkeiu'oinois  sand  or  ironfounders'  waste  is  heated  to 
redness  in  a  current  of  air  or  steam  for  a  few  hours,  whereby 
it  becomes  brown  or  red  according  to  the  temperature  that 
has  been  used,  and  can  be  employed  for  colouring  paints 
and  cements. — B.  B. 


A  Liquid  Blue.    J.  A.  Walton,  London.    Eng.  Pat.  10,.554, 
July  29,  1887.     4d. 

The  blue  is  for  laundry  use,  and  is  made  by  mixing 
33  parts  of  Prussian  blue  with  nine  parts  of  oxalic  acid, 
both  finely  ground,  and  adding  them  to  a  cold  aqueous 
solution  of  basic  aniline  blue  (95  grains  per  gallon).  When 
solution  is  complete  the  liquid  is  diluted  until  it  contains 
altogether  1,350  parts  of  water.  Eight  parts  of  gum  arable 
are  then  dissolved  in  water  and  stiired  in,  the  object  being 
to  prevent  precipitation  of  the  colouring  matter B.  B. 


XIV.-TANNING,  LEATHER,  GLUE,  AND 
SIZE. 

Improied  Method  if  Tanniiiq.     Zeits.  f.  Electroti-chu.  6, 
176. 

The  use  of  a  cu'.rent  of  electricity  in  tanning  by  rotating 
drums  diminishes  the  duration  of  the  process,  and  an  appa- 
ratus has  been  constructed  on  this  ]>rinciple  by  Worms  and 
Bale  (this  Journal,  1888,  p.  443).— T.  L.  B. 
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XV.-AGRICULTURE,  MANURES,  Etc. 

('iilri)im  Siilpliitr  aitd  its  Use  in  AiirUiillurc.     K.  .lensuh. 
Cheni.  ]ii(l.  11,  169—173. 

Tilt;  cx]ifriiiii-iit»  of  Ili-idi'ii  ;irid  IloliU'lleiss  have  sliown 
that  howeviT  cari'fully  ordinary  muiiure  is  slorod,  2'1  to  23 
(itr  rent  of  tlie  iiitrogeu  is  lost  lUiK ■^s  some  substatiec  is 
added  li>  fix  the  uininoiiia.  The  autlior  rocoiiunends 
ealeium  sulphite,  and  gives  the  results  of  experiments  to 
prove  the  value  of  this  material  for  the  above  purpose. 
By  mixing  the  salt  with  the  moist  dung  ammonium  sul]>liitc 
is  formeti  which  rapidly  oxidises  to  the  sulphate,  while 
nitrates  are  al>o  produeed.  The  amido  compounds  of  the 
dung  are  either  deeompose«l  direetly  into  ammonia  or  they 
are  eliange<l  to  such  a  dejtree  that  this  alteration  ean  he 
effected  by  the  aid  of  alkalis.  Calcium  sulphite  is  further 
useful  as  a  disinfcotin:r  airent. — A.  W. 


XVI.-SUGAR.  STARCH,  GUM,  Etc. 

Maniwsc.     K.  Fischer  and  J.  Hirschberger.     Her.  21,  1H05. 

Jiv  the  action  of  nitric  acid  on  luannite,  besides  levulose, 
another  sugar  is  produced,  to  which  the  authors  give  the 
name  of  mannose.  It  nuiy  he  separated  by  adding  an 
acetic  acid  solution  of  pheuylhydrazinc,  with  whicli  it 
forms  a  difficultly  soluble  compound.  It  reduces  Kehling's 
solution,  is  fermentable,  turns  the  plane  of  polarisation  to  the 
right  (less  than  dextrose), and  forms  with  phenylhydrazine 
the  insoluble  compcmnd  above  mentioned.  On  heating 
with  an  excess  of  phenylhydrazine  it  forms  an  asazonc, 
CisIIjjXjO^.  Sodium  amalgam  reduces  mauuose  to  mannite. 
It  is  turned  brown  by  alkalis,  and,  on  healing  w  ith  20  jier  cent, 
hydrochloric  acid,  it  forms  huuiin  substances.  It  is  a  pale 
yeUow  syrup,  which  does  not  crystallise.  Mannose  has  not 
been  detected  in  honey  or  grape  juice. — H.  T.  1'. 


PATENTS. 

A  new  Mcllniil  (i/  Utilising  the  Waste  ofl'lour  and  utiier 
Mills  and  Machines  or  Industries  far  Treating  Ayvi- 
inltiiral  I'mdnee.  I..  Uappaport,  Hreslau,  Prussia. 
Kng.  Pat.  5270,  A|)ril  9,  1887.     'if/. 

Tilts  has  for  its  object  the  extraction  of  the  oil,  grease, 
wax,  or  eholesterin  which  are  contained  in  the  waste 
lesidunm  and  siftinjrs  from  flour,  rice,  millet,  peeling,  groat, 
and  grit  mills  and  other  kindred  industries  in  which 
agricultural  produce  of  various  sorts  is  treated. 

Such  oil,  grease,  S:c.  may  be  extracted  either  mechani- 
callv  bv  pressure,  (tr  by  means  of  solvents,  such  as  benzine, 
naphtha,  carbon  bisulphide,  ether,  chhirotorni.  \c.  From 
the  sohition  on  distillation  are  obtained  various  falty  matters 
which  arc  afterHanls  separated  by  saponification.  The  waste 
thus  de])rived  of  its  oil,  &c.,  and  in  some  eases  poistuious 
propi'rlies,  maybe  used  for  cattle  feeding  and  various  other 
purposes. — J.  H. 


yew  III-  Impriired  I'rfxesses  fur  Canvcrting  Natural  and 
other  Phosphates  intti  Products  assimitahle  bji  Vegetahles 
and  into  Valuable  Sub-products.  W.L.Wise,  London. 
From  E.  Solvav,  Brussels.  Eng.  Pat.  6632,  May  5, 
1887.     6rf. 

In  order  to  wholly  or  partially  liberate  the  j)hosphoric  acid 
of  natural  phosphates  (>f  lime,  and  render  the  same 
aiisimilahle  by  plants,  the  inventor  calcines  them  with  silica 
or  alumina.  At  a  low  temperature  nietaphosphate  of  lime 
is  produced,  soluble  in  citrate  of  ammonia.  At  a  snfticiently 
high  temperature  phosidioric  anhydride  is  volatilised  and 
may  be  collected  and  converted  into  any  suitable  fertiliser. 

The  above  reaction  may  l)e  combined  with  the  production 
of  chlorine  or  hydrochloric  acid  and  a  caustic  alkali,  by 
adding  comniou  salt  or  potassium  chloriilc  to  the  mixture  for 
calcination.  The  calcined  residue  then  contains  a  soluble 
alkaline  phosphate,  which,  lui  being  causticised  with  lime, 
yields  precipitated  bicalcinm  phosphate  and  caustic  alkali. 

—J.  M.  H.  M. 


All  Imiiroved  Fertiliser.     P.  C.  Jensen,  Chicago,  U.S.A. 
Eng.  Paf.  3013,  February  28,  1888.     6rf. 

TiiK  inventor  utilises  the  tank  water  obtained  in  rendering 
fats  by  evaponiting  it  until  it  becomes  hard  and  brittle  on 
cooling.  To  overcome  the  tcmlcucy  to  dclicpicsce  it  is 
luized  w  ith  quicklime,  in  which  state  it  can  easily  be  reduced 
to  a  dry  powder.  Other  nitrogciuuis  aniiiml  matter  can  be 
Ireated  in  a  similar  manner. — J.  M.  II.  M. 


Cryitalline  Saccharic  Acid  {Saccliaro-luetonie  Acid),     (). 
Sohst  and  B.  Tollens.     Ann.  245,  1—27. 

The  anhydride  of  sacchaiic  acid  (saccharo-lactonicacid)  can 
be  obtained  by  mixing  100  grms.  of  starch  with  100  gruis. 
of  water,  adding  the  mixture  to  500  ec.  nitric  acid  (sp.gr. 
1  •!.■>),  and  heating  in  a  shallow  basin  on  the  water-bath. 
When  a  rapid  evolution  of  red  fumes  begins,  the  heat  is 
moderated,  and  the  whole  evaporated  at  60° — 70°  with 
stirring,  to  a  syrup.  After  adding  an  equal  volume  of 
water,  it  is  neutralised  while  warm  with  pure  powdered 
potassium  carbonate,  and  an  excess  of  concentrated  acetic 
acid  added.  The  potassium  salt  which  separates  is  filtered 
after  standing,  dried  on  porous  plates,  and,  after  boiling 
w  ith  animal  charcoal,  purified  by  recrystallisaliou ;  lOOgrms. 
of  starch  yield  IS— 20  grms.  of  the  pure  salt. 

The  free  acid  is  obtained  by  neutralising  an  aipieons 
solution  of  the  acid  salt  with  ammonia,  and  preeipituting 
with  silver  nitrate.  The  silver  salt  is  washed,  suspended  in 
water,  and  decomposed  with  hydrochloric  acid,  any  excess 
of  the  latter  being  removed  with  silver  carbonate.  The 
acid  is  purified  by  digesting  with  animal  charcoal,  evapo- 
rating the  filtrate  on  the  water-bath  to  a  thin  syrup,  and 
further  concentrating  by  evaporating  over  sulphuric  acid  or 
in  the  air.  On  standing,  crystals  arc  deposited,  and  the 
whole  solidifies  in  a  few  hours.  The  crystals  are  spread  on 
porous  plates,  and  obtained  pure  by  repeatedly  recrjstallising 
from  water.  Saccharic  acid  loses  1  mol.  of  water,  and  is 
converted  into  the  lactonic  acid  when  liberated  from  its 
salts.  Saccharo-lactonie  acid  melts  at  130' — 132'.  It  does 
not  reduce  Fehling's  solution  ;  but  when  heated  at  98 — 100° 
it  gradually  melts,  yielding  a  brittle,  brown,  transparent 
acid  gum.  which  immediately  reduces  Fehling's  solution. 
This  gum  is  probably  the  double  lactone  of  metasaccharic 
acid.  Saccharic  acid  reduces  ammoniacal  silver  solution, 
and  when  heated  it  gives  otf  water  and  crystalline  pyroinucic 
aciil  sublintes. 

Saccharo-lactonie  acid  has  a  high  specific  dexfro-rotatoiy 
power,  which  diminishes  when  the  solution  is  kept  for  some 
time.  When  saccharic  acid  is  liberated  from  its  salts,  it  has 
a  very  low  roUitory  power.  These  facts  show  that  when  the 
lactonic  acid  is  dissolved  it  is  |iarti>illy  converted  into  sac- 
charic acid. 

Acid  potassium  saccharaie,  CjHgOgK,  is  sparingly 
soluble  in  cold,  but  far  more  readily  soluble  in  hot  water. 
It  crystallises  in  shining  needles,  and  shows  an  acid 
reaction. 

.Irirf  ammonium  saccharate,  CjII.jOsNUi.  crystallises  in 
small  needles,  whit  h  are  somewhat  more  readily  soluble  than 
the  potassium  salt.     It  is  dextro-rotatory. 

The  magnesium^  silver,  and  barium  salts  are  crvstaltine. 
When  5  gims.  of  the  potassium  salt  are  heated  at  I .■<0°  for 
three  hours  with  15  grms.  of  concentrated  hydioehlorie 
acid,  a  considerable  <|uantity  of  carbon  dioxide  is  evolved. 
The  product  is  dissolved  in  dilute  so<lium  carbonate,  filtered 
from  a  brown  insoluble  substance,  warmed  with  animal 
charcoal,   and    preeipitateil    with    hydrochloric  acid.      The 
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|iivcipit»tf,    after     cryBtallisiiig     from    hot    water,   yields 

.'■>•.'>  ;;rms.  of  piiiv    lU'livilroiimcic  iiciil,  whieli  is   identical 
witli  till'  acid  obtaliird  from  miii'ic  iicid. 

I)i|ihenylcm' oxide  was  isoUitwl  from  tlie  browu  insoiuble 
ri'sidue  refcrivd  to  above. — V.  S.  K. 


Substitiile    fur    (Inin    Aiahic.      K.    B.   Stuart.      Wes-tirn 
Drufig.  10,  119. 

Ox  iiicouiit  of  the  hii^h  price  of  f;iiiii  arabie,  an  artificial 
prodiut  has  been  brought  into  the  market  in  Ameriea.  It 
is  ahnost  colourle.«s,  but  has  otherwi.se  the  appearance  of 
the  natural  article.  It  is  somewhat  sweeter  than  acacia 
gum.  The  author,  from  an  examination  of  tlie  product, 
concludes  that  it  is  obtained  l)v  niixin;;  dextrin  with  a 
solution  of  gum  arabie,  and  evaporating  in  vacuo. — T.  L.  13. 


jVcw  Melhotls  and  Apparatus  for  Sugar  Factories.    Dingl. 
Polyt.  .r.  267,  69—73  ;   132—137. 

J.  UooK  (Deuts. /iuckeriudustrie,  1887,  1317)  recommends 
the  use  of  liipiefied  sulphurous  anhydride  for  neutralising 
the  lime  in  sugar  juices.  It  is  preferable,  and  more  con- 
venient than  either  the  gas  or  the  solution. 

Pfeiffer  and  Langen  have  a  patent  (D.  E.  P.  Xo.  40,942, 
1886)  for  the  .scpai-ation  of  raffinose  and  other  non-saccha- 
rine matters,  as  insoluble  lead  salts  from  sugar  solutions, 
using  for  the  purpose  either  ready-formed  lead  oxide  or 
nascent  lead  oxide  prepared  electrolytically  in  the  solution. 
In  any  case,  after  mixing  well  with  the  oxide,  the  solution 
is  diluted  and  filtered.  It  is  questionable  whether  raffinose 
is  precipitated  by  lead  oxide,  and  if  it  is  possible  subse- 
ipicntly  toget  rid  of  all  the  lead  from  the  solution. 

.\merican  granulated  sugar  is  pnpared  in  the  following 
manlier  : — The  sugar  solution  at  30'  15.  is  made  distinctly 
alkaline  with  lime,  then  carefully  heated  to  boiling  with 
animal  charcoal  and  blood,  tiltered  through  animal  charcoal, 
then  treated  with  sulphurous  acid,  quickly  boiled,  and 
allowed  to  crystallise.  The  crystals  are  dried  in  an  ap- 
paratus consisting  of  two  slightly  inclined,  concentric, 
revolving  cylinders. 

Ilefftner's  process  of  purification  is,  according  to  Vivien 
(Bull.  Assoc.  Chim.  1887,  266),  less  efficient  than  the 
ordinary  method  of  working  with  2-20  kilos,  of  lime  per 
hectolitre  of  juice.  iloreover,  it  necessitates  frequent 
cleanmg  of  the  coils,  and  the  scum  appears  to  be  more 
greasy  and  troublesome  to  separate  and  wash.  Otherwise 
the  process  is  satisfactory. 

Manoury's  process,  on  the  other  hand,  has  answered  in 
some  factories,  but  not  in  others.  It  gives  a  less  pure 
product,  and  it  is  questionable  whether  the  yield  is  any 
greater. 

In  the  Zeits.  d,  Vereins  f.  Riibenzuokerindustrie  1887, 
1197,  a  useful  and  efficient  apparatus  for  clearing  and  drying 
sugar-beet  is  described.  Deutsche  Zucker  Ind.  1887,  loOJ, 
contains  the  description  of  appai'atus  for  the  production  of 
hundred-pound  blocks  of  refined  sugar. — D.  A.  L. 


yew  Prucesses  ami  Apparatus  fur  Sm/ur  Manufactories, 
Dingl.  Polyt.  J.  268,  275—280. 

H.  Lei'Lav  has  constructed  an  apparatus  for  carrying  out 
experiments  on  osmosis.  It  consists  of  two  cylindrical 
tinned  copper  boxes,  each  3  cm.  deep  and  each  of  which 
has  a  flanged  rim  by  means  of  which  they  can  be  bolted 
edge  to  edge,  a  diaphragm  of  parchment  paper  being 
previously  inserted  between  the  two  in  the  plane  of  the 
flanged  rim.  The  paper  is  kept  flat  by  a  wire  sieve  on 
each  side.  The  box  is  fixed  in  a  stand  so  that  the  flanges 
are  vertical.  Each  box  has  a  vertical  graduated  glass 
tube  let  into  it,  and  a  tap  underneath.  If  one  side 
only  is  filled  with  water  or  sugar  solution,  none  of  the 
liquid  ]iasses  ihrongli  the  diaphragm,  but  as  soon  as  one 
side  is  filled  with  water  and  the  other  with  sugar  solution, 
the  levels  in  each  case  being  ci|ual,  a  Dutrochet  cudosmotic 
current  sets  in. 


The  apparatus  is  specially  ioteadcd  to  determine  such 
points  as  the  following  :  — 

(1.)  The   rate   of   osmosis   for   each    constituent  in  the 

molasses,  either  by  itself  or  in  the  molasses. 
(2.)  To  determine  the  extent  to  which  each  molasses  or 

other  syrup  is  capable  of  undergoing  osmosis. 
(3.)  To   determine    what    influence    the   density   of   the 

fluids  has  on  their  rate  of  osmosis. 
(4.)  To  determine   the  influence  of   these  densities  on 

the  loss  of  sugar. 
(5.)  To  determine  the  influence  of  temperature,  also  the 

effect  of  different  papers  and  of  dilution. 
(G.)  And  in  general  to  determine  under  what  conditions 

osmosis  is  accompanied  with  the  best  results. 

W.  Middendorf  has  patented  a  process  for  the  osmosis 
of  molasses  (Ger.  Pat.  Xo.  41,.323,  Dec.  16,  1886)  which 
differs  from  that  usually  employed,  in  that  a  ileSnite 
i|uantity  of  molasses  is  worked  uii  at  a  time  instead  of 
the  continuous  process  universally  employed.  The  warm 
molasses  are  allowed  to  flow  from  the  reservoir  in  which 
they  are  contained  through  the  diffusion  apparatus  back 
again  to  the  reservoir,  whilst  a  current  of  hot  water  passes 
through  the  other  portion  of  the  diffusion  apparatus.  The 
molasses  are  thus  subjected  to  a  succession  of  weak  osmoses 
which  effect  a  slow  but  steadily  progressing  improvement 
in  their  purity,  of  course  accompanied  by  an  increase  in 
volume  due  to  the  diffusion  of  water. 

J.  Stucldy  has  carried  out  experiments  with  thick  juice 
to  detennine  whether  the  increased  purity  of  the  jiuee, 
when  it  has  been  fihered  through  bone-black  and  after  it 
hiis  been  mixed  with  the  drainings,  results  in  a  siifticiently 
increased  yield  of  sugar  to  compete  with  the  method  of 
filtering  the  thick  juice  through  linen.  He  arrives  at  the 
conclusion  that  the  former  method  shows  too  slight  an 
advantage  to  be  of  service.  Stammer  objects  to  this 
conclusion  being  applied  to  the  method  in  general  instead 
of  merely  to  the  special  cases  Stuchly  bastakcu.  He  points 
out  first,  that  the  action  of  bone-black  rapidly  diminishes 
in  efficiency  with  the  concentration  of  the  juice,  so  that 
by  experimenting  with  thick  juice  Stuchly  has  neglected 
an  important  point;  secondly,  Stuchly  uses  a  quantity  of 
bone-bUtek  corresponding  to  only  about  8  per  cent,  of  the 
beets,  a  quantity  so  small  that  an  appreciable  improvement 
in  the  quaHty  of  the  juice  couhl  hardly  be  expected;  and 
thirdly,  the  ilraiuings  should  have  been  worked  up  separately. 
He  maintains  that  if  Stuchly  had  emphiyed  the  best  known 
method  of  procedure  the  result  would  have  .shown  a  decided 
advantage  on  the  side  of  the  bone-black  filtration  method. 
He  is  in  fact  surprised  at  Stuchlv's  result  being  as  satis- 
factory as  it  is.— F.  W.  T.  K.       " 


XYII.-BREWING,  WINES,  SPIRITS,  Etc. 

Improvements    in    the    Manufacture    of   Spirit.       Dingl. 
Polyt.  J.  266,  563— .J74. 

B.  ScuROHE  (Zeits.  f.  Spiritus  Ind.  1887,  2),  for  the  pre- 
servation of  parent  yeast  and  protection  from  impurities, 
recommends  storage  in  cylindrical  copper  vessels  tinned 
inside  and  closed  air-tight  by  means  of  a  screw  cover. 
When  filled  with  yeast  fermentation  continues  and  gradually 
produces  a  high  pressure  of  carbonic  aidiyilridc  which 
effectmdly  prevents  the  admission  of  air  with  its  accom- 
panying destructive  genns,  and,  nuueover,  exerts  a  prci- 
servative  action  on  the  yeast.  Naumann  {ibid,  68)  is  of 
opinion  that  access  of  air  is  necessary  for  the  preservation 
of  yeast,  but  nevertheless  recommends  storing  in  air-tight 
wine-casks  on  campaigns. 
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With  repard  to  the  ripeness  of  yeast,  E.  Brauer  (ifud,  2) 
lomark^  tl.:it  this  imiiit  lannot  he  dcfinilfly  answoied,  as  it 
i>  too  dcpi-iKK'iit  (111  IcHiil  circuni>taiii'es  ami  on  the  diffiTfiit 
kinds  of  uiatiTiaK  emi>U>.vcd,  but  recinuiiieiicls  taking  iifT  the 
parent  voasi  whin  the  sugar  amounts  to  12^  to  11  B. 
Microscopical  examination  is,  however,  more  reliable,  as  the 
jeast  is  probably  ripe  when  cell  furniation  ceases. 

The  advantiipcs  and  disad\aiitaees  of  pressed  and 
impressed  veast  are  set  fortli  bv  Srhrolii'  {i7.i(/,  '.0;  the 
former  is  .luite  efficient,  but  is  liable  to  form  clumps,  whilst 
the  latter  has  not  this  objection,  but  it  is  diSieult  to  measure 
the  quaiitilv  of  yeast  in  it  with  uiiv  degree  of  accuracy. 

The  employment  of  residuary  liquors  is  suggested  (Zeits. 
f.  Spiritusindusliie,  1HS7.  ID)  for  the  steaming  of  uncrushed 
maize.  The  acidity  of  the  liquor  assists  the  disiutegration 
of  the  maize,  whilst  the  pressure  kills  all  bacteria.  I're- 
cautions  are  taken  to  prevent  the  liquors  becoming  too  acid. 
,/.  Haiiak  (lif'd,  17  and  27)  finds  that  the  employment  of 
refuse  licpior  in  this  way  gives  a  good  yield  of  alcohol,  but 
both  the  yield  and  quality  of  the  yeast  are  unsati.sfaetory. 
Miuiy  observations  en  frothy  fermentation  indicate  that  it 
is  diie  to  very  different  causes,  and  that  rapid  movements 
in  the  mash  are  by  no  means  the  sole  cause. 

B.  Frickir  has  patented  a  mode  of  utilising  the  water 
from  the  manufacture  of  starch  from  potatoes  for  the  pre- 
jiaration  of  yeast.  The  liquid,  however,  coutains  large 
quantities  of  bacleria.  and  is,  therefore,  not  suitable  for  the 
preparation,  especially  by  the  patented  process,  which  does 
not  include  any  preliminary  destruction  of  the  organisms. 
Mo/ir  (ibid,  29)  states  that  lyc  manured  with  Chili  saltpetre 
yields  less  yeast  than  rye  not  receiving  that  mannre,  and  so 
confirms  some  previous  results  by  others. 

Recent  experiments  by  Fntli  (Wocheus.  f.  Brauerei, 
1887,  7.3)  show  that  sluggish  fermentation  in  closed  vessels 
is  nither  due  to  the  interfering  action  of  carbonic  anhydride 
and  not  to  lack  of  movement  as  has  been  previously 
suggested.  Hayduck  (;Zeits.  f.  Spiritusiud.  1887,  2,">)  has 
observed  that  (I '04  to  0-05  percent,  of  sulphuric  acid  or 
n-lS  of  lactic  acid  prevent  the  development  of  the  lactic 
fcrmcut  in  mashes,  but  do  not  destroy  the  fermentative 
power.  1"5  per  cent,  lactic  acid  stops  lactic  fermenta- 
tion altogether.  This  is  imporlaut,  as  hitherto  sulphuric 
acid  has  been  employed  for  the  purpose,  and  yeast  is 
injured  by  a  very  small  quantity  of  sulphuric  acid,  but 
can  withstand  quite  a  considerable  amount  of  lactic  acid. 
Moreo\er,  the  latter  is  better  adapted  for  rendering  the 
albuminoid  matter  of  the  mash  accessible  to  the  yeast.  The 
lactic  ferment  can  withstand  much  more  sulphuric  or  lactic 
acid  when  it  has  not  been  exposed  \o  a  high  temperature 
during  the  mashiug  process ;  in  fact,  by  heating  the  mash  for 
half  an  hour  at  GO', 0- 0.1  per  cent,  sulphuric  acid  or  0-2  per 
cent.  lactic  acid  is  sufficient  to  completely  suppress  lactic 
fermentation.  Lactic  f€rmen(ati(ui  at  first  produces  increas- 
ing quantities  of  lactic  acid  until  a  ma-viinum  is  reached, 
after  about  14  hours,  then  a  coutiuuous  falling  oil'  begins. 
Lactic  fermentation  is  not  interrupted  by  oxygen  or  by 
2  per  cent,  of  alcohol ;  4  per  cent,  of  alcohol,  however, 
diminishes  its  activity,  whilst  G  per  cent,  suppresses  it 
completely.  Other  experiments  show  that  mashing  at  60° 
and  fermenting  at  .'50°  result  in  the  formation  of  volatile 
and  non-volatile  acids  in  the  proportion  of  100  :  3,  ferment- 
ing the  same  mash  at  38°  the  proportion  becomes  100:31, 
the  predominant  acid  being  acetic.  Whilst  with  mashes 
prepared  without  wanning  and  fermented  at  38',  the  pro- 
jmrtion  is  100:80,  the  greater  part  of  the  volatile  acid  in 
this  case  being  butyric.  Lactic  and  sulphuric  acids  are  even 
more  destructive  to  butyric  fermentation  than  they  are  to  the 
lactic.  Alcohol  is  very  poisfmous  to  butyric,  but  in  certain 
ipiantities  even  promotes  acetic  fermentation.  It  seems 
that  of  all  the  organisms  which  are  generally  encountered  in 
the  fermentations  in  (piestion,thc  lactic  ferment  and  sarcina 
are  the  only  ones  which  can  withstand  a  temperature  of  60". 
Fermentation  of  the  resiilnes  only  occurs  when  the  mash 
has  been  rapidly  distilled,  and  never  sets  in  when  the  mash 
has  l)een  kept  at  the  boiling  point  for  some  time. 

The  following  results  of  an  investigation  into  the  feeding 
value  of  dried  clistillers'  residual  liquors  ajqiearcd  in  the 
Lanilw.  Mitlheilungen  d.  llallescheii  Zeit.  1887,  37. 
S;miple  1  from  rye  and  maize  ;  2,  from  rye  alone  ;  — 
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It  would  hence  seem  that  these  residues  would  form  a  good 
nitrogenous  inod  for  niilcb  kitie  ami  might  be  used  to 
replace  one-third  or  one-half  tlieoiit  nitlon  for  horses.  It  has 
a  characteristic  bread-like  odour  and  on  account  of  its  low 
percentage  of  water  will  probably  ki'cp  well. — 1>.  A.  L. 


The  Physical  Properties  of  Methyl  Alcohol.     Diltmai'  and 
Fawsitt.     Trans.  Boy.  Soc.  Ediu.  1887,  509. 

The  research  can  be  divided  into  the  following  stages  :  — 
1st.  The  purification  of  ordinary  wood  spirit. 
2nd.  The  conversion  of  the  purified  spirit  into  oxalate  of 

methyl. 
3rd.  The   regeneration    of   the  alcohol   by  decomposing 

oxalate  of  methyl  with  water. 
4th.  The  dehydration  of  the  aqueous  alcohol  obtained. 
5th.  The   determination   of    the    physical    properties   of 

anhydrous  methyl  alcohol  and   the  specific  gravities 

of  aqueous  methyl  alcohols. 

As  is  well  known,  ordinary  wood  spirit  is  an  impure  sub- 
stance C(Uitaining  a  considerable  percentage  of  feueign 
bodies,  the  chief  of  which  is  acetone,  whiih  the  authors 
seem  to  have  successfully  got  rid  of  by  treating  with  :i  large 
excess  of  caustic  soda.  After  this  ]>reliminarv  purification 
they  converted  the  methyl  alcohol  into  oxalate  by  Wohler's 
method,  which  transformation  is  useful  in  that  the  less 
volatile  constituents  are  got  rid  of  The  oxalate  after 
pressing  was  decomposed  by  boiling  with  water,  the  resulting 
alcohol  dehydrated  by  successively  treating  it  with  baryta, 
lime,  and  anhydrous  copper  sulphate. 

When  the  methyl  alcohol  was  considered  anhydrous  its 
vapour  tension  and  density  were  determined  in  an  improved 
apparatus  de\  ised  by  the  authors  ;  iilso  its  specific  gi-avity 
at  several  temperatures.  It  was  iiiund  that  the  vapour 
tension  determination  served  as  the  most  critical  test  for  its 
purity. 

The  last  itt'm  on  the  programme  was  the  determining  of 
the  specific  gravity  of  tbe  aqueous  alcohols  of  different 
strengths  at  three  temperatures.  The  boiling  point  of  pure 
methyl  alcohol  as  deduced  from  the  tension  curve  is 
64°'.I6  C.  at  760  mm.,  confirming  Kopji's  number  64"'6 — 
65'' 2  C.  Its  specific  gravity  was  fouud  to  be  -81015  at 
0' 0,  and  -7y58'J  at  15  'oC  C,  whilst  Kopp's  number  at 
0"  C.  is  -8142. 

The  part  of  the  research  which  seems  to  he  of  the  greatest 
practicjil  value  is  the  table  for  the  specific  gravities  of 
methyl  alcohol  from  0 — 100  percent.  atO^C.  ami  15  56  C, 
and  the  formulic  necessary  for  calculating  the  specific 
gravity  at  other  temperatures. 

This  has  been  a  want  felt  by  inanufactiirers  and  chemists, 
as  methyl  alciilud  and  woo<l  spirit  ari*  now  largely  manu- 
factured and  used  for  a  variety  of  purposes  in  this  and  also 
in  other  countries,  and  hitherto  there  has  not  existed  a  table 
to  which  to  refer  strengths  and  base  calculations.  The 
table  usually  adopted  in  this  country  for  wood  spirit  is 
made  iiji  for  <irdinary  spirits  of  wine  ami  found  in  Sykes* 
Hydrometer  Tables,  anil  whiili  at  6<i  F.  gives  the  highest 
strength  as    '8154,  corresjwuding  to  only  93   per  cent,  of 
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nn'thyl  alcoliol.  It  would  assuriMllv  lie  much  preferBble  to 
ailiipt  this  table,  ami  iiistvail  of  MivinR  ii  wood  spirit  was 
so  many  difrreus  over  or  umlrr  proof,  to  have  it  stated  as  of 
a  cerlain  pcrcciitajre. 

( )ii  I'ompariiii;  the  specitic  prnvity  table  for  methyl  alcohol 
with  that  tor  ethyl  aleohol  it  will  he  noticed  that  for  the 
same  pprcentage  the  s])ecific  fjravitv  is  very  nearly  the 
same,  for  iostaoce — 


Ethyl  Alcohol. 

Methyl  Alcohol. 

i)inerenco. 

IVr  Cent. 

•iiysi 

■!i»7:i 

—•0008 

-0 

•y«3l 

•i«(m 

—  OH' 

;i) 

■111S3 

•!ll8li 

+  -OOO.! 

7.» 

•SK).". 

■xiiiii 

+  ■0021 

100 

•7»kJ 

1             -TlfiO 

+  ■0013 

— B. 

On  llic  Fermentation  nf  Oalactnse.     15.  Tolleus  and  \V.  E. 
Stone.     Ikr.  21,  IJ72. 

Acc()i!i)iN<;  to  I'asteur,  I'odakowsky,  v.  Lippmann,  Stone, 
and  ToUens,  galactose  can  be  easily  fermented  with  yeast; 
Kiliani,  Koch,  Ilerzfeld,  Haydiroth,audBoarquelot  obtained 
tile  opposite  result. 

I'ifty  grms.  of  galactose,  which  showed  at  ordinary  teni 
[icniture  in  10  per  cent,  solution  (</)  D  =  80"- 2  was 
recrystallised  four  times,  and  finally  21  grms.  of  pure 
galactose  (at  20'-5  C.  (a)  D  =  SO'-")  obtained.  This 
was  used  for  fermentation,  and  at  the  same  time  comparative 
tests  with  dextrose  and  cane  sugar  were  made. 

One  jiortion  of  these  sugars  was  fermented  only  with 
yeast,  another  portion  with  yeast  in  a  nutritive  solution. 
The  former  was  yeast  from  lager  beer,  which  was  shaken 
with  3 — t  times  its  amount  of  distilled  water,  and  was  then 
allowed  to  .settle.  The  water  was  poured  off  and  the 
residue  used. 

The  solutiou  to  feed  the  yeast  was  prepared  by  boiling 
.')  grnis.  of  this  residue  with  50  cc.  of  water,  the  liquid  being 
afterwards  filtered. 

The  e.vperimeots  were  made  in  flasks  with  india  rubber 
<!orks,  which  were  heated  during  day  time  in  an  air  bath  to 
2,')' — 29^  C,  durins  night  time  to  20  (?.  After  the  fermen- 
tation was  finished,  that  is,  after  8  —  11  days,  half  of  the 
contents  of  the  flask  was  distilled,  and  the  percentage  of 
alcohol  estimated  by  means  of  the  specific  gravity  of  the 
distillate. 

In  the  first  series  of  experiments  four  flasks  were  filled:  — 

(1.)  Galactose,  without  any  food  for  the  .vcist. 
(i)  ,,         with  fooil  for  the  ycTst. 

(3.)  Dextrose,  without  any  food  for  the  yea.st. 
(4.)         ,.         with  food  for  the  yc.Tst. 

Kaeh  flask  received  4  grms.  of  the  sugar,  .')  ec.  of  the 
yeast  mixture,  containing  0-2  grm.  of  the  yeast  prepared 
ill  the  manner  before  described.  In  flasks  No.  2  and  4,  10  ec 
of  the  nutritive  solution  and  40  cc.  of  water  were  filled, 
whilst  flasks  Xos.  1  and  3  received  only  50  cc.  of  water. 

iVrmentation  of  dextrose  began  after  an  hour,  of  galactose 
only  the  following  day.  Fermentation  of  Xos.  3  and  4 
leased  after  3—4  days.  Fermentation  of  Xos.  I  and  2  only 
after  C — T  days. 

Rekl'lts. 


Distillate 
Grais. 


Specilic 
(Travity. 


.ilcohol. 


No.  1..., 
I.0.2  ... 
Xo.3.., 
>'o.  I  . . 


22^2B21 

0^»96J 

Grms. 
0-+J52 

Percent. 
iri3 

iViitl 

U'USUS 

1-8059 

ii-lj 

21-28III 

0-lWlo 

0-lkVU 

l(i-«il 

iiVKKK; 

o-'j>»7l 

l-S-iM 

4i^;v 

The  theoretical  quantity  which  con  be  formed  is  51 'It 

per  cent. 

In  the  second  series  of  experiments  8  grms.  of  galactose, 
10  ce.  yeast  mixture,  20  ec.  of  food  for  the  yeast,  and  8  ic. 
of  water  (No.  1)  were  used.  This  was  compared  with 
cunc  sugar  with  (No.  2)  and  without  food  (No.  3)  for  the 
yeast. 

No.  I  ceased  to  ferment  after  8  days,  No.  2  after  4  —5 
days,  No.  3,  however,  continued  to  ferment  even  after 
ll'days. 

I^ESt'LTS. 


Distillate  Specilic 

rrms.  Gravity. 


Alcohol. 


No.  1 
No.  2. 
Xo.:i. 


+S-6919  0-!l874 

iS-!fW:5  U'!ISi;f 

i:r:«2y  u-;i;i:is 


Gnrs. 
3-715 

Per  Cent. 
4«-4* 

:i-9HS 

49-85 

1-711 

2r7i; 

Theoretical  yield  is  5P  1 1  per  cent,  of  alcohol. 

The  author  contends  that  the  experiments  prove  that 
yaUwtose  can  be  easilji  J'ermeuted  if  food  for  the  i/eas*  tje 
present.  Yeast  is  a  plant,  and  cannot  grow  well  and  act 
well  without  suflicient  food ;  this  explains  the  difference  in 
the  experimental  results. — A.  L. 


Improvements  in  the  Manufaeture  of  Spirit.     Uingl.  l*oIvt. 

J.  266,  593— GU4. 
GoMoLKA  and  Bobm's  (Zeits.  f.  Spiritusind.  18K7,  16)  forms 
of  yeast  cooling  apparatus  are  discussed.  The  latter  is 
automatic  and  is  set  to  work  by  the  water  passing  in  ;  the 
former  re(|uires  some  external  power.  In  E.  Theisen's 
condensation  apparatus  the  hot  liquor  or  steam  is  run 
through  pipes  immer.scd  in  the  cooling  water  which  is 
kept  in  constant  agitation,  the  resulting  evaporation  being 
sufficient  for  the  condensation.  It  is  not  necessary  to  use 
more  water  than  is  reiinired  to  replace  that  lost  by 
evaporation. 

£.  Hi'sxf  {ibid,  ih)  recommends  a  flat  arrangement  of 
pipes  for  cooling  in  preference  to  pipes  placed  one  above 
the  other. 

II'.  Windisc/t  recommends  the  following  method  for 
detecting  small  quantities  of  lactic  acid.  The  substance  is 
carefully  oxidised  with  dilute  chiomic  acid  (bichromate  and 
sulphuric  acid),  and  the  distillate  tested  by  means  of 
Nessler's  solution  for  aldehyde,  which  is  a  product  of  the 
oxidation  of  lactic  acid.  Alcohol,  ammonia,  and  sugar 
must  be  eliminated  before  applying  this  test,  by  which  one 
pai-t  lactic  acid  in  20,000  of  water  can  be  detected. 

A.  llil  (Zeits.  d.  Alpinen.  Ocsterr.  Apotheker-Vereins) 
has  observed  that  the  colour  reactions  of  starches  and  gums 
with  phenols  are  similar  in  hue  but  take  place  at  difierent 
temperatures.  For  example,  starch  gives  the  following 
colours  when  heated  with  the  phenols  and  sulphuric  acid  :  — 
with  o-naphtliol  dark  red-violet  ;  with  thymol,  crcsol,  guiacol. 
and  pyrocatechol,  vermilion  ;  with  resorcinol,  orcinol,  and 
phloroglucol,  yellow-brown.  The  gums  give  the  same 
reactions  but  at  lower  temperatures.  But  arabinose  gives  a 
cherry-red  by  heating  with  alcoholic  phloroglucol  and 
concentrated  sulphuric  acid. 

Bominier  (J.  de  I'Agriculture)  recommends  the  addition 
of  Saccharomi/ces  ellipsnidcs  when  making  spirits  from 
raspberries,  strawberries,  apples,  pears,  &c.,  and  in  the  case 
of  strawberries  some  sugar  should  be  added  as  well.  The 
ferment  present  in  6tra>?berries  is  capable  of  converting  all 
the  strawberry  sugar  into  alcohol,  whilst  the  raspberry 
yeast  only  attacks  a  part  of  the  i-aspberiv  sugar. 

Washing  with  calcium  hydrogen  sulphite  is  recommended 
to  remove  accumulations  of  bacteria  on  the  walls  and 
implements  in  fermentation  and  yeast  rooms. 

In  connexion  with  the  use  of  bismuth  for  the  jirevention 
of  secondary  fermentations  in  spirit-distilleries,  altlnuigh  it 
is  an  cflieieut  preventative,  it  is  nevertheless  expen.sive,  and 
will  probably  render  the  residuary  liquors  unwholesome. 
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Gagott  and  Duboury   fConipt.   Rend.   ISSC)   show  the 

uleotiol  iiroiliiriiip  siiciliaroniytcs  iiri'  without  action  on 
ilc\trin  anil  ^ta^l•ll ;  but  that  some  of  the  nnieois,  for 
fsample.  Minor  ciniiii-lloidis.  convert  them  into  sugar  and 
t'ernii'nt  them,  th<>c  fiinunts  also  tnnverl  cane  sui;ar  direct 
into  aholiol  without  previous  inversion.  Other  mould 
fiinj,-!,  for  example,  Kiiralium  nrij:ae,  convert  starch  into 
sugar  and  invert  cane  sug-.ir,  hut  do  not  ferment  them.  The 
niucors  act  more  vigorously  on  dextrose  than  on  starch. 

('.  Linliier  (Dent.  Brauer  luid  Miilzerkalender,  1887) 
divides  enzyme  into  four  classes  according  to  the  bodies  on 
which  they  act  :  earlK)hydrate,  albuminoid,  glueoside,  and 
fat  ferments. 

./.  Franlthausen  (Zcits.  f.  Spiritus  und  Press  Hefe  Indust. 
1S87,  49)  asserts  that  the  sottening  and  solution  of  the  cell 
walls  of  barley  grain  are  the  result  of  the  action  of  diastase 
and  not  of  microbes. 

G.  Kliehlmm  (iliid,  IS)  prepares  iodo-aldehyde  by  the 
actions  of  iodine  and  iodic  acid  on  aqueous  aldehyde,  by 
continued  ai'ti<m  of  iodine,  di-,  tri-,  and  tetraiodiscd  aldehyde 
may  be  olitaiued. 

It.  W.  Baiur  (Jour.  f.  Prakt.  Chem.  1886,  46)  has 
converted  licheniu  into  dextrose  by  heating  for  four  hours 
with  dilute  sulphniic  acid. 

Michmul  (Xcue  Zeits.  f.  Riibenziieker  Ind.  188G,  .318) 
has  jirepared  a  new  sugar,  cyclamose,  C,jH^«;On,  from  the 
tubercles  of  Ci/clamen  eurupicum.  It  reduces  Fehling's 
soUitioD  and  is  lacvo-rotatory.  — D.  A.  L. 


Improvements  in  the  ilnnufactme  of  Spirit. 
J.  267.  521—527. 


Dingl.  Polvt. 


G.  C/.KcZiiTKA  (Zeits.  f.  Spiritus  liid.  10,  2.52)  describes  a 
mode  of  converting  molasses  into  aU-ohol.  The  molasses  is 
mixed  with  one-third  its  volume  of  water  and  acidified  with 
sulphuric  acid  until  10(1  cc.  neutralise  1  ec.  of  normal  soda, 
ll  i>  now  steamed  under  a  pressure  of  two  atmospheres,  and 
ilischarged  into  u  vessel  so  that  ihe  steam  evolved  escapes 
into  the  open  air.  These  operations  kill  organisms,  get  rid 
of  volatile  fatty  ai'ids  and  nitric  acid,  and  moreover  raise 
tile  v'eld  of  alcohol,  converting  certain  substances  into  sugar, 
'i'his  mash  is  mixed  with  an  extract  of  malt-combs,  its 
aciditv  is  adjusted  so  that  HIOcc.  neutralise  6o  cc.  normal 
soda,  iind  it  is  then  fermented  with  good  beer  yeast.  The 
temperature  must  not  exceed  34°  to  35°  and  as  little  acid  as 
possible  should  be  I'sed.  F.  Schiill  (ibid.  287  and  305) 
lias  made  experiments  on  the  respiration  of  malt.  Light 
exerts  no  practical  influence.  The  effect  of  temperature  is 
seen  below. 


Temperature  of  the  malt 

o 

12-5 

o         ]          o                    o 

lS-8        IJ'O         lii-S 

Carbonic  anhydride  produced . . . 

7S*« 

78-S        84-5     i    92'5 

1               1 

1             0                            o 

Temperature  of  the  malt 17'3             18*8 

20 '0 

C»rl)onic  anhydride  produced ..      lOO'O      |     105"8 

109-3 

The  smallness  of  the  increase  in  respiration  between  1S°'8 
and  20°'0,  which  is  the  most  favourable  temperature  for  the 
germination,  is  due  to  the  fact  that  respiration  is  at  a  maxi- 
mum also.  The  influence  of  carbonic  anhydride  in  the  air 
on  the  respiration  or  malt  is  illustrated  by  the  following 
results  : — 


Hence  accumulation  of  carbonic  anhydride  on  the  floors,  if 
at  any  time  amounting  to  3  or  I  per  cent.,  wouM  act  injuri- 
ously on  the  malt.  Other  experiminis  had  the  author  to 
conclude  that  in  the  living  plant  chemical  changes  take 
|)lace  even  in  the  absence  of  oxygen,  by  which  carbonic 
anhydride  is  given  olV  and  starch  is  decomposed.  In  nine 
days  on  the  malting  floors  100  kilos,  of  dry  malting  grain 
yielded  lll"9  kilo.s.  of  carbonic  anhyilride,  and  3-7  kilos,  of 
water,  6-7  kilos,  of  starch  being  decimiposed.  The  highest 
point  was  attained  in  six  days,  and  from  then  until  the  ninth 
day  the  loss  of  starch  continued  high  ;  therefore  the  malt 
should  not  be  left  on  the  floors  longer  than  is  nece'sary. 
100  kilos,  of  barley,  containing  80  per  cent,  of  dry  matter, 
was  found  to  lose — 

Kilo. 

By  noatiiiK  Krain,  &c.  in  washing  f.'i 

„  respiration .'f'? 

„  other  gaseous  emanations  and  gerniiinit  ion  ....    .'('3 

10-5 

thus  yielding  7.">'.')  kilos,  of  malted  dry  matter.  Uuiiiig  the 
nine  days'  malting  12 'U  kilos,  of  water  were  evaporated. 

HcinztlmiiuH  (ihid,  132),  from  experimental  observations, 
concludes,  that  with  mashes  of  about  28°  Hall,  the  tempera- 
ture during  preparation  should  be  carried  to  22°' 5,  and  that 
during  the  principal  fermentation  27°' 5  to  29°  should  be 
maintained. 

Folk  (ibid,  95)  hits  considered  the  still  open  ipiestion  as 
to  how  far  thick  mashes  ought  to  be  fermented.  He  pub- 
lishes the  following  titblc  for  the  deterniiiiation  of  apparent 
fermentative  degree  (or  the  saeeharometer  readingi;  of  the 
fermented  mash),  and  the  amount  of  alcohol  in  mashes  in 
which  78  per  cent,  of  the  extract  has  fermented  in  such  a 
manner  as  to  yield  60  litres  per  cent,  of  alcohol  for  each  kilo, 
of  fcrmeiiled  extract. 


Saccharoinetor 
Kcadiiicof  S\vi-el 

1 
SHccluooinctcr 
Reading  of         i 
Fermented  Mash,    i 

I'crCeiit.  Alei.lii.l 

in  Fcnnciitcd 

Mask. 

13 

0-82.5 

7-45 

It; 

O-iHo 

7 -'.IS 

17 

1-025 

s-31 

IS 

1-123 

0-03 

19 

1-225 

!|-59 

20 

rWKi 

io-i:i 

:!1 

1  -375 

lu-to 

.>•! 

1-15U 

U-2t 

i.J 

1-3S0 

11 -su 

•21 

1-650 

12-37 

25 

1-750 

12-M 

26 

1-830 

13-52 

27 

1-950 

11-09 

£8 

2-075 

14-6S 

L**.< 

2-175 

15-2li 

80 

2-300 

15-86 

rerroiitoKC  of  CO,  in  Ihe  air  .. 

Below 
0-6 

IS 

2 

2-5 

COi  evolved  from  the  malt .... 

101 

98 

91-7 

8S-4 

Percentage  of  COj  in  the  air  .. 

3 

4 

6 

.     10 

COj  evolved  from  the  iiinit . 


7e*l        OS-O    '    68-2    1    57-5 


Sclirohe  (ibid,  393)  recommends  the  use  of  a  large  excess 
of  yeast  to  prevent  frothy  fermentation,  which  be  attributes 
to  a  high  percentage  of  nitrogenous  yeast,  niitriti\e  matter, 
as  well  as  to  the  c(uisistency  of  the  mash. 

Folk  (Wocheus.  f.  Brauerei,  4,  •'"5)  points  out  that  his 
remarks  (Ui  the  influence  of  lailxmic  anhydride  on  fcrnieu- 
tation  and  yeast  formation  (this  .lournal,  1888,  pp.  510,  515) 
bad  referciiee  to  the  total  cIVeil  proiluced  by  the  yeast  in 
aggregate  and  not  by  individual  cells. 

According  to  llvldircr  (NV.  f.  Uraucrei,  4,  529)  the  move- 
ment of  yeast  cells  during  fermentation  has  a  great  influence 
on  the  whole  course  of  the  fermentation. 
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Thniisinr;  (Allgcm.  Zeit^.  f.  Bicrbrau.  ii.  Miilzfab.  No.  39) 
liiis  olitiiiiiiil  till;  I'ollDuing  rt'siilts  in  comparative  fermeiita- 
lioii  expiririKiits ; — 

Tor  (JtMit. 

lly  mlitiiiKiiiiiU  xnm\ <'t'7 

,.       .,  „  iii-evicmsly  boileU  foi'liairiiour..    ilili) 

„        stul'rii  meal 5-l"4 

Without  any  aililitioii 52"3 

from  which  he  loialudes  that  indifferent  hoilies  do  not  assist 
tcrmentation.  /''of/i  (W.  f.  Hrauerei,  4,  C'i')  criticises  this 
conclusion, 

O.    Viirst  (Zcits.   f.  Spiritusiiid.  10,  I''")  finds  tliat  ryo,   t 
containiiiL;  a  hi^li  ]H'reonl'jj;e  of  nitrogen,   yields   more  iuid    I 
stroni;cr  yeast  tl:an  rye  poorer  in  nitrogen.     We  also   notes   j 
that  small  grained  rye  is  richer  in  nitrogen  than  the  large 
grained. — !).  A.  L. 

llcccnt  Improvements  in  the  ManuJ'aeture  iif  Spirll.    Dingl. 
Polyt.  J.  268,  1"8-1HG. 

BuKQUKLOT  (CcMupt.  Keiid.  104,  ■'7''1  compared  a  diastase 
solution,  which  had  been  heated  to  68'  C.,  with  that  of  a  > 
normal  diastase  solution  by  treating  a  starch  solution  with 
these  and  then  testing  with  iodine  or  Fehling's  solution. 
ITe  found  (1)  that  the  reducing  power  of  the  starch  solution, 
treated  with  the  normal  diasla«',  was  to  that  of  the  starch 
solution,  treated  with  the  heated  diastase  as  ."iS  ■  4  :  ^8  •  4  ;  (2) 
that  on  using  five  times  as  mueh  of  the  heated  diastase  the  ] 
reducing  power  was  not  increased  ;  (3)  that  an  increase  in 
the  quantity  of  starch  did  not  influence  the  reducing  power  ; 
(4)  that,  on  the  other  hand,  it  appears  (as  indicated  by  the 
io<line  reaetion;  that  the  first  stage  in  the  deeoinposition  of 
starch,  i.e.,  into  achroo-dextrose,  is  eijually  rapid  when  the 
experiment  is  carrii'd  out  with  weakened  diastase  or  half  as 
mueh  unweakened  diastase.  These  experiments  seem  to  show 
that  either  tin'  quantity  of  diastase  is  not  diminished  by 
heat  (but  its  pro|>erties  are  changed),  or  else  that  diastase 
consists  of  several  solnl)le  ferments  which  are  destroyed  one 
after  another  as  the  temperature  rises. 

Windiseh  finds  (Zeits.  f.  Spiritusind.  10,  l.)7)  that  lactic 
aciil  occurs  very  widely  distributed  in  nature,  and  that 
the  presence  of  organisms  is  not  necessary  for  its  formation. 
The  view  that  lactic  fermentation  is  due  to  a  specific 
ferment  has  already  been  disproved  by  Martmann's  inves- 
tigations. Lindner  {ibid,  169)  has  similarly  observed  that 
pcdiocociiis  causes  a  considerable  lactic  fermentation  in 
malt  worts,  and  Hayduck  has  noticed  the  formation  of  lactic 
acid  in  the  spontaneous  fermentation  of  a  malt  wort  in 
which  no  lactic  ferments  could  be  detected  and  which  only 
contained  ttareina  in  bundle  form.  Windiseh  believes  the 
view,  that  lactic  acid  is  always  a  product  of  ferment^ition,  to 
he  untenable  and  he  is  inclined  to  lojk  upon  it  as  a  product 
of  vegetation.  Many  seeds  contain  lactic  acid,  and  he  has 
also  found  it  in  potatoes,  which  may  sometimes  account  for 
the  fact  that  starch  is  occasionably  slightly  acid,  as  the 
acid  could  only  be  washed  out  of  the  starch  granules  with 
ditficuhy. 

./.  Schrohe  {itiid,  171)  finds  that  under  certain  circum- 
titancus  fermentjition  is  accelerated  by  the  addition  of  solid 
bodies  to  a  fermenting  liquid. 

Heinzrlmann  (ibid,  177)  reports  on  Miiller's  wort  puiify- 
iiig  apparatus  and  on  the  composition  of  the  potato  lees 
removed  frcun  the  wort  by  this  means.  About  6  per  cent. 
of  Tat  space  is  gained.  The  fermentation  of  the  wort  is 
more  regular.  It  is  worth  noting  that  the  cellular  tissues 
in  the  lees  seem  to  be  saturated  with  water  and  to  have  wort 
adhering  to  their  surface,  so  that  less  wort  is  lost  with  them 
than  at  first  sight  appears  to  b.;  the  case.  Delbriiek 
confirms  this  observation. 

Schralie  (ibid,  337)  poi^its  out  that  a  certain  amount  of 
acid  is  necessary  in  yeast  in  order  during  fern)entati(Ui  to 
prevent  products  of  decomposition  being  formed,  which 
spoil  the  quality  of  the  bnindy ;  and  the  fact  that  the 
addition  of  residues  (tSehlampi')  to  the  wort  improves  the 
aroma  of  the  brandy  eoiisiderably.  is  no  doubt  due  lo  thi; 
formation  of  ethers  by  the  action  of  the  acid  in  the  residues 
on  the  alcohol  and  the  fusel  oils.  The  bramly  is  not  ouly 
improved  by  this  means  but  the  yield  is  also  greater. 


In  disciissing  the  various  methods  wliieli  have  been 
proposed  for  removing  the  fusel  oil  from  raw  spirit, 
F.  Pampe  (ibid,  ».5 )  concludes  that  it  will  be  very  ililficult 
to  find  a  purely  chemical  method,  tnitable  for  practical 
requirements. 

G.  Budliinder  and  ./.  Tranbr  (iliid,  Vi)  have  isiimalid 
the  fusel  oil  in  a  number  of  brandies  by  Krauke's  method, 
and  have,  as  a  rule,  found  less  the.n  0'3  per  cent.,  even  in 
the  cheaper  sorts.  They  propose  that  0-1  to  0- 15  per  cent, 
of  fusel  oil  should  be  taken  as  the  limit.  They  havi-  also 
patented  a  melhoil  (Ger.  I'at.  No.  41.-'ii7,  1SS7)  f(,r  the 
separation  of  mixtures  of  ethyl  or  methyl  ak'ohol  and  water, 
from  fusel  (,il  and  ethereal  oils,  by  treating  the  mixture  with 
an  aqueous  solution  of  certain  salts,  e.if.,  potassium  tw 
sodium  carbonate,  zinc  sulphate,  &c.  Two  layers  of  li(|uid 
are  thus  obtained,  the  upper  containing  the  admixtures,  the 
lower  the  purified  alcohol. 

.S(il:er  has  found  1  ■'>  gnus,  of  vanillin  per  hectolitre  iu  a 
spirits  of  wine  sample,  and  believes  that  it  had  been  added 
to  hide  the  odour  of  fusel  oil.  Hcekurts,  .sichniidt,  and 
Trommsdorff,  on  the  other  hand,  poiut  out  that  the 
conclusion  is,  perhaps,  a  little  rash,  as  it  is  jiossiblc  that 
vanillin  may  be  a  product  of  fermentation.  Keinke,  too, 
has  observed  a  vanilla-like  odour  iu  fine  spirits,  but  believes 
that  vanillin  is  formed  under  the  joint  action  of  the  .spirit 
and  air,  when  the  spirit  is  stored  in  casks  made  of  certain 
kinds  of  wood. 

Claudvn  and  Mtirin  (Corapt.  licnd.  104,  1109  and  1187) 
have  obtained  the  following  analytical  n-sulls  with  a  sugar 
wort  consisting  of  60  kilos,  of  sugar  in  100  lit.  of  water 
fermented  at  18° — 20°  C.  with  2  kilos,  of  yeast,  to  Hhich  a 
pure  culture  of  elliptical  yeast  wa.-:  added.  The  elli]itical 
yeast  was  obtained  from  the  sediment  of  an  1885  wine  fVoni 
Itouillac.  100  kilos,  of  sugar  gave:  Aldehyde,  trace; 
ethyl  alcohol,  50,612  grms. ;  normal  ]iropyl  alcohol,  2  grms.  ; 
isobntyl  alcohol,  1'5  grm.  ;  amyl  alcohol,  51  grms.; 
oenanthyl  ether,  2  grms.;  isobutylenc  glycol,  158  grms.; 
glycerol,  2,120  grms.;  acetic  acid,  205-3  grms.;  sueeiuie 
acid,  4  52  grms.  The  fermented  llcpior  had  a  wine-like 
odour,  differing  from  that  of  a  similar  wort  fcrmenli'd  with 
beer  yeast  only.  The  bases,  usually  present  iu  fusel  oil, 
were  wanting.  A  poiut  of  special  interest  is  the  absence  of 
normal  butyl  alcohol  and  butyric  acid,  a  result  iliflFcriug 
from  that  obtained  by  Ordonnean,  who  has  found  both 
present,  and  looks  upon  them  as  products  of  the  fermen- 
tative activity  of  the  elliptical  yeast. 

The  same  authors  (Zeits.  f  Spiritusind.  10,  179) 
and  Ordonnean  found  a  considerable  (|uautity  of  normal 
butyl  alcohol  iu  the  distillate  from  a  cognac.  They  believe 
that  the  occuiTence  of  normal  butyl  alcohol  ami  of  butyric 
acid  in  this  case  was  due  lo  a  secondary  fermentation 
occurriug  in  the  wine  previous  to  the  distillation  of  the 
cognac  from  it.  This  view  seems  to  find  ('Onfirmation  in 
some  experiments  they  carried  out,  which  show  that  bacillus 
butyricus  is  able  to  convert  glycerol  and  sugar  principally 
into  butyl  alcohol  and  butyric  acid,  even  in  presence  of 
8 — 10  per  cent,  of  ethyl  alcohol. 

Laborde  and  Magnan  (Zeits.  f.  Spiritusind.  10  376) 
have  examined  the  poisonous  properties  o:  the  higher 
alcohols  and  of  the  artificial  bomiucts,  which  latter  are 
frequently  used  to  produce  a  bouquet  in  wine  or  liqueurs. 
Most  of  them  have  an  injurious  effect,  the  action  of  purpurol 
(which  causes  epileptic  cramp)  being  especially  marked. 
They  are  inclined  to  ascribe  the  evil  effects  of  alcoholism  to 
these  substances.  This  conclusion  is  ojiposed  to  that  which 
Hamberg  draws  from  his  own  experiments. 

Griiber  (Centralbl.  f.  Bacteriologie.  1,  367)  finds  that 
Clostridium  butyricum  (bucilliis  ami/lobarlir)  includes  three 
forms,  two  of  which  are  anaerobic.  All  three  forms  arc 
able  to  convert  carbohydrates  into  butyric  acid  andbnl>l 
alcohol. 

Lindner  (Zeits.  f  Spiritusind.  10,  305)  gives  instruc- 
tions for  preparing  coioureil  yeast  preparations. 

Attempts  have  been  made  to  utilise  the  earbonic  acid, 
evolved  during  fermentation,  in  the  preparation  of  sodium 
bicarbonate  from  soda.  Closed  fermenting  vessels  are  of 
course  used,  from  which  the  carbon  dioxide  can  he 
conducted. 


514 


THE  JOUKNAL  OF  THK  SOCIETY  OF  CHEMICAL  INDUSTKY.        :juI>  »i,  18n«. 


( 'msiiiirr  (iliiil,  i23>  considers  that  the  presence  of  carbon 
dioxide  <Uh-s  ni>t  pn-vi-iit  iicetic  fermentation,  biit  retards 
the  f"rMKiti(>n  of  hutyrie  arid. 

Ill  lonnexioii  with  this  subject,  Wiiidisch  recalls  Basswitz' 
csperiineiits  (Zeit>.  f.  Spiritusiiid.  1S7«,  199),  on  the 
eftect  of  carbon  dioxide  on  diastiise,  which  led  to  the 
following  result: — (1.)  The  saccharifying  action  of  diastase 
is  accelcnilcd  bv  its  jiresencc.  (2.)  Wlicii  it  is  present, 
the  <|uautit_v  of  siipir  formed  is  fireater  than  iu  its  absence. 
(3.)  In  both  eases  a  niaxinuiiu  of  sujrar  formation  takes 
place  after  \—i  hours,  even  in  presence  of  an  excess  of 
stareli. 

IliimUniHcau  and  Fiirel  (Coinpt.  Hend.  105,  ^'<>-  'S)  find 
tlial  the  direct  saccliarification  of  starch  in  vcftctable  tissues 
can  be  performed  without  crnshinj;  the  latter,  by  treatiufj 
Ihein  at  90" — loo"  C.  with  a  1 — 2  per  cent,  acid  solution.  All 
the  saccharine  matter  can  be  completely  extracted  by  this 
method.  They  have  constructed  an  apparatus  for  this 
purpose,  and  with  it  a,UOO  kilos,  of  starch-bearing  vegetable 
tissues  can  be  treated  at  one  time. 

Haijduih  (Zeits.  f.  Spiritusiiid.  10,  351)  calls  atten- 
tion ti>  the  fact  that  coiunicrcial  litmus  paper  should  be 
selected  with  care,  as  samples  arc  met  with  which  are 
strongly  alkaline.  Serious  errors  in  work  may  thus  be 
caused. 

Fnkkc  (Brewer's  Guardiau,  436,  193)  has  observed  that 
the  tissues  from  a  freshly  killed  animal  placed  in  contact 
with  a  sterilised  fluid  arc  able  to  convert  sugar  into  acid  and 
starch  into  sugar  iu  the  absence  of  microbes.  He  ascribes 
this  action  to  an  animal  ferment  in  the  tissue  similar  to 
that  occurring  iu  the  micro-organism. — F.  W.  T.  K. 


Jlccenl  Improvemcnis  i»  the  Manufacture  nf  Spirit.     Dingl. 

I'olyt.  ,1.  !^68,  270—274. 
I'lJcHMANN   points   out  that  tin:  efficiency  of   a  Pauksch's 
tiibi-  refrigerator  can  be  increased  by  adding  one  or  more 
tiers. 

IMeit  Ilgvs,  Bayeiithal  (.Gcr.  I'at.  No.  a8,233,  Feb.  24, 
188fi),  has  carried  out  some  improvements  iu  his  wort- 
distillation  column  by  which  a  more  intimate  association  of 
the  wort  and  steam  is  brought  about. 

He  also  describes  the  following  new  distilling  appa- 
ratus :  — 


By  means  of  the  wort  regulator  F  a  constant  and  regular 
supply  of  wort  is  run  into  the  distillation  column  A  B.  <.! 
is  a  regulator  which  allows  a  corresponding  i|uaiitity  of 
residue  free  from  alcohol  to  runotf.  This  it  does  with  great 
accuracy.  The  steam  regulator  H  allows  a  suitable  quantity 
of  steam  to  enter,  so  that  it  is  ]>ossible,  with  the  assistance 
of  a  corresponding  <iuanlity  of  cold  water  passing  through 
the  cooler  I  and  tlie  deplilcgmator  E,  to  produce  a  spirit  of 
a  certain  strength.  The  apparatus  is  perfectly  automatic, 
and  it  is  claimed  that  its  use  not  only  ensures  a  sjiving  iu 
expense  but  also  great  regularity  in  working.  An  apparatus 
of  this  kind  has  been  working  uninterruptedly  for  eiRlit 
months;  it  works  off  2,400  litres  of  wort  per  hour,  the  spirit 
drawn  off'  averages  94'.'>  per  cent.,  and  the  residue  is 
perfectly  free  fnini  alcohol.  Ilgcs  has  patented  the  above 
wort  regiilifor  (tier,  I'at.  No.  38,.')7.5,  Feb.  24,  1886). 

Expcri incuts  on  the  efficiency  of  better's  mashing  anil 
cooling  apparatus  have  given  satisfactory  results.  With 
larger  forms  of  the  apparatus,  however,  its  special  advan- 
tages do  not  come  into  play  so  fully. 

J.  Scheibener  has  given  preliminary  notice  for  taking  out 
a  patent  for  a  combined  wort  distilling  and  rectifying  appa- 
ratus, the  novelty  in  which  consists  chiefly  in  the  attachment 
of  a  rectifying  bulb  to  the  wort  still.  Heinzeliuann  has 
tested  t).  Ileinickc's  automatic  continuous  filtering  apparatus 
for  filtering  wort  and  yeast  samples  (Gcr.  J'at.  No.  38,531). 
The  aiiparatus  mainly  consists  of  a  gauze  cylinder  into 
which  the  wort  filters  continually  under  the  hydrostatic 
pressure.  It  is  very  convenieut  for  examining  the  progress 
in  the  ferment;itiou  ;  the  readings,  howe^er,  arc  not 
perfectly  satisfactory,  as  differences  of  more  thauO'5'B. 
may  occur. 

Neuluius  reports  that  the  small  Siemens  and  llalske 
spirit  measuring  clock  for  determining  the  daily  yield  works 
satisfactorily. 

In  another  connnunication  it  is  stated  that  the  clock  only 
measures  correctly  to  within  2  per  cent,  when  at  least 
I5  litres  flow  through  the  apparatus  per  minute. 

Gusslich  has  received  several  communications  on  the 
internal  coating  of  iron  spirit  reservoirs  with  cement  to  the 
effect  that,  on  drying,  the  cement  can  be  easily  removed 
with  the  finger.  This  he  ascribes  to  careless  uorkmuiiship. 
Only  the  iicst  cement  .should  be  used  and  it  should  be  tested 
in  tiic  following  manner.  It  shinild  be  mixed  with  water  to 
a  stiff  paste,  poured  out  on  clean  glass,  allowed  to  set  in  the 
air  and  then  immersed  in  water  for  eight  days.  It  should 
then  be  examined  to  see  whether  it  shows  any  cracks  at  the 
edges  or  has  got  loosened  from  the  glass,  if  this  be  found 
to  be  the  ease  the  cement  is  no  good.  This  test  should  also 
give  some  idea  as  to  the  length  of  time  the  cement  requires 
to  set.  Cement  which  takes  5 — G  hours  to  set  att;iins  a  far 
higher  degree  of  hardness  than  one  which  sets  <|uickly. 
Before  applying  the  cement,  the  surface  of  the  reservoir 
should  be  thoroughly  cleaned,  any  oil  spots,  especially  at 
the  joints,  shoulil  be  removed  with  soda  and  soap,  and  the 
whole  reservoir  should  be  washed  out  with  water.  The 
cement  is  worked  up  into  a  thin  paste  with  water,  and  is 
then  applied,  not  too  thickly,  with  a  brush.  It  is  prevented 
from  drying  too  (piickly  by  closing  the  manhole.  After 
24  hours  a  second  coating  of  a  rather  stiffer  paste  is  applied. 
The  cement  pcrmancntiv  closes  auv  sninll  cracks. 

— F.  W.  T.  K. 


/mpiuieuuiils  in  /Jrewiiifi.     C.  J.  Liutucr.     Dingl.  Polyt.  J. 
267,  75-81. 

:  IlhAriMi  «orts  by  means  of  hot  pipes  in  the  vessels  is 
better  than  applying  heat  to  one  part  of  the  exterior  of  the 
brewing  \essel.  //.  Hachminn  has  patented  a  barrel  for 
elcaring.  It  is  fitted  with  a  perforated  false  bottom,  which 
is  let  down  into  the  band  when  the  liquor  has  commenced 
to  clear,  and  carries  down  with  it  any  particles  of  grains, 
&c. 

P.  Liiidmr  (Wocheiis.  f.  Braiierei,  1887,  733),  to  U'st  the 
air  in  breweries  lor  micro-organisms,  exposes  sterilised 
tubes  in  different  parts  of  the  room  for  \\  hour,  allows 
them  to  develop  iu   sterilised  wort,  and  examines  them  both 

,  macro-  and  microscopically. 


Juiysi,i8ss.j       THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTBY. 


515 


Foth  (ibid,  74  and  BOS')  nininlaiiis  that  carbonic  anhy- 
dride is  harmful  both  to  the  growth  and  ferinentative  activity 
of  yeast  ;  whilst  Hansen  finds  that  the  fermentative  activity 
is  not  only  not  injured,  liut  e\'en  become-;  more  energetic  in 
the  presence  <>f  carlioiiie  anhydride. 

E.  C.  Hansen  refers  to  advantages  in  the  use  of  pure 
yeast,  and  points  out  that  the  taste  of  beer  is  influenced  by 
the  kind  of  yeast  employed.  Different  breweries  thus 
require  different  kinds  of  yeast,  and  brewers  should  see 
that  they  get  the  yeast  they  require.  Hansen  alsu  describes 
a  method  and  apparatus  for  the  i)roduction  of  pure  yeast. 
The  utensils  are  sterilised  by  means  of  superheated  steam, 
sterilised  air  only  is  admitted,  and  the  wort  is  run  in  boiling 
hot. 

/'.  Lindner  {ibid,  65")  has  found  aseopores  and  diffe- 
rent micro-organisms  between  the  pipes  of  a  cooling 
app-iratus.  The  same  author  (ibiil,  437)  proposes  the 
name  ^' pediocovcus  acidi  lactiei^*  for  the  new  lactic  ferment 
founil  in  malt  mashes.  This  organism  developes  with  most 
vigour  at  4G  ,  falls  off  at  Sd'  in  fermentative  power,  and  at 
1'-'    in  vitality  as  well. 

Delbriick  (ibid,  411)  writes  (m  the  influence  of  carbonic 
anhydriile  on  the  keeping  power  of  beer. — D.  A.  T,. 


rurification  of  Methi/l  Alcohol.      E.  Huber.     Araer.  Journ. 

"I'harm.  1888,  129. 
As  the  text-book  methods  of  purifying  commercial  methyl 
alcohol  proved  too  expensive,  the  author  used  quicklime  in 
place  of  canstic  potash.  Commercial  methyl  alcohol  (15. P. 
68°  C,  sp.  gr.  0-826)  is  first  treated  with"  oxalic  acid  to 
form  methyl  oxalate,  and  then  with  dry  potassium  carbonate 
and  quicklime  in  small  pieces,  in  a  vessel  connected  with  a 
condenser.  The  reaction  commences  spontaneously  in  a 
few  minutes,  or  it  may  be  promoted  by  gentle  heating.  The 
distillation  ceases  after  one-sixth  of  the  original  volume  has 
come  over.  The  distillate  is  odourless  at  first,  bnt  develops 
feebly  the  characteristic  smell  on  exposure  to  the  air.  A 
second  distillation  over  sodium  carbonate  and  a  crystal  or 
two  of  potassium  permanganate  still  further  diminishes  this 
unpleasant  smell.  The  methyl  alcohol  thus  obtained  had  a 
M.V.  of  66°  C.  and  sp.  gr.  0-889.— G.  H.  B. 


The  Oeciirretice  of  Coniferi/l  Alcohol  in   Spirits   of  Wine. 

M.  Karcz.'  Chem.  Zeit.  12,  629. 
Bai- KR  (Cheni.  Zeit.  12,  151  )  has  thought  it  probable  that 
coniferyl  alcohol  and  eugenol  exist  in  spirits  of  wine.  This 
view  is  here  confirmed,  sufficient  coniferyl  alcohol  having 
been  obtained  to  give  the  characteristic  smell  of  vanillin  on 
oxidation  with  potassium  chromate  and  sulphuric  acid,  and 
eugenol  (separated  from  the  coniferyl  alcohol  with  caustic 
potash)  being  distinguished  by  the  odour  of  cloves  and  bv 
the  ferric  chloride  reaction. 

It  may  therefore  be  allowed  that  conifery  alcohol  occurs 
in  beet,  either  as  such  or  formed  from  its  glucoside,  coni- 
ferine.  In  the  latter  case  coniferine  must  be  originally 
contained  in  beet. 

Coniferiuc  is  converted,"  by  the  action  of  ferments,  into 
coniferyl  alcohol  and  grape  sugar,  and  consequently  the 
coniferine  in  beet  would  necess;irily,  in  the  process  of 
mainifacturc,  yield  coniferyl  alcohol,  and  some  of  thii 
lM>eoming  reduced  would  give  eugenol. 

The  question  whether  coniferyl  alcohol  during  fermenta- 
tion would  yield  vanillin  .still  remains  unanswere<l.  Such  a 
pos.iibility  woidd,  however,  seem  to  be  in  contradiction  to 
the  researches  of  f-cheibler  and  Lippmaun. 

The  author  could  find  no  trace  of  vanillin  in  the  spirit 
e7amine<l. — T.  L.  15. 

PATENT. 

Improved  Processes  for  Refininy  or  Purifying  Alcohol  or 
Alcoholic  Liquids,  Fatty  or  Oily  Matters,  and  Wax, 
and  for  lieyeneratiug  Materials  emplnt/ed  iji  such 
Processes.  W.  li.  Eake.  London.  From  S.  Roessler, 
Troppnii,  Austria.  Eng.  Pat.  3352,  August  18,  1880 
(second  editi.)n).     6^/. 

It  is   elaime<l  that   the   objectionable  colours   and   odonrs 
freqnently  possessed  by  commercial  ethyl  alcohol  (whether 


in  the  form  of  a  potable  liquid  or  spirits  of  wine),  and  also 
those  chanicteristic  of  animal  fats,  vegetable  oils  and  waxes, 
and  mineral  oils,  can  be  removed  by  allowing  the  two 
ciassee  of  substances  to  act  upon  each  other. 

This  principle  is  utilised  in  the  following  ways  : — 
(1.)  If  the  refining  of  an  alcoholic  liquid  be  the  chief 
end  in  view,  some  fat,  oil,  or  vegetable  wax  is  added  during 
or  after  its  manufacture.  The  alcoholic  liquid  is  then 
Separated  again  by  distillation  or  by  mechanical  methods. 
By  this  treatuienl  it  is  freed  from  the  substances  giving  it 
an  objectionable  taste  and  smell,  and  also  from  the  various 
higher  alcohols,  collectively  termetl  "  fusel  oil "  which  it 
may  contain. 

(2.)  'Fusel  oil"  itself  can  bo  rendered  colourless  and 
of  inoffensive  odour  by  distillation,  repeated  if  necessary, 
with  a  fat,  oil,  or  wax,  under  a  pressure  equal  to  or  greater 
than  that  of  the  atmosphere. 

(3.)  If  the  refining  of  a  fat,  oil,  or  wax  be  the  principal 
aim  it  is  heated  by  an  open  fire,  or  by  steam  at  atmospheric 
or  a  higher  pressnie,  and  raw  or  reiineil  •'  fusel  oil,"  or  the 
deposit  remaining  in  stills,  added. 

Both  the  "  fusel  oil  "  and  the  fat,  oil,  or  wax  deposit 
their  evil-smelling  impurities,  after  the  removal  of  which 
the  fatty  matter  under  treatment  is  separated  from  the  bnlk 
of  the  fusel  oil,  and  refined  by  means  of  animal  charcoal, 
with  or  without  distillation  and  filtration  in  addition. 

The  charcoal  nscd  can  he  regenerated  by  dissolving  out 
the  fatty  ami  colouring  matters  retained  bv  i't,  with  fusel  oil. 

— B.  B. 


XVIII.-CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  AND  DISINFECTANTS. 

(vl)— CHEMISTRY    OF    FOOD. 

PATENT. 

Aeir  or  Improved  Method  of  Preventing  the  Decomposition 
of  Organic  Substances.  W.  P.  Thompson,  .Manchester. 
For  Chevalier  Silvio  Moro,  Home,  Italy.  En".  Pat. 
6478,  May  I,  1888.     Ad. 

Tins  method  for  preserving  meat,  fish,  vegetables,  &c..  and 
for  exsiccating  hides  prepare<l  for  tanning  depen<ls  on  th.- 
use  of  potassium  or  soflium  silicate,  in  which  the  objects 
are  dipped  more  or  less  grailnally  according  to  their  size 
and  nature.  Objects  to  be  exsiccated  shoul  i  be  dried 
immediately  after  this  treatment.  It  is  advisable,  though 
not  necessary,  to  dry  fat  meat  beforehand  in  an  exsiccator. 
To  remove  the  coating  the  bodies  are  washeil  in  warm 
wafer.— F.  W.  T.  K. 


XIX.-PAPER,  PASTEBOARD.  Etc. 

Papers  of  Ancient  Manufacture  and  the  Microscopical 
Examination  of  Paper.  ,1.  Wiesner.  Dingl.  Polvt  ,T. 
267,  1-37-141.  ^ 

The  author  ha-s  examined  some  hundreds  of  specimens  of 
paper  of  ancient  manufacture  and  finds  that  they  moslli- 
consist  of  linen  fibres  occasionally  mixed  with  hemp  fibre, 
that  cotton  fibre  is  rarely  met  with  and  then  in  insignificant 
quantities  oidy.  The  fibres  are  longer  than  in  the  papers 
of  the  present  day,  fragments  of  yarn  are  frequently  found 
and  sometimes  pieces  of  tissue.  In  many  of  these  papers 
pieces  of  the  cuticle  of  the  flax  stalks  were  found  adhering 
to  the  fibres,  and  occasionally  particles  of  the  woody 
substance  from  the  stem  of  the  plant.  These  appearances 
confirm  the  fact  that  these  papers  were  made  of  linen  rags, 
and  as  the  oldest  papers  come  from  Egypt  or  the  East  it  is 
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oprtnin  that  the  mnnnfhctnre  of  pnpcr  from  linen  rags  is  of 

Onenlal  orifiiii. 

Tin-  i)l(U'r  pupeis  are  sued  with  starcli.  The  use  of 
aiiiniiil  sizi'  dates  from  llu-  end  of  tlic  13th  century,  \rhilst 
ri'siii  canu-  into  uso  in  the  presiut  ivntury. 

The  author  enipKijs  the  uiiorosoope  for  the  detection  of  I 
the   different  fibri's.     Linen  and  cotton    fibres    are    distin- 
jjuished  by  their  behaviour  with  dilute   chromic  acid  mixed 
■with  sul|dinric  acid.      .\ft<r  a  few  seconds  treatnien*.  with   \ 
this   na-ient,  slight  friction  causes  iineu  fibres  to  break  up   I 
into    little    pieces  which    appear   to   be   cut  off   obliquely, 
whilst  cottou  fibres   under  similar  treatment  break   up  into 
small  splinters.     Flax   and   hemp  may  be  distinguished  by 
the  appeamnce  of  the  pieces  of  external  coverings  of  the 
stalks,  or  ix-tter  still  by  the  presence  of  the  parenehyui  cells 
e(uitaining  a  reihlish-brown  substance  capable  of  resisting 
the   action   of  boiling  potash   and   concentrated    sulphuric 
acid  for  some  time.     These  cells  are  found  between  the  bast 
cells  of  hemp. 

'I'hi-  various  sizes  are  readily  recognised,  starch  hy  iodine 
or  iodine  anil  hydrochloric  acid,  animal  size  by  Millon's 
reagent,  gums  by  means  of  oreiuol  solution,  and  resins  b)' 
the  violet  colour  produced  with  sulphuric  acid  in  the 
|iresence  of  sugar,  the  siigiir  in  the  case  of  paper  being 
furnished  by  the  actiou  of  the  acid  on  the  cellulose,  fat  and 
albumen  must  be  absent  in  the  last  test. — D.  A.  L. 


the  superior  oxcoUeiice  of  many  American  phnrmacenticnl 
|irepai-ati(Mis,  and  the  direction  for  improvement  in  the 
English  practice  is  indicated. — G.  II.  15. 


PATENT. 


All  Impinoed  Maimfacture  of  Gelatinised  Cloth  or  Aiti- 
firiiil  Piirihmenl.  K.  A.  Sengel  and  L.  F.  Dobler,  Paris. 
Eiig.  Pat.  9949.     C,d. 

The  inventors  prepare  a  material,  which  may  be  used  for 
writing,  printing,  or  painting  upon,  by  coating  cloth  with  a 
solution  of  gelatin  containing  bichromate  of  potash  or 
other  substance  which  will  render  the  gelatin  insoluble. 

— E.  J.  B. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTKACTS. 

Recent  Discoveries  and  Improveuieiits  in   Pharmacy.     A. 
C.  Stark.     Chemist  and  Druggist  32,  651, 

TiiK  author  discusses  the  results  of  observations  bearing  on 
the  employment  in  pharmaceutical  practice  during  1887,  of 
various  drugs,  and  refers  to  the  tests  in  vogue  for  the 
examination  of  the  preparations.  Concerning  cocaine  im- 
purities he  observes  that  relatively  large  quantities  of 
cocaine  hydrochloride  arc  now  being  produced  in  the  form 
of  brilliant  white  crystals,  a  great  improvement  on  former 
and  more  impure  prepanitions,  but  still  leaving  ranch  to 
he  desired,  as,  even  when  carefully  prepared,  the  crystals 
are  likely  to  contain  more  or  less  of  an  extremely  irritating 
and  poisonous  impurity,  probably  a  decomposition  product 
of  cocaine,  and  thought  by  some  to  be  identical  with 
hygrine.  The  salt  may  be  purified  by  dissolving  it  in 
the  smallest  quantity  of  anhydrous  alcohol,  and  adding 
ft  volumes  of  anhydroas  ether  which  causes  a  separation  of 
crystals  of  the  pure  salt. 

As  to  quinine  impurities,  it  has  lately  been  shown  that, 
besides  cinchonidiue,  two  new  alkaloids,  hydroquinine  and 
hydrocinchonidinc  are  to  be  found.  The  author  considers 
0  per  cent,  of  impurity  might  reasonably  be  tolerated, 
having  regard  to  the  slight  influence  that  amount  would 
have  on  the  therapeutic  value. 

Concerning  substances  of  artificial  origin  which  have 
been  proposed  as  remedial  agents,  the  author  states  that 
"  Antilhermin."  "  Bctol,"  "  Urethan,"  "  Mcthylal,"  '•  Acetyl- 
aniidophenol,"  "  Aseptol,"  "  Thalline,"  and  "  Kairine,"  as 
well  as  "  I'hemdMcrcurj,"  &c.  are  now  almost  abandoned 
as  meilicioeii,  whilst  "  Salol,"  '*  Autipyrine,'"  and  "  Antife- 
brinr  "  seeio  to  be  well  extablithed.     Kefereuee  is  made  to 


Ipecacuanha  Cultivation  in  India.     Chemist  and  Druggist, 

32,  G59. 
After  many  nnsuecessfnl  attempts  to  acclimatise  the 
ipecacuanha  jilant  in  various  parts  of  India,  it  was  found 
to  thrive  in  the  valleys  of  the  Sikkim  Himalaya.  The 
cultivation  has  also  been  successful  at  Singapore  and 
.Tohore,  in  the  Straits  .Settlements,  and  the  fact  that  about 
one  cwt.  of  thi'  drug  from  these  places  has  been  recently 
sold  in  the  London  market  gives  promise  of  further  supplies 
and  of  possible  future  competition  with  the  South  American 
production.— G.  II.  li. 


Teipiiwl.    G.  Bouchardat  and  R.  Voir)-.   Coinpt.  Rend,  106, 
1359—1361. 

In  this  note  the  authors  record  the  result  of  an  examination 
of  the  so-called  terpinol  obtained  by  the  action  of  alcoholic 
potash  on  the  hydrochloride  of  terpilene,  Ci(|H,5,  2  IICl. 
The  action  of  the  potash  is  continued  for  24  hours  at  100\ 
the  liquid  then  washed  with  water  and  distilled  nuder 
reduced  pressure.  The  distillate  comes  over  in  two 
portions.  The  first,  175" — ISO",  is  an  inactive  terpilene, 
C,oH,5,  density,  0-859  to  '863  at  0".  Its  composition, 
odour,  boiling  point,  and  density  are  the  same  as  those  of 
eitrene  ;  with  dry  HCl  at  (f  it  gives  C,oH,5  2  HCl,  melting 
at  47^  The  other  product  which  comes  over,  215° — 220 ', 
is  much  more  fluid  than  terpol,  its  density  is  only  0-924,  and 
it  does  not  crystallise  at  a  low  temperature  even  in  presenci- 
of  a  crystal  of  teriiol.  Its  composition  is  Cn,H,j(C;lInO), 
i.e.,  an  ethylic  ether  of  terpol,  since  on  treatrnent  with  hydro- 
chloric acid  at  1 0U°  it  yields  ethyl  chloride  and  C,(,II,6.2  IICl, 
which  crystallises  as  soon  as  the  ethyl  chloride  is  removed, 
C,oH,6(C.,Il60)+3  HC1  =  C„H,CI  +  C,„H,5  2  HCUILO. 

—J.  M.  h:  m. 


Hydrate  of  Methyl  Chloride,    de  Forcrand  and  Villard. 
Compl.  fiend.  106,  1357—1359. 

The  author  has  measured  the  vapour  tension  of  this  com- 
pound at  temperatures  varying  from  0^  to  22°  C,  and  gives 
the  results  in  a  table.     The  tension  is  equal  to  that  of  the 
air  (760  mm.)  at  7-3%  and  3,134  mm.  above  this  at  22°  0. 
—.1.  M.  II.  M. 

Essential  Oil  of  Kmalyptus  Globulus.     E.  Voiry.    Compt. 

Hend.  106,  1419—1421. 
The  author  has  isolated  a  new  substance  from  oil  of  cuca- 
lypfus,  and  gives  a  process  for  the  preparation  of  pure 
eucalyptol.  The  oil  is  submitted  to  fractional  distillation, 
and  the  portion  boiling  from  170° — 175°,  cooled  in  a  mixture 
of  ice  and  salt',  when  the  eucalyptol  crystallises  out.  By 
repeated  crystallisation  it  is  obtained  pure,  melting  at  1°, 
crystallising  at  0°,  and  having  a  density  at  that  temperature 
of  0-940.  Its  formula  isC,„H,sO;  it  is  without  action  on 
polarised  light ;  treated  with  dry  hydrochloric  acid  at  a 
low  temperature  it  yields  2  C,ciH,sO  .  HCl.  By  distilling 
oil  of  eucalyptus  at  the  reduced  pressure  of  0-4  metre  of 
mercury,  a  terpilenid  is  obtained,  boiling  at  130° — 135°, 
having  the  formula  C||,H|f,0  and  yielding  with  hydrochloric 
acid  the  componnd  (C,„H,5)  2  HCl.  The  author  has  also 
detected  and  isolateil  acetic  and  formic  acids,  butyric  and 
valerianic  aldehydes,  ethers  of  the  terpilenol  with  these 
acids,  polymers  of  Ci(|H,5,  resinous  products  and  a  sulphur 
compound  existing  in  small  quantity,  and  easily  decomposed 
by  the  heat  employe<l. — J.  M.  H.  M. 


Researches  on  Perseit.     Ata(|ueiine.     Coinpt.  Rend.  106, 
1235. 

The  author  confirms  the  formula  Cf,H|,Oc,  already  given  by 
ituntz  and  Marcaiio  for  perseit  isolated  from  the  fruits  and 
leaves.     He  describes  the  preparation  and  properties  of  the 


Juiysi,i38SJ       THE  JOUENAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


517 


liexacetic  ellu-r,  C,.,IIA,(C-lIif^")f;.  "»•  lnxn1.utyric  ether. 
06H80s(C4H;0),.,,  1111(1  the  liitro  (Urlvutive,  ('„U,(t,,(N< »..,)„. 
All  these  eoiiipmiiids  yield  perseit  a^iiiii  on  wijioiiifieiition. 
I'erscit  is  tliiis  ii  hexalivdrie  nleohol  and  nil  isomeride  of 
mannite  and  dukite. —  G.  II.  It. 


CH,/ 


Cubehin.     C.  I'oineraiiz.     Jfomitsli.  C'lieiii.  9,  323. 
CiiBKUiN   gives  on   oxidation  with  alkaline  iiernianfiaiiate 
piperoiivlie  aeid,  and  nmy  therefore  lie  repirded  ii<  ii  eoni- 
poiind  deri\'ed  from  — 

in  which  one  atom  of  hydrogen  in  the  benzene  frroup  is 
replaced  by  C|H.,0.  liy  the  action  of  benzoyl  chloride  on 
ciibebin,  an  atom  of  hydrogen  in  the  C,llr,(t  group  is  re- 
placed by  benzoyl,  and  the  oxygen  is  therefori'  ))resent  in 
this  group  as  hydroxyl,  from  which  benzoic  aeid  may  be 
regenerated  by  saponification.  The  graphic  formula  for 
eiihebin  may  be  represented  as  follows  : — 


CH 


/\._ 


•C.HiOH. 


—.1.  B.  C. 


Tannin.     C.  Bottinger.     Ann.  246,  127. 

The  author  noticed  on  heating  commercial  tannin  and  con- 
centrated hydioehloric  acid  in  a  sealed  tube  to  1.50'',  that 
a  gas  was  evolved  which  tinged  the  flame  green.  By 
heating  in  a  sealed  tube  with  water  and  excess  of  bromine 
small  quantities  were  obtained  of  a  product  which  could  be 
distilleil  with  steam,  and  which  gave  true  tannic  acids. 
The  tannin  would  thus  seem  to  contain,  as  impurity,  some 
substance  similar  to  itself.  On  fusion  with  caustic  potash 
and  a  little  water,  and  on  boiling  with  dilute  potash,  out  of 
contact  with  air,  only  gallic  acid  was  obtained.  A  dilute 
solution  of  tannin  on  standing  yields  gallic  acid,  which 
allied  substances  do  not. 

A  tannin  solution  allowed  to  stand  loosely  covered  in 
summer  gave  the  following  results  on  titration  with  a 
gelatin  solution.  When  freshly  made,  1  cc.  tannin  solution 
required  1  cc.  gelatin  solution  ;  bfter  16  days,  50  cc. 
require<l  .')  cc. ;  after  20  days  more,  only  2  cc.  A  similar 
solution  treated  in  the  same  way  in  winter  gave  unvarying 
results  iluriug  the  first  si.x  days,  after  which  mould 
appeared  and  decomposition  began.  20  cc.  required,  after 
eight  days,  16  cc.  of  gelatin  solution,  after  a  further 
period  of  eight  days,  8  cc,  and  after  eight  m3re  days,  3  cc. 
only.  There  is  consequently  a  connexion  between  the 
disappearance  of  tannin  and  the  formation  of  mould,  and 
further  experiments  showed  that  there  is  a  simultaneous 
loss  of  solid  matter. 

An  average  of  85  per  cent,  of  dry  gallic  acid  was 
obtained. 

A  solution  of  commercial  tannin  boiled  with  Fischer's 
reagent  (a  mixture  of  phenylhydrazine,  hydrochloride,  and 
sodium  acetate)  is  coloured  deep  yellow,  and  on  standing, 
a.  brownish-yellow  substance  separates,  due  to  an  impurity 
in  the  tannin.  This  separation  und  colouration  were  shown 
not  to  be  due  to  grape  sugar,  and  according  to  Wehmer  and 
Tollens  tannin  yields  no  silver  levulate,  so  that  the  author 
considers  that  the  impurity  cannot  be  due  to  sugar.  It 
must  therefore  be  some  tannin  substance,  which  gives 
yellow  products  with  phenylhydnizine,  especially  as  this 
reagent  has  no  action  on  pure  gallic  acid. — T.  L.  B. 


Vernonine,  the  Active  Principle  of  African  Batjentjor 
(  Vemonia  }iigritia?ia),  a  New  Poison  ajffectinii  the  Heart. 
K.  Heckel  and  F.  Schlagdenhauffen.  C'ompt.  Rend.  106, 
1446—1449. 

Batiatioii  or  batjentjor  ( fitrHoniVi  niifrilia7ia)  \s  a  plant 
found  on  the  East  Coast  of  Africa.  Its  root  has  a  local 
repu'.ation,  and  sells  in  the  market  of  St.  Louis  (Senegal) 
as  a.  febrifuge.  In  consequence  of  the  emetic  properties 
attributed  by  some  to  the  root,  the  authors  searched  for 


emetine  by  Lafort's  process,  but  without  success ;  the 
search  for  alkaloids  was  also  fruitless.  The  active  piineiple 
is  a  glucoside,  obtained  as  a  white,  slightly  lijgroscopic 
powder,  .soluble  in  water  and  alcohol,  but  very  slightly  in 
ether  and  chloroform.  The  formula  of  this  glucoside  is 
C,„H.,,()-,  and  on  boiling  with  hydrochloric  acid  it  yields 
a  resfnous  body  having  the  formula  ('jlliyO,,  according  to 
the  equation  C,„ir,,07  +  2  II^O  =  ('4ll,„U;,  +  C,;H,A- 
Both  the  glucoside  and  the  resin  are  coloured,  first  brown, 
then  violet,  by  concentrated  sulphuric  acid.  The  jihysio- 
logical  action  of  vernonine,  as  the  autliors  call  this  glucoside, 
is  similar  to  that  of  digitaline,  but  much  less  powerful  (^'j 
according  to  the  authors'  experiments  on  frogs  and  pigeons). 
40  mgrms.  completely  arrest  the  action  of  a  frog's  heart  in 
4.')  minutes.— J.  JI.  H.  M. 


Terpeues.     O.  Wallach.     Ann.  245,  241—278. 

When  amylene  and  amyl  nitrite  are  mixed  together  in 
glacial  acetic  acid,  well  cooled,  and  concentrated  nitric  acid 
gradually  added,  a  considerable  quantity  of  a  nitrosate 
(Ann.  241,  290)  is  obtained.  By  replacing  the  nitric  acid 
in  the  above  reaction  by  concentrated  hydrochloric  or 
hydrobromic  acid  a  nitrosochloride  or  nitrosobromide  is 
produced. 

Terpenes  and  other  unsaturateil  compounds  behave  simi- 
larly to  amylene,  and  the  nitrosates,  nitrosochlorides,  and 
nitrosobromides  briefly  described  below  were  preparcil  by 
this  method. 

Pinene  uilro.tochloridc,  CigHijNOCl  (already  obtained  by 
Tilden),  is  purified  by  dissolving  in  chloroform  and  repre- 
cipitatiug  with  methj  1  alcohol. 

Pinene  nitrosobromide,  Ci„H,r,NOBr,  is  ]iHrified  in  a 
similar  manner;  it  melts  at  91^ — 92°  with  decomposition. 

Pinene  nitrosupiperiiline,  CiqIIijNO  .  NCjIIid,  prepared  by 
wanning  the  nitrosochloride  with  an  excess  of  pure  piperi- 
diue,  melts  at  118° — 119°.  The  sparingly  soluble  hydro- 
chloride is  precipitated  when  hydrochloric  acid  is  passed 
into  an  ethereal  solution  of  this  base. 

Limonene  nitrosochloride,  CnjHi^NOCI  (already  obtained 
by  Tilden),  was  prepared  both  from  limonene  and  from  oil  of 
citron.  It  is  dextro-rotatory,  whilst  carvoxime,  which  can  be 
readily  obtained  from  it  by  boiling  with  alcoholic  potash, 
is  levo  rotatory.     The  hydrochloride  melts  at  113° — 114°. 

Limonene  nitrosobromide,  CmHuNOBr,  melts  at  90°  •  5  with 
decomposition. 

Limonene  monohydrochloride,  C',qH,jC1,  was  obtained  in 
an  impure  state ;  it  is  dextro-rotatory,  and  has  a  specific 
gravity  0-98. 

Limonene  hydrochloride  nitrosnte,  C,uH,-Cl  .  NO  (ONO;'), 
is  obtained  by"  acting  on  limonene  monohydrochloride  with 
amyl  nitrite  and  nitric  acid.  It  is  a  white  crystalline  com- 
pound, which  mehs  at  108° — 109°. 

Limonene  hydrorhloride  nitrosochloride,  Cn,H|-CI  .  NOf'l, 
is  formed  by  acting  on  the  hydrochloride  with  amyl  nitrite 
aud  an  acetic  acid  solution  of  hydrochloric  acid.  It  is 
purified  by  dissolving  in  chlorofomi  and  reprecipitating  yvitli 
methyl  alcohol.     It  melts  at  109°. 

Dipentene  nitrosochloride,  CioHijNOCl,  is  purified  by  the 
method  just  described.  It  melts  at  101°,  is  opticiilly 
inactive,  and  when  warmed  with  alcoholic  potash  is  quickly 
transformed  into  a  compound  which  melts  at  92° — 93°,  and 
is  probably  isomeric  with  carvoxime. 

Dipentene  nitrolpiperidine,  CioH^KO  .  NCjHm,  is  ob- 
tained by  warming  the  preceding  compound  with  concen- 
trated alcoholic  or  aqueous  piperidine.  It  is  readily 
soluble  in  acids,  and  crystallises  from  alcohol  in  colourless 
needles  melting  at  153°— 154°. 

Dipentene  nitrosate,  C,„H,5N0(0N0j),  crystallises  in 
leaflets  melting  at  84°  with  decomposition.  When  warmed 
with  piperidine  it  forms  dipentene  nitrolpiperidine.  and 
when  treated  with  alcoholic  potash  it  yields  the  nitroso- 
compound  (M.P.  93°). 

Sylvestrene  nitrosochloride,  CioHuNOCI,  melts  at  106°— 
107°.  It  is  very  readily  soluble  in  chloioform,  and  when 
warmed  yvith  piperidine  it  yields  a  nitrolamine. — V.  S.  K. 
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NarcotiMe.  W.  llosor.  Ann.  245.  311— 326. 
WiiKN  50  jirnx.  of  iinn-otini'  lire  ilis«nlvi'cl  in  80  per  cent, 
alcohol,  n  little  livdrocliloric  iicid  iind  9.1  j;™'*-  of  iodine 
added,  and  the  whole  Iwilcd  Cor  10  hours,  a  mixture  of 
two  superiodidcs,  l',.-H|..X(),l .  I.,  (compare  .lilrgeiisen  Journ. 
fiir  rmkt.  Chcui.  [i]  2,  <';(>  a"nd  C|..H,,lNO,I .  L  deposits 
on  coolin;;.  From  10  jirrius.  of  narcotine,  14- j  {rrnis.  of 
the  supcrioilides  are  obtained.  The  product  is  boiled  out 
with  alcohol,  placed  in  ««t,T,  decomposed  with  sul- 
phuretteil  hydroircii.  and  the  precipitated  sulphur  filtered 
from  the  hot  solution,  (hi  coolini;,  small  yellow  needles 
are  |irecipitated.  which  partially  re-dissolve  on  warming. 
The  whole  is  ipiickly  filtered  and  the  process  repented, 
when  the  sparingly  soluble  iodotarconincmethyliodide  is 
separatc<l  from  the  the  tarconinemethyliodide. 

lodiiliireoiiiiii'imlhilioiliile,  C||lIsTN'(1j.Cir|I,  is  almost  in- 
soluble in  cold  water  and  boiling  alcohol.  When  treated  with 
iodine  solution  it  yields  the  superio.lide,  Ci^II^lXO..  .CUjt  .lo, 
which  is  sparingly  soluble  in  alcohol  and  glacial  acetic 
acid,  and  crystallises  from  these  solvents  in  dark  shining 
needles,  melting  at  l"l^ 

Tndotarcniiinemeth/lchloride,  CuHsISOj.  CH3CI  .HoO,  is 
obtained  by  acting  on  an  aqueous  solution  of  the  iodide 
with  silver  chloride.  It  is  much  more  readily  soluble  in 
water  than  the  iodide,  and  crystallises  from  alcohol  in 
yellowish  needles.  The  platiao-,  auro-,  and  mercuro- 
chlorides  are  crystalline  compounds. 

fodolarmniiif,  CnH^lXO^,  H^,(),  is  obt;iined  in  yellowish 
red  net-dies  by  heating  iodotarconinemothylchloride  gradually 
to  180,  and  cr.staliising  the  residue  from  boiling  water. 
The  hydrochloride,  C„H,I.\()3  .  HCl  .  2H;0,  is  readily 
soluble  in  water,  and  crystallises  in  yellow,  shining,  silk- 
like needles. 

Tarcnnincnwthiilioilidf,  C'nH.jNOj,  C  11,1,  crystallises  from 
water  or  alcohol  in  clusters  of  long  vellow  needles,  melting 
at  100°.  The  snperiodide,  C|,H'NO.,.CH:,I.Io,  is  formed 
when  a  eolniion  containing  free  liydriodie  acd  stands  in 
the  uir,  or  by  direct  combination  of  the  iodide  with  iodine. 

Tarconinemi'lhylchloridc  is  readily  soluble  in  water  and 
alcohol  :  it  crystallises  from  the  latter  on  adilition  of  ether 
in  fine  yellowish  needles. 

Tarmnlne  hi/drnrlilfiriiir,  C,,1!„N'(\.  lUn.  U  H.,0,  is  pre- 
pared by  heating  I  grm.  of  tarconinemethylchloride  with 
7  grms.  of  conceutnited  hydrochloric  acid  for  four  hours 
at  140' — l.iO°,  and  crystallising  the  product  from  hydro- 
chloric acid. 

Metht/lttirroninic  aciii,  C'jiHjjXO^,  is  (d)tained  by  de- 
composing tarconinemethylchloride  with  silver  oxide,  and 
boiling  the  solution  of  the  ammonium  base.  It  is  almost 
insoluble  in  water,  alcohol,  and  ammonia,  but  dissolves 
readily  in  mineral  acids  and  alkalis.  The  hydrochloride, 
neutral  sulphate,  and  acid  sulphate  are  crystalline 
compounds. 

lirnmlarconincmelht/lbrntiiidc,  C,|H,BrN03,CH3Br,  H„0, 
is  prepared  by  shaking  an  aqueous  solution  of  tarconine 
inethylchloride  with  bromine  water.  The  yellow  super- 
bromide.  (',,11, UrNt ».,,  Cll^br,  Br^,  melting  at  165*.  which 
is  first  formed,  is  decomposed  by  boiling  with  alcohol  or  by 
treating  with  sulphuretted  hydrogen. 

Briimtarcottinemethilchloride,  CnHsBrNOs.CIIjCl,  is 
nbtaiiu'd  by  digesting  the  preceding  compcund  with  silver 
chloride  ;  it  is  very  readily  soluble  in  water,  less  readily  in 
alcohol,  and  crystallises  in  fine  needles.  The  platino-,  auro-, 
and  mercuro-chloriiles  are  crystalline  compounds. 

Afethylbromtarconinie  acid  separates  in  the  form  of  the 
barium  salt  when  an  aqueous  solution  of  broir-tarconine- 
niethylbroinicU-  is  treated  with  silver  oxide  and  then  boiled 
with  baryta.  The  free  acid,  melting  at  23.1",  is  obtained  by 
warming  the  salt  with  acetic  acid  — F.  S.  K. 


Cimvirsiiin   iif  Ihjonciiamint    into    Atropine.     K.    Schmidt. 

Rer.  21,  1  «-'9. 
A  ruioniTY  claim,  the  author  liaving  first   published  in  the 
riiarm.    Hundschan    (1887)    notes   on    the   conversion    of 
hyoseyamine  info  atropine.     If  the  former  he  heated  from 


five  to   six  hours  over  its  melting  point,  nod  the  1>a.se 

eonvertol  into  the  gold  double  salt,  it  can  be  easily  identified 
as  a  derivative  of  atropine  In  the  meantime,  Schmidt  has 
succeeded  in  separating  the  free  base  atropine  from  this 
double  salt.— S.  II. 

Imprjiicnwiil  in  Siicclmrim'.    Chemist  and  Druggist,  32,  6'^-- 

In  order  to  ]»rovide  a  more  soluble  form  of  this  substance, 
Mercier  recommends  the  following  process  :  10  parts  of 
pure  saeeharine  are  mixed  with  .I  parts  distilled  water,  ami 
to  this  from  t  to  4'.j  parts  of  sodium  bicarbonate  are  addi'd 
in  small  portions  at  intervals  of  half  an  hour  iliiring  10  to 
l.i  hours.  20  parts  of  ah'ohol  are  next  added,  which  pre- 
cipitatC'i  most  of  the  sodium  saccharinale,  li'aving  the 
impurities  in  solution  ;  the  magma  is  drained  on  a  vacuum 
filter  and  washed  with  alcohol  and  finally  with  ether.  The 
residue  is  dried  in  the  air,  and  is  a  white  soluble  crystalline 
powder,  possessing  all  the  properties  of  saccharine.  Heat 
must  not  be  employed,  as  the  saccharine  would  then  be 
liable  to  decomposition.  Sodium  bicarbonate  is  preferred 
to  carbonate  to  insure  the  absence  of  caustic  soda. 

— G.  II.  B. 

Acvfaiiitide.     Chemist  and  Druggist.  32,  642. 

AfETVNii.ini-;  is  so  apt  to  induce  collapse  when  adminis- 
tered frei|Uently  and  in  large  do.^ies,  that  some  French 
physicians  have  expresse<l  the  opinion  that  chemists  should 
not  be  allowed  to  dispense  it  wthout  prescription. — G.  II.  H. 


XXI.-PHOTOGEAPHIC  MATERIALS  AND 
PEOCESSES. 

Cheap  Phntnr/rdphlc  Ciipies.  Phot.  .\rch.  29,  l-'^-"'- 
DissoIjVk  1  part  of  ferric  ammonium  acetate,  1  part  of 
potassium  ferricyanide,  1  part  of  biehrom,<ite  of  potash,  each 
in  G  parts  of  water,  and  mix  equal  volumes  shortly  before 
use.  Wash  the  paper  with  this  mixture  and  dry  in  the 
dark.  Copy  till  the  shadows  become  ilark  blue  and  then 
wash  well  and  place  fcr  some  minutes  in  carbonate  of  soda 
solution  and  again  wash.     Tone  with  taiuiin  solution. 

— T.  L.  I!. 

Colour  Printinff.     Amateur  Phot.  2,  55. 

To  obtain  copies  in  red,  float  good  paper  for  20  .seconds  on 
a  bath  containing  2  grms.  \iraniuni  nitrate  to  50  cc.  water. 
Dry  in  the  dark  and  expose  under  the  negative  (10  minutes 
in  the  sun,  or  1  —  2  hours  in  the  shade).  Wash  rapidly  in 
warm  water,  immerse  in  a  solution  of  potassium  ferricyanide 
(1:50),  and  wash  well.  If  the  red  print  be  dipped  in  a 
solution  containing  2  grms.  nitrate  of  cobalt  to  100  water, 
and  immediately  dried,  a  green  print  is  obtained.  It  may 
be  fixed  witli,  dilute  ferrous  sulphate  solution.  If  the  reil 
print  be  dipped  in  gold  chloride  solution  (O'i)  to  lHoee. 
water'),  a  violet  is  obtained.  For  blue  prints  float  the 
paper  on  potassium  ferricyanide,  copy,  lay  quickly  in 
sublimate  solution,  wash  out  and  place  in  a  bath  of  warm 
oxalic  acid. — T.  L.  B. 

PATEXT.><. 

An  Improriil  Procas  for  Manufacturing  Isochromalic 
Emulsion  Plates  highli/  Sensitive  to  Light.  H.  W.  Vogel, 
Berlin,  Prussia.  Kng.' Pat.  15,532,  November  29,  I881;. 
(Heprint.)     6d. 

By  this  improved  process  the  inventor  is  able  to  make 
isochromatic  plates  which  are  /i//re  as  sensitive  as  ordiimrv 
gelatin  plates,  and  do  not  require  a  yellow  glass  plate  or 
screen  to  be  placed  before  the  lens,  to  diminisli  the  power  of 
the  blue  rays,  during  exposure,  as  is  necessary  in  the  case 
of  other  isochromatic  plates,  (ielatin  emulsion  or  ordinary 
dry  plates  are  !iensitise<l  by  means  of  "  eosides  of  silver  "  or  of 
leail  (salts  of  eosin  dyes  with  sdver  or  lead)  or  by  a  mixture 
of  both  silver  and  lead  salts.  \'arions  methods  for  the 
preparation  of  seimitiseii  cmidsion  and  plattw:  are  detailed. 
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Other  dyes  vhich  act  as  ■'  optical  gensitlsers,"  but  do  not 
cDiiiliiiU'  clu'iEically  with  silver,  arc,  however,  rendered 
more  sensitive  by  tliu  presence  of  a  soluble  silver  suit,  and 
may  thus  be  employed  in  llie  prepanitiou  of  highly  sensitised 
plates.— ().  H. 


A  iVcic  III-  Iiiipriirrd  Process /or  obtaliiinij  Positive  Black 
line  Copies  from  Positive  Tracings  or  Nvyalives  by  the 
Action  of  I.iijht.  G.  Hay,  Suresnes,  France.  Knw.  Pat. 
12,168,  .September  8,  1887.     6rf. 

A  rAi-Eit  is  prepared  with  a  solution  of  f;um  arabic,  tartaric 
acid  (or  similar  orjjanic  aiid),  and  perehloride  of  iron,  and, 
after  dryinj;,  exposed  in  a  printing  frame  under  an 
lodian-ink  traein;;  or  other  suitable  negative.  The  copy  is 
developed  in  a  saturated  solution  of  prussiate  of  potash  and 
then  placed  in  a  bath  eontaininp  a  vegetable  colouring- 
matter  until  the  lines  of  the  copy  are  quite  black,  when  the 
sheet  is  dipped  in  a  "  bath  consisting  of  a  salt  of  so<ia, 
aininoiiia.  ])otasli,  &c.  The  degree  of  saturation  of  the 
bath  is  a  matter  of  little  impoitance,  provided  the  salt  is 
neutral  and  has  an  acid  action  with  an  alkaline  reaction. 
The  acid  clears  the  ground  whilst  the  alkaline  matter 
destroys  the  blue  produced  by  the  salt  of  iron  and  the 
prussiate,  and  fixes  the  copy,  by  means  of  the  precipitate 
with  the  colouring-matter,  either  in  violet,  brown,  or  black, 
according  to  the  salt  used  and  the  duration  of  the  bath. 
It  is  finally  washed  under  a  tap,  with  brush  and  plenty  of 
water." 

The  copy  may  be  developed  in  a  single  bath  containing 
prussiate  and  colouring-matter,  and  afterwards  washed 
"  with  a  brush."  The  copy  then  appears  black  upon  a 
yellowish  ground,  which  is  subsequently  bleached  by  means 
of  an  alkaline  salt.—  O.  H. 


XXII.-EXPLOSIVES,  MATCHES,  Etc. 

Notes  OH  yew  Explosives.     Chem.  InJ.  H^  241. 

Favier's  Ejrplosive. — The  Favier  Companv',  in  Belgium, 
have  recently  brought  out  a  new  explosive,  which  consists 
of  a  mixture  of  mononitronaphthalene  and  ammonium  nitrate. 
The  cartriiiges  which  are  made  with  this  explosive  are  made 
waterproof  by  dipping  in  molten  paraffin.  The  composition 
of  the  cartridge  core  is  as  follows  : — 

Percent, 

Mononitronanlithalene    (not  quite  pure, 
ineltiiiR  pomt  from  31°  to  5«°  C.) i        8-1 

Ammonium  nitrate '      !ir55 

Insoluble  in  water  and  ether I       0*14 

Or  if  the  covering  of  paraffin  be  included  in  the  analysis, 
they  test  thus  :  — 


Slononitronapbthalene 

ParafDn  (melting  point  50°  0.) 

.Vmmonium  nitrate 

Insoluble  in  water  and  ether. . 


er  Cent. 
7-77 

Per  Cent 
ti-86 

4-04 

4-41 

8S01 

88-09 

0'22 

0-34 

One  molecule  of  nitronaphthalenc  requires,  theoretically, 
21,V  molecules  of  ammonium  nitrate  in  order  to  burn  to 
carlmnic  acid,  water,  and  nitrogen.  But  if  both  the 
4 -41  per  cent,  of  paraffin  and  the  G-86  per  cent,  of 
nitronaphlhalene  arc  oxidised  completely  144-62  per  cent, 
of  annnonium  nitrate  is  required,  whereas  the  amount  of 
ammonium  nitrate  present  (88  per  cent.)  is  only  sufficient 
to  oxidise  the  carbon  to  carbonic  oxide.  Such  an  explosive 
is  unsuitable  for  underground  blasting.     The  new  explosive 


is  indifferent  to  concussion,  and  bums  with  difficulty.  In 
order  to  cause  it  to  explode,  two  gnus,  of  fulminate  are 
required,  but  as  this  priming  is  about  six  times  as  expensive 
as  the  priming  of  a  dynamite  cartridge,  it  is  <|uestioiiable 
whether  Favier's  explosive  can  ever  hope  to  compete  with 
dynamite.  Favier  failed  in  obtaining  a  patent  in  Gerisany, 
nor  has  he  been  more  successful  in  fimling  capitalists  in 
that  country  inclined  to  work  his  "  invention." 

Fltimrless  Powder. — At  the  comnienceineut  of  the  present 
year  "  The  Flamcless  E.xplosives  Company,  Limited,"  was 
started  in  London.  The  flaraeless  powder  is  the  invention 
of  lIiTuiann  Sihoneweg,  of  Dudweilcr,  near  Saarbriickcn, 
Germany.  His  invention  consists  in  sun-ounding  a  blasting 
cartridge  with  a  easing  containing  oxalic  acid  or  oxalates, 
with  the  addition  of  oxygen-carriers,  for  the  purpose  of 
extinguishing  the  flame  of  the  fuse  and  increasing  the 
explosive  power  of  the  cartridge.  It  is  mentioned  iti  the 
prospectus  of  the  company,  that  if  an  ecpuil  amount  of  the 
Schoneweg  mixture  (consisting  of  T.')  per  cent,  of  ammonium 
oxalate  and  2.5  per  cent,  of  pola.ssium  nitrate)  be  added  to 
dynamite,  blasting  gelatine,  or  similar  substances,  no  flame 
is  produced  on  explosion,  but  this  assertion  has  not  been 
sufficiently  tested.  Besides,  dynamite  requires  a  far  larger 
amount  of  potassium  nitrate  and  ammonium  oxalate  than 
has  been  added  in  order  to  burn  to  carbonic  acid,  water,  aud 
nitrogen,  aud,  iu  the  absence  of  these  oxidising  agents,  a 
large  quantity  of  carbonic  oxide,  ammonia,  and  perhaps 
hydrocyanic  acid  would  be  given  off.  For  this  reason  the 
author  does  not  anticipate  a  great  future  for  the  flameless 
powder.  Schoneweg  did  not  succeed  in  having  a  patent 
granted  to  him  in  Germany.  He  has  also  conferred  the 
working  of  his  securite  patent  to  the  company  mentioned. 
Sccurite  consists  of  dinitrobenzol  and  ammonium  nitrate. 
The  Royal  Mining  Inspector,  Margraf,  testifies  in  the 
prospectus  of  the  company  to  its  being  absolutely  safe  in 
the  presence  of  marsh-gas  and  coal-dust,  whereas  the 
experiments  of  the  Royal  Saxon  mining  authorities  gave  the 
very  opposite  result. — S.  H. 


PATENTS. 

Manufacture,  Treatment,  and  Application  to  Various 
Purposes  of  Hyponiiric  Anhydride,  ice  E.  Turpin, 
Paris.  Eng.  Pat.  4544,  October  18,  1881".  8rf.  (Second 
Edition  1888.) 

HvfOSiTRic  anhydride  or  nitrogen  peroxide  is  prepared 
by  strongly  heating  lead  nitrate.  It  is  condensed  in 
enamelled  cast-iron  condensers,  maintained  at  freezing 
point.  Carbon  bisulphide  readily  dissolves  nitrogen  per- 
oxide and  the  operation  of  mixing  is  accompanied  by 
a  lowering  of  temperature  of  from  1.5°  to  20°  C.  This 
mixture  is  called  "  pauclastite."  It  presents  the  elementary 
composition  of  gunpowder,  less  one  equivalent  of  oxygen 
and  one  of  potash,  thus  : 

N„04  +  CSj  :  2  KNO3  +  C  4-  2  S 


Panclastite. 


Gunpowder. 


Under  certain  conditions  it  explodes  with  an  energy  equal, 
if  not  superior  to  that  of  nitro-glycerin,  but  in  order  that 
the  detonation  may  take  place,  it  is  necess.ary  that  it  .should 
receive  a  violent  concussion  in  presence  of  fire.  In  free 
air  its  ignition  produces  a  quiet  and  brilliant  combustion. 
It  does  not  explode  hy  shock  of  any  kind.  For  the 
purposes  of  detonation  a  priming  of  fulminate  of  mercury 
is  employed,  or  better  still,  a  charge  of  fine  powder  placed 
in  the  interior  of  the  cartridge,  which  av-oids  the  danger 
arising  from  the  employment  of  fulminate.  Fig.  1  repre- 
sents a  cartridge  charged  with  panclastite  and  fulminate ; 
Fig.  2  represents  a  cartridge  charged  with  panchistitc  and 
fine  ponder  as  a  priming.  These  cartridges  arc  absolutely 
safe  ;  they  can  be  kept  and  stored  for  any  length  of  time 
without  risk  of  spontaneous  explosions  taking  place. 
Fig.  3  shows  the  method  of  preparing  planclastite.  Two 
vessels  A  and  B  contain  the  two  ingredients ;  two  tubes 
conduct  them  into  a  graduated  receiver  D,  whence  the 
mixture   can   be   directly  used  for   charging  shells.    The 
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maximum  power  is  obtained  bv  n  mixture  consistin;;  of 
equnl  i|uantitics  of  the  lwt>  constituonts.  I'anolastiti'  can 
Ik-  made  solid  l>y  hciiig  alisorlu'd  by  inert  porous  substances. 
Its  indiflTerenee  to  concussion  renders  it  very  suitalile  for 
eharginj;  hollow  projectiles,  torpedo  mine  chambers,  and  the 
like.  Its  effects  under  water  arc  formidable.  Its  property 
of  burning  with  a  brillant  flame  is  utilised  for  lijrhting, 
and  Fig.  4  shows  a  small  lighting  apparatus.  The  mixture 
is  poured  into  a  receiver  A  above  u  bent  capillary  tube 
immersed  in  cold   water,  and   passes   under  a  steel  tray  B, 


in  whicli  the  mixture  in  burnt.  Fig.  5  represents  an 
apparatus  for  projecting  light  provided  with  a  spherical 
mirror  M  and  a  Kresiiel  lens  L.  The  two  liquids  enter  the 
fire-cup  !•"  separately  by  means  of  capillary  tubes.  The  flame 
is  accompanied  with  the  development  of  heat,  the  temperature 
of  whicli  may  be  estinuited  at  about  Il.OUtr  G.  Iron  and 
platinum  are  fused  almost  instantaneously,  and  even  graphite 
becomes  soft.  To  render  the  flame  still  more  brilliant  four 
parts  of  phosphorus  are  lli^solved  in  one  part  of  the  carbon 
bi.sulpliide   used    for   mixing  with   nitrogen   pero.xide.     As 


Fig.  2. 


I'ig.  3. 


Fig.  4. 
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soon  ns  tlieso  two  li<|iii(ls  mix  in  the  fue-cii]i  a  S|niiit:iiieous 
i);nilio»  l:ikes  plucr.  The  oxidisiiifi  power  of  the  niirogcn 
peroxiile  may  he  ajiplied  in  the  niamifaetnrc  of  acetic  acid 
from  alcohol,  &c.  The  facility  with  which  nitro/jeii  per- 
oxide eva[)orates  in  a  vaemim  prodiicin;;  a  cohl  of  10°  to 
12  C.  may  he  utilised  for  the  artificial  production  of  ice 
anil  cold.— S.  ir. 


,1)1  ImprovtmenI  in  the.  Manufactine  of  Chnrcoal  for 
Kiplosives  and  other  Purposes,  and  Apparalns  for  that 
riirpnsi:  II.  Giitthr,  lieichenstein,  Germany.  Kn". 
I'at.  8929,  June  22,  1887.      llrf. 

In  the  apparatus  described,  the  material  is  suitably  con- 
tained  in  an  air-tight  cylinder  which  is  fitted  with  a  pressure 
(jan^xe  and  pyrometer  and  heated  by  means  of  a  muffle. 
The  carbonisation  takes  place  in  a  current  of  heated 
carbon  dioxide,  and  the  jiressurc  of  the  same  in  the  cylinder 
can  be  varied  at  will.  The  temperature  is  refiulated  by 
admittini;  cold  air  to  the  muffle  and  by  yarying  the  supply 
of  heatt-d  gas  to  the  cylinder.  After  the  charring  is  com- 
|)Iete,  colli  air  is  rapidly  dra\yn  through  the  muffle  and  cooled 
carbon  dioxide  jiassed  through  the  charcoal,  which  rapidly 
cools  and  absorbs  carbon  dioxide  in  its  pores.  Charcoal 
treated  in  this  manner  is  said  to  be  proof  against  spontaneous 
ignition. — 0.  II. 


Improvement    in    Explosive    Compound.       A.     Kuhnt     and 
K.  Deissler,  Berlin,  Germany.     Ens;.  Pat.  59-19,  April  21 
1888.      id.  =  1  - 

As  a  substitute  for  the  inconyenient  water  cartridge  at 
present  in  use  in  coal  mines,  the  patentees  propose  nitro- 
glycerin mixed  with  annuouium  carbonate  or  chloride. 
"  By  the  addition  of  this  carbonate  of  ammonium  (or 
chloride),  the  temperature  of  the  explosion  gases  is  so  small 
that  flashing  of  the  ga.ses  is  preycntcd." — O.  II. 


XXIII.-ANALYTICAL  CHEMISTEY. 

On  the  Passive  Stale  of  Iron  and  Nickel.     E  Saiut-Edme. 

Compt.  Kend.  106,  1079. 
CoMMKncLVi,  nickel  becomes  immediately  passive  in  ordinary 
nitric  acid  as  well  as  the  fuming  acid.  Iron,  as  well  as 
steel,  which  is  attacked  by  ordinary  nitric  acid,  becomes 
passive  by  contact  with  nickel.  The  author  attributes  the 
property  of  passivity  in  iron  and  nickel  to  the  presence  of 
nitrogen  in  these  metals.— G.  II.  B. 


Tables  of  Specific  Grnriti/  of  Aipicaus   Solutions.     G.  T. 

Gerlach.  Zeits.  Anal.Chem.  27,  271—358. 
This  paper  contains  tables  of  specific  gravities  of  .salts  iu 
aqueous  solution  compiled  from  the  work  of  various 
observers.  Each  table  is  divided  into  several  columns. 
The  first  contains  the  weight  of  substance  in  100  parts  of 
the  solution  ;  the  second,  the  weight  of  substance  in 
100  parts  of  water;  the  third,  the  number  of  molecules  for 
every  100  parts  of  water ;  the  fourth,  the  relative  volumes, 
100  parts  of  the  water  in  the  solution  being  equal  to 
loo  volumes  ;  the  fifth,  the  specific  gravity  of  the  solution, 
.S;c.  These  tables  are  not  adapted  for  abstraction,  and  the 
original  paper  .should  be  consulted.—  J.  B.  C. 


.\cw  Gas  Thrrmomelcr.     L.  C'ailletcf.     Compt.  IJeiel.  106 
10,JO.  ' 

Till-:  apparatus  is  designed    to    measure   very  low  tempera- 
tures, for  which  reason  hydrogen  is  taken  for  the  expansion 


The  glass  vessel  A  of  2.'>  ce.  capacity  contains  She 
hydrogen,  and  is  connected  by  a  capillarv'tube  1!  with  a 
nuich  wider  tube  C.  The  Torricellian  maiiometer  tube  D 
is  shown  in  connexion  with  the  mo\eable  reservoir  G.  Ti, 
use  the  apparatus  it  is  placed  so  that  the  bulb  A  is  submitted 
to  the  ti'inperature  to  be  measured,  and  the  position  of  G 
is  altered  until  the  mercury  meniscus  in  C  just  touches  the 
end  of  a  jilatinum  wire  V  corresponding  with  the  zero  point 
of  the  manometer  scale.  The  moment  of  contact  is  indicated 
by  an  electric  bell,  and  the  flow  of  mercury  is  then  stojiped 
by  means  of  the  screw  I!.  The  height  of  the  mercury 
column  in  D  is  then  read  olf,  and  the  required  temperature 
ascertained  by  reference  to  a  table  of  corresponding  values. 
In  order  to  eliminate  errors  of  capillaritv,  Cand  D  arc  of 
equal  diameter.  The  end  of  the  platinum  "wire  V  is  as  near 
as  possible  to  the  capillary  B.  so  that  the  hydrogen  re- 
maining in  the  capillary  and  space  outside  of  A  Is  only 
0-01)6  of  the  volume  of  the  bulb  A,  for  which  the  uecessar'v 
correction  is  made.  The  apparatus  is  so  .sensitive  that  1' 
corresponds  to  a  difference  of  2-aG  mm.  in  the  height  of 
the  mercury  columns. — (i.  11.  B. 


-Ih  Apparatus  for  the  iieJnclion  of  Gas  Volumes  to  Normal 
Temperature  and  Pressure,  ii.  Lunge.  Chem.  Zeit.  12 
821.  • 

LiNGii  (Chem.  Iiid.  8,  1G3)   and  Winkler   (Ker.  18,2523) 
have  previously  shown  in  what  manner  a  nitrometer  may 
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he  used  for  rcdneing  giis  volumes  to  normal  pressure  and 
tt'nipcratnro.  Thr  vohmu'  of  pis  to  bo  riMlufi'd  is  ronipnrcd 
vrilli  llic  volumo  takiii  up  bj  100  co.  of  gas,  whii'h  are 
permanenllv  enclosed  in  a  nitrouietcr  at  0"  C  and  760  ram. 
pressure.  Tlie  quotient  forms  the  factor,  with  wliieh  the 
g;is  vohinie  to  be  reduced  has  to  be  divided.  Multiplica- 
tion hiks  been  found  more  eonveiiient  in  pnietiee,  and  by 
substituting  for  this  factor  its  reciprocal  fi^'urc,  multiplica- 
tion takes  the  place  of  division.  The  aulhor  advocates 
the  engni\ing  on  the  apparatus  the  reciprocal  figures,  and 
])ublishes  a  sunill  tabic  for  the  guidance  of  the  manufacturer 
of  such  apparatus,  for  which  he  suggests  the  term  of 
"Multiplication  Reduction  Apparatus." — S.  H. 


I'lirifivatiun   nf  Miroiry.     Ji.  Karsten.     Zeits.   f.   Instru- 
mentenkunde,  8,  135. 

TiiK  following  process  for  purifying  mercury  has  been  in 
use  for  jears  at  the  physical  institute  at  Iviel.  The  metal 
eoDtaining  chemical  and  mechanical  impurities  is  poured  into 
a  glass  tube  A  (Fig.  I ),  into  the  lower  end  of  which  is  cemented 


IH'CMi 


Fig.  1. 


Fig.  2. 


a  piece  of  bamboo  cane.  The  mercury  passes  through  this 
in  minute  streams,  leaving  behind  the  coarser  dirt,  and  falls 
into  the  glass  tube  B,  about  4  cm.  wide  and  120  cm.  long, 
and  almost  entirely  filled  with  dilute  nitric  acid  ( 1  in  .")0). 
The  lower  part  is  contracted  to  a  tube  of  1  cm.  diameter, 
which  is  filled  with  mercury.  The  metal  flows  out  at  D, 
and  is  sufficiently  pure  for  some  i>urposcs,  although  some- 
what oxidised,  aiul  the  acid  can  be  drawn  off  at  C. 

To  prepare  chemically  jnire  mercurj-  the  distilling  appa- 
ratus devised  by  L.  Weber,  and  which  is  ]>ractically  the  same 
as  Xebel's,  is  used  (Fig.  2).  It  consists  of  a  tube  B,  about 
1.5  mm.  wide  and  90  cm.  long,  at  the  top  of  which  is  blown 
a  bulb  of  about  6  cm.  diameter.  The  open  end  of  this  tube 
is  placed  in  an  inverted  bottle  with  the  bottom  knocked 
out.  Through  the  cork  in  the  neck  of  this  bottle  is  passed 
a  second  tube  about  I  cm.  wide  (external  diameter)  and 


145  cm.  long,  and  which  passes  through  the  other  wider 
tube  and  up  into  the  liiilli  at  the  top  of  il.  This  narrower 
tube  is  also  contracted  into  a  capillary  one  about  Ui  cm. 
from  the  top,  aiul  at  the  lower  end  is  bent  upwards  us 
shown  at  D.  To  work  the  api)anitus,  either  C  is  filled  with 
mercury  and  1)  then  connected  with  a  water  vacuum  pumi), 
or,  more  simply,  the  wide  tube  and  bulb  are  tilled  with 
mercury  and  inverted,  which  produces  the  same  efi'cct. 
The  vacuum  in  tiie  bulb  is,  howe\-cr.  not  then  sutiieientlv 
perfect  to  begin  the  distilhition,  «.o  a  few  pounds  of  mercury 
are  poured  gradually  into  the  Hask  so  that  it  ovcrtiows 
ilrop  by  drop  into  the  narrow  tube,  and  the  apparatus  then 
acts  like  a  Sprengel  pump,  speedily  ]iroducing  a  vacinim. 
The  contents  of  the  bulb  are  then  heated  by  the  flame  from 
a  circular  burner,  and  distillation  takes  place  continuously 
as  long  as  may  be  recpiired.  The  absolutely  pure  mercury 
flows  out  at  1)  into  a  receiver.  The  height  to  which  the 
mercury  may  be  poured  in  C  depends  of  course  on  the  state 
of  the  barometer,  and  the  su]iply  of  mercury  may  be  eftccted 
by  a  second  vessel  connected  with  C  by  a  syphon,  &c. 
When  the  apparatus  has  once  been  set  up  it  can  he  used  for 
years,  and  can  ^ery  reailily  be  started  and  also  stopped. 
Unless  the  atmospheric  pressure  varies  greatly  the  appa- 
ratus can  be  left  at  work  night  and  day,  and  only  requires 
the  addition  of  mercury  two  or  three  times  in  evcrv  24  hours. 

— E.  E.  B. 


Receiver  fur  Frartional  Distillation  in  Vacuo,    E.  V.  Boyen. 
Chem.  Zeit.  12,  822. 

The  .apparatus  consists  of  a  spherical  receiver  C,  Irom  which 
two  branch  tubes  a  and  a'  issue,  which  are  in  connexion 
with  the  flasks  A  and  B.     After  exhausting  the  apparatus 


one  flask  is  disconnected  by  shutting  off  the  respective  tap, 
while  the  other  receives  the  ilistillate.  Whenever  the  receiver 
is  to  be  changed  the  jjosition  of  the  taps  is  reversed. — S.  II. 


A    Laboratory  Apparatus  for    Siipcr/ienling    Steam. 
J.  Lewkowitsch.     Chem.  Zeit.  12,  822. 

TiiK  siqierheater  consists  of  half  inch  copper  tubing  wound 
to  a  double  spiral.  For  avoiding  loss  of  luat  by  radiation 
it  is  surrounded  with  a  copper  jacket  well  covered  with 
asbestos.  The  whole  is  placed  over  a  Fletcher  burner. 
To  start  the  apparatus  the  three-way  lap  h  is  turned  so  that 
the  condensed  water  in  the  steam-pipe  a  escapes  through  <•. 
The  tap  il,  which  passes  the  sui>erheated  steam  on  to  its 
ultimate  destination,  is  meanwhile  closed,  whereas  e  isopeti. 
As  soon  as  the  steain-pi|ie  a  delivers  dry  steam  it  is  allowed 
to  enter  the  apparatus  and  the  burner  is  lit.     The  steam  in 
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the  mean  time  escapes  through  e.  The  latter  is  closed  and 
(/  opened  when  the  steam  has  reached  the  temperature 
required. — S.  II. 

Ah  Adaptor  fur  use  in  Fractional  JJistiltariun  in  J'aciw. 
P.  Raikow.     Chem.  Zeit.  12,  «94. 


This  apparatus  is  designed  to  facilitate  a  change  of  receiver 
without  interruption  of  the  vacuum  maintained  during  the 
distillation.  It  consists  of  a  vessel  N,  carrying  a  side  tube  i 
near  its  neck.  The  bottom  of  the  vessel  is  blown  with 
projecting  mouths,  to  each  of  which  a  bottle  can  be  fitted 
air-tight  by  means  of  a  caoutchouc  ring.  The  neck  of  the 
vessel  has  a  well-ground  stopper  !S,  which  reaches  nearly 
to  the  bottom,  and  is  bent  in  such  a  form  that  on  being 
turned  it  passes  directly  over  the  mouths  at  the  bottom. 
This  stopper  is  hollow,  and  is  bored  with  holes  which 
coincide  with  the  oi)eniug  of  the  side  tube  i,  when  the  end 
of  the  stopper  is  just  above  the  corresponding  mouth  at 
the  bottom  of  the  vessel  N.  The  distillation  condenser  tube 
is  connected  with  the  side  tube  /,  whilst  /  communicates 
with  the  vacuum  apparatus.  The  various  fractions  of  dis- 
tillate are  collected  in  the  several  receivers  by  turning  the 
stopper  S  at  the  desired  periods.  The  ad.ipter  is  useful  for 
conducting  fractional  distillation  in  various  gases,  and  where 
the  smell  of  the  substance  may  be  objectionable.  It  may- 
be obtained  from  Alt,  Eberhard,  and  Jager,  Ilmenan, 
Thiiringcn. —  G.  H.  B. 


On  Constant  Ct<is  Siippli/,  ami  the  Apparatus  necessart/ 

therr/nr.      PoUak  and  Wilde  (conclusion).       C'hcm.  Zeit. 

12,  750 — ".'jT.     (For  previous  paper,  see  Chem.  Zeit.  Iti88, 

G95.) 

(I.)  Evolution  nf  Iliidroyen. — The  apparatus   used  is   that 

shown  in  the  cut.     About  one  and  a  half  kilos,  of  sheet  zinc 


in  pieces  about  i  sq.  cm.  in  area  are  placed  in  the  annular 
space  A,  and  hydrochloric  or  sulphuric  acid  of  about  five 
times  normal  strength,  containing  10  ec.  Cobalt  chloride 
sol.  per  litre  is  allowed  to  flow  on  to  it  from  the  globular 
funnel  B,  by  turning  the  cocks  C  and  D  and  the  stopper  E, 
so  as  to  permit  the  transference  of  the  expelled  gas  from 
the  lower  vessel  to  the  upper  by  means  of  the  tube  F  (after 
the  manner  of  a  percolator). 

The  tube  of  the  stopper  E  being  prolonged  nearly  to  the 
bottom  of  the  funnel,  serves  to  maintain  a  constant  head, 
acting  on  the  principle  of  a  Slarriotte's  bottle,  which,  indeed, 
may  be  substituted  for  it  when  the  apparatus  is  to  be  used 
continuously  for  a  long  period. 

The  U  tube  G,  filled  with  mercury,  is  designed  to  allow  the 
escape  of  any  small  quantity  of  gas  evolved  after  cutting  off 
the  supply  of  acid  if  the  cock  on  the  exit  tube  H  should 
happen  to  be  closed. 

The  solution  of  zinc  salt,  as  it  fonns,  pa.sses  through  the 
holes  in  the  inner  tube  K,  and  rises  gradually  to  a  level 
with  the  upper  end  of  the  tube  L,  down  which  it  flows  into 
the  base  of  the  apparatus.  By  this  means  the  partly- 
exhausted  acid  is  kept  in  contact  with  the  zinc  until  it  is 
almost  completely  saturated,  while  at  the  same  time  the 
evolution  of  gas  does  not  slacken,  because  of  the  continual 
dripping  of  fresh  acid  from  the  funnel. 

The  function  of  the  adjunct  marked  M  is  merely  to  distri- 
bute the  acid  on  each  side  of  the  inner  tube.  The  object  of 
the  two  stopcocks  (C  and  D)  is  to  allow  of  one  of  them  being 
left  in  the  position  that  has  been  found  to  give  the  right  flow 
of  acid  for  any  particular  work,  while  the  other  can  be  closed 
when  it  is  desired  to  stop  the  evolution  of  gas  for  a  time. 

With  this  apparatus  a  \  ery  nearly  constant  pressure  of 
gas  is  maintained,  the  maximum  variation  of  a  series  of  11 
experiments  being  equal  to  a  column  of  water  2'5  cm.  in 
height. 

(2.)  Evolution  of  Oxijijen. — All  that  is  necessary  is  a 
thin  copper  flask  to  contain  the  oxygen  mixture  (potassium 
chlorate  with  •  1  per  cent,  of  ferric  oxide),  a  burner  with  a 
gauze  cap  to  prevent  it  catching  back,  and  an  arrangement 
like  an  onlinary  thermostat  (attached  to  the  delivery  tube), 
which  is  set  at  ihe  desired  pressure,  so  tliat  on  its  being 
exceeded,  the  gas  supply  is  diminished,  returning  to  its 
original  magnitude  on  the  pressure  falling  again. — B.  B. 
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A  Method  for  the  Prevenllon  of  Bumping  during  Distillation. 
Zcits.  Amil.  Clii'in.  27,  385—380. 

A.  ItcissmauH  recoiniiicnds  spirals  of  pliitiniiiu  »ii'e  filled 
with  bits  of  pumice.  JJaiinciilwri/  ii.sfs  asbestos.  Mar- 
liowuihow  i'luploys  capillars  tubes  abt>ut  1  t'Ui.  loii^  when 
(listilliu<;  under  reduced  itressure.  'I\»  prevent  frotliiu<;  in 
umuuiuia  deteriuiuatiuus  with  luapncsia,  Kunz  adds  solid 
paratitu  so  as  to  barely  cover  the  surface  of  the  liquid. 

—J.  B.  C. 


An  Apparatus  for  Filtcrinij  and  Washing  Precipitates  in 
Vacuo  or  in  any  Specific  Atmosphere.  P.  Kaikow. 
Clicui  Zeit.  40,  CCl. 

TiiK  apparatus  eousists  of  a  flask  A,  whicli  is  fitted  «itli  a 
double-bored  india-rubber  stopper  V.  iNear  the  bottom 
(bore  is  a  side  tube  m,  «hicb   is  connected  with  the  tube  p 


by  means  of  the  tubing  p'.  The  tube  p  passes  into  the 
funnel  B,  and  this  is  closed  at  the  top  by  the  stopper  t. 
The  funnel  is  fitted  into  one  nfck  of  a  \V(uilfT's  bottle,  the 
Recond  neck  bciufj  furnished  with  a  double-bored  stopper, 
through  which  pass  the  tubes  r  and/.  The  tube  r  has  a 
side  tube  i,  and  is  connected,  as  shown  in  the  fi;rure,  with 
the  flask  A.  The  tube  /  ]):isses  nearly  to  the  bottom  of  the 
iKitllo,  and  serves  the  purpose  of  euiptyin;;  it.  The  work- 
ing' of  the  apparatus  is  as  follows  : — A  filter  paper  bavinj; 
been  fitted  in  the  funnel  B,  the  stopper  t  is  replaced,  and 
the  cocks  m'  and  o  opened.  The  liquid  to  be  filtered  is 
next  run  into  the  flask  A,  ami  «/  closed.  The  cocks  «  and 
w'  are  opened,  and  the  air  ]iuniped  out  from  the  whole 
apparatus,  and  thus  by  coiineeting  b  with  a  ^as  generating 
apparilus,  the  whole  may  be  filled  with  any  pas  on  which 
it  is  proj>osi'd  to  experiment.  The  stop-cock  b  is  now 
closed  and  m  opened.     Tlie  liriuid  can   then  pass  from  the 


vessel  A  ioto  tli<!  funnel  B,  and  the  filtration  conimenecs. 

As  soon  as  the  licjuid  has  reached  a  certain  height  in  the 
funnel,  the  flow  from  the  vessel  A  is  stopped  in  consequence 
of  the  compressed  air  in  the  funnel  between  the  surlaee  of 
the  liquid  and  the  cork.  A  glance  at  the  figure  will  suffice 
to  show  that  by  raising  or  Iciuering  the  tube  ;)  the  quantity 
of  lit]uid  flowing  into  the  fuimel  can  be  regulated. 

If  it  is  reipiireil  t)  wash  a  precipitate,  it  is  placed  in  the 
funnel  B,  and  the  wash  solution  in  the  flask  A,  and  the 
process  conducted  in  the  nuumer  previously  described.  In 
workmg  in  vacuo  the  flow  of  liquid  into  the  funnel  15  must 
be  regulated  by  the  stop-cocks  ui  or  n. — G.  I). 


Improvement  in   Wash  bottles.     J.  Sobieczky  and  V. 
Holbling.     Zcits.  Anal.  Chem.  27,  305— 36C. 


The  exit  tube  is  narrowed  at  b,  and  closed  by  a  piece  of 
narrow  india-rubber  tubing  v  containing  a  slit,  and  forming 
a  Bunseu  valve.  Over  this  a  piece  of  wider  india-rubber 
tubing  passes,  and  is  connected  with  the  imzzle  c  in  the 
usual  way.  When  the  moiitli  is  withdrawn  from  the  wash 
bottle,  the  valve  !■  closes,  and  prevents  water  passing  back 
from  the  nozzle  and  the  entrance  of  bubbles  of  air. 

—J.  B.  C. 


Estimation  of  the  liarJuess  of  Water.  E.  von  Cochenhausen. 
J.  I'rakt.  Chem.  37,  413—410. 

The  soap  solution  used  for  the  estimation  of  hardness  in 
W'ater  is  usually  standardised  by  means  of  a  solution  of 
calcium  chloride  or  barium  chloride,  which  represents  a 
certain  amount  of  CaO  or  an  equivalent  quantity  of  BaC». 
Of  these  salts,  however,  which  var;/  in  their  behaviour 
towards  soap,  the  first  only  rarely,  and  the  latter  never, 
occurs  in  natural  water.  It  follows,  directly,  that  a  com 
pound  which  is  either  present  in  nearly  every  Avater,  or  into 
which  the  greater  part  of  the  lime  present  in  a  natural 
water  can  be  jconverted,  is  the  most  suitable  for  standardising 
the  soap  fohition.  Such  an  one  the  author  finds  to  be 
calcium  sulphate. 

The  author  also  gives  ready  methods  for  the  prepaiation 
of  stiindard  (German)  calcium  sulphate  solutions. — O.  H. 


Determination  of  Sulphxtr  in  Coal  and  Coke.     F.  Stolba. 

Listy  Chemicke,  12,  203. 
One  grm.  of  the  finely  powdered  coal  or  coke  is  mixed 
with  1  grm.  of  sil\er  jjowder  and  1  gnu.  of  pure  potassium 
bicarbonate,  and  the  whole  carefully  heated  with  frequeiii 
stirring  till  no  dark  particles  are  discernible  in  the  mixture. 
The  residue  is  then  warmed  with  ammonium  nitrate,  and 
afterwards  cooled. 

Hydrochloric  acid  is  added,  and  the  sulphur  determined 
iu  the  usual  way. 

Coal    requires    heating    20—25    mimites,    coke    30-40 
minutes.     The  methoil  gives  very  good  results. — T.  L.  B. 
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li.illmuUoH  of  Sulphur  in  Iron  and  MtlaUlc  Sutphitles 
Dt'ctunposiOlf  ill/  Ili/ilrvc/itoric  and  Sulphurir  Acids. 
L.  L.  lie  Kouiack.     Zeits.  Aug.  Cheui.  188H,  311. 

SixcK  1870  the  author  has  ii»eil  a  method  devised  by 
himself  and  Dietz  which  is  applicable  to  the  estimation  of 
the  sulphuretted  hydroijen  lihenitc<l  by  the  treatuieut  of 
east  or  pig  iron  with  hydrochloric  acid.  It  consists  in 
passing  the  gas  through  three  small  wash  l>ottles  containinf; 
a  2  per  cent,  solution  of  silver  nitrate,  collecting  the 
precipitate  on  a  filter,  and  decomposing  it  by  the  adilitiou 
of  bromine  water  into  silver  bromide  and  sulphuric  acid. 
The  amount  of  the  latter  is  then  delermiucd  iu  the  filtrate 
by  )>recipitation  with  barium  chloride. 

The  author  has  recently  modified  this  method  by  substi- 
tuting cyanide  of  mercury    for   silver    nitrate.       He    thus   ' 
obtains   a   soluble    bromiile,   and   consequently   saves    the 
filtration    and   washing   of   the    silver    precipitate.      It    is 
recinnmended  to  en»pIoy  a  solution  containing  4  per  cent,  of  i 
cyanide  of  mercury  and  2  per  cent,  of  ammonium  chloride,   ] 
the  presence  of  the  latter  ensuring  the    production  of   a 
black   flocculent   precipitate   which    is    easily    filtered   and 
washed. — D.  B. 


A  Mvthud  for  the  SeparuLiun  and  Estimation  of  Boric 
Arid.  II.  N.  .Morse  and  W.  M  Burton.  Amer.  Chem. 
Jourii.  10,  154. 

Tmis  nu-tboil  is  stated  to  yield  very  accurate  results,  and  is 
based  on  the  following  considerations  : — If  a  solution  con- 
taining silicates,  carbonates  and  borates,  as  well  as  other 
inorganic  salts  or  bases,  be  treated  with  <lilute  sulphuric 
aciil  in  the  presence  of  tropa;oline  00,  an  acid  reaction  is 
indicateil  only  when  all  the  silicic,  carbonic,  and  boric 
acids  have  been  set  free,  the  mixture  then  consisting  of 
neutral  salts,  watei,  and  silicic,  carbonic,  aiul  boric  acids. 
If  sufficient  dehydrated  sulphate  of  copper  be  now  added  the 
water  is  absorbed,  and  the  silicic  acid  dehydrated.  Treat- 
ment with  .ibsolute  alcohol  will  row  bring  the  boric  acid 
only  into  solution.  Only  chlorides  and  iron  compounds 
interfere  w  ith  the  separation  of  the  boric  acid,  and  these 
can  be  eliminated  before  the  acids  are  set  free.  The  volume 
of  the  solution  before  treatment  with  dried  cupric  sulphate 
should  not  exceed  20  cc,  and  the  ilehydration  of  the  cupric 
sulphate  should  be  effected  at  150.  The  extraction  with 
absolute  alcohol  is  so  arranged  that  the  alcoholic  solution 
of  boric  acid  drops  directly  into  a  known  solution  of  barium 
liydrate,  which  is  afterwards  saturated  with  carbonic  acid, 
evaporated  to  dryness,  and  ignited.  The  increase  of  weight 
of  the  resiilue  over  that  required  for  carbonate  of  barium  is 
due  to  barium  metaborate,  and  gives  the  necessary  data  for 
iletermiuing  the  boric  acid. — G.  H.  B. 


A  New  Method  for  the  Vcterminjtion  of  Manganese. 
L.  Schneider.     Monatsh.  Chem.  9,  242 — 25*. 

The  method  of  estimating  mang-auese  by  oxidation  to 
perniangiinic  acid  by  means  of  lead  peroxide  in  presence  of 
nitric  acid  is  only  available  for  small  quantities,  as  with 
larger  quantities  oxidation  is  incomplete.  If  bismuth 
tetroxide  be  substituted  for  lead  peroxide,  oxidation  takes 
place  completely  and  in  the  cold. 

The  permanganic  acid  is  titrated  with  hydrogen  peroxide, 
that  being  the  most  suitable  reagent.  If  oxalic  acid  be 
usctl  instead  it  should  be  added  in  excess  and  titrated  back 
with  standard  permanganate.  Sulphurous  acid  cannot  be 
used  because  it  does  not  react  quantitatively  with  perman- 
ganic acid,  a  portion  being  oxidised  to  dithionic  acid. 

The  strength  of  the  solution  of  manganese  should  be 
such  that  there  is  about  1  mgrm.  of  Mn  for  every  2  cc. 
of  nitric  acid  of  sp.  gr.  1"2,  that  being  the  best  strength  of 
acid  to  use.  To  this  end,  for  steels  and  crude  irons,  poor 
in  manganese,  5  grms.,  and  for  irons  containing  several  per  I 
cent.,  1  grm.  may  be  dissolved  in  100  cc.  of  nitric  acid  ' 
sp.  gr.  1  •  2,  and  the  solution  heated  for  some  time  after  all 
the  metal  has  dissolved.  In  the  first  case  the  solution  when 
cold  is  dilute<l  with  100  cc.  of  nitric  acid  sp.  gr.  1-2,  and 
in  the  last  with  200  to  ."00  cc.  of  acid  of  the  same  strength. 


AlHjut  10  grms.  of  bismuth  tetroxide  are  then  .-ulded,  and 
the  whole  allowed  to  stand  for  some  minutes  while  a  gentle 
evolution  of  oxygen  takes  place.  The  solution  is  separate<I 
from  the  excess  of  bismuth  tetroxide  by  passing  through  an 
asbestos  filter,  the  residue  is  washed,  and  the  whole  filtrate 
titrated  with  a  solution  of  hydrogen  peroxide  (standardised 
by  permanganate  in  presence  of  nitric  acid  so  as  to 
correspond  with  the  working  conditions),  of  which  1  cc.  = 
about  3  mgmis.  of  Mn. 

For  very  rich  spiegeleisen  and  manganese  ores  and  for 
ferromangauese  1  grm.  is  dissolved,  the  solution   diluted  to 

1  litre,  200  cc.  taken,  and  100  cc.  cone,  nitric  acid  added, 
and  the  oxidation  proceeded  with  as  before. 

Ores  or  slags  which  are  insoluble  in  nitric  acid  may  be 
heated  with  hydrochloric  acid,  the  residue,  which  may  still 
contain  manganese,  treated  with  hydrofluoric  acid,  and  the 
whole  evaporated  with  sulphuric  acid  until  fumes  of  the 
last  named  acid  come  off. 

With  regard  to  the  reagents  used,  the  chief  precaution 
necessary  is  to  see  that  the  nitric  acid  is  free  from  lower 
oxides  of  nitrogen.  As  commercial  hydrogen  peroxide 
often  contains  small  quantities  of  chlorides,  and  traces  of 
silver  are  generally  present  in  bismuth,  a  turbidity  may 
appear  during  the  titration,  whieli  will  not,  however,  affect 
the  results. 

The  preparation  of  bismuth  tetro.\idc  is  best  effected  by 
Fremy's  method  of  fusion  of  1  part  of  bismuth  trioxide 
or   basic   nitrate    with   1    part    of  potassium   chlorate  and 

2  parts  of  sodium  hydrate.  It  is  better  to  heat  the  two 
former  ingredients  together  first,  and  then  to  .-idd  the 
alkali.  The  melt  is  extracted  with  water,  and  the  residue, 
consisting  of  hydrated  sodium  bismuthate,  washed  until 
free  from  alkali. 

During  the  washing  it  changes  from  dark  to  light  brown. 
It  is  then  decomposed  with  a  5  per  cent,  solution  of  nitric 
acid,  soda  going  into  solution,  oxygen  being  evolved,  and 
a  dark  reddish-brown  substance,  which  has  the  composition 
iii.jOj,  BijOj,  HnO,  being  precipitated.  This  is  washed  with 
dilute  nitric  acid,  then  with  water,  dried,  and  preserved  for 
use.  If  this  substance  is  digested  with  nitric  acid  of 
sp.  gr.  1'2  the  greater  part  dissolves,  but  there  is  a  daik 
brown  or  black  residue  left,  which  ha?  nearly  the  same 
composition  as  the  original  body.  Bisumth  being  expensive 
it  is  advisable  to  work  up  the  residues  by  nearly  neutralis- 
ing the  acid  solution,  when  it  is  precipitated  as  a  basic  salt. 

— B.  B. 


On  the  Anali/sis  of  Hau-  Materials  and  Products  of  the 
Iron  Industry.  C.  Sleiueke.  Ztschr.  f.  angew.  Chemie. 
1888,  259. 

The  author  treats  of  the  use  of  nitroso-j3-naphthoI  as  a 
precipitant  for  iron  in  presence  of  alumina  and  other  bases 
(compare  this  Journal  6,  384),  and  testifies  to  the  useful- 
ness of  the  method  in  rendering  a  direct  estimation  of  the 
alumina  possible,  and  for  this  purpose  he  uses  a  solution  of 
nitroso-naphthol  containing  1  grm.  of  the  salt  in  2  cc.  of 
acetic  acid. — G.  H.  B. 


Analysis  of  Inorganic  Substances.     Zeits.  Anal.  Chem.  27 
391—393.  ' 

A  Aeip  Reagent  for  Copper  Salts. — Aliamet  recommends 
a  cold  saturated  solution  of  neutral  sulphite  of  soda  in 
which  a  certain  quantity  of  pyrogallol  is  dissolved.  This 
gives  a  blood-red  colour  with  aqaeous  copper  solution,  and 
is  exceedingly  delicate. 

Detection  of  .Sulphites  in  presence  of  Hyposulphites  (  Thio- 
sulphates)  and  Sulphates. — A.  I'illicrs  gives  the  following 
paction  :— B;irium  chloride  is  added  to  the  neutral  sulphite, 
and  a  precipitate  of  barium  sulphite  is  obtained.  If  an  acid 
sulphite  is  present,  free  SO;  will  remain  in  solution  after 
the  addition  of  barium  chloride.  If,  therefore,  a  mixture  of 
sulphites  and  hyposulphites  is  present,  the  solution  is 
neutralised,  if  necessary,  and  barium  chloride  added.  The 
solution  will  now  have  an  acid  reaction,  and  free  SO.  may 
be  distilled  off  from  the  liquid.— J.  B.  C. 
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On  the  Difference  between  the  Colouring  Matters  of  the 
Grape  and  JJittiern/,  anil  the  Spectr<)sroi)ie  Kxaininatton 
of  Wine.     H.  W.  Vogel.     IWr.  21,  1"4G. 

FAiLiruE  to  discriniiiinte  betneeii  theso  colouring  mutters  is 
often  atlributnblo  to  the  use  of  too  coueentriiteil  solutions 
and  additiou  (tf  exeessive  (|Uiintities  of  reajrents.  In  testing 
for  their  |>reseuce,  the  solution  slionld  be  diluted  till  it  shows 
tile  alisorption  spectrum  represented  by  curve  4  or  6  (see 
diagram). 


Freshly  prepared  solutions  of  these  colours  huve  siniilnr, 
but  not  identical,  absorption  spectra.  On  adding  aninioniu 
till  the  colour  turns  green,  the  grape  colouring  matter  gives 
an  absorption  band  at  d  (curve  4),  and  that  of  the  billierry 
one  at  D  (curve  7).  On  the  addiri(ui  of  alum,  followed  by 
ammouia,  the  grape  colouring  matter  gives  the  same  band 
as  above  at  </,  which  is,  however,  not  permanent.  'I'hat  of 
the  billK'rry  changes  to  violet  and  exhibits  a  strong  band 
between   E  and  D  (curve  9).     Kxcess  of  ammonia  changes 


IE        D   dCB 


Colouring-mutter  of  gpa|)es,  cone, 

„  „  diluted. 

„  „  strongly  diluted. 


Bilberry  colouriDg-matter,  diluted. 


+  NH,. 

4-  alum. 

+  NH3. 
+  alum. 
+      „       +  NH3. 


Wine  with  bilberries  fermented,  +  alum  +  NIl^. 


the  colour  to  bluish-grey,  and  the  band  shifts  to  U  (curve 
10).  On  neutralising  with  acetic  acid  these  reactions  take 
place  in  reverse  order.  If  allowed  to  stand  some  time 
before  neutralising,  the  alum  band  of  the  bilberry  colour 
remains  unchanged.  By  this  means  it  may  be  detected  in 
wine.  Age  and  fermentation  change  both  colours,  till  at 
length  their  reactions  disappear  altogether. — H.  T.  P. 


Detection  of  Creosote. 


A.  Kremel.     Pharni.  Post.  21, 
310. 


Detection  of  liosin    Oil   in   Vegetable  and    Mineral    Oils. 

Ilolde.     Mitt.  a.  d.  kgl.  liehii.   Versnchsanstatten  Berlin, 

6,88. 
L.  Ptorch  states  that  by  treating  mineral  oils  supposed  to 
contain  rosin  oil,  first  with  acetic  anhydride  and  then  with 
concentrated  sulphuric  acid,  in  presence  of  rosin  oil  a  violet 
colouration  is  produced.  This  reaction  is  not  ciiually 
applicable  to  vegetable  oils,  as  these  frei|uently  contain 
cholesterin,  which  gives  a  similar  colouration.  The  author's 
method  of  procedure  for  the  detection  of  rosin  oil  in  the 
presence  of  either  mineral  or  vegetable  oil  is  the  following:  — 
The  sample  to  be  tested  is  shaken  with  sulphuric  acid 
(sp.gr.  1-5.')),  when  the  acid,  in  presence  of  rosin  oil,  is 
coloured  violet ;  in  the  absence  of  this  impnrily  no  coloura- 
tion Uikes  place.  Some  samples  of  mineral  oil  which  in  the 
first  icstance  were  clear,  on  treatment  with  the  sulphuric 
aciil  darken  and  the  acid  assumes  a  dark  brown  colour.  lu 
such  case  the  sample  is  first  shaken  up  with  alcohol  and 
the  alcoholic  solution  subjected  to  the  acid  treatment  ;  in 
the  presence  of  rosin  oil  the  violet  colour  makes  its  appear- 
ance at  once. — G.  D. 


The  detection  depends  upon  the  fact  that  a  1  per  cent, 
solution  of  ordinary  wood  creosote  gives  with  fenic  chloride 
no  blue  colouration,  whilst  a  solution  of  carbolic  acid  gives 
a  perfectly  stable  blue.  This  test  is  not  very  delicate,  as 
it  is  found  that  to  a  creosote  which  gives  no  blue  colour 
with  ferric  chloride,  5  per  cent,  carbolic  acid  can  be  added 
without  any  colouration  appearmg. 

The  best  method  of  detection  is,  however,  the  following  :— - 
Shake  2  vols,  pure  creosote  with  20  vols.  10  per  cent, 
ammonia,  and  on  allowing  to  settle  it  will  be  found  that 
the  creosote  has  diminished  by  0' 5  vol.  and  the  ammonia 
solution,  even  on  standing  24  hours,  is  not  coloured  blue. 
In  the  presence  of  carbolic  acid  the  diminution  in  the 
volume  of  creosote  is  very  much  greater  and  the  ammimia 
acquires  a  blue  colour. — G.  D. 


The  Chemical  Character  i>/'  Peptones.     K.  Palm.     Zeits. 
Anal.  Chcni.  27,  .iSg— 363. 

Pei'Tonk  may  be  detected  by  means  of  the  biuret  reacticni. 
A  solution  of  peptone  is  treated  with  caustic  soda  solution 
and  then  IICl  added  until  the  precipitate  which  first  liirms 
redissolves.  A  drop  of  copper  sulphate  is  now  addeil  and 
caustii'  6o<la  in  excess,  whereby  a  greenish-blue  precijiitate 
first  forms,  which  on  shaking  dissolves  to  a  rose-red. 
Albumen  under  similar  conditions  gives  a  violet-blue  coloura- 
tion. The  eh'mentary  analysis  shows  no  characteristic 
differenie  between  albumen  and  peptone,  and  further,  the 
optical  properties  undergo  no  change  during  the  peptonisa- 
tion  of  albumen.  I'oehl  concludes  from  this,  that  peptone 
has  the  same  structure  as  albumen  and  is  simply  albumen 
swelled  up. 
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Acoordinj;  to  the  aiitli(ir,  milk  peptone  is  nllmiiii'ii  dis- 
solved ill  liittic  luid.  AUmnien  may  be  reginerated  fioni 
peptone  by  neulrallsinj;  the  Rolutioii  of  peptone  with 
ammonia  and  addinj.'  '.I.')  pii-  emt.  of  alcolud.  Tlie  author 
explain-;  the  non-coaftulation  of  peptone  solutions  on  hcatinj; 
by  the  fact  that  laetie  acid  dissolves  ejaculated  albumen. 
lln<ler  the  name  peptone  a  solution  of  protein  in  acid  nnist 
therefore  be  understood. — J.  li.  C. 


Examinativn  of  Lard.     Isbert  and  Venator.     Zeits.    ang. 
Chcni.  18HH,  316. 

The  authors  had  occasion  to  examine  a  sample  of  lard, 
which  was  said  to  contain  stearin.  As  the  presence  of  the 
latter  could  not  be  indicated  by  the  specific  gravity,  it  was 
at  first  assumed  that  the  samjile  ^7as  pure  lard  ;  however, 
alter  extracting  it  with  cold  el  her  and  allowing  the  extract 
to  remaain  for  some  time  in  a  closed  tube  at  the  ordinary 
temperature,  it  began  to  deposit  stearin  and  subsequently 
palmitin,  the  separation  taking  place  without  allowing  the 
solution  to  evaporate. — U.  B. 


Modification  of  the  Iteichert-Meissl  Process  for  Testinq 
Butter.     M.  Mansfeld.    Milch  Ztg.   1888,  No.  15. 

In  this  process  the  errors  in  Meissl's  method,  pointed  out  by 
W'olhiy,  are  avoided  by  saponification  with  a  strong  ley 
without  the  use  of  alcohol.  Five  gnus,  of  the  melted  anil 
filtered  fat  are  weighed  out  in  a  flask,  taking  care  to 
avoid  dropping  any  of  the  fat  on  the  neck  of  the  flask. 
Two  cc.  of  caustic  potash  solution,  containing  100  grms. 
alkali  in  100  ce.  nater,  are  added  and  the  flask  closed  at 
once  with  a  cork,  through  which  is  passed  a  tube  containing 
lime  and  soda  or  a  tube  drawn  out  to  a  fine  jet.  After 
mixing  the  ley  and  fat  thoroughly  the  flask  is  heated  to 
W — 100'  for  a  couple  of  hours  in  an  air-bath,  when 
saponification  is  complete.  100  cc.  of  water  are  added  and 
the  flask  warmed  over  a  water-bath  until  the  soap  is 
dissolved,  when  this  is  decomposed   with  40  cc.  of  dilute 


Analysis  of  Orijmiic   Sulistances.     Zeits.  Anal.  ( 'hem.  27, 
395—397. 

A  Geiieritl  Reaction  for  Poli/iitomic  Alcohols. —  I).  Klein 
and  ('.  Jehn  find  that  on  the  aihlition  of  a  poljatomic 
alcohol  to  a  solution  of  borax,  the  alkaline  solution  of  borax 
becomes  acid,  i.e.,  if  the  quantity  of  borax  in  comparison 
with  the  alcohol  is  not  too  great.  The  same  occurs  with 
sodium  pyrntungstatc,  and  those  polyatomic  alcohols  which 
rotate  tlie  plane  of  polarisation  give,  on  the  addition  of 
borax  or  sodium  tungstatc  a  much  stronger  rotation. 

Detection  of  .Saccharine. — ller:feld  and  Heischaucr,  in 
testing  sugar,  acidify  with  phosphoric  acid  and  extract  the 
saccharine  with  ether,  .\ftcr  distilling  the  ether,  Keischauer 
fuses  the  residue  with  a  mixture  of  si.x  pans  of  soda  and 
one  part  of  nitre,  whereas  Herzfeld  fu.ses  first  with  caustic 
potash  and  then  oxidises  the  melt.  The  residue  is  tested 
for  sulphuric  acid.  In  wine  saccharine  is  detected  as  follows : 
— 100  cc.  strongly  acidified  wine  are  extracted  three  times 
with  a  mixture  of  equal  parts  of  ether  and  petroleum  ether. 
To  the  extract  caustic  soda  is  added  and  the  solution 
evaporated  nearly  to  dryness.  One-half  to  one  grm.  solid 
caustic  soda  is  added,  and  the  whole  heated  to  250°  for  half 
an  hour.  The  melt  is  dissolved  in  water,  acidified  with 
sulphuric  acid,  and  extracted  with  ether.  The  filtered 
extract  is  evaporated  to  dryness,  a  little  water  added,  and 
on  the  addition  of  a  drop  of  ferric  chloride  the  violet 
colouration  given  by  salicylic  acid  is  produced.  Gravill 
gives  the  following  process  :  saccharine  shows  no  distinct 
crystalline  form  under  the  microscope,  undergoes  no  change 
at  100°,  melts  at  118' — 120°,  and  boils  above  150',  giving 
off  white  vapours.  These  vapours  condense  to  crystalline 
needles  which  give  the  reactions  of  benzoic  acid.  Boiled 
with  KjFe(CN)5  .saccharine  yields  a  light  green  colouration 
with  evolution  of  small  quantities  of  hydrocyanic  acid. 

—J.  B.  C. 


sulphuric  acid  (containing  25  ec.  of  the  concentrated  acid 
per  litre),  a  few  small  pieces  of  pumice  stoiu'  are  thrown 
in  and  1 10  cc.  distilled  over  in  the  manner  described  by 
Wollny.  The  distillate  is  filtered  and  1  UO  cc.  of  it  titrated 
with  staiulard  baiinin  hydrate  solution  (approximately  deei- 
normal).  This  process  is  extremely  quick  and  the  results 
are  very  accurate.  B'rom  an  cxamiruition  of  88  samples  of 
butter  in  Vienna  the  author  considers  that  if  the  samples 
require  25-5  cc.  deeinormal  baryta  (for  the  110  cc.)  tiny 
are  geiminc ;  if  from  25' j  to  24-1  cc.  doubtful;  anil  if 
under  24 '5  undoubti'dly  adulterated. 

Goldmann's  modification  of  the  original  process  is  con- 
demned on  account  of  the  extreme  complexity  of  the 
apparatus  and  method. — E.  V,.  B. 


Detection  of  fnrert  Siit/ar   hi/  means   of  Methylene  Blue. 
Zeits.  f.  Zuckcr  Iml.  38,  ;!47. 

Woiii,  has  found  that  to  effect  dec(douiisation  the  time  for 
which  it  is  necessary  to  boil  the  solution  is  very  largely 
dependent  on  its  strength  and  alkalinity,  so  that  the  test 
must  always  be  performed  under  precisely  the  same  condi- 
tions : — 10  grms.  of  the  sample  are  dis.solved  in  50  cc.  and 
clarified  with  lead  acetate  as  usual.  The  excess  of  lead  is 
removed  by  adding  a  solution  containing  10  per  cent,  of 
sodium  carbonate,  5  drops  at  a  time,  until  no  further  preci- 
pitate is  produced.  One  drop  of  a  methylene-blue  solution, 
containing  1  grm.  of  the  blue  per  litre,  is  added  to  25  cc.  of 
the  filtrate,  and  about  10  cc.  of  this  liquid  are  boiled  briskly 
over  a  naked  flame  for  one  minute.  If  the  solution  is 
decolourised  the  sample  contains  at  least  O'Ol  per  cent,  invert 
sugar;  if  it  remains  coloured,  none  or  less  thanO'015  is 
present.  Ammonium  salts  prevent  or  delay  the  reaction. 
Cane  sugar,  treated  with  a  few  dro[  s  of  sodium  carbonate 
solution,  is  not  decolourised  even  after  being  boiled  for  ten 
minutes.  If,  however,  one  drop  of  caustic  soda  be  used 
deeolourisation  soon  ensues,  since  free  alkali  causes  partial 
decomposition  as  in  Fehling's  test. — K.  E.  B. 


An  Analysis  of  Pure  1886  White  Wine  from  Alsace- 
Lorraine.     C.  .\mthor.     Zeits.  Anal.  them.  27,  364 — 365. 

The    mean     composition    of    these    white    wines    is    the 

following : — 

Per  Cent. 

Extract 2-0C,89 

Alcohol,  per  cent,  volume 8"20 

„  „        welRht (>*.59 

Glycerol O'otw7 

Acid li'GIWT 

Volatile  acid (ro5l5 

Tartaric  acid (rul77 

Tartar u '  lt!S4 

Ash 0-22a3 

Vhosphoric  acid O'O.'JSS 

Nitrogen u-0282 

—J.  B.  C. 

On  the  Examination  nf  Caoutchouc  Goods.     R.  Kissllng. 
Chem.  Ind.  11,  217— 221. 

Fifty  to  70  per  cent,  of  ash,  consisting  chiefly  of  calcium 
carbonate,  are  oftsn  found  in  articles  of  vulcanised  rubber. 

This  is  confirmed  by  the  fact  that  the  finished  goods  cost 
3  to  4  marks  per  kilo,  while  riiw  ]iara-rubber  is  7 '40  marks 
per  kilo.  Organic  substances  siudi  as  cork  meal  are  also 
added  to  the  rubber.  No  method  exists  for  directly  deter- 
mining vulcanised  caoutchouc  ;  no  reliance  can  be  placed 
on  the  plan  of  determining  the  vulcanising  substance, 
whether  sulphur  or  a  metallic  sulphide,  as  no  constant  relation 
exists  between  it  and  the  caoutchouc. 

The  determination  of  the  ash  and  the  <iuantity  of  matter 
soluble  in  ether,  chloroform,  carbon  disulphiile.  Sec,  are  of 
some  value  when  considered  in  conjunction  with  the  effect 
on  the  tenacity  and  elasticity  of  the  sample  by  long  heating 
at  100°  to  no'  C. 

The  author  gives  a  table  of  results  obtained  by  such  a 
plan,  Selections  from  which  are  appended. 
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Price  M. 
per  Kilo. 

•  I'crccntaec  of  Mutter 
Solubk-  in 

tAsli. 

Bcliaviour  undur  IS  Hours'  lli-.'itiiiu' 
nl  100°  C. 

Fiinirc 

Repri'sentiiig 

Durability. 

Kiml  of  Article. 

Cfirbon 
Di:iulphide. 

Ether. 

Pa<-klne   niiR    for   sixain 

4-2(1 
3-flO 
S-00 
5-30 
10- IS 
17-00 

8-7« 
7-50 
17 -12 
0-30 
8-42 
C-GG 

1-7S 
0-S3 
0-41 

s-oc 

1-24 
2 -ft! 

Per  Cent. 
01-04 
59-M 
00-30 
48-32 
55-20 
2-10 

Became  very  lianl  and  brittle 

Became  very  liard  and  someivliat  brittle 

» 

» 
111 

Ring  tor  stand  i)i|H> 

liwaiuc  lumlcr  but  i-oinaineU  clastic 

Remained  fairly  soft  and  somewhat  elastic. . . 

3 
2 
1 

Test  piece  of  para-nibbcr. 

•  The  subsumoe  was  extracted  first  with  carbon  disnl|)liidc  for  seven  to  eight  lionrs.  and  then  with  ether  for  two  hours, 
t  The  ash  was  rccarbonatcd  by  means  of  ammonium  carbonate. 


On  cc>  .'-.n  Sources  of  Loss  in  the  £slimalion  of  NUroyen 
by  Mien.i  of  Soda-Lime.  .Vtwater  and  Ball.  Anier. 
Chtm.  Journ.  10,  113. 
TiiK  authors  consider  that  a  free  space  (canal)  is  un- 
necessary and  is  to  be  avoided ;  that  a  long  duration  and 
hifih  tcniperatnre  of  the  combustion  process  is  likely  to 
occasion  a  loss  of  ammonia  by  dissociation.  Notice  is  drawn 
to  the  fact  that  some  bodies  like  protein  yield  the  whole  of 
the  nitrojren  as  ammonia  at  modenite  temperatures,  whilst 
others,  like  strychnine,  are  thoroughly  decomposed  only 
with  difBculty.— G.  H.  B. 


Appatatus    for    the    E.vlraction    of    Tanning    Materials. 

IS.  ivoch.  Dingl.  Polyt.  J.  267,  513—518. 
Tin;  following  apparatus  is  found  to  answer  well  for  the 
extractiou  of  tanning  materials.  A  glass  bottle,  200  ce. 
capacity,  is  fitted,  air-tight,  with  a  double-bored  caoutchouc 
stopper,  carrjing  a  tube  bent  upwards  externally  twice  at 
right  angles  and  passing  1  centimeter  below  the  stopper 
inside  the  bottle  ;  the  other  bore  carries  an  inverted  funnel- 
tube  tent  at  right  augles  externally  and  passing  to  the 
bottom  of  the  bottle.  When  in  use  the  bottom  of  the 
bottle  is  filled  with  sea  sand,  the  material  to  be  extracted 
is  then  put  in,  the  stopper  adjuitcd,  and  the  mouth  of  the 
funnel  covered  with  a  piece  of  linen  or  gauze,  made  to  dip 
under  the  sand,  and  connected  by  means  of  india-rubber 
tubing  with  a  glass  tube  running  into  a  litre  flask  ;  the 
other  tube  is  coiinecled  with  a  reservoir  of  water  supported 
3  or  4  feet  above.  The  stopper  is  wired  or  otherwise  firmly 
held  in  the  bottle  ;  the  water  from  the  reservoir  is  allowed  to 
run  in.  If  the  easily  soluble  tannin  is  to  be  estimated,  the 
liottle  is  not  heated  ;'  but  for  total  tannin  it  is  immersed  up 
to  the  neck  in  a  watcr-batli.  The  flow  from  the  reservoir 
to  the  bottle  is  regulated  by  an  ordinary  pinehcock,  and 
from  the  bottle  to  the  litre  flask  by  a  screw-cock. 

— D.  A.  L. 


Colour  lieactions  of  Starthis  anil  (iums  with  Phenols. 
Dingl.  Polyt.  J.  266,  593—604. 
.See  this  Journal,  1888,  page  511. 


Detection   of  Luetic  Acid    in   .'spirit,      Dingl.   Polyt.  J. 

266,  593—004. 

See  this  Jourual,  1888,  page  511. 


Emminalion  of  Beetroot.     H.  Pellet.     Chem.Zeit.  12,  709. 

TlIK  author's  observutiimsare  here  summarised  as  follows  :  — 
Addition  of  basic  lead  acetate  to  an  alcoholic  sugar  solu- 
tion produces  in  general  diminution  of  the  rotatory  power  of 
the  saccharose. 

If  no  diiniuution   is  observed  tlie  reason  is  to  be  looked 
for  ill  the  iiiethml  of  preparation   of  the  basic  lead  acetate. 


— B.  B. 

The  method  use<l  by  the  author  was  that  of  Friihling  and 
Schulz.  COO  gnus,  neutral  lead  acetate,  and  200  grms. 
powdered  lead  oxide  were  hoiled  with  2  litres  cf  water  till 
the  oxide  w.is  dissolved.  When  cool  the  solution  was  made 
to  30    B.,  and  filtered. 

Beetroot  contains  varying  quantities  of  a  dextro-rotatory 
tody,  -which  does  not  belong  to  the  sugar  grouj). 

This  is  considered  to  be  either  pectin  or  galactan.  It  is 
insoluble  in  absolute  alcohol,  soluble  in  dilute  alcohol,  and 
is  precipitated  by  basic  lead  acetate. 

Consequently,  in  determining  the  amount  of  crystallisable 
su^ar,  alcohol  may  be  used  instead  ot  water,  and  great  care 
must  be  taken  to  use  a  sufficient  quantity  of  basic  lead 
acetate  ill  the  aualysis  of  the  beet. 

The  liquid  obtained  on  digestion  may  be  perfectly  clear 
without  being  free  from  dextro-rotatory  substances  ;  these 
latter  may,  however,  be  almost  completely  lueeipitated  with 
alcohol,  and  then  the  amount  of  basic  acetate  required  is  less. 
When  alcohol  is  used,  1-5 — 2  cc.  only  of  acetate  are  needed 
for  52- 1  grms.  beet  ;  with  water,  however,  C- 8  cc.  Unripe 
beet  requires  much  more.  When  water  is  used  the  fillere<l 
liquid  must  be  alkaline,  and  requires  then  to  be  neutralised 
w  ith  a  little  acetic  acid.  In  the  case  of  the  alcoholic  extrac- 
tion, small  quantities  of  the  lead  acet;ite  must  be  repeatedly 
nse<l  to  ensure  complete  exhaustion,  and  two,  if  not  three, 
extractions  with  alcohol  may  be  necessary.  In  the  case  of 
the  alcoholic  digestion  the  slowness  of  diffusion  of  the  sugar 
is  a  disadvantage-  -70  times  slower  than  in  the  case  of  water. 
Again,  if  it  is  necessary  in  the  digestion  with  alcohol  to 
increase  the  volume  by  the  addition  of  cold  alcohol,  the 
result  obtained  from  the  filtered  solution  is  too  low,  as  the 
cold  alcohol  mixes  only  with  the  solution  outside  the  cells 
of  the  beet.  In  the  case  of  water  the  mixing  is  more  com- 
plete. 

With  care  both  methods  yield  the  same  results. 

— T.  L.  B. 


On  the  Methods  of  Estimatinii  Starch.  A.  von  Asboth. 
Chem.  Zeit.  12,  693. 
A  itKi'i.v  to  criticisms  by  Jlonheim  and  Seyfert  on  a 
method  elaborated  by  the  author  (compare  this  Journal. 
6,  008),  who  explains  the  unsatisfactory  results  obtained  by 
them  to  iiisnttieieiit  adherence  to  his  mcthotl  of  procedure 
in  all  its  details,  as  again  set  forth  at  length  in  the  present 
article.~G.  H.  B.  

Gravimetric  Kslimatiim  if  the  Acids  in  Tunning  Liquors. 
F.  Simand.     Dingl.  Polyt.  J.  268,  280—287. 

I.N  an  £rticle  "On  the  estimation  of  the  free  acids  in  tanning 
liquors  by  titrati(m"  (Dingl.  Polyt.  J.264,395,aiid265,35), 
K.  Koch  maintains  that  through  the  formation  of  difficultly 
soluble  magnesium  salts,  a  considerable  error  arises  in  the 
estimation  of  these  acids  by  the  Kohnstein-Simaiid  method 
(Dingl.  Polyt.  J.  256,  38  "and  84).  This  method  depends 
ou  the  formation  of  soluble  niagnesinin  salts  ill  the  tanning 
liquor.     100  cc.  of  the  latter  arc  boiled  with  an  exces-s  of 
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pure  magnesia  !ii  a  flask  provided  with  a  x'ertical  condenser, 
lliu  mixture  iimpKiI  liy  pliuiii;;  the  tiask  in  water,  the  excess 
of  lua^^esia  tiltered  off  uud  the  lUugDoiiiiu  estimated  in  a 
portion  of  the  filtrate  hv  the  usual  method  after  removing 
lime.  The  total  acids  are  calculated  from  the  u>agnesiuui 
obtained  as  acetic  acid.  Any  magnesium  alreailv  present 
in  the  li<|uor  must  be  estiiDated  separately  and  suhtnieted. 

Simand  now  tries  to  prove  experimentally  that  the 
quantify  of  acid  found  by  the  above  uietho<l  is  not  too  low, 
and  that  Koeh's  supposition  that  difficultly  soluble  ma-;- 
nesinni  salts  are  formed  is  unfounded.  To  meet  Koch's 
objection  that  exp^riments  carried  out  with  acetic,  lactic, 
&c.  acid  solutions  are  not  satisfactory,  as  acids  may  occur 
in  the  tanning  liquor  which  do  form  basic  salts,  he  carried 
out  test  experiments  with  solutions  containin<;  the  volatile 
and  non-volatile  acids  prepared  directly  from  the  tanning 
liquor.  The  results  agreed  well  with  each  other  and  with 
those  obtained  by  titration  with  a  caustic  soda  solution. 

Koch  had  carried  out  experiments  by  the  magnesia 
method  which  agreed  with  his  contention  in  so  far  as  he 
obtaine<l  a  smaller  quantity  of  acid  with  the  same  amount 
of  liquor,  the  greater  the  quantity  of  magnesia  used.  The 
author  suspected  that  this  result  was  due  to  the  use  of 
commercial  magnesia  instead  of  pure  magnesia,  and  now 
shows,  by  direct  experiments,  that  this  supposition  is 
correct,  as  commercial  magnesia  contains  appreciable 
quantities  of  calcium  sulphate,  magnesium  sulphate,  sodium 
chloride,  sodium  carbonate,  S;c.  ( 1  ■  1  per  cent.)  lime,  so  that 
soluble  calcium  and  sodium  salts  are  formed  besides  the 
magnesium  salts,  and  as  the  magnesium  is  the  body 
estimated  in  the  filtrate,  it  follows  that  too  little  acid  is 
fouud.  He  therefore  maiutalns  that  if  pure  magnesia  is 
used  the  method  is  reliable. 

Councler  and  v.  Schroder  have  supposed  that  the 
solutions  used  in  the  Kohnstein-Siniand  method  are  too 
concentrated.  The  strength  is  about  20 — 3U  grins,  of  extract 
per  litre,  and  they  fear  that  a  certain  amount  of  material 
will  remain  undissolved,  and  therefore  undetermined.  This 
fear  Simand  shows  to  be  unfounded,  more  especially  as 
weaker  solutions  are  not  use<l  in  tanning,  and  such  insoluble 
portions  are  therefore  as  good  as  absent  for  the  tanner. 

— F.  W.  T.  K. 


Craie  JJtport. 


(^From  the  Board  of  Trade  and  other  Journals.) 


TARIFF  CHANGKS  ASD    CUSTOMS 
REGULATIONS. 

Russia. 
Classification  of  Articles  in  Customs  Tariff'. 

yole.—Powl  =  M  1  bs.  avoirdupois.    Funt  =  0"9O2  lbs.  avoirdupois. 
Gold  Rouble  =  J».  id. 

The  followinsr  decisions  affectine  the  classification  of  ai  tides  in 
the  Russian  Customs  Tariff  liave  recently  been  jiiveu  by  the 
Russian  Gflverninent  :  — 

t'omposition  of  albuminous  substances  with  on  admixture  of  lin-.e 
and  auiuionia.— Section  140.     Duty,  3  roub.  ^)  cop.  pold  per  p^iud. 

Sulphuruiis  carlKin  iujjiortcd  in  iron  b.'irrels.— Stx-liou  ISS,  Part  1. 
Duly,  ±1  c-ope<'ks  per  poud,  a  (le<luction  of  20  iwr  cent.  l)eing 
allowed  for  tare.  The  barrels  are  dutiable  under  section  ItU. 
Duty,  1  roub.  40  cop.  per  poutl. 

The  importation  of  "Terrum  albumatum  Uquidum "  is  pro- 
hibited. 

Switzerland. 
Classifcaiion  of  Articles  in  Customs  Tariff. 

Quintal  =  iiO'  k  lbs.  avoirdupois.    Franc  =  Oi'jrf. 

,  "Creolino"  (substance  used  for  dyeing  or  colouring;).— Category 
16.    Duty.  30  centimes  per  quintal. 

leather,  simply  cut.  not  fitted.— Categorj-  382.  Dutv,  30  frs.  per 
quintal. 


Italy. 

Proposed  Tariff  Changes. 

A  despatch,  dated  tlic  SOt'i  June  last,  has  l>tin  rivi^ivwl  from 
Mr.  J.  G.  Kennedj-.  Her  .Majisty's  Charge  d'Alfaires  at  Rome, 
enclosing  copy  and  translation  of  a  Bill  at  that  date  l»-fi.re  the 
Chaml)er  of  l>eputies,  to  whieli  is  unnexrd  :i  tahl,*  eontaininff  the 
alterations  of  the  duties  on  chemical  pnMlucls  reivtmrnt-nded  Ijy 
the  special  committee  appointed  in  June  1»^.  The  following  is  a 
statement  of  the  clianges  recommended  : — 


General 
Tariff. 


Proposed 
Tariff. 


Phosphoric  acid Pt  r  quintal 

Gallic  and  tannic  acids,  impure  . .        ., 

(Jallic,  tannic,  and  pyrogallic, 
purified 

Raw  acetic  acid 

Citric  acid ,; 

Tartaric  acid 

Salicylic  and  salicylitated 

Potash  and  caustic  soda  (a) 

Oxide  of  zinc  and  white  of  zinc 

Miueral  and  veiretable  alkaline 
acids,  pyroli^te  of  iron,  and 
alumimum 

Acetates  not  specified 

Carbonate  of  borytes,  natural  .... 

So.  artificial  ...        „ 

Bicarbonate  of  sodium,  potassium 

(Hiloride  of  tin 

Xitrate  of  silver  (6) , 

Do.       soda,  refined 

Borax 

Sulphate  of  ammonia 

Do.       aluminium 

Do.       barytcs,  artificial 

Do.       iron 

Ec.       copper  and  zinc „ 

Do,       ijotassium 

Do.       sodium 

Sulphate,  bisulphate,  and  liyiio- 
sulphate  uf  sodium  and  f>otas- 
sium 

Sulphur  of  zinc,  wither  without 
vegetable  sulphates 

Sacclurinc 

Chromate  and  bichromate  of 
potassium „ 

.Salts  of  bismuth 

Bromine  (bromo)  and  sodium 

Bromides  (iromnrt)  and  iodides 
{ioJuri) 

Glycerine,  purified 

Oxyi^nated  water „ 

Camphor,  refined  . , 


Lire  Cs. 
10 

Lire  Cs 
Free. 

Free. 

3 

10 

23 

1 

2 

10 

15 

10 

13 

a 

4 

3  and  OU) 

UJO 

5 

8 

4 

2 

I 

4 

,t 

0-50 

1 

1 

0-30 

3 

4 

8 

5 

8 

3 

Free. 

0-50 

1 

0-30 

Free. 

0-M 

1-30 

1 

2 

0'30 
0-50 

0-30 

Free. 

4 

I 

4 

100  and  200 1 

4  I 

4  j 

4  ] 

4 
25 


2-30 

Free. 

1 


S 
lOU 

1 

GO 

Free. 

23 

12 

0-30 

12 


It  is  slated  that  the  above  iiiudincatinns  of  the  new  freneral 
tariff  will  probably  be  accepted  liy  the  Chamber  without  lurtlier 
change. 
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UXITKD    StATKS. 

{ ^NStoDis  Dt'cisions. 

An  articlo  I'allwl  "  liulilniiiK  fluid."  which  upon  investigation  was 
found  tocHMisist  of  a  solution  of  ojiilcs  of  KirconiuMi,  lantliaiiium, 
nnil  vtlriuni  in  nitric  luid,  was  held  to  he  dutiable  at  the  rate 
of  i,")'  i)or  cent,  ail  valorim.  under  the  provision  in  Schedule  A. 
(T.  I.. :H\  for  ■■  all  cluuiical  compounds  niul  salts,  by  whatever  namn 
known,"  Xc. 

.\n  article  called  "  antifehrinc."  which  is  a  chemical  compound 
rwommendc»l  undcrthat  nameius  a  substitute  for  quinine,  although 
one  o(  the  numerous  cla.ss  of  remote  derivatives  of  coal  tar.  bcinc 
similar  in  all  essential  particulars  to  the  antip.vrine,  which  is  the 
subject  of  the  Treasury  Dcpartnicnt'a  decision  of  .Vngust  2fi,  1SS5, 
is  held  to  be  dutiable  at  the  rate  of  .50  per  lent.  ad  valorem, 
inuler  llio  provision  in  Schedule  A.  (T.  I.,  !«i)  for  "  proprietary 
pn-iKinitions." 

.\lcohol  and  alcoholic  preparations,  whether  imported  in  bottles 
or  in  casks,  arc  not  subjift  to  the  restrictions  as  to  the  number  of 
liottlcsto  the  case  or  capacity  of  ca.sks  prescrilicd  in  Schedule  11. 
for  spirituous  liquors  or  beverai-'es,  it  beini:  hehl  that  such  schedule 
does  not  applv  to  alcohol  or  any  of  the  alcoholic  preparations 
specified  in  Scfiedule  A.,  paragraphs  lOit  to  KW. 

Certain  so-called  aniyl  acitic.  amyl  butyric,  and  amyl  valerian, 
which  upon  invest imit ion  are  found  to  consist  of  ethers  which 
enter  into  the  comiK>sition  of  certain  essences  recoffuised  as  fruit 
essences,  are  held  to  be  dutiable  at  the  rate  of  2'50  dollars  iier 
pound,  under  the  provision  in  Schedule  \.  (T.  I.,  lit)  for  "  fruit, 
ethers,  oils,  or  essences." 


TllAVE   BETWEEX   Sl'AI.V  AND    THE 
UNITED  KINGDOM. 

Impobts  into  the  United  Kingdom  fbom  Spain. 


Pkixcipal  Abticles. 


Three  Months  ending 


June  1887.  ,  June  1888. 


Chemical  products  tuienumenited  .Value  £ 

f   Tons 
Copper  ore  and  regulus |  Value  £. 


Manganese  ore 

Pyrites  of  iron  or  copper  . 
Quicksilver 


f   T 
Eags,  Esparto (  Vai 


f   Tons   • 
•I  Value  £1 

/    Tons 
■  (.  Value  £ 

<    Lbs. 
•  X  Value  £ 
Tons 
Iuc£ 


18,0«2 

10,750 

153,.'i07 

3,925 

9,830 

l.W.50-t 

283,BB9 

l.nfiS.OOO 

l!«,i)75 

IW?!! 
71.172 


18,6St 

15,197 
■103,382 


146.ir.0 
292,292 

1,478,250 
m>,012 

11.809 
72,201 


TotalValue £     2,298,383    i    2,475,974 


ExpOBTS  OF  Bnrri8ii  and  Irish  Pkoduci;  fuoji  the 
United  Kingdom  to  Spain. 


Three  Months  ending 


Pbincifal  Abticles. 


June  1887.    June  1888. 


.11   1-  <■  Cwts. 

Alkali iValue£ 

Caoutchouc,  manufactures  ol Value  £ 

_         ,  f    Tons 

Cemen' lValuc£ 

Chi'mical  products    and    nreimra- 
tions  (including  dye-stulls) Value  £ 

Coal.  pnHiucts  of  (including  naiihtha 
ami  puminne) Value  £ 

(JIass  manufactures   A'alue  £ 

Manure Value  £ 

Painteru'  colours  and  materials. . .  .Value  £ 

I'apcr  of  all  sorts ^  Value  £ 

„  (•  Cwts. 

Soap I  Value  £ 

Total  Value £ 


74,S»9 
25,228 


1,991 
3.757 


78,025 
23,191 


1.8SS 
3,51 1 


9,939 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 


KsTAm.ISllMENT    OF    A 

Ofi'ice  ' 


"  COMMEIICIAL    InFOIIMATIOX 

.\T  Belguade. 


.\  communication,  dated  the  2i;tli  Juno  last,  has  been  received 
from  the  Fon-iffii  Otliec,  transinittin^f  an  extract  from  a  despatch 
from  Her  Majesty's  Minister  at  Ueltrnidc.  who  Kives  the  follow- 
ing informatinn  respecting  a  commercial  information  ollice  at 
Belgmde  :  — 

"  A  commercial  information  otlice  hiLs  been  opened  at  Belgrade 
under  tlie  name  of  the  'Servian  State  Commercial  Bureau,'  the 
object  of  wtiich  is  to  supply  on  demand,  and  free  of  charjio,  eyer.v 
information  to  foreign  manufactuivi-s  and  merchants  iw  to  the  'oest 
means  of  disposing  of  their  wares  i»i  Scrvia,  and  to  funii",h  them 
with  the  names  of  reliable  Servian  producers  and  dealers  in 
Belgrade  and  elsewhere,  with  all  particulars  as  to  their  standing, 
Ac. 

"  It  would  appear  that  this  bureau,  though  encouraged  by  the 
State,  and  pnsiiled  over  by  an  intelligent  Government  functionary 
named  Uadulovitch.  who  has  special  fai-ilities  fjr  acquiring  every 
information  desired  by  those  who  may  correspond  witii  him.  is  not 
an  instituti<»n,  strictly  speaking,  under  the  euntrol  of  the  Govcni- 
mcnt.  though  it  is  likely  soon  to  be  so. 

'■  I'litil.  however,  the  raihva.v  rates  in  the  Balkan  Peninsula  are 
lowered,  and  until  the  formalities  imposed  by  the  Turkish  t-'ustoms 
authorities  on  the  transit  trade  between  Sulonica  and  the  Serviai, 
frontier  are  removed,  and  replaced  by  some  system  of  closed  vans 
for  meix'handise  in  transit  across  Turkish  territory,  it  would  be 
premature  for  British  manufacturers  and  merchants  to  make  a 
venture  in  this  counlr.v  by  means  of  the  recently  opened  railway 
from  Salonica,  except  in  a  \ery  tentative  form." 

With  reference  to  the  above,  a  furtV.cr  communication,  dated  the 
2nd  July  last,  has  been  received  from  Mr.  F.  K.  St.  John,  stating 
that  the  Servian  Government  has  n'cognised  and  now  avows  its 
control  over  the  Commercial  Information  Oflice,  and  that  it  will 
shortly  est,tblish  a  branch  office  in  the  town  of  Xisch, 


Morocco. 

Oiclulla  Export. 

Another  small  article,  oi-chella  weed,  shows  a  largely  increased 
value,  2,'ii?..  just  live  times  the  amount  of  ISSC;  but  it  is  noticeable 
that,  while  in  that  year  Englaml  look  this,  in  1SS7  the  whole 
quantity  seems  to  have  gone  to  Si):iin, 

Otiicr  Dritys. 

Among  other  drugs,  so  far  as  they  are  specially  mentioned, 
10,454/.  of  beeswax  were  exported  chiefly  from  .^logadore.  against 
21,.5S7/.  in  issrt;  14.520/.  of  brown  gum,  U,910/,  gum  sandarac,  and 
quantities  of  fenugreek  seed  and  cuinin. 

Cocliincal. 

In  the  neighl)(»urhood  of  Mogadore  the  cochineal  insect  has  been 
cultivated  on  the  prickly  jjear  cactus,  which  is  much  used  as  a 
hedge  for  small  enclosures  ;  but  its  pi-oduction  has  been  on  a  very 
small  scale,  and.  with  the  low  prices  obtained  by  the  cochineal- 
growers  of  the  neighbouring  Canarv  Islands,  may  be  regarded 
rather  as  an  interesting  experiment  than  as  a  remunerative  trade. 

Tekl'. 

Exports  from  MoUendo, 

Tile  exports  from  Mollendo  during  the  year  18S7  include:— 
Bark,  10,'tlS  qqis.,  value  515,!ioo  sols. ;  rhatania.  163  qqls..  value 
3,060  sols. ;  and  coca  leaves,  3,1^8  qqls.,  value  7ii,4S4  sols.  In  ISSi! 
the  exports  of  the  latter  article  were  only  705  qqls. 


I'OETCGAI.. 

The  Olive  Oil  Iiuitistry. 

Early  in  lHs7  the  Portuguese  Government  appointo<l  a  Royal 
Commission  to  investigate  and  report  unon  the  agricultural  con- 
dition  of  the  country.  In  their  report  the  C-oinmissioners  assert, 
with  rpJiard  to  olive  oil,  that  the  golden  days  of  the  cultivation  of 
the  olive  tree  have  passed  away  for  ever.  They  estimate  the 
depreciation  during  the  last  twenty-five  years  in  the  value  of  an 
olive  yard,  not  profitably  susreptihle  of  other  culture,  at  50  per 
cent.,  which  is  also  the  exact  pei-ccntago  of  the  depreciation  for 
the  same  peri«l  in  the  value  of  the  oil.  TliLs  result  has  arisen 
partly  from  exhaustion  of  the  trees  due  to  age,  or  the  ravagi>s  of 
parasitical  insects  and  fungi,  and  partly  to  the  conipeliiion  of 
Spanish  nd.  The  Conimissioners  recommend  as  palliatives  to  this 
evil  certain  precjiutions  on  the  frontier  to  prevent  Spanish  oil  from 
coming  into  the  market  under  the  gin>e  of  (the  presumably 
superior)  Portuguese  oil,  and  the  eitgagenient  by  the  (iovernment 
of  a  limit'-d  mniiber  of  Italian  oil-makers,  who  would  te-ach  the 
Italian  pro<'esses  at  various  P<irtiiguese  centres  of  prrMluction, 
since,  though  great  improvements  liave  of  late  years  licen  intro- 
duced by  some  enlightened  growers  into  the  manufacture  of 
Portuguese  oil,  it  has  never  yet  reached  the  degree  of  excellence 
attaineil  bv  French  and  Italian  oils. 
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Unitkd  Statks. 

Quir/tsilirr. 


Tlic  exports  of  (luicksilviT  fnnu  Saii  Fnincisco  in  1870  jnnouiUcd 
Uii),6ir)  bollU's,  worth  7U,S12/.,  ii;-'iiinat  T.Uf.K)  bottles,  wort li  Hi,Ou^l^, 
the  yvar  bt'foi-e. 

Borax, 

Of  bonix,  7.;(5it.(t7;i  Ihs.,  worth  .s2.t*MJ/.,  woiv  shipjjed  from  Sun 
Francisco  last  year,  ai-'iiiiist  7,!t:jl,ooit  lbs.,  worth  80,0(kV.,  tlio  year 
previous. 


MISCELLANEOUS  TRADE  NOTICES. 

Causes  of  thk  Dkcline  of  British  Tieaih;  in  Ti  kkkv. 

Ill   au   atliiress   by  tlio  prcsiUent    of   the  British  Chaniber  of 
Commcrcf*  of  Turkey,  deliveretl  on  the  1st  Juiu;  last  at  Constan- 
tinople, Mr.  Whittatl  stated  that  he  had  devoted  some  time  to  tlie 
eonipilation  of  eonmicreial  statistics  relating  to  thi-  imports  into 
Turkey  from  Great  Hrilain.  rnuice.  Austria,  and  Germany,  the 
last  two  countries  beiiiK  lumpfd  together,  and  that  the  results 
were   worthy   of    attention.     The   iivcrajrc   yearly    imports   into 
Turkey  for  the  period  1S7S-8'J  were  l.!''iO  milhon  piastres,  against 
n    yearly   average    for   the    years    iss-j-SG   of   2.oH    millions.    In 
1S7S-82  the  imports  into  Turkey  from  (ireat  Uritain  alone  avera^'ed 
870  millions  yearly,  or  a  proportion  of  1.T30  of  the  whole.     In 
18S2-8(j    they  avera^rt'd   8!tt)    uiillious.    or    Wm,    thus    showinj?  a 
small  falling  otT  in   the  proportion   to  the  total.    In  1S7S-82  the 
imports    from    Austria-Germuny  were    2sii    millions,  or    1 1'lMi  of    i 
the  whole,  whereas  they  were  :Jl»:j  millions  in  1883-8U,  or  lH'sn, 
thus   showinjc   a    very   Kreat   increase.     In   1878-82   the   aveniKe 
imports   from    Fnmce  wen^   2!tt  milHons,  or  15*;i0  of   the  total. 
against    2tU    millions,    or    I.'JTjO.  thus   showing    a  serious  fallinf? 
off.    These  iljfuivs  are  chielly  interestinir  to  British  trade,  as  show- 
ing that  whereas  the  imports  of  British  goods  into  Turkey  have 
shown  a  falling  olt  in   reecnt  years,  those  of  Austro-Gennan  goods 
have  shown  a  great  inerr  ase.  The  pn-sident  stated  that  British  trade 
lias  declined  and  Anstro-Gcrman  increasfd  simultaneously  with  an 
undoubted  decline  of    British  and   a   corresponding    increase  of   | 
German  influence  in  Turkey,  and  gave  it  as  his  opinion  that  oue    ' 
cau!.e  of  the  incrcjised  German  ti-adc  was  the  admirabU  way  their    , 
manufactui-ei-s  aiiapt  themselves  to  ret:iil  orders;  moreover,  the 
German  manufacturer  is  more  versatile  in  his  business  than  the    | 
English  mannfacturer,  and  does  more  to  satisfy  his  chents,  especi-    j 
ally  in  the  way  of  supplying  articles  which  intrinsically  may  be 
worse  than  the  English  ones,  but  which  look  as  well  and  are  lower 
in  price.    A  secontl  cause  is  said  to  be  the  system  of  commercial    [ 
travellers  employed  by  the  Germans  in  such  large  numbers.    They 
naturally  stinnilate  the  i)urchaso  of  German    articles;  but  it  is 
donbtful,  in  the  opinionof  Mr.  AVhittall.  whetherthis  sysiem.  which    , 
is  cumbi-ous  and  expensive,  will  really  be  more  effective  in  the  long    , 
run  tlian  a  system  of  employing  permanent  local  representatives. 
A  thinl  cause  is  the  relative  cheapness  of  certain  kinds  of  Austro-    ■ 
German  goods,  such,  for  instance,  us  Elberfeld  Turkey-red  yarns. 
A  fourth  cause  is  the  evident  reluctiince  shown  by  British  manu- 
facturers to  have  local  agents  to  push  the  sale  of  their  specialities ; 
ami  tho  fifth  and  last  cause  given  by  the  president  is  the  greater   \ 
credits  given  by  German  as  compared  with  those  given  by  British 
traders  in  Turkey. 

l*icor<)sEi>  Put,  Lini:  in'  Kissia. 

The  United  Stales  Consul  at  Beirut,  writing  under  date  of  the 
ISth  April  last,  saj's  that  the  project  to  connect  the  Caspian  with    | 
the  Black  Sea  by  a  pipe  line  seeing  abcut  it  be  realised.     Inf(prma- 
tion  has  been  received  to  the  effect  that  the  Caspian  and  Black  Sea    . 
Naphtha  Conduit  Company  has  at  last  been  formed,  and  that  the    ; 
work  is  t5   be  completed    in   three  years  and  sis  months.    The    , 
conduit,  from  the  small  peninsula  of  Abcheron  on  the  Caspian,  is    ' 
to  have  a  forked  line  on  the  Black  Sea,  reaching  Batoum  and  Poti. 
The  capacity  of  the  proposed  line  is  to  be  such  as  to  admit  of  tlii' 
passjige  daily  of  240.(K)()  pnuds.  or  about  l,2on,)H»o  gjillons  of  naphtha. 
The  maximum  tariff  will  be  10  copecks,  and  the  company  is  to    | 
pay  to  the  Government  a  royaltj'  of  half  a  copeck  per  poud.    The 
capital  of  the    comj)any  is    fixed    at    H.OUO.UOU   roubles,  and   its    I 
property  and  plant  are  to  pass  to  the  Crown  after  the  lapse  of  CO    | 
years. 

Utilisation  of  a  Wastk  Product. 

Abstracted  from  the  "  C'iiamukr  of  Commekce  Jouunal  " 
for  July  :)th,  1888. 

The  past  month  saw  the  completion  of  experiments  which  had 
been  made  under  the  auspices  ol  the  Chemical  Tratle  Section  of  the 
Ijondon  Chamber  of  Commerce  to  dciermine  how  far  it  would  be 

f)ossibIe  to  utilise  the  large  quantities  of  damaged  teas,  nnlit  for 
inman  consumption,  which  find  their  way  to  our  docks,  and  some- 
times into  the  market.  Sncli  teas  have,  for  some  time  past,  Ix-en 
used  largely  in  G^-rmany  for  the  cxtmction  of  calTcine,  which 
article  forms  an  important  export,  both  to  this  country  and  the 
United  States.  Catteine  is  well  known  in  the  drug  trade  for  its 
medicinal  qualities,  and  its  manufacture  has  never  been  conducted 
here,  although  the  raw  material  was  obtained  in  large  quantities 
from  this  country.    In  fact  the  German  manufacturer  practically 


obtained  possession  of  it  hi  relum  for  i*emoving  it  from  the  bonded 
warehouses.  Since  this  damaged  tea  wits  never  taken  out  of  bond 
by  tlie  holders  in  London,  it,  of  course,  escaped  the  duty,  and  was 
shipiHid  away  to  Germany  and  disposed  of  for  the  manufacture  of 
eatfeine.  the  En^-lish  manufaeturiTS  being  prevented  from  utilising 
i!  owing  to  the  prohibitive  duty  of  (id.  pi-r  lb.  which  was  imposed. 
While  there  was  reason  to  believe  that  the  Customs  authorities 
would  be  inclined  to  wai\e  the  duty  ()n  such  tea,  it  was  also  neces- 
sary to  provide  against  its  entering  into  consumntion  without 
paying  the  duty  I  o  which  the  Revenue  was  entitled.  The  inquiries  of 
a  Committee  'of  the  Section  refcrre<l  to  were  directed  to  ascer- 
taining a  means  of  "  dcnaturi^ing"  the  tea,  so  as  to  make  it  unfit 
for  human  consumption,  and  yet  preserve  the  constituents  from 
whicli  caffeine  covdd  be  extracted. 

Petroleum  and  hme  were  each  tried,  hut  for  sufficient  reasons 
were  not  acceptable  to  the  Customs  authorities.  Eventually 
assafuetida  was  decided  upon,  but  after  numerous  interviews 
with  the  Customs  olficials  (who  rendered  the  utmost  support  in 
developing  tlie  new  industry,  and  overcoming  the  ditficnlties  of 
existing  ruJes,  while  protecting  the  Bevcnnc).  il  was  considereil 
that  il  would  not  be  possible  to  treat  the  tea  with  assafu;tida  in 
the  tea  warehouses  owing  to  the  odour  arising  from  that  drug. 

The  Secretary  of  the  Customs  suggested  a  plan  of  sending  the 
waste  tea  from  the  bonded  warehouses  in  a  licensed  barge  under 
bond  to  the  factor^',  there  to  !«!  received  by  an  Inspector  of 
Customs,  then  removed  into  a  chamber  in  the  works,  and  denatured 
by  the  agency  of  the  clieuiicals  to  b(^  decided  upon.  After  this 
openiMon  had  been  performed  to  the  satisfaction  of  the  Customs 
ofiiccr,  the  bond  would  be  cancelled  and  returned  to  the  Custom 
House,  and  the  denatured  tea  leaf  would  remain  the  property  of 
the  manufacturer  of  the  alkaloid.  This  scheme  was  considered 
both  practical  and  satisfactory  to  all  concerned. 

The  Secretary  of  the  Customs  reported  to  the  Treasury  that  tcji 
"  treated  similarly  to  that  in  one  of  the  samples  snlimitted,  in  the 
proportion  of  about  1,00J  lbs.  of  ground  tea  to  loii  lbs.  of  lime  and 
1  lb.  of  assaf<ctida,  would  become  incapal)Ie  of  being  taken  into 
consumption  as  tea." 

The  Lords  of  the  Treasury  have  sanctioned  delivery  of  tea  free 
of  duty  for  the  manufacture  of  caffeine  out  of  bond,  subjeet  to  alt 
needful  precautions  against  the  use  of  tea  delivered  Irom  the 
Customs  chariied  (free  of  didy)  for  this  purpose,  and  the  Board 
will  at  onct'  formulate  the  necessary  regulations,  and  be  ready  to 
apply  them  on  appUcation  from  firms  desirous  of  availing  themselves 
of  the  privilege. 

"SVe  learn  that  on  the  3rd  instant  the  Customs  finally  decided  on 
the  whole  of  the  details,  and  tea  has  actually  been  purchased  from 
the  wharfingers  in  large  quantities  for  treitiuent.  The  caffeine 
industry  is,  therefore,  now  in  a  fair  way  of  being  established  in  this 
country,  and  English  producers  and  consumers  will  derive  incre;ised 
advantage  from  its  transfer  from  Germany. 


PaTKNTS    in    SWITZEIILAND, 

Within  the  last  few  weeks  an  Act  has  been  adopted  which 
authorises  and  regulates  the  grant  of  patents  for  inventions  in 
Switzerland, now  a  country  with  consideralile  industries ;  and  the  law 
will  shortly  be  put  into  force.  The  law  i^  modelled  very  much  after 
the  German,  but  free  from  many  of  the  defects;  the  fees  are  low. 
and  the  surplus  receipts  are  to  be  applied  to  the  laudable  object  of 
industrial  advancement.  The  four  sections  of  the  Act  contain 
thirty-seven  articles.  According  to  these,  only  such  inventions  as 
are  unknown  in  Switzerland  at  the  date  of  the  patent  application, 
and  are  capable  of  represeidation  by  a  model,  may  be  patented. 
Jurists,  however,  suppose  that  chemical  inventions  and  processes 
may,  when  recognisable  by  their  products,  be  included  in  the 
provisions  of  the  law.  Provision  is  made  for  a  twoyears'  provisional 
protection,  and  fifteen  years  is  the  entire  duration  of  the  patent, 
subject  to  an  annual  progressive  tax  being  promptly  paid.  The 
invention  has  to  be  worked  in  Switzerland  within  the  first  five 
years.  Foreigners  are  required  to  loake  their  applications  through 
a  rcMdent  in  the  country  (this  is  usually  arranged  by  the  Emrlish 
patent  agent's  correspondent  being  appointed  representative),  and 
a  patentee  mjiy  be  compelled  after  the  end  of  the  third  year  to 
grant  licences  for  the  use  of  the  invention.  All  patented  articles 
should  be  marked  with  the  Swiss  cross  and  the  number  and  date 
of  Ihit  ])atent.  Any  patent  granted  under  the  law  may  bo 
expropriated,  fr)fringements  with  intent  are  puni>.hai)le  either 
with  a  fine,  varying  from  3o  fr.  to  2,(H)0  fr.,  or  witii  imprisonment 
from  three  days  to  one  year,  or  both;  whilst  illegal  marking  is 
punishable  citlu^r  with  a  line  of  from  3n  fr.  to  5U0  fr.,  or  imprison- 
ment from  three  days  to  three  months,  or  both. 

The  articles  of  the  law  dealing  with  international  arraueements 
and  exhibitions  are  very  similar  to  those  of  the  British  law.— T/ie 
Ironmoufjc}; 

The  QuicKSii.vKu  Mink.s  at  Iduia. 

A  recent  issue  of  the  German  Illustrirt^  Zeifutig  contains  au 
interesting  article  on  the  Austrian  quicksilver  mines  at  Idria, 
which  were  accidentally  discovered  nearly  four  centuries  ago  by 
a  workman,  who.  filling  a  pail  at  a  spring,  found  metallic  mercury 
at  the  hot t< mi  of  the  \essel.  and.  realising  the  importance  of  his 
find,  commenced  to  exjjloit  the  soil  in  company  with  a  soldier  of 
his  acquaintatice  and  some  other  associates.  In  l.'ini  they  sold 
their  inleivst  to  acorporation.  which  begun o|)cnitionsciurgetK:illy, 
In  lo(i7  the  Emperor  Maximilian  of  ,\ustria  opened  a  min--  in  Idria 
on  his  own  account,  but  in  the  same  year  the  Venetians  invaded 
the  country  and  seized  the  mine.  In  1510,  however,  they  were 
driven  away  again  by  the  Imperial  troops.  The  mines  were  then 
leased  by  Maximilian  to  the  St.  Aehazi  Mining  Company.  In  I.jSO 
all  the  nnnes  came  into  the  possession  of  the  ruling  prince,  and 
the  Mining  Reservation  for  the  Montanwerk  was  founded  by  the 
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"  Cnrolina  MinliiR  Iaw  for  Idria."  which  still  stands.  Sinre  that 
lime  till'  minis  at  lilria  hav-  licloiiKod  to  the  .<!tato.  Tlic  principal 
entrance  to  the  mine  (the  "  .\iithoiii-Sti)llon")  is  in  the  centre  of 
the  eitvot  Istria,  ami  tlie  no  essary  wator  power  is  supplied  by 
the  Idriz7a  river.  The  mines  emor  an  area  o(  alxiut  111  acres,  arc 
worked  hv  over  l.noil  iiaiid^,  and  ari'  provided  with  six  shafts. 
Tliero  are  MOW  !i."i!i.i.1ii  eiibic  metres  of  ore  in  the  mines,  which,  with  , 
a  vearlv  output  ii(  l.t.iv'i'i  cubic  metres,  will  last  705  years. 

The  quicksilver  of  Idria  oecui-s  iiartly  as  native  mercury  in  | 
clohulcs  (this  is  collected  in  leather  Imps),  but  most  of  it  is  found 
in  eomtiinntion  witli  other  siihstancivs,  sucli  as  idriantin.  or 
"burnink-  ore."  whicli  is  found  at  ureal  depths,  and.  beinp  vcrj- 
inllanimahle,  isthout'lil  lobe  the  e:iusc  of  tires  in  the  mines.  In  the 
ihipesl  idriantin  slialts  a  teiuiieratiire  of  about  iO"  F.  prevails. 
altlioui.-h  the  lK-»t  appliances  for  ventilation  known  arc  einployiil. 
The  ore  which  has  Ueeil  blasted  or  hewn  out  is  delivered  to  llic 
stamping  mill,  wlierc  it  is  pi-epar\><l  dry.  and  is  fiuaily  treatcil  in 
shafts  and  r»-verl>oratory  furnaces.  The  gases  from  both  iiass 
tjirouich  condensation  tubes  into  a  condensiiift  chaiulier.  from  which 
they  iKiss  ibrouirh  an  enormous  chimney  into  tlie  open  air.  On 
.account  of  the  pn-at  leiipth  of  the  cold  tubes  thi-onph  which  the 
(Miicksilvcr  fumes  have  to  pass,  the  metal  falls  like  line  rain  in 
the  condeilsinK  clianiber,  from  which  it  is  condncteil  throUKh 
channels  to  iron  vessels,  anil  fn)m  these  it  is  poured  into  iron  flasks 
for  shipmi'iit.  By  this  treatment  the  loss  of  mercury  is  i-educcd  to 
a  uiinimum.  and  the  injurious  effect  on  the  health  of  those  cm- 
ployed  in  the  sraeltini;  works  is  preatly  li's.sened.  A  peculiarity  of 
thc"snieltinir  pixx-ess  at  Idria  is  the  apiiearanee  of  "stupp"  in  the 
furnaces.  This  is  a  mixture  of  metallic  quicksilver,  hydrocarbons, 
and  mercurial  salts.  It  is  collected  in  receptacles,  tlie  metallic 
quicksilver  is  extnictiil  by  pressure,  and  then  the  residue  is  mixed 
with  lime  and  tn'ated  in  a  reverlienitory  funiace.  The  production 
of  cinnabar  also  forms  an  iniiiortant  feature  of  the  works  at  Idria, 
and  from  this  metallic  ore  chre«  kinds  of  vermilion— the  lisht  red, 
the  dark  red,  and  the  Chinese— are  manufactured  at  Idria.  From 
|Sl;i  to  ISSl  the  Idria  mines  yielded  to  the  State  a  net  prolit  of 
alKiiit  2,000.000?.  In  1S71  alone  the  profit  reached  160,000/..  in 
ronscqueiice  of  the  advance  in  the  price  of  quicksilver  during  that 
year. 

Legislation  rou  Workpeoi'le  ix  Germ.\xy. 

\  Bill  makinir  provision  for  workpeople  who  become  iueapaci- 
tateil  bv  asre  or  illness,  which  lia.s  been  drami  up  by  the  Committee 
of  the  Federal  Council,  provides  for  compulsor>-  insurance,  the 
funds  for  which  ape  to  lie  raised  in  three  parts,  one  part  to  be 
contributed  by  the  Empire  by  means  of  assessment,  the  second  part 
by  premiums"  to  be  paid  ny  the  cm)iloyers  of  lalxjur,  and  the 
rcmainiuK  share  by  contributions  from  the  employed,  men  payinsr 
21  pfennige  (iid.),  and  women  11  pfennige  {\  X-rxl.)  per  week. 
Everv  man  on  l)ecoming  invalided  will  receive  an  allowance  of 
1211  marks  (irf.!.  and  every  woman  80  marks  {  U.),  while  the  pension 
of  aged  working  people  will  commence  at  the  age  of  71  with  an 
allowance  of  180  marks  (a/.).  There  is  to  be  no  reduction  in  the 
pension  of  working  men  who  may  have  been  pnvented  from 
paying  their  contributions  in  consequence  of  military  service. 

A  NEW    W^EIGHTS  AND  MeaSDEES   BiLL. 

.\  Bill  has  just  been  introduced  into  the  House  ofCommoiis  ny 
the  President  of  the  Board  of  Trade  to  amend  the  existing  law 
relating  to  weights  and  measures.  It  is  late  in  the  session  to  bring 
forward  this  Bill,  but  .as  it  is  iutroduccil  by  a  memlier  of  the 
Govcniment  it  is  just  possible  that  an  effort  may  be  made  to  pass 
it  this  year. 

The  first  clause  provides  that  <  ffi-ii  weighing  instrument  used  for 
trade  shall  be  verilied  and  stamiied  Ijy  an  inspi-ctor  of  weights  and 
measures,  thus  extending  the  oper.itioii  of  the  original  .\ct  to  articles 
not  now  required  to  be  stamped. 

Section  2  gives  power  to  the  lioanl  of  Trade  to  deiwsit,  at  the 
expense  of  the  loc'al  authority,  with  any  local  inspector  under  the 
Act,  copies  of  any  of  the  metric  standards,  and  the  Board  may  also 
cause  to  be  verified  with  these  copies  any  metric  weights  and 
measures. 

Section  3  provides  a  penalty  of  2iV.  for  a  second  or  suhsequent 
offence  under  section  2.')  of  the  uriuinal  .\ct,  and  extends  the  pro- 
visions as  to  forfeiture  to  weighing-maehines. 

Section  t  provides  for  the  repeal  of  the  following  sections  of  the 
nrinci|ial  Act,  namely,  siction  IC,  relating  to  the  mea.sure  of  capacity 
for  goods  formerly  sold  by  heaped  measure;  section  22,  containing 
exemptions  with  resj^ct  to  ves.sels  not  repnsented  .as  containing 
any  amount  of  imiicrial  mi'asnre,  and  to  vessels  not  used  or  intended 
for  use  as  measures ;  and  section  *!.  giving  power  to  stamp  measures 
made  partly  of  metal  and  jwrtly  of  glass. 

Under  section  5  the  Board  of  Trade  arc  topreiiarc  new  denomina- 
tions of  standaiils  for  the  measurement  of  electricity,  temperature, 
pressure,  or  gravities,  as  appear  to  hv  required  in  trade. 

Section  C  enables  local  authorities  to  provide  for  the  use  of  their 
ofDcers  working  standards,  .erilied  by  the  Board  of  Tnide. 

Section  7  enables  the  Board  of  Trade  to  take  fees  for  the  coin- 
pariuE  and  verification  of  weights  and  measures,  not  being  local 
standards  or  I'oiii  weights,  and  for  testing,  weighing,  or  measuring 
instruments. 

Section  S  providi-s  that  the  IkviI  authorities  may  make  general 
repilations  as  to  till' prooedim'  to  tie  observed  in  the  verification, 
atamning.  and  insiiectioii  of  weights,  measures,  and  weighing 
instruments.  If  the  local  authorities  do  not  make  these  regulations 
the  Board  o!  Trade  may  do  so  for  them. 

Siition  !i  provides  that  an  ins|>e<lor  of  weights  and  measures 
shall  not  be  a  maker  or  siller  of  weights  and  measures,  or  a  scale- 
uiakcr,  or  a  (lersoii  eraployctl  iu  the  oiakiiig,  adjusting,  or  selling  of 


weight*,  measures,  or  weighing  instruments.  A  sub-section,  how- 
ever, allows  the  inspector  to  adjust  weights  and  mcasuri's  with  the 
consent  of  the  local  authority  and  the  Board  of  Trade. 

.Section  lU  hvv9  down  the  fees  to  be  taken  far  verification  and 
stamping,  and  savs  that  no  other  fees  are  to  be  taken.  As  this 
section  tor  the  llrsl  time  seeks  to  establish  uiiiforniily  in  tees  wc 
give  the  list  in  full  :— 

Weijhis. 

Avoirdu|x)is—  *•  "*• 

Each  weight  of  lOOlbs.  (central) 0  4 

Each  weight  of  .w  lbs.  and  2s  lbs 0  S 

E:ich  weight  of  11  lbs.  and  7  lbs 0  2 

Each  weight  from  1  lbs.  to  I  lb.,  iiulusive "  1 

Each  weight  from  s  o7..  to  J  drachm,  ini'lusive 0  01 

Each  weiirlit  from   l.iKK)  grains  to  ,,',,.th  of  a  grain, 

inclusive 0  04 

Each  weight  from  2t'J  grains  to  21  grains,  mclusive, 

commonly  called  pennyweights 0  0\ 

Ti-ov—  .     . 

Each  weight  fmm  .VK)  oz.  to  KKl  or...  inclusive 0  i 

Each  weight  from  50  oz.  to  10  oz.,  inclusive 0  2 

Each  weight  from  5  oz.  to  vsosth  of  au  oz.,  inclusive..  0  1 

Alxitliecarics — 

Each  weight  from  10  oz.  to  1  oz.,  inclusive o    2 

Each  weight  from  *  drachms  to  i  grain,  inclusive  ....    0    1 

Measures. 

Length—  ... 

Each  measure  fi-om  lOJ  feet  to  4  feet,  inclusive 0    3 

Eacli  mcjvsure  of  a  yard.  2  feet,  foot,  and  inch  resjiec- 

tivelv,  including  their  sub-divisions 0    I 

Me:isures  from  0"5o0  to  0'i"il  inch,  in  the  form  of  wire- 
gauge  jdates  : 
For  each  notch,  or  for  each  internal  gauge  or 
scpirate  size,  from  i  inch  to  r!,'.„itli  of  an  inch. .    0    01 

Capacity— 
Drv  and  liquid  measures : 
Escli  measure  of  4  bushels  (32  gallons)  and  1  bushel 

(Sgallons) «    6 

Each  measure  from  5  gallons  to  2  gallons  (peck), 

in-lnsive 0    3 

Each  measure  from  1  gallon  to  }  gill,  inclusive 0    1 

.Apothecaries — 
Each  sub-divided  measure  containing  more  than  one 

hundred  sub-divisions 0    6 

Each  suit-divided  measure  containiiyr  more  than  fifty 

but  not  more  than  one  hundreil  sub-divisions 0    4 

Each  sub-d  vided  measure  containing  one  or  more 

than  one  but  not  more  than  fifty  sub-divisions 0    2 

Each  separate  measure  of  40  fluid-oz.  to  1  fluid-oz. 

ri'spectively 0    3 

Each  separate  measure  of  4  fiuid-drachms  to  1  minim     0    2 

Weighing  Iiislritmenls, 

Weigh-hridgcs  and  fixed  weighing-machines  — 

For  10  tons  and  above 1«    0 

For  under  10  tons  and  above  1  ton 5    0 

For  1  ton  or  under 8    0 

(Exclusive  of  cost  of  cartage  of  standards  in  each  case.) 

Balances,  scale-ljeams.  steelyards,  and  movable  weighing- 
machines — 

For  51*,  lbs.  and  above 0    « 

For  under  .'lO  lbs.  and  above  1  lb 0    3 

For  1  lb.  or  iindi'r 0    2 

This  table  of  fees,  although  fixed  in  the  Bill,  may  he  varied  on  the 
representat'on  of  the  Board  of  Trade  by  Her  Majesty  by  Onler  in 
Council.  Si'ction  11  provides  that,  wheri>  a  iierson  is  convicted 
before  any  court  of  any  offence  under  this  or  the  principal  Act, 
the  court  may.  if  it  thinks  fit.  cause  the  conviction  to  lie  pulilished 
in  such  aminii*r  as  it  thinks  desirable.  Section  12  extends  the 
provisions  of  the  .\et  to  the  standards  used  by  any  local  authority 
in  testing  gas-meters.  Under  section  13  a  person  using  weights 
and  measures  in  the  City  of  London  is  not  to  ba  required  to  have 
his  weights  or  measures  verified  or  stamped  by  more  than  one 
authority.  Sections  14  and  15  refer  to  i]\-,  apjiointment  of  inspec- 
tors in  Ireland.  Sections  16  to  27  deal  with  the  sal  t  of  c.ial.  and 
greatly  amend  the  present  practice  in  that  respec'.  Sect  ons  28 
and  2!i  deal  with  the  ;ale  of  bread,  while  ^cctions  30  to  35  are 
definitive  and  administrative.  It  is  proposal  that  the  Act  (if  the 
Bid  is  passed)  shall  come  into  operation  on  Januarv-  Isl,  18*1. 
—  The  Ironmonger. 


STATISTICS. 

The  Pkoduction  op  Coal  in  the  United  States 
IN  1887. 

The  following  statistics  have  lieeii  compiled  jirincipally  from  the 
direct  returns  of  the  o|)crators  of  individual  coal  mines. and  of  rail- 
road agents,  supplemented  by  valuable  facts  contributed  by  State 
oflicials. 

The  total  nroiluction  of  all  kinds  of  commeivial  eoal  in  1887  was 
]2:j,!HW;,2.jJ  sliorl  tons  (iiicn-aso  over  1S8«,  lii,28;i,oiii  tons),  valued  at 
the  minis  at  17.'i.5;io.:i;H;  dols.  (increase,  2iU18.2»l  dols.).  This  may 
be  divided    into  I'eniisvlvania  anthracite.   3n,50B,255    short    tons 
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(increase.  !4!0»,780  short  tons),  or  S5.27S,»42  lonr  tons  (increase 
2,508,7S-2  louB  tons),  ralued  at  7!>JW3.i+l  "lols.  (iiureaso.  7.S<)7.1ls 
dols.)  ;  all  otiier  owls,  iiiclildinic  bitunUDOiis.  brown  coal,  lignite, 
small  lots  of  nntbmcitc  prwluced  in  Colorado  and  Arkunsas,  and 
CfMHt  tons  of  frrapliitic  coal  mined  in  Rhode  Island,  amountinfi?  in 
the  airirrcpuc  to  kj.j.',:i.(hmi  short  tons  (increase.  i:i,47;i,2tW  tons), 
valued  at  i>1.1i'i-'.,7j'2  dols.  (ii^cresue.  IS.Oll.li:)  dols.). 

The  colliery  consumption  at  the  individual  mines  varies  from 
notliine  to  s  |H>r  cent,  of  the  total  output  of  tiie  mines,  heinptfreatest 
at  special  Pi-nnsvlvania  antlirueitc  mines  and  lowest  at  those 
bituminous  mine?*  where  the  coal  be<l  lies  nearly  lioriz<tntal  and 
where  no  steam  iNiwer  or  ventilaCinir  fwrnaces  arc  used.  The 
avei;a?es  for  the  dilTerent  St.stes  varj-  from  *J,V,  to  tJJ  per  cent.,  the 
miiiimum  averajce  lieinK  in  the  Peimsvlvania  bituminous  ami  the 
maxiinu<]i  avem»re  iH-intf  in  the  Pennsylvania  anthracite  reifion. 

The  total  output  of  the  mines,  includiuK  colliery  consumption, 
was:  Pennsylvania  anthracite.  37..'»7S,747  long  tons  (increase  over 
lSS(i,2,7:'3.i;7n  InuK  tonsl.or  12  iiKS. 1117  short  tons  (increase.  a."52.7Jl 
short  tons)  ;  all  other  coals.  s7,s.i7,;jiin  short  tons  (increase.  It.l2ti,tn;t 
tons),  makini;  the  total  output  of  all  coals  from  mines  in  the  United 
States,  exclusive  of  slack  cail  thrown  on  the  dumps,  129,ir2.j,o.i7  short 
tons  (incnase,  17,1S2.1.')4  t<ms),  valued  as  follows:  Anthracite. 
S4,552,181  dols.  (increiLse,  S.t.13.i»;i  dols.)  ;  bituminous,  !i7,!i;f9.tiVi  dols. 
(increase,  l!i.t5»,«Ki  dols. I ;  total  value,  ls2.uil,S:t7  dols.  (increase. 
2731il,ti«l  dols.).  The  above  titfires  show  a  notable  increase  in  1SS7 
over  1*S<1  in  the  airgreirate  output  and  value  of  both  anthracite  and 
bituminous  coal. 

The  total  pr<iduction  and  the  spot  value  in  each  State  and 
Territory,  exclusive  of  colliery  consumption,  are  shown  in  the 
following  table : — 


States  and  Territories. 


Quantity.       Value  at  Mines. 


Short  Tons. 

Pennsylvania :  I 

Anthracite '      39,30ii,255 

Bituminous |      80366,602 

Ohio I      10,301,708 

Illinois I      10,278,890 

West  Tirfrinia 4,836,820 

Iowa 4,473,828 

Maryland 3,278,023 

Indiana 3,217,711 

■Jlissouri I       3.209,916 

Kentucky 1,983,185 

Alabama 1,900,000 

Tennessee j        1300,000 

Colorado 1,791,735 

Kansas :        1,596,879 

Wyoming |       1,170.318 

Virpnia 823,263 

1 

Washington  Territory '          773,612 

Indian  Territory I          685511 

Xew  Mexico i          508,034 

i 

Georgia 313,713 

Utah  Territory 180,021 

.Vrkansas 130,000 

Texas 7o,n«o 

Michigan 71,461 

California 50,000 

Oregon 31,69ti 

Dakota 21,470 

Montar.a 1            10,202 

Rhode  Island 6,000 

Nebraska 1.500 

Idaho SOO 

Total 1     123,965,255 


Dollars, 

79,365.211 

27,806.941 

9,096,848 

11,152,386 

4,594,979 

3,991 ,7.'J3 

3,114,122 

4,-i34,604 

4,238,994 

2,223,163 

2,470,000 

2,470,000 

3,941,817 

2,235,681 

3,310,95» 

77.3,.360 

1,699,740 

1,286,693 

1,524,102 

470,573 

360,042 

252,500 

150,000 

1(17,191 

150,000 

70.0flO 

32,205 

35.707 

16,250 

3.000 

2.000 


Board  of  Tuahe  Kktcbns. 
Impohts. 


Drugs,  nncimmerate*!. , 

Chemical  nninufactures 

and  pro<lucts,  unenu* 

meratcd 

Chemicals      and     dye- 
stuffs,  unenumeratcd 

Oils,  not  enumerated. . . 
.\lkali 


Value  £ 


Brimstone. 


{.. 


Nitrate  of  soda  . 


„      of  potash . 
Quicksilver 


j  Cinchona  bark. 


Gum  Arabic  . 


Lac,  seed,  shell,  stick, 
and  dye 


Bark    (for  tanners'  or 
dyers'  use) 

Aniliue 

Alizarine 

Other  coal-tar  dyes  .... 


Cwt. 

.Value  £ 
Cwt. 

.Value  £ 
r  Cwt. 
(.Value  £ 
r  Cwt. 
(.Value  £ 
f  Lbs. 
lvalue  £ 
(•  Cwt. 
(.Value  £ 
C  Cwt. 
lvalue  £ 
r  Cwt. 
(.Value  £ 

e     Cwt 

(.Value  £ 
Value  £ 


June 
1886. 


Cochineal . 


{v. 


Cutch  and  gambier  . . . . 


Indigo . 


Madder,     madder-root, 
ic 


O>coa-nut  oil  ■ 


Olire  oil 

Palm  oil 

Petroleum  oil 

Various  seed  oils. 


173,5:tn,;i;»; 


Turpentine  , 


—  U.  S.  Geological  Survey. 


Cwt. 

Value  £ 
C  Tons 
(.Value  £ 
C  Cwt. 
lvalue  £ 
C  Cwt. 
lvalue  £ 
r  Cwt. 
lvalue  £ 
r  Tuns 
(.Value  £ 
Cwt. 

Value  £ 
f  Gals. 
(.  Value  £ 
(  Tons 
lvalue  £ 
C  Cwt. 
lvalue  £ 


{v. 


Juno 
1887. 


61,955 

114/i96 

20.1,610 

89313 

8,241 

6,342 

68,292 

16,331 

143,891 

67,287 

24,742  ' 

21,674  j 

684,741  I 

62,160 

16,281  : 

91,590 

2,743 

9.796 

8,153 

22.871 

72,037 

44,130 

15,393 

19,557 


6,395 

1,373 

28,151 

2,270 

37,023 

1,557 

1,898 

4,043 

5,736 

1,867 

70,211 

70,048 

70,078 

5,338,918 

148,717 

940 

24,420 

866 

1,055 


41,784 

107,365 

143,782 

102,148 

6,953 

6,681 

40,900 

10,182 

172,218 

80,391 

17,879 

16,003 

877,500 

76,825 

12,836 

69,983 

2,983 

12,489 

10,873 

27,732 

55,118 

28,017 

24,299 

14,195 

464 

5S5 

3,542 

1,931 

42,212 

3,357 

57,662 

1,327 

1,695 

17378 

26,038 

1,644 

62,897 

67,336 

64,40 

43£I,M3 

139,499 

1.032 

24,994 

5,659 

7,495 


June 
1888. 


54,075 

116,190 

204,397 

109/)19 

.    4,882 

4A>1 

75,534 

16.698 

193,292 

73,226 

25,749 

22,159 

1,117,650 

113,074 

10,004 

31,177 

7367 

30,509 

8,599 

20,358 

34,030 

17,104 

17.430 

16,060 

1,629 

229 

1,443 

1,058 

28,407 

2359 

41,706 

933 

1,239 

1305 

3,012 

1,169 

42,993 

99,589 

94333 

4336,462 

127,153 

961 

24,031 

35,405 

49,293 


oU 
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Juno 
1880. 


Indigo. 


Cwt. 
ue£ 


/-       Cwt. 
Lac. seed. shell,  stick,  3 
anddj-6 (.Value  £ 


Cocoa-nut  oil  , 


Olive  oil  . 


f      Cwt. 
(.Value  £ 

f     Tuns  j 
(.Value  £ 


Palm  oil . 


{. 


Cwt. 
aluc£  , 


Petroleum  oil . 


(      Call. 
(.Value  £ 


British  and  Irish  produce : 

Pniirs  and  chemical 
preparations,     iin- 
fiiumcnitcd  

Value  £ 

75,371 

Sundry  chemicals     - 

.. 

28%337 

Painters'  colours  and 

117,891 

Alkali 

f       Cwt. 
i  Value  £ 

491,355 
142,lH)7 

Bleaching  materials . 

r      Cwt. 
I  Value  £ 

130,44.3 
40,273 

SeedoU 

r      Tons 
(  Value  £ 

G,49i 
13S,931 

Pickles.          vinegar. 
sauces.condiments, 
and  confectionery. 

Value  £ 

101,199 

j-       Cwt. 
(.Value  £ 

31,238 

Soap 

32,030 

Foreign  and  Colonial  merchandise : 

Chemicals,  unenurae- 

Value  £ 

r      Cwt. 
lvalue  £ 

1.3,763 

Cinchoua  bark 

8.692 
42,1SS 

Cochineal 

r      Cwt. 
(.Value  £ 

991 
6,527 

Cutch  and  gambler  . 

r      Tons 
lvalue  £ 

767 
19,714 

6nm  Arabic 

f      Cwt. 

lvalue  £ 

S.578 
15,172 

Quicksilver. 


(v 


Lbs. 
alue  £ 


1,962 
44,518 

6,213 
18,205 

14,182 
19,096 

147 
7,064 

11,518 
10,809 

73,938 
3/>01 

499,250 
42,474 


June 
1887. 


104,111 
39,174 

5,320 
113,936 


43,788 
42,631 


35,100 

9,921 
37,342 

730^ 
4.779 

1.045 
2<;,108 

2,906 
10,393 

2,323 
62,361 

4,713 
11,776 

11,928 
15,890 

33i; 
13,624 

46,758 
44,355 

18,539 
964 

560,289 
49,199 


June 
1888. 


73,380  77,ai 

284,072  !  352,462 

I 

112,895  13J^2 

458,181  543,276 

130,517  I  13  MSI 


13-2,211 
50,333 

6,171 
124,988 


85,413  ;  103,393 


Qdicksilteb. 


IHPOBTS. 

1888. 

1887. 

1886. 

I88S. 

June 

January  to  June 

Bottles. 
14,902 

63,140 

Bottles. 
11,700 

60377 

BotMes. 
9,130 

49,765 

BoUIes. 

16,374 

43,635 

Exports. 

Juno 

January  to  June 

5,809 
28,138 

7,471      <        0,656 
31,903            39,996 

4,915 
21,457 

Average  Price . . 

£    ».    d. 
7    10    6 

£    t.    d. 

0    11    6 

£    t.   d. 
6    11     G 

£    «.   d. 
S    17    G 

37,449 
34,695 


27,946 

11,125 
29,099 

408 
2,501 

814 
22,340 

4,923 
23,401 

1.837 
38,989 

8.153 
21,688 

10,163 
13,076 

298 
11,898 

72,218 
68,788 

35,385 
1,509 

440,145 
40,561 


iHontblp  taattnt  Hist. 

•  The  dates  (siven  are  the  dates  of  the  Official  Journals  in  which 
acceptances  of  the  Complete  Specifications  are  advertised.  Com- 
plete Speciflcntions  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  mouths  of  the  said  dates. 

I.— GENERAL   PLANT,   APPARATUS,  and 
MACHINERY. 

APPLICATIOXS. 

8832.  J.  E.  Hall,  London.  .Ipparatus  for  consuming  smoke  and 
economising  fuel.    June  16. 

897.3.  S.  Elliott,  Xcwbury.  Method  and  apparatus  for  the  treat- 
ment of  smoke.    June  19. 

9058.  G.  F.  Webb.  London.  Improvements  in  taps  for  wines, 
spirits,  malt  liquors,  vine^'a^,  acids,  and  other  liquids.    June  21. 

91.33.  R.  H.  Michell.  London.  Method  and  mcjus  fur  consuming 
smoke  and  economising  fuel.    June  22. 

9153.  H.  H.  Lake.— From  D.  Donahue.  United  States.  Apparatus 
for  sepai-atius  oil  froui  the  feed  v.ater  of  steam-boilers.  Complete 
Specification.    June  22. 

918S.  H.  E.  Newton.— From  Messrs.  Langen  and  Hundliausen, 
German.v.  Condensing  and  coohng  process,  and  apparatus  to  be 
used  thereni.    June  23. 

94.1(1.  H.  T.  Hiliisclier.  London.  Apparatus  for  miiing  gnses  and 
for  regulating  or  coutrollinjt  the  pressure  or  (low  thereof.    June  38. 

9533.  II.  Gehrkc  and  A.  Wt.hllalirt,  London.  Filtering  apparatus. 
Complete  Sjiecificution.    June  .30. 

93l<>.  C.  Stcltcu  and  C.  J.  Langen,  London.  Construction  of 
monster  centrifugal  machines.    Complete  Specification.    June  .30. 

9(a8.  J.  Procfor.  Manchester.  Apparatus  for  supplying  fuel  to 
furnaces.    July  S. 

9«i52.  H.  11.  Lake.— From  O.  B.  Peck,  United  States.  See 
Class  .K. 

9658.  W.  L.  Home.  London.  Vacuum  distillation.  Complete 
Specification.    July  3. 

9087.  J.  G.  Ix)rrain.  London.  Metho<l  of  straining  or  Altering 
fluids,  and  apparatus  therefor.    July  3. 

9671.  II.  E.  Moul.  London,  Centrifugal  apparatus  for  separating 
fluids  of  dilt'erent  densities.    July  3. 

9916.  G.  A.  Godillot.  London.    Furnaces  for  burning  granular  or 

Sulverulent    fuel,    vegetable     matter,    and    combustible     liquids. 
uly  7. 

lO.OO;!.  W.  .\ckroyd  aiul  T.  H.  Ackro.vd,  London.  Improvements 
in  the  means  or  ap|>anil!is  for  consuming  smoke  and  economising 
fuel.    July  111. 

•  COMPLETE  SPECIFICATIOXS  ACCEPTED. 

1887. 

10.128.  E.  Appleb.v.    Improvements  in  blast  pi|H'S.    July  1 ». 

lO.lti*;.  J.  lmra,v.— From  .\.  Moszczcnsky.  Manufacture  of  re- 
fWctorj-  crucibles,  |iots.  bricks,  and  lumps  for  furnaces.    July  21. 

10.203.  li.  C.  Bull  and  Cj.,  Limited,  and  H.  C.  Bull.  Calcining 
oven.    June  2-3. 
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10361.  R.  U.  Micbell.  Method  and  means  for  consuming  smoke 
nnd  economisinK  fuol.    June  30. 

11, "I!'.  E.  Fruser.  Apnuratiia  for  wutur-ciiTulatinf;,  feed-heating, 
and  watcr-piirifyiiiK.  ana  check  vahes  therefur.    July  7. 

12.1S0.  a.  .ScBKHive.  Apparatus  for  heating  or  cooling  air,  g»8,  or 
flnidx.    July  14. 

\2,'Mt.  A.  Sicgcrt  and  W.  Diirr.  Devices  for  measuring  tlic 
density  of  Kases,    June  30. 

17.0S1.  II.  1,0  Neve  Foster.  Valves  for  regenerative  or  similar 
furnaces.    July". 

17.21HI.  A.  Kuuop.  Apparatus  for  uvupontting  brine  and  ntlier 
solutions.    July  14. 

1888. 

ft487.  O.  F.  K<'ilf.Tn.— From  T.  T,  A.  Henson.  Centrifugal  sepa- 
nitingapptinitus.    June  30. 

7555.  K.  I'a-ssburg.    ^'acuum  drying  apparatus.    June  23. 

7r,S).  A.  Knoop.  Receptacles  for  liquid  carbonic  acid  and  other 
fluids  under  pressure.    June  .30. 

7587.  .\.  D.  Birkovits  and  G.  Koszcari.  JIat4'rial  for  removing  or 
piwenting  boiler  scale  and  like  dejiosits.    June  30. 

811«.  C.  h.  U.tt.    Centrifugal  pumps.    July  7. 

8024.  H.  Petersen.    Centrifugal  separators.    July  14. 


II.- FUEL,  GAS,  AND  LIGHT. 


APPLICATIOAS. 

8782.  W.  Fraser,  Birminghriin.  Improvements  for  the  better 
consuming  of  smoke  and  the  better  combustion  of  fuel.    June  15. 

8S94.  J.  Bennett,  liOndon.  Improvements  in  gas-pipes  or 
burners  for  the  purification  of  gas.    June  18. 

y002.  C.  Huelser. — From  A.  Jean,  France.  A  new  lighting  appa- 
ratus serving  as  a  substitute  for  candles.    June  20. 

Itl21.  H.  1).  Richards.  London.  Improvements  in  valves  appli- 
cable in  the  matmfacture  of  coal  gas.    June  22. 

92.3tt.  T.  Nicholson,  Hucknall.  Improvemei:ts  in  gas  and  coke 
producers,  and  in  apparatus  for  collecting  the  bye-products  there- 
from.   June  25. 

!>2t!tJ.  O.  A.  Page  and  R.  Fallnicht.  London.  Improved  fire- 
liirhter  (sOK-alled  artificial  resinous  pine).    June  25. 

!t4.37.  J.  Morris,  London.  Improvements  in  the  manufacture  of 
artificial  fuel.    June  28. 

i*5sr..  J.  Thomas,  London.  Improvements  in  apparatus  for  car- 
buretting  gas.    July  2. 

lifiiH).  J.  Atkinson,  London.  Improvements  in  gas-making  appa- 
ratus.   July  4. 

;i72S.  H.H.  Doty  and  The  Djty  Lighting  and  Heating  Corpora- 
tion, Limited.  Improvements  relating  to  apparatus  for  utilising 
liquid  hydrocarbons  for  lighting  and  heating.    July  4. 

9879.  J.  Lindler  and  J.  Bm-n.  Sunderland.  A  machine  for  the 
manufacture  of  artificial  fuel.    Complete  Specification.    July  7. 

10,023.  T.  Taylor  Smith.  Improvements  in  the  construction  of 
coke  ovens.    July  10. 

10,043.  .\.  Kitson,  London.  Improvements  in  carburetting  giLs 
lamps.    Complete  Specification.    .July  10. 

10,087.  J.  Ward,  Ix)ndon.    Improvements  in  fire-lighters.    Jidyll. 
10,1.37.  J.  Bowing,  London.     Improvements  in  the  manufacture 
of  fuel  from  coal  and  similar  substances.    12  July. 


COMPLKTE  SPECIFIC ATIOXS   ACCEPTED. 


1837. 

Limited,  and  H.  C, 


Bnll.    Gas  pro- 


W.2fl5.  H.  C.  Bull  aud  Co. 
ducers.    June  2.3. 

12,519.  J.  Orchard  and  H.Lane.  Means  and  apparatus  for  pro- 
ducing and  utilising  heat  and  energy  arising  from  combustion  of 
gases.    July  21. 

1888. 

e+96.  E.  J.  Frost.  Devices  for  regulating  the  quality  of  car- 
burette<l  vapour  or  gas.    July  7. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

APPLICATIOS, 

9893.  J.  Jones.  Glasgow.  Improvements  in  vertical  or  inclined 
retorts  for  distilling  shale,  coal,  and  other  analogous  substances. 
July  7. 


COMPLETE  SPECIPICATJON  ACCEPTED. 

1887. 

ll.fiSO.  A.  H.  Allen  and  R.  Anirus.  Treatment  of  the  oil  or  tar 
obtained  by  condensation  from  the  giLses  of  blast  furujiees,  gas- 
producers,  and  coke  ovens,  and  utilisation  of  the  prishicts  Ihere- 
from.    July  14. 


IV.— COLOURING  MATTERS  and  DYES. 

APPLICATIOyS. 

8922.  A.  Bourg.— From  Dahl  aiul  Co.,  Prussia.  Improvcmerit.s  in 
the  mainifacture  of  dye-.-«tutTs.    June  19. 

9280.  C.  Dreyfus,  Maiu-hester.  The  production  of  new  colouring 
matters  stiiUible  for  dyeing  and  printing.    June  20. 

9281.  C.  Dreyfus,  Manchester.  A  method  for  the  iirodnctiou  of 
new  colotiring  niattei*s.    June  20. 

91100.  C.  p.  Abel.— From  the  Farbwerke  vormals  Meister.  Lucius, 
and  Bnming,  Germany.  Impnjvements  in  the  production  of 
colouring  matters.    July  2. 

fltiU.  H.  II.  Lake.-From  K.  Oehhr,  through  Wirtli  and  Co. 
Improvements  in  the  mainifacture  of  colouriiu;  matters.    July  2. 

9812.  J.  M.  Dalman  y  Pujadas,  London.  Iraiiroveraents  in  the 
manufactin-e  of  colouring  matters.    July  5. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1887. 

11,8^0.  C.  D.  Abel.— From  The  Aetiengesellschaft  fur  Anilin- 
Fabrikation.    Production  of  azo  eolourinp  matters.    June  .30. 

ll.iiiti.  J.  Imray.  —  From  I.a  Societe  Anonyme  des  Matieres 
Colorantcs  et  Produits  Chimiques  de  St.  Denis,  A.  F.  Porrier,  and 
D.  .\.  Itosenstiehl.     Production  of  azoic  colouring  matters.    July  7. 

12,.355.  J.  Imray.  —  From  La  Socii't^  Anonyme  des  Matii-res 
Colorantcs  et  Protluits  Chimiques  de  St.  Denis,  A.  F.  Porrier,  and 
D.  A.  Rosenstiehl.  Production  of  new  tetrazoic  colourini.'  matters. 
July  7. 

12,092.  J.  Imray. —  From  La  SocietC'  Anonvme  des  Matieres 
Colorantcs  et  Produits  Chimiques  de  St.  Denis,  A.  F.  Porrier,  and 
Z.  Koussin.  Pro<luction  of  colouring  matters  bv  combination  of 
nitrodiazobenzoles  and  their  analogues  with  isomers  of  naphthionic 
acid.    July  7. 

10,493.  J.  Y.  Johnson.  —  From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.    Manufactureof  azo  dyes.    July  21. 

1888. 

0319.  J.  V.  Johnson.— From  The  Farbenfabriken  vormals  F.  Bayer 
and  Co.    Manufacture  of  dye-stuffs.    July  21. 


v.— TEXTILES,  COTTON,   WOOL,   SILK,  Etc. 

APPLICATIONS. 

9110.  S.  Cooper  and  T.  Coo|)er.  Manchester.  Improvements  in 
apparatus  employed  in  the  maiuilacture  of  "  wood  wool  "  or  "  wood 
straw."    June  22. 

9145.  R.  Haddan.— From  P.  Moll.  Improved  process  of  manu- 
facturing artificial  wool  from  ramie  and  other  fibrous  vegetable 
matters.    June  22. 

9.304.  S.  Cooper  and  T.  Cooper.  Sfanchester.  Improvements  in 
apparatus  employed  in  the  manufacture  of  "  wood  wool "  or  "  wood 
straw.'     June  27. 

9420.  S.  Mason,  jun.,  London.  Improvements  in  apparatus  for 
Orynig  and  ageing  spun  cotton  or  other  fibres.    June  28. 

9430.  S.  Mason,  jun.,  London.  Improvements  in  apparatus  for 
ageing  and  preparing  raw  cotton  or  other  fibres.    Ju  nc  28. 

10,165.  W.  P.  Thompson.- From  J.  Kaufmann,  Cottbus.  Im- 
provements in  or  relating  to  the  manufacture  of  fancy  or  two- 
colour  yams  and  fabrics.    (Complete  Specification.    July  12. 

COMPLETE   SPECIFICATION  ACCEPTED. 

1887. 

12,5n<;.  J.  Pitton.  J.  Fitton,  jun..  and  E.  Fitton.  Jletliod  and 
apparatus  for  carbonising  or  destroying  vegetable  matter  in  wwlleii. 
silk,  or  other  animal  fibre.    July  14. 


536 


THE  JOURNAL  OP  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.       [July  si,  isss. 


VI.— DYEING,  CALICO  PKINTING,  PAPER 
ST.VINIXG,  AM.   BLEACHING. 

APPLICATIOXS. 

!>M4.  C.  Pnitz  iiiiJ  H.  Uratz,  London.  I'rorcss  or  nuthod  ol 
ilyeinKor  painline  on  fabrics  and  other  materials,  and  apparatus 
employed  tlientor.    June  2ci. 

9105.  J.  Anners  and  P.  McLean.  Galashiels.  DyiMng  and  seouring 
woollen,  cotton,  silk,  and  other  yams  in  the  hank.    June  ii. 

9729.  T.  Hill  and  T.  Mnyfield,  London.  Improved  machine  (or 
diyinK  bleached  or  dyed  yarns.    Complete  SpeciQcation.    July  4. 

!i900.  J.  Mallison,  Sharpies.  Dyeing  and  sizing  yam,  and 
method  of  tUing  and  developing  the  coloiu^  of  same.    Jidy  7. 


1888. 

5937.  A  Collingridgc.    Preparation  of  salt  for  medical  and  table 
use.    June  .'W. 

77.">4.  F.  Trickett  and  J.Xoad.    Proiluclion  of  soda  crystals  and 
of  chlorides  and  oxidre  of  various  metals.    June  SO. 

S958.  M.  R.  Wood.    Purillcation  of  hicarbonate  of  soda  obtained 
by  the  annnonia-soda  pnK'ess.    July  21. 


VIII.— GLASS,  POTTERY,  and  EARTHENWARE. 


COMPLETE   SPBCIFICATIOSS  ACCEPTED. 

1887. 

11,S35.  W. .).  S.  Grawit/.  Preparation  ol  cotton  fibres  for  dycina. 
June  23. 

11,394.  J.  H.  Gartside  and  J.  Barnes.  Dyeinv;  cotton  and  other 
vegetable  fibres  and  yams,  and  fabrics  composed  thereof.    June  23. 

11,812.  J.  Smith  and  P.  W.  NicoUe.  Blcacliing  cotton,  flax,  juto, 
rhea,  esparto,  and  similar  fibres.     June  30. 

12,602.  C.  T.  Clegr?,  H.  A.  Clegg,  and  F.  I*c.  Apparatus  for 
dyeing  wool,  cotton,  sUk,  and  similar  fibrous  material.    July  21. 

14,092.  F.  Rosskotheu.  Method  and  apparatus  for  dyeing, 
bleaching,  impregnating,  Ac.,  yam  in  bobbins  and  cops.    June  23. 

18S8. 

8606.  R.  Cooper,  H.  F.  Clayton,  and  G.  H.  Holdroyd.  Method 
and  apparatus  for  scouring,  washing,  ilyeing,  and  drying  wool, 
cotton,  and  other  fibres.    July  7. 

6453.  Brin's  Oxygen  Co.  Limited.— From  L.  Q.  Brin.  Improve- 
ments in  bleaching.    July  21. 

7796.  C.  Bohringer.  Method  and  apparatus  for  dyeiug,  washing, 
and  drying  fibrous  or  textile  materials.    June  .30. 


VII.— ACIDS,   ALKALIS,  and   SALTS. 

APPLICATIOyS. 

8958.  M.  R.  Wood.  London.  Improvements  in  the  pm'ification  of 
bicarbonate  of  soda  obtained  ny  the  ammonia-soda  process. 
Complete  Specification.    June  19. 

9119.  H.  Kenyon,  Manchester.  Improvements  in  vats  for  washing 
soda  from  Le  Blanc  l»lls,  producing  snlphide  of  sodium  and 
carbonate  of  soda  by  specially  prepared  carbonic  acid,  evolving 
suljihuretted  hydrogen  to  produce  vitriol.    June  22. 

916*,.  H.  Siiilliot  and  H.  Raynaud,  Manchester.  Improvements 
in  the  production  of  iodine  and  iodine  compounds.    June  23. 

9t9S.  J.  Plummer,  jun.,  Edinburgh.  Process  to  prepare  hypo- 
chlorite of  hme.    June  29. 

97G3.  J.  S.  Rigby  and  A.  Macdonald.    See  CUss  IX. 

9835.  R.  Weiss,  Tossen.  Improvements  in  and  relating  to  the 
manufacture  of  acetic  acid  and  its  bye-products.    July  G. 

9858.  J.  Lowe,  London.  An  improved  process  for  tho  manufacture 
of  sugar  of  lead.    July  6. 

COMPLETE  SPECIFIC ATIOXS  ACCEPTED. 

1887. 

10,953.  L.  Mond.  Obtaining  ammonia,  chlorine,  and  hydrochloric 
acid  fk-om  ammonium  chloride.    June  23. 

11,281.  T.  Sohloesing.  Extraction  of  chlorine  from  solutions  of 
chloride  of  magnesium.    June  .30 

11,799.  R.  Wyllie.  Apparatus  for  distilling  ammoniacal  liquors. 
July  7. 

11346.  G.  E.  Davis.  Improved  method  of  manufacturing  alkalis. 
July  7. 

12,700.  S.  Pitt.— From  V.  Raeosinc  and  P.  Dvorkovitch.  Pro- 
ducing anhydrous  sulphuric  acid  and  its  monohydrate,  and 
utilLsing  for  the  purpose  the  acid  residues  of  petroleum^roduction, 
&C.,  and  sulphates  of  all  metats.    July  14. 

13..323.  E.  Solvay.  Revolving  furnace  for  the  deoompoeition  of 
bicarbonate'  of  soda.    Jnly  21 . 

14,0^11.  F.  Bale,  ^[anufaetiire  of  ammonia  and  chlorine,  and 
apparatus  emj»lnyed  therein.    July  21. 

17,«,vi.  W.  H.  Beck.- From  P.  dc  Lachomettc.  Process  and 
apparatus  (nr  the  manufacture  of  sulphate  and  bisulphate  of 
ammonia.    July  7. 

17il7".  E.  \\.  Paraell  and  J.  Simpson.  Treatment  of  sulphide  of 
ammonium  solutions  with  carlK)nicacid  mi-s  fr)r  obtaining  carbonate 
ol  ammonia  and  strong  sulphnretttd  hydrogen.    July  14. 


APPLICATIOXS. 

8910.  H.  Finney  and  W.  Sheldon,  Burslem.  Decorating  earthen- 
ware and  china,  consisting  of  flowers,  foliage,  and  ornament, 
modelled  flat  and  in  low  relief,  having  a  background  in  one  colour 
and  raised  parts  in  another  colour.    June  19. 


!'22.S,   J.  Sycr,  Manchester. 
Jiuie25. 


Silvering  glass  by  a  cold  process. 


9251.  H.  J.  Haddan.— From  The  Grafllich  Schaffgotscli  Sche 
Josephinenhiitte,  German^'.  Improvements  in  the  process  of 
manufacturing  articles  of  variegated  coloured  glass  and  the  like. 
June  25. 

9495.  R,  A.  Johnson,  Manchester.  Improvements  in  rings  for 
ring-spinning  and  doubling-spinning  frames,  manufacture  of  ivory 
colour,  vitreous  earthenware,  glass,  vulcanite,  or  asbestos. 
June  26. 

9528.  O.  Gibbons,  W.  J.  Hintoa,  and  F.  Giblwns,  Brierley  Hill. 
Improvements  in  the  manufacture  of  ceramic  mosaic.    June  .30. 

9556.  J.  Holroyd,  London.  Improvements  in  the  construction  of 
faience  or  glazed  tcrra-cotta  mantel-pieces,  firesides,  fronts  of 
grates  and  fenders  for  hearths  and  firesides,  and  such  like  articles. 
June  30. 

9793,  T.  Taylor  and  W.  Tunnicliflf.  and  W.  H.  Slater.  Birmui^ham. 
Improvements  in  or  a  new  or  improved  method  of  decorating  or 
ornamenting  the  surfaces  of  china  and  earthenware  goods. 
July  5. 


COMPLETE  SPECIFICATIONS   ACCEPTED. 

1887. 

12,765.  M.W.Samuel.  Manufacture  of  a  plastic  compound,  and 
treatment  thereof  for  the  production  of  moulded  and  decorated 
tiles,  slabs,  &c.    July  14. 

1888. 

8129.  W.  J.  Pany  and  J.  T.  Welch.  Utilisation  of  slate,  slate 
waste,  black  grit,  or  similar  wa,ste  materials  in  the  manufacture  of 
glass  and  other  articles  therefrom.    July  7. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,  A>D  CEMENTS. 

APPLICATIONS. 

8879.  T.  C.  Fawcett  and  T.  Castle,  Halifax.  A  new  combination 
of  machinery  for  mixing  or  making  cement.    June  18. 

8987.  J.  Wilson.  Liverpool.  Imjirovements  in  the  treatment  of 
timber  for  preservative  purposes,  and  in  apparatus  therefor.  June 
19. 

9559,  C,  J.  Howe,  London.  The  production  of  a  cement  or  plaster 
suitable  for  rapid  fireproof  plastering,  and  tor  all  other  purposes  for 
which  Keene's  and  other  similar  cements  or  plasters  are  used,  and 
which  is  capable  of  being  produced  at  about  the  price  of  ordinary 
plaster  of  Paris.    June  3ii. 

iXAa.  P.  M.  Justice.— From  A.  Gravelin,  Belgium.  Improvements 
in  plastic  compounds.    July  3. 

9761.  J,  8,  Palmer,  Forest  Gate.  Plastic  wall-deooiation  compo- 
sition.   July  5. 

976.3.  J.  S.  Rigby  and  .K.  .Macdonald,  Liverpool.  Improvements  in 
the  manufacture  ol  cement  from  the  calcium  sulphide  waste  of 
Leblanc  soda  manufactories.    July  5. 

Oil'*!;,  F.  W.  S.  Stoke.s,  London.  Improvements  in  the  continuous 
and  economical  manufacture  of  cement.    July  10. 

10,078.  A,  J.  Boult.— From  K.  Standfuss.  f^rmany.  Improve- 
ments in  the  manufacture  of  artificial  marble  and  serpentine. 
July  11.  ' 
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COMPLETE  SPECIFICATIOXS  ACCEPTED. 

1SS7. 

aiil'J.  ().  Hughes.  Ulilisntioii  of  a  waste  product,  ami  manufac- 
ture of  cement  aiid  porcelain. 

in,530.  J.  W.  H.  Jnmos  and  F.  Ransome.  Furnaces  for  burning 
hydniulio  lime,  cement,  and  like  substances.    June  SO. 

12..W4.  G.  J.  Snelus.  W.  Wliamond,  and  T.Gibb.  Manufticturo  of 
cements.    June  '^i. 

13322.  E.  Solvay.    Improvements  in  lime  kilns.    July  21. 

IIhWI.  G.  J.  Snelus,  \V.  Wliamond.  and  T.  Gibb.  Mnnnfactuif  of 
cements.    June  2."i. 

1888. 

7717.  G.  J.  Snelus,  J.  (.'.  Swan,  and  H.  Smith.  Maimfactuii-  of 
Qement.    June  30. 

7798.  G.  K.  Belmor.  Apparatus  for  the  treatment  of  bituminous 
rock  to  ndnpt  it  tor  paviuit  and  other  purposes.    June  30. 


X.— METALLURGY,    MINING,    Etc. 

APPLICATIONS. 

S78:i.  K.  Evans,  London.  Improvements  in  means  m'  apparatus 
lur  pressing  or  consolidating  quantities  of  scrap  metal.    June  13. 

88+t.  V.  Evans,  Liverpool.  Improvements  in  the  manufacture  of 
steel.    June  10. 

8802.  G.  W.  Gesner,  London.  Improved  method  of  treating 
metals.    Complete  Specillcation.    June  li:. 

8925.  R.  P.  M'ilson,  F.  J.  Wall,  F.  A.  Thurston,  T.  L.  Bibbins,  and 
W.  L.  Flanagan.  London.  Improvements  in  the  manufacture  of 
metals.    Complete  Spccilication.    June  19. 

8!Kil.  W.  H.  Beck.— From  A.  Levy,  France.  Improved  method  or 
process  for  depositing  metals  from  their  salts.    June  l!i. 

!>197.  G.W.  Gesner.  London.  Improved  apparatus  for  oxidising 
the  surface  of  metals.    Complete  Specification.    June  23. 

:ij.>i.  E.  Walsh,  jun.,  Loudon.  Improvements  in  blast  furnaces. 
Complete  Specification.    June  2.i. 

9302.  R.  F.  Starkie  and  A.  Copley.  London.  Extracting  fine  gold 
from  auriferous  ores  or  tailings,  to  ln'  called  "The  St.arkie-Coplcy 
vortex  amalgamator."    June  20. 

!I3'.11.  W.  G.  Forster.  lx)ndon.  Improvements  in  the  mnuHfacturc 
of  sodium  and  potassium.    June  27. 

9392.  A.  Wilson  and  S.  Oatos.  London.  Improvements  in  mecha- 
nical appliances  for  manipulating  armour  plates  and  other  large 
slabs  and  ingots  in  forging  presses.    Jime  27. 

!kt57.  G.  Theodobsiefl,  London.  Improvements  in  tempering  or 
hariening  steel  or  iron.    June  28. 

ti3i;2.  51.  Scott,  London.  Improvements  in  casting  ingots  or  other 
masses  of  metal,  and  apparatus  for  that  purposes.    June  30. 

9570.  T,  W.  Helliwell.  Halitas.  .\n  improved  method  or  process 
of  treating  steel,  iron,  or  any  combination  of  such  metals  to  prevent 
their  oxidising,  rusting,  or  corroding.    July  2. 

9052.  H.  H.  Lake.— From  O.  B.  Pick,  United  States.  .\n improved 
process  of  and  apparat  us  lor  generating  steam  from  heated  or  molten 
slag  or  like  material.    Complete  Specification.    July  3. 

9733.  A.  Feldman,  London.  Improvements  in  the  production  of 
metals  of  the  earths  and  alkaline  earths.    July  5. 

9S11.  T.  J.  Jones  and  W.  H.  Tasker.  London.  Improvements  in 
the  pro<luction  of  blocks  or  masses  of  peroxide  of  lead,  and  in  the 
productionof  elements  for  voltaic  batteries,  and  in  apparatus  used 
in  the  production  of  such  blocks  or  niiusses  and  elements.    July  5. 

9848.  J.  Summerhill,  London.  Improvements  in  carburisiug  and 
coating  iron  and  steel  sheets,  and  m  apparatus  for  employment 
then-in.  such  improvements  in  carbunsmg  and  coating  being 
applicable  also  for  carburisiug  and  coating  iron  and  steel  in  the 
form  of  hoops  or  of  wrought  or  cast  plates,  bars,  or  manufactured 
articles.    JuIyO. 

ysso.  C.  A.  Burgliardt,  Manchester.  Improvements  iu  the 
reduction  of  zinc  oxides.    July  7. 

!I!I93.  E.  Jones,  london.  Improvements  iu  cleaning  tin  terne,  or 
other  metal  plates,  and  in  machinery  employed  therefor.    July  10. 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1837. 

0236.  J.  Treherne.    Miners' safety  lamps.    July  7. 

lo,i:)5.  J.  A.  B.  Bennett.  Recovering  tin  from  tin  scrap,  &c, 
June  23. 

10,199.1.  H.  C.  Bull  and  Co.,  Limited,  and  H.  C.  Bull.  Production 
of  aluminium  alloys.    June  23. 

10,204.  H.  C.  Bull  and  Co.,  Limited,  and  H.  C.  Bull.  .\ir  heating 
stove  particularly  applicable  for  metallurirical  purposes,    June  23. 


10,206.  H.  C.  Bull  and  Co.,  Limited,  and  H.  C.  Bull.    Process  for 

extracting  metals  from  their  ores,  and  apiiaratus  therefor.    June  23. 

11,797.  A.  M.  Crossloy,  Glasgow.  Preparing  ferruginuus  materials 
for  smelting,  or  for  use  in  oj)en  hearth  or  other  processes,    June  30, 

12,111.  \V.  P.  Thompson.— From  E.  Uumas.    .lee  Cla-ss  XXII. 

12,347.  T.  J.  Tressiddcr.    .Means  for  hardening  metal.    July  21. 

12,573.  A.  Peldmann.  Production  of  aluminium  and  its  alloys. 
July  14. 

12,083.  F.  M.  A.  Laurent-Cely.  Manufacture  of  spongy  lead 
suitable  for  electrical  accumulators.    J\ily  21. 

15,504,  A.  N.  Contarini.  Process  and  a))paratus  tor  separating 
precious  metals  from  their  ores.    June  30. 

10,183.  J.  B.  Spence.  Treating  ni-es  for  the  extraction  of  gold 
therefrom.    June , So, 

1888. 

MIS.  C.  D.  Abel.— From  .M.  M.  Rotten.  Extraction  of  precious 
metals  from  minerals  and  oivs.    July  7. 

7807.  W.  Crookes.  Treatment  of  auriferous  ores,  and  revivification 
of  the  materials  used  in  such  treatment.    June  So. 

7995.  H.  H.  Lake.— From  E.  Hardmeyer,  H,  AV,  Hatch,  and  J. 
('.Jackson.    Method  of  converting  iron  into  steel.    July  7. 

8223.  A.  H.  Reed.- From  G.  Conkling.  Magnetic  separator  for 
extracting  ferruginous  matters  from  ores,  &c.    July  14. 


XI.— ELECTKU-CHEMISTKY  .^.ni)  ELECTRO- 
METALLURGY. 

APPLICATIONS. 

S9II5.  U.  Lahousse  and  Co.  and  C.  ColliS  London.  Improvements 
in  electric  batteries.    Juno  IS. 

9005.  F.  Wynne,  Westminster.  Improvements  in  dynamo-electric 
macliines.    June  20. 

9200.  C.  Lutekc  and  P.  George,  Loudon.  Improvements  iu 
galvanic  elements  o.^-  batteries.    Complete  Specification.    June  23. 

9250.  Sir  S.  Forbes,  Bart.,  London.  An  improved  form  of  voltaic 
cell,  the  positive  element  in  which  consists  of  an  amalgam  of 
merour.v  with  zinc  and  sodium,  or  zinc  and  potassiiun.    June  25. 

9308.  J.  Edniondson,  London.  Improvements  relating  to  dynamo- 
electric  machines.    June  20. 

9,381.  A.  Imschenetzky,  London.  Improvements  in  electric  bat- 
teries.   June  57. 

9584,  S.  miller,  London.  Improvements  in  galvanic  batteries  for 
electric  lighting  and  other  j)urposes.    July  2. 

9811.  T,  J.  Jones  and  W.  H.  Tasker.    See  Class  X. 

9854.  L.  Bristol,  London.  Improvements  in  and  connected  with 
secondary  batteries  or  electrical  accumulators.    July  0. 

9910.  G.  Kapp,  Manchester.  Improvements  in  and  relating  to 
continuous  current  dynamo-electric  machines.    July  7. 

10,088,  .T.  V.  Sherrin,  London.  Improvements  in  and  coimected 
with  primary  batteries,    July  11. 

10,102.  W.  R,  Lake.— From  Laeombc  and  Co.,  France.  Improve- 
ments in  electric  batteries.    July  11. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1887. 

10,177.  E.  L,  JIayer  and  II.  Leipmann.  Manufacture  or  treatment 
of  porous  pots,  plates,  or  partitions  for  electric  batteries.    June  23. 

10,199.  H.  C.  Bull  and  Co.,  Limited,  and  H.  C.  Bull.  Electro-metal- 
lurgical processes  and  apjtaratus  therefor.    June  30. 

10,555.  C.  P.  Elicson.    Electrical  batteries.    June  30. 

11,252.  H.  Mower.   Secondary  batteries  or  .tccumulators.   July21, 

11,390.  J.  S.  Stevenson.  Manufacture  of  elements  or  plates  for 
secondary  batteries  or  accuumlators.    June  23. 

ll,.502.  E.  F.  H.  H.  Lauckert.  Dynamo-electric  and  electro- 
dynamic  machines.    June  2;i. 

14.270.  B.  J.  B.  Mills. — From  E.  Emerson.  Means  or  apparatus 
for  the  production  of  sheet  copper  by  electro-deposition.    June  30. 

1888. 

1128.  A.  A.  Fortin.    Galvanic  batteries.    July?. 

TS-IO.  B.  Willcox.— From  T.  P.  Whittier.  Galvanic  batteries. 
June  2:i. 

7541.  W.  P.  Thompson.— From  H.  W.  Spong.  Dynamo- electric 
generators.    July  7. 

7853.  W.  P.  Thompson.— From  C.  D.  P.  Gibson.  Slcrago  batteries. 
June  30. 

7977.  H.  G.  Morris  and  P.  J.  Salom,  Mode  of  filling  secondary 
battery  plates.    July  7, 
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XII.-FATS,   OILS,   AND   SOAP  MANUFACTURE.   '      XIV. -TANNING,  LEATHER,  GLUE,  and  SIZE. 


APPLICATIONS.  I 

9(189.  F.  Wlieen.  Lomloii.  luiprovemcuts  in  the  uiamitoctiirc  of 
household  ami  toilet  soaps.    June  21. 

S'lSS.  T.  S.  Stven.  London.  An  improvement  In  the  manuracture 
of  soap.    June  ii. 

9161.  A.  Maoquein.  Tunliridge  Wells.    The  use  of  wheat  as  a   . 
substitute  for  soap,  and    for  the    introduetion  of   wheat  in   the 
njanufaoture  of  soap,  to  rednee  its  prieo  and  improve  its  qualit}'. 
(Complete  Si)ei'iti»ition.    June  2:1.  I 

9187.  K.  \.  .\slile.v,  Darlington.  Metal  and  marble  polishing  and 
cleaning  soap.    June  2.^. 

92iM.  H.  LissaBarav  and  A.  Chereau,  London.  Improved  process 
for  the  extraction  of  the  oil  from  the  livers  of  cod  and  other  lish. 
June  25. 

9369.  J.  Caniphell,  Dundee.  Improvements  in  the  manufacture 
and  preparation  of  oils.    June  27. 

m;7.  W.  T.  Hicks  and  J.  Elliott,  Middleshro'-ou-Tees.  An  im- 
proved lubricating  comi)osition.    Jtuie  29. 

9768.  S.  C.  Fenton.  J.  Fitton,  inn.,  and  J.  Fenton,  Leeds.  Im- 
provements in  or  in  the  manufacture  of  soaps  and  soap  compounds. 
Complete  Siiccilication.    July  S. 

9796.  J.  M.  McCallum.  GlasKow.  An  improved  soap  powder  and 
the  method  or  means  of  manufacturing  the  same.    July  5. 

!i!447.  M.  Taylor,  Glasgow.  An  improved  soap  compound.    July  6. 

9S57.  J.  J.  Bowlev,  London.  Improvements  in  the  manufacture 
of  soap  and  detergents,    July  li. 

iWl.  J.  H.  Barr>-.    See  Class  XVIII.— C. 


COMPLETE  SPECIFICATION  ACCEPTED. 

1887. 

15,774.  C.  Williams.    Purifying  compounds  for  teitile  materials 
and  washing  powders.    July  7. 


XIII. 


-I'AINTS,  PIGMENTS,   VARNISHES,  and 
RESINS. 

APPLICATIONS. 

IH*;,  C.  Harrop.— From  W.  D.  Field,  United  States.    Improve- 
ments in  varnishes  and  lacquers.    June  28. 

9980.  T.  Christy.    See  Class  XIV. 

10.158.  P.  Wliite,  London.    Improvements  in  printing  inks  and 
similar  colouring  materials.    July  13. 


COUPLETE  SPECIFICATIONS  ACCEPTED. 

1887. 

11,805.  .S,  Banner,  Treating  resins,  oleo  resins,  gums,  iiitches, 
vaj'nishes,  bitumens,  &c.    July  7. 

11379.  C.  D.  Abel.— From  C.  Wachendorff.  Production  of 
compounds  of  antimonic  Uuoride  with  alkaline  fluorides,  and 
afiplication  thereof,  and  of  compoiuids  thereof,  to  dyeing  and 
pnnting.    July  21. 

12,730.  K.  Ashton.    Preparing  blue  for  laundry  use.    July  21. 

13,671.  H.  Siobcrt.  Process  and  materials  (or  producing  a  sub- 
stitute for  gutta-percha.    July  21. 

\i,V».  A.  Urr,    Improvements  in  making  white  load.    July  21. 


1888. 
B33«.  P.  Hanlon.    Preservative  composition  or  polish.    July  14. 

An  improved  black  varnish  or 


7929.  T.  Oarton  and  W.  Barkloy, 
enamel.    July  7. 


APPLICATIONS. 

90.'i3,  F.  W.  P.  Swinborne.  London.  Improvements  in  the  treat- 
ment of  hide  or  skin  to  obtain  gelatinous  matters.    June  20. 

9806.  F.  W.  V.  Swinlwrne  and  L.  P.  Swinbome,  London.  Im- 
provements in  the  preparation  of  gelatinous  matters.    July  6. 

Wt02,  J.  Myers,  London.  .\n  improved  process  of  preparing  hides 
and  skins  for  tanning,    Complete  Sixcillcation.    July  7. 

99S0.  T.  Christy,  London.  The  manufacture  of  a  new  or  im- 
proved composition  to  be  used  as  a  cement  or  glue  or  for  moulding 
J)urposcs;  or  a.s  a  substitute  for  gutta-perchas  and  the  like, 
luly  10. 

10,i;j.S.  J.  Myers,  London,  An  improved  process  of  jirc-paring 
hides  and  skins  for  ninming  and  dyeing.  Complete  bpei'illcation. 
July  12. 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1887. 

^309.  E.  Gerson.  Compounds  for  chemical  tanning,  and  process 
of  tanning  without  the  use  of  tan  lark  or  tannic  acid.    July  14. 

9.'J,5;i.  \V.  P.  Thompson.— From  J.  P,  X.  Bidron.  Comi)ounds  for 
use  in  tainiing,  and  manufacture  of  the  same.    July  7. 

12,.3%.  J.  Pujos.  Manufacture  of  leather  from  rabbit  skins. 
June  30. 


XV.— AGRICULTURE,  MANURES,  Etc. 

APPLICATIONS. 

9563.  T.  C,  Darby  and  G.  C.  Phillips,  London.  Improvements  in 
the  i)reparation  of  manure  and  in  apparatiis  te  bo  used  for  this 
purpose.    June  30. 

9750.  B.  Piffard,  London.  Improvements  in  the  manufacture  of 
manure.   July  4. 


XVI.— SUGARS,  STARCHES,  GUMS,  Etc. 

APPLICATIONS. 

8766.  A.  G.  Wass,  Westcombe  Park.  Utilising  the  residues  fioui 
the  manufacture  of  starch,  glucose,  starch-sugar,  dextrine,  and 
alcohol.    June  15, 

91.S3.  G.  Fletcher.  —  Partly  communicated  by  C,  A.  Matthoy, 
Demerara.  Improvements  in  apparatus  for  use  in  boiling  and  evapo* 
rating  sugar  and  other  liquids,    June  23. 

9305,  J.  W.  Bailey  and  J.  A,  R,  Greaves,  London.  The  manufac- 
ture of  a  new  or'  improved  .sa<'charum  for  the  use  of  brewers, 
distillers,  and  vinegar  makers.    Complete  Specification.    June  26. 

!i:!20.  A.  H.  J.  Berge.  Liverpool.  Improvements  in  the  acid 
saecharificatioaof  amylaceous  substances,    June  20. 

96t7,  J.  11,  Scully,  London.  Improvements  in  the  construction  of 
sparging  apparatus,    July  ,'1. 

9775.  C,  Steffen  and  C.  J.  Langen,  London.  An  im))roved  process 
for  rapidly  refining  sugar  in  loaf  form  through  the  combined 
systematic  or  simple  purificatioti  of  the  loaves  with  pure  liquor 
within  the  form  under  pressure,  subsequently  driving  off  the 
superlluous  liquid  and  regaining  the  same  by  means  of  the  centri- 
fugal apparatus,  and  the  apparatus  for  carrying  the  process  into 
eftect.    llomplete  Specification.    July  5. 

3888.  D.  Stewart,  Glasgow.  Improvements  in  sugar-cane  mills. 
July  7. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1888. 
7555.  E.  Pa.ssburg.    See  Class  I. 

7640.  W.  P.  Thomp.son,— From  Diebl  and  Mensik,  Substance  for 
filtering  or  decolouring  liquids,  applicable  for  treating  sugar  juices, 
and  method  of  preparing  the  same.    June  30. 

82k8.  E.  Keirby,    Adhesive  mucilage.    July  7. 
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XVII.— BKEWING,   WINES,  SPIRITS.  Etc. 

APPLICATI0X8. 

l>iilci.  \.  Huiiko  and  1'.  (i.  A.  Roberts.  StratloiiJ.  An  iiupi'uvetl 
iticatis  (if  applyiiiK  cciiAiii  anti!<eptje  agents  to  bc^r  or  other 
rermeiited  driiiKs.    Juii*'  -ir,. 

9S06.  J.  W.  Bailey  and  J.  A.  K.  fiit-avis.    See  Class  XVl. 

MOl.  V.  D'Ostachicwiez  and  L.  Ue  Gerlici,  ParU.  Xinprovc-ments 
in  the  process  of  alcoholic  fermentation.  Complete  Specification. 
June  27. 

9695.  J.  A.  MeUill.  Leeds.  The  utilisation  of  the  refuse  from 
breweries,  distilleries,  &e..  as  malt  hops.    .July  7. 

9981.  Baron  S.  Stenipel  and  X.  WarenzoIT,  London.  Improve- 
ments in  the  puritieation  of  alcohol.    July  !>. 

lO.ii-iO.  W.  P.  Thompson.— From  C.  Pfandlcr,  United  States.  Im- 
pruTcinents  in  the  manufacture  or  tre:itment  of  l;eer  or  other 
fenncntetl  liquors  or  beverages.    Complete  SpeciUcatiou.    July  10. 

Ki.cBl.  J.  \V.  Throop.— From  T.  D.  Jones.  United  .States.  An 
improved  process  uf  eleaniiiK  and  purifying  mnit,  and  impiuved 
machinery  or  apimratus  therefor.    July  11. 


COMPLETE   SPECIFICATWX   ACCEPTED. 

1887. 

I].:t7)i.  F.  G.  Burton  and  T.  S.  Coleman.  Method  and  apiiar^tus 
for  cleaning  malting  tiles  and  brewing  coppers  and  refrigerators. 
July  14. 


XVII I.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and   DISINFECTANTS. 

APPLICATIOXS. 

A.— Chemistet  of  Foots. 

881«).  U.  T.  Gordon  and  J.  M.  Lawson,  London.  Preserving  foods. 
June  16. 

9380.  A.  X.  Ford,  Loudon.  Improvements  in  treating  eggs. 
June  27. 

;»952.  .\.  B.  Lennox  and  ^A'.  Bi-own.  London.  Improvements  in 
the  mannfat'ture  of  cocoa  and  i-ocoa  products.    July  y. 

B.— Sasiiabt  Chemwibt. 

9091.  J.  A.  Muller.  London.  Improvements  in  the  prevention  of 
fermentation  or  decomposition  of  animal  and  vegetable  substances, 
and  in  apparatus  applicable  therefor.    June  21. 

9;il2.  B.  Ja^er.  London.  Improvements  in  the  means  employed 
for  punfying  sewage  and  other  water.    June  26. 

W76.  R.Hope.    See  Class  XI. X. 


C— DISISPECIAHIS. 

:Wi.  J.    H.    Karry.  London.    Improvements  in  antiseptic 
disinfecting  soaps.    Juiy  lu. 


COMPLETE   SPECiriCATIOyS   ACCEPTED. 


and 


188«. 

75SS.  H.  E.  Xewton.— From  A.  Ripley.  Puridcaliou  of  water, 
factory  slop,  and  sewage.    June  2.'!. 

C— DlSI-NPECfAMS. 

1887.  ' 

in.747.  A.  Boake  and  P.  G.  A.  R/jljerts.  M<;ans  and  apttaralus  fur 
disinfecting  and  deodorising  ;  aud  for  producing  spray  of  antiseptic 
agents.    July  14. 

12.222.  E.  V.  Tcison.  Preparation  of  mateiials  to  bj  used  as 
disinfectants,  deodorisers,  and  antiseptics.    July  1 1. 

12,183.  J.  Bennett.    A  new  disinfectant.    July  14. 


XIX.— I'AFER,   PASTEBOARD,   Ere. 

APPLirATJOS.<i. 

8^10.  A.  Buuke  and  F.  G.  A.  Roberts,  London.  .\n  improvement 
in  dischargint;  excess  uf  bleaching  agent  from  paper  pulp  after 
bleaching.    June  16. 

8»S1.  C.  D.  Aria,  London.  Improvements  in  the  ti-eatment  or 
preparation  of  paper,  ca  dboard,  paper  pulp,  leather,  and  other 
fabrics  and  met^ils  to  render  the  same  impervious  to  the  action  of 
acid.s,  water,  air  mineral  oils,  and  other  liquids  or  (rases.    June  19. 

9106.  J.  H.  Annandale,  Glaspiw.  Improvements  in  preparing 
pulp  for  paper-making  machines  and  in  apparatus  therefor, 
June  22. 

9321.  L.  (i.  Bauielson,  Liverpool.  Improved  pnin-r.  aud  improve- 
ments in  uiunufacturin^a  paper  si:^d  on  one  side  and  unsized  on 
the  other,  ur  more  iuijtrcgnated  with  size  or  glue  on  one  side  than 
the  other.    June  26. 

9.3;J9.  T.  Goodall  and  T.  Webster,  Loudon.  Improvements  in 
apparatus  lor  sli*ainiug  pulp.    Complete  Specitieatiou.    June  26. 

9576.  R.  Hope,  Dalkeith.  The  purification  of  waste  liquors  iu 
the  mannfaeinre  of  paper  and  other  industries.    July  2. 


COMPLETE   SPECIFICATIONS   ACCEPTED. 

1887. 

12,762.  P.  E.  f.  Peaier.    Treatment  of  vegetable  materials  to  fit 
them  for  the  manufacture  of  paper,  pasteboard,  lie.    July  21. 

13.235.  .\.  B.  Warhurst.    Paper  for  toilet  and  otlier  purposes. 
July  7. 


XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENCES,   Asu   EXTRACTS. 

APPLICATIONS. 

9S58.  J.  Liwc.    &e  Class  VII. 

98«!l.  Watson  Smith,  Liverpool.  Improvements  in  or  relating  to 
treating  saccharine  so  as  to  obtain  it  in  a  pure  crystalline  form, 
and  in  dissolving  saccharine  so  as  to  produce  a  sweet  liquid  for 
medicinal  purposes.    Jidy  7. 


A.— Cbemistrt  oe  Foods. 


lii,:»>4.  A.  R.  I^JO!^en.  Improvement  in  the  preservation  of  li>h 
and  other  substances,  and  a  preparation  of  antiseptic  material  fur 
use  therefor.    July  11. 

1SS8. 

6741.  G.  .V.  Briiiek  and  A.  W.  Kehnstrom.  Maimfactun:  of  fowl 
for  animals.    June  23. 


B.— Sakiiaev  CHEHlSIEr. 

1S87. 

ILiil.  T.  M.  J.  TruclieUU  and  J.  X.  Truchelul.  Process  and 
apparatus  for  treatment  of  sewage,  ic.  lor  extracting  auimuDia  and 
oxidising  sulphur  compounds.    July  1 1. 


XXI.— FHOTOGKAPHIC  MATERIALS  .v.nd 
PROCESSES. 

COMPLETE  SPECIFICATION  ACCEPTED. 

1SS7. 
12.021.  J.  Brown.    Preparation  nf  fibusfor  pLotograpluc  purposes 
iu  monochrome  or  polychrome.    July  7. 
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XXU.— EXPLOSIVES,  MATCHES,  Etc. 


APPLICATIONS. 

ssiti.  C.  \V.  Curtis  and  W.  J.  Brown.  London.  IiuproveinenU  in 
the  manufaotuiv  of  pellets  and  other  forms  of  compressed  mtn- 
powder  for  military  and  other  purposes,  and  in  apparatus  therefor. 
June  18. 

^$105.  K.  L.  Zalinski,  London.  Improvements  in  dynamite  or 
similar  shells  and  ftiscs  then'for.    Complete  Speiilication.    June  l!i. 

!>1M.  R.  Crooke,  Liverpool.  Improvements  in  the  construction 
of  di-yin^  stoves,  particularly  applicable  for  use  in  the  manufacture 
of  j^unpowder.    June  &!. 

SIM.  T.  G.  Hart,  London.  Improvements  in  explosives  for  use 
in  firearms.    June  23. 

!»«*.    S.    Shaw,    Manchester. 
June  28. 


Improve<l     blastine    cartridge. 


iM»4.  F.J.  Beattic,  London.    Improvements  in  the  manufacture 
of  explosives.    June  29, 


»79i>.  J.  .\.  Wanklyn.  London.    .\  smokeless  iiplosivc.    Julys. 

99M.  H.  N.  HorKan,  London.    A  torpedo.    July  9. 

(liKJl.  M.  E.  Uall,  London.    Improvements  in  torpedoes.    Ck>m- 
plcte  Specification.    JulyP, 


COMPLETE  SPECIPICATIOXS  ACCEPTED. 

1887. 

I7i:i.  C.  I).  .\bel.— From  H.  Schoncwec.  Imjimvcnients  in  explo- 
sive compounds  and  safet.v  cai-tridircs  for  blasting  purposes, 
June  3<i. 

12,111.  W.  P.  Thompson.— From  E.  Dumas,  Agent  forBickford 
Smith,  and  Co.    Electric  fuses  for  mines.    July  14. 

12,424.  E.  D.  Miiller.    Explosive  compounds.    July  14. 

ISSS. 

7«>".  U.  J.  Allison,— From  A.  S.  Fitch.  Explosive  compounds. 
June  23. 
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Jin.    DA\7D    nOWARD    IN    THE    CHAIR. 


OX  THE  TEESENT  TOSITION  AND 
PROSPECTS  OF  THE  COAL  GAS  INDUSTRY. 

liY    LEWIS   T.    WKIOHT. 

It  is  not  my  intention  to  trace  step  by  step  the 
progTOBS  of  gas  lighting  from  its  foundation  to  its 
present  position  of  importance  anil  prosperity,  or  to 


review  its  history,  unwritten  or  otherwise,  thongli 
the  subject  woulil,  I  am  sure,  bo  interesting  as  \vell 
as  instructive. 

Tlie  coal  gas  industry  has  been  a  manufaetnre 
somewhat  apai-t  from  others  of  the  same  kind,  since  it 
has  been  protected  against  its  own  competition  by 
the  parliamentary  interference  ^vhich  has  been 
required  f<n-  the  Imiitation  and  control  of  its  powers 
and  privileges. 

In  the  earlier  days  of  gas  lighting  the  competition 
which  raged  in  some  parts  was  doubly  detrimental 
to  the  public  interest,  both  in  regard  to  the  streets 
and  needless  exi^enditure  of  money.  It  is  the  gas 
consumer  \vho  in  the  long  run  pays  for  any  extrava- 
gance in  the  cost  of  production. 

Though  the  history  of  gas  lighting  in  this  country 
contains,  as  I  say,  useful  lessons,  especially  as  rogai-ds 
man's  feebleness  and  myopy  as  a  legislative  creature, 
I  do  not  propose  to  enter  into  it. 

I  may  be  permitted  to  note  one  of  its  striking 
features,  and  that  is  the  remarkable  and  prophetic 
instinct  that  seemed  in  its  darkest  hours  to  animate 
the  high  priests  of  the  cultns  with  faith  and  con- 
viction in  the  greatness  of  its  future. 

In  all  groups  of  human  actions  linked  together  for 
the  attainment  of  a  certain  aim,  and  possessing  a 
continuity  of  action  in  the  search  after  that  aim, — 
and  which,  in  cases  where  the  object  sought  for  is 
reached  by  the  transformation  of  useless  materials 
into  valuable  objects,  and  the  direction  of  unilirected 
and  uncontrolled  forces  into  controlled  and  directed 
ones,  thereby  become  arts  or  indnstries — the  in- 
fluence of  the  environment,  the  century,  and  even 
the  most  accidental  circumstances  happening  during 
its  early  infancy,  give  a  determination,  manner,  and 
rate  of  progress  to  tlie  cotirse  pursued,  and  they  further 
serve  to  form  a  matrix  of  tradition  in  which  the  ideas 
that  aftei-wards  may  govern  its  operations  are  cast. 

The  manufacture  of  coal  gas  (I  refer  specially  to 
the  manufacture  and  not  to  its  distribution),  is  un- 
questionably a  process  of  chemical  engineering,  and 
should  be  carried  out  in  the  full  light  of  rapidly 
increasing  chemical  knowledge.  The  construction 
of  the  plant  used  in  the  manufacture  is  a  purely 
engineering  business,  and  the  form  to  be  given  to 
this  plant  must  be  controlled  by  practical  experience  ; 
but  this  experience  will  bo  more  ripened  by  leaning 
on  chemical  rather  than  on  mechanical  science. 

From  its  origin  the  manulacture  of  coal  gas  has 
been  regarded  as  an  engineering  operation,  and  this 
because,  I  suppose,  in  the  first  foundation  of  gas 
undertakings,  and  afterwards  in  their  rapid  develop- 
ment, constructive  undertakings  requiring  mechanical 
skill  occupied  a  very  large  share  of  the  total  attention 
paid  to  the  business. 

The  industry  having  been  thus  moulded  as  an 
engineering  business,  and  having  from  the  first  taken 
an  engineering  attitude,  has  acquired  a  certain  halnt 
of  adherence  to  traditionary  types  of  apparatus  and 
modes  of  operation,  of  which  habit  it  is  itself  un- 
conscious, yet  which  is  a  striking  feature  to  those 
outside  its  l)onndaries — a  habit  I  do  not  think  it 
woidd  have  contracted  had  it  started  in  the  world  as 
a  chemical  manufacture. 

I  say  that  when  by  common  consent  you  piu-suo 
gas  manufacture  as  an  engineering  business  yon  give 
it  a  different  course  and  rate  of  development  than 
that  which  it  will  bear  if  pursued  as  a  chemical 
industry. 

I  think  it  will  be  admitted  that  independently  of 
the  vast  services  rendered  to  the  mauTifactures,  trades, 
and  commerce  of  this  countiy  by  the  introduction  of 
coal  gas  as  an  illuminating  agent,  it  has  also  been  of 
immense  special  service  to  practical  chemisti-y  b.v  the 
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f)rigination  of  valuable  crude  chemical  products  that 
would  (itherwi.se  not  so  soon  found  a  place  as  fresh 
centres  of  chemical  manufactures.  I  think,  too,  that 
hn*l  it  been  cairied  out  and  treated  as  a  chemical 
manufacture,  it  would  have  taken  a  higher  position 
amongst  industrial  arts  than  it  now  occupies,  and 
would  have  eaonnously  assisted  the  progress  of  the 
study  of  chemical  science  in  this  country. 

I  do  not  lin<l  fault  with  this  early  attempt  on  the 
part  of  our  gas  industry  to  ally  itself  prefeiiibly  to 
ci'i-il  engineering,  for  it  seems  to  have  been  but  natural 
under  tlie  circumstances,  and  we  must  rememVier 
tliat  in  the  days  of  its  origin  chemifal  science  was 
not  so  developed  as  engineering  ;  but  I  think  it  has 
too  long  left  the  higher  developments  of  chemistry 
unexplored  for  knowledge  that  might  advantageously 
be  ac(piired  to  its  own  i^rotit. 

It  is  quite  true  that  many  scientific  chemists  have 
from  time  to  time  interested  themselves  in  the 
manufacture  without  lieing  able  to  leave  behind  as  a 
mark  of  their  genius  some  improved  process. 

This  is  because  they  acted  only  as  amateurs  and 
not  as  professionals  actually  controlling  the  manufac- 
ture, and  were  not  able  to  acquaint  themselves  with 
the  absolutely  practical  routine,  which,  however 
empiric  it  may  be  in  appeai-ance.  is  yet  the  essential 
primary  element  of  its  success. 

Before  the  profoundest  chemist  can  invent  pro- 
cesses for  us  to  use  he  must  lie  a  practical  gas  maker, 
and  intimately  acquainted  with  the  exigencies  of 
pubhc  lighting,  and  that  is  why  in  ours,  as  in  so 
many  other  industries,  the  purely  practical  man  is 
infinitely  more  useful  and  valuable  than  the  purely 
theoretical  man. 

A  strongly  chemical  element  will  some  day  infuse 
itself  into  gas  manufactme.  The  recent  movement 
in  this  direction  could  be  traced  to  the  imposition  of 
sulphur  clauses  about  lo  years  ago. 

One  of  the  drawbacks  of  the  engineering  character, 
a  drawback  also  due  to  the  semi-public  nature  of  the 
business,  is  the  massive  and  permanent  character 
given  to  the  constructions,  some  of  them  wholly 
unnecessary,  to  be  found  in  our  gas  works,  as  though 
every  detail  of  the  process  were  ever  going  to  remain 
the  same. 

There  are  works  in  this  country  which  would  not 
stand  a  moment's  criticism  from  the  point  of  view  of 
the  economical  handhng  of  materials,  yet  so  massive 
and  costly  in  character  that  one  would  tremble  before 
pulling  them  down  to  be  replaced  with  others  less 
costly  to  run.  I  am  no  advocate  of  slovenly,  ricketty 
structures,  but  in  a  manufacturing  business  which  by 
all  analogy  should  suffer  modifications,  every  un- 
necessary construction  should  have  a  sound  rai^on 
d'lHrr,  both  from  considerations  of  first  cost  and 
maintenance. 

There  is  also  a  general  adoption  of  one  set  of  rules 
for  calculating  the  capacity  of  certain  apparatus, 
quite  regardless  of  the  fact  that  diflferent  coals  differ 
immensely  in  character. 

In  many  cases  a  few  series  of  experiments  costing 
but  little,  but,  conducted  according  to  the  scientific 
method  and  set  out  with  the  intention  of  obtaining 
a  tietinite  answer  to  a  definite  question,  would  have 
Baved  the  gas  interest  many  hundreds  of  thousands 
of  pounds ;  but  what  is  everybody's  business  is 
noVwdy's  business,  and  each  one  seeks  for  his  own 
information  in  his  own  way. 

The  coal-gas  business  is  rich  enough  to  provide 
for  itself  an  experimental  station,  where  all  these 
questions  could  be  thrashed  out  in  the  general 
interest  by  a  scientific  staff. 

There  is  another  factor  wliich  has  had  an  impor- 
tant influence  on  the  development  of  improvements 


in  gjw  manufacturing  processes,  and  that  is  routine, 

by  which  I  mean,  that  regularity  in  its  internal 
arrangements — that  rigid  discipline  in  the  organisa- 
tion of  its  operations  which  is  absolutely  essential  to 
its  existence  as  a  business  of  a  public  nature. 

It  is  no  use  saying  to  a  gas  consumer  that  you 
are  out  of  gas,  but  that  you  are  expecting  a  stock  in 
shortly  if  he  will  call  again  in  a  few  days.  Tlie  gas 
business  has  always  been  denied  this  sublime 
priWlege  of  the  trader. 

There  must  be  a  certain  routine,  and  how  strong 
this  routine  must  be  in  a  well-conducted  under- 
tiiking  no  one  practically  unacquainted  with  gas 
supply  has  any  idea. 

Every  one  knows  how  inflexible  and  inelastic  some 
public  bodies  are  when  regulated  by  a  severe 
routine  or  red  tape,  but  the  public  is  almost 
unconscious  of  the  severe  routine  of  a  properly- 
organised  gas  undertaking. 

Works  impressed  with  this  routine,  protected 
against  competition  and  debarred  from  reaping  the 
proper  rewards  of  progress,  were  not  the  places 
where  you  would  expect  to  find  people  disposed 
towards  radical  changes.  All  things  considered,  it 
surprises  me  that  there  has  been  so  much  progress 
in  the  past  as  there  was.  Before  introduction  of 
the  sUdmg  scale  what  incentive  was  there  ?  Witness 
the  state  of  gas  afiairs  in  Paris. 

Certain  events  such  as  the  sliding  scnle,  the 
sulphur  clauses,  the  energy  displayed  during  the 
electric  lighting  scai-e,  and  the  recent  crisis  in 
residual  products  show  that  the  gas  industry  is  far 
from  being  inelastic,  and  that  it  possesses  a  power 
of  economically  adapting  itself  to  its  environment. 

There  is  one  duty  it  was  unfortunate  that  the 
gas  industry  did  not  take  upon  itself  in  its  first 
formation,  and  that  is  the  actual  supply  of  light, 
by  accepting  the  responsibihty  over  the  whole 
business  from  the  gas  retort  to  the  gas  burner,  not 
confining  itself  to  the  supply  of  gas  to  the  gas 
meter.  It  has  been  too  late  ever  since  to  secure  this 
advantage. 

It  must  not  be  forgotten  that  gas  light  companies 
only  supply  potential  light,  and  that  however 
carefully  the  gas  may  be  snpphed  and  distributed 
throughout  a  district,  and  that  however  perfect  all 
the  arrangements  may  be,  so  far  as  the  operations 
of  the  gas  undertaking  are  concerned,  yet  some 
small  imperfection  in  the  internal  gas-fitting  arrange- 
ments, beyond  the  point  where  the  responsibility 
of  the  gas  undertaking  ceases,  may  cause  the  gas 
supply  to  be  of  a  most  imperfect  character. 

By  far  and  away  the  larger  portion  of  the  com- 
plaints made  by  gas  consumers  of  bad  gas  arise  solely 
and  entirely  from  imperfectly  arranged  gas  fittings 
and  burners.  It  is  certainly  a  weak  point  in  oiu- 
industry,  that  all  its  efforts  to  produce  a  satisfactory 
and  competent  supply  of  good  gas  should  be  brought 
to  a  standstill  by  matters  beyond  its  control. 

Had  the  installation  of  the  gas  fittings  and  burners 
been  part  of  the  duty  of  the  gas  undertaking,  the 
strongest  calls  of  self-interest  would  have  rendered 
these  the  most  perfect  part  of  the  whole  business 
of  the  supply  of  gas.  As  it  is  they  are  generally  the 
most  imperfect. 

That  there  would  have  been  also  a  more  rapid 
improvement  of  gas  burners  is  also  probable. 

It  does  not  seem,  however,  that  the  progress  of 
gas  lighting  could  receive  a  check,  and  in  spite  of 
bad  trade  and  aU  the  evils  of  a  prolonged  and  severe 
commercial  crisis,  in  1887  the  gas  sold  was  ■t-2.j  per 
cent,  in  increase  of  the  previous  year ;  since  188:? 
the  sale  has  increased  by  ever  21  per  cent.  In  1887 
8.6.57,731  tons,  or  about  ^l  per  cent,    of  the  total 
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coal  rniBeil  in  this  country,  was  employed  for  gaa 
inauufncturo  liere. 

There  is  cue  feature  of  this  inerensiufr  business 
which  deserres  ii  moment's  ntteutiou,  and  that  is  the 
fact  that  the  averafre  gas  consumor  uses  luoic  pas 
year  by  year.  Whilst  the  year  1887  sliowed  an 
increased  consumption  of  41  per  cent.,  the  increased 
number  of  consumers  was  ouly  1'09  percent.  ;  and 
takin!»  the  period  of  five  years  eudiufj;  1887,  whilst 
the  increased  pas  consumption  was  over  21  per  cent., 
the  gas  consumers  had  increased  8  "03  per  cent. 
This  shows  that  the  gas  consumer  appreciates  the 
various  advantages  of  coal  gas  and  is  willing  to  avail 
himself  of  its  services. 

It  is  tnie  that  a  few  years  ago  the  gas  industry 
received  a  shock  from  the  electric  lighting  scare, 
and  more  recently  suftered  actual  loss  of  revenue  by 
the  cond)ined  action  of  the  increased  knowledge  in 
the  carbonisation  of  coal  for  the  recovei-y  of  products 
aud  the  commercial  crisis  that  followed  on  the  heels 
of  the  practical  applications  of  this  knowledge  ;  but 
there  are  few  undertakings  that  ought  not  to  have 
been  able  by  this  time  to  recover  from  the  eflects  of 
that  loss  of  revenue. 

The  actual  damage  done  by  these  events  was  far 
less  serious  than  was  anticipated. 

Whilst  the  progress  of  the  gas  industry  has  been 
up  to  the  present  time  uninterrupted,  events  have 
really  been  developing  themselves  that  cauuot  fail 
to  produce  an  influence  on  its  future,  aud  that  it  will 
be  uecessai-y  to  take  seriously  into  consideration.  I 
refer  to  the  cheapness  of  petroleum  and  similar 
mineral  oils  and  the  increasing  improvements  in 
electric  lighting. 

It  was  for  some  time  the  fashion  for  electi-icians  to 
predict  the  immediate  downfall  of  gas  lighting,  which 
was  to  be  replaced  in  into  by  electric  lighting.  In 
this  they  made  the  usual  mistake  of  prophets.  They 
prophesied  too  much.  In  the  same  manner  the 
friends  of  the  gas  industry  were  equally  at  fault  in 
sneering  at  and  ridiculing  the  early  attempts  at 
electric  lighting.  It  must  be  self-e\-ident  that 
electricity  is  securing  a  place  as  a  lighting  agent, 
:uiil  it  woidd  be  a  misfortune  to  science  if  the 
splendid  efforts  of  electrical  invention  in  this  direc- 
tion did  not  meet  with  the  proper  reward.  No  such 
misfortune  is,  however,  hkely  to  fall  upon  electrical 
science. 

I  have  been  at  some  pains  to  ascertain  the  cost  of 
mineral  oil  lighting  with  the  various  lamps  in  use. 
The  best  result  obtained  was  with  a  duplex  lamp 
burning  paraffin  retailed  at  8(?.  per  gallon.  The 
cost  per  1,(W0  candles  per  hour  was  5 '63  pence. 
The  extreme  result  the  other  way  was  with  the  same 
lamp  burning  petroleum  at  Is.  per  gallon — when  the 
cost  per  1,1  MJO  candles  per  hour  was  11  pence.  A 
Lampe  Beige  gave  1,000  caniUes  per  hour  for  7  "9 
jjence  with  petroleum  oil  retailed  at  l.v.  per  gallon. 

Compare  these  details  with  Nottingham  gas  sold 
at  an  average  price  of  2.^.  3r'  per  1,000,  which  will 
give  easily  the  following  results  :  — 

Per  l.noo 
Canillcs. 

Scliiilckc  n'pi'iiprativc  lamp  ,vicl(lin)c  10  rnndlos  po-Ioot    2"7 

\Vi  nhniii „  7  „  ,.         S!l 

l''I:it-llame  bnriipr...  ..  3*.'i  7-7 

Cost  for  cost  mineral  oils  will  stand  no  chance 
against  coal  gas  amongst  that  class  of  consumer  which 
can  aftbrd  to  expend  tlie  small  capital  requii'ed  for  a 
gas  light  installation. 

In  such  matters  the  actual  relative  costs  of  two 
systems  of  lighting  are  far  from  being  the  only 
considerations.     Wlicre  the  dilVereuce  in  cost  is  not 


very  considerable  there  are  sure  to  be  other  elements 
that  in  evei-j'  case  will  tm-n  the  scale  one  way  or 
the  other.  There  is  little  doubt  that  very  poor 
people  wlio  live  from  hand  to  month  would  employ 
mineral  oil  even  if  it  were  considerably  more  costly 
for  light  than  gas. 

Mineral  oil  affects  the  gas  industry  in  this  country 
as  a  limitation  to  the  extension  of  gas  into  the  homes 
of  poor  people.  It  will  have  to  be  very  much 
cheaper  before  the  more  comfortable  class  of  con- 
sumers or  factories  will  employ  it  instead  of  gas. 
In  Bnissels  a  few  years  ago,  when  the  gas  was  sold  at 
4.S-.  Gi?.,  petroleum  offered  a  strong  competition  with 
coal  gas,  but  a  reduction  in  the  price  to  3s.  2'?.  per 
1,000  brought  back  the  fickle  gas  consumers,  ami 
the  consumption  has  since  increased.  The  increased 
favoiu'  the  petroleum  lamps  enjoyed  seemed  to  have 
an  influence  on  the  tire  statistics,  which  showed  tliat 
in  1886  12  per  cent,  of  the  fires  attended  by  the 
brigade  were  caused  by  petroleimi,  whilst  in  18S7 
the  amount  I'eached  25  per  cent.  I  do  not  regard 
the  competition  of  petroleum  with  coal  gas  as  likely 
to  bo  severe,  but  as  acting  as  a  barrier  for  the 
extension  of  gas  lighting  in  small  installations  which 
it  might  be  necessary  for  the  gas  industi-y  to  exploit. 
To  effect  this  the  gas  undertakings  will  have  to 
abolish  the  charges  for  connecting  the  mains  to  the 
houses  aud  possibly  institnte  a  system  of  more 
frequent  collections  of  the  gas  rental,  say  once  a 
week  or  month  instead  of  once  a  quarter  as  is 
customary  now.  Experiments  in  this  direction  are 
being  tried,  and  it  remains  to  be  seen  with  what 
success  ;  but  in  apislauiling  the  energy  that  seeks  to 
ofier  a  competition  to  mineral  oil  lighting  itself,  I 
think  there  is  a  more  serious  matter  to  be  entertained 
in  resisting  the  competition  of  electric  lighting  on 
the  better  class  of  installations. 

Just  as  coal  gas  is  infinitely  superior  all  round  to 
mineral  oil  as  an  illuminating  agent  in  its  ease  and 
simplicity  of  management  and  its  applicability  to 
various  purposes,  aud  will  continue  to  receive  a 
preference  even  if  more  costly  light  for  light,  so 
will  electric  lighting,  for  certain  installations  where 
difficulties  in  maintaining  low  temperatures  exist, 
ofier  a  strong  competition  against  gas  lighting  even 
if  more  costly  light  for  light. 

It  is  quite  useless  for  the  gas  industry  to  deny  the 
general  charges  brought  against  gas  lighting  for 
such  installations  to  argue  that  sulphur  is  a  usefid 
element  as  a  disinfectant,  aud  so  on.  There  is  a 
deal  of  exaggeration  about  these  eyi\  eS'ects  of  gas 
lighting  on  valuable  pictiu'es,  decorations,  and  otlier 
accessories  of  plutocracy.  To  begin  with,  a  very 
small  percentage  of  gas  consumers  are  in  i)ossession 
of  these  luxiu-ies.  That  is  not  the  point.  If  there 
exists  a  large  class  of  people  who  hold  these  views 
it  is  no  use  for  us  to  argue  the  point  ^^^th  them,  l)ut 
we  must  offer  tliem  a  system  of  lighting  agaiu.st 
which  these  objections  cannot  by  any  means  be 
urged.  The  gas  industry  cannot  govern  the  public 
taste,  and  must  accept  it  as  it  is.  Now  every 
charge  of  atmospheric  pollution  aud  heating  where 
the  heating  is  an  inconvenience  or  undesirable,  is 
capable  of  being  met  by  showing  that  with  a  suitable 
system  of  gas  lighting  not  only  can  the  whole  of  the 
products  of  combustion  lie  prevented  from  ever 
entering  the  atmosiihere  of  the  room,  but  actually 
be  utilised  as  a  means  of  inducing  ciuTents  of  air  for 
ventilation  purposes.  I  have  had  some  experience 
in  ventilation  systems  of  lighting  aud  cannot  find, 
when  these  are  pro))erly  designed,  a  single  chai-ge  to 
bring  against  coal  gas  lighting.  Every  objection  is 
removed.  It  is  useless  in  these  cases  to  say  that  the 
atmospliere   is    jiolluted.    that   pictures    are    being 
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ilostroyod,  Ac,  &c.  On  the  contmry  the  liot  air, 
heiitfil  from  any  cause,  corporeal  or  otherwise,  in 
the  apartment,  is  being  gently  drawn  away.  The 
successful  installation  of  the.se  ventilation  systems 
of  gas  lighting  is  a  matter  requiring  some  experience, 
iiiul  above  all  a  strict  compliance  with  natural  laws. 
I  have  seen  scores  of  so-called  ventilating  systems 
which  simply  act  the  wrong  way  about,  and  lead  to 
ilic  condemnation  of  the  system.  Each  case  has 
to  \h;  dealt  with  ou  its  own  merits,  and  its  special 
dilUculties  suitably  avoided.  The  lirst  thing  to 
secure  is  a  current  of  air  in  the  flue  pipes  alwdijs 
li-nnolli,i'l  ill  thr  right  dinction  ;  this  being  arranged 
one!  can  go  ahead. 

On  whom  is  to  devolve  the  development  of  this 
rational  system  of  gas  consumption  r  It  is  (juite 
ciu-taiu  that  the  present  personnel  of  gas  undertakings, 
whicli  has  already  sufficient  to  engage  attention  in  the 
improvement  of  gas  manufacture  and  ilistribution, 
iloes  not  proWde  the  artistic  technical  skill  of  the 
right  kind.  In  the  majoi-ity  of  cases  the  best 
burners  for  the  ventilation  systems  of  lighting  are  the 
regenerative  ones,  though  in  many  cases  the  sun- 
light is  convenient,  though  never  so  economical,  as 
tiie  iluty  given  by  the  burners  used  in  these  is  but 
one-half  of  that  given  by  the  ordimu-y  regenerative 
types.  The  difficulties  connected  with  the  artistic 
arrangement  of  expo.sed  ilue  pipes  can  only  be  met 
by  architects  and  artists  acciuaiuted  with  such 
mattei-8,  but  I  can  see  no  difficulty  in  these  being 
worked  into  the  general  design  for  the  ornamentation 
of  the  ceilings.  The  regenerative  lamps  certainly 
reipiiro  more  attention  than  open  burners.  The 
glasses  require  cleaning  and  the  lamps  and  burners 
some  care.  These  are  just  the  sort  of  duties  house- 
hohlers  iibjcct  to  and  will  not  undertake,  and  if  not 
undertaken  by  some  one  else  interested,  these  re- 
giMierative  lamps  will  not  become  very  popular. 
How  this  ijuestion  of  ventilation  systems  of  lighting 
with  intensity  buruere  is  to  be  met  in  all  its  diffi- 
culties is  one  of  the  questions  the  gas  industry  itself 
has  to  solve.  The  advantages  are  great.  The  heated 
air  is  drawn  out  of  the  top  of  the  room,  where  there 
is  usually  no  circulation  at  all.  I  have  never  foiind 
any  difficulty  in  letting  air  into  an  apartment. 
The  difficulty  is  to  get  the  bud  air  out,  and  the  bad 
air  finds  its  way  to  the  top.  For  want  of  some 
efficient  system  ui  the  kind,  electric  lighting  is  dis- 
placing gas  on  many  important  and  valuable  installa- 
tions—the sort  of  lightings  that  form  the  backbone 
of  the  business  and  will  do  so  to  a  ha'ger  extent  in 
the  future.  The  gas  undertakings  themselves  must 
engage  in  this  matter,  but  it  cannot  be  done  with 
any  final  advantage  with  the  present  staft",  without 
enlisting  the  services  of  suitable  individuals.  A  new 
element  will  have  to  be  introduced,  an  admixture  of 
the  architect  and  ventilating  and  lighting  engineer. 

As  regards  the  cost  of  electric  lighting  it  is  im- 
jiossible  to  seciue  a  practical  basis  of  comparison. 
I  have  the  schedule  of  rates  of  an  American  electric 
lighting  company,  where  the  light  is  supplied  on  a 
time  Imsis,  and  I  lind,  assuming  the  candle  power  of 
the  lamps  to  be  equal  to  that  stated  by  the  under- 
takers, that  the  cost  per  1,000  candles  per  hour  for 
commercial  lighting,  supposing  also  that  the  con- 
sumer takes  the  full  time  allowed  under  the  particular 
rates,  ranges  from  8' 3  pence  to  considerably  over 
:50  pence  according  to  the  length  of  time  the  light  is 
employed. 

But  just  as  it  is  not  possible  to  compare  gas  and 
mineral  oil  lighting  ou  a  basis  of  cost,  light  for  light, 
so  is  it  also  not  possible  to  institute  a  comparison 
between  gas  and  electric  lighting.  Any  one  system 
could    oiitaiu    a    premium    over    the    others   if    it 


possessed  a  greater  number  of  advantages  fcjr  tlie 
case  specially  in  question. 

I  do  not  advocate  univeraally  systems  of  ventilation 
gas  lighting.  In  numerous  cases  the  heat  as  well  as 
the  light  from  a  gas  burner  is  value<l  ami  apjireciated. 
To  many  small  gas  consumers  the  small  gas  burner 
in  use  in  the  kitchen  or  living  room  is  at  once  a 
source  of  warmth  as  well  as  liglit.  In  cold  weather— 
and  it  is  in  cold  weather  that  light  is  most  wanted — 
the  gas  lighting  in  a  house  very  often  avoids  the  use 
of  a  tire.  I  advocate  ventilation  systems  of  lighting 
for  those  cases  wheie  the  gas  consumer  objects  to 
the  jiroducts  of  combn.stion  entering  the  atmosjihere 
of  the  apiirtraout,  and  where  he  would  willingly 
relinquish  all  claims  to  every  thing  the  coal  gas 
ailbr<ls  other  than  light. 

I  lighted  a  large  and  Ijadly  ventilated  office  with  u 
ventilation  system,  and  though  the  light  was  con- 
siderably more  brilliant  than  under  the  old  system, 
the  difi'erence  in  temperature  was  so  great  that  at  tii-st 
every  one  complained  of  the  cold.  This  was,  under 
the  circumstance,  the  greatest  compliment  that  could 
be  paid  to  a  ventilation  system,  that  the  room, 
though  more  biilliautly  lighted,  felt  cold. 

I  cannot  see  on  what  grounds  people  talk  of  the  light 
of  the  future.  There  is  no  one  light  of  the  future,  there 
will  be  several.  People  do  not  adopt  one  mode  only 
of  locomotion  :  some  have  to  walk,  others  are  s^itistied 
with  an  omnibus  or  railways,  others  use  four-wheeled 
cabs,  others  again  indulge  in  hansoms,  whilst  some 
are  driven  in  their  own  cM'riages.  Eacli  of  the  three 
principal  systems  of  lighting  will  have  a  place  in  the 
future  according  to  their  respective  deserts  and 
adaptabilities  to  certain  grades  of  public  wants.  A 
healthy  competition  should  not  be  feared  between, 
them.  Coal  gas  stands  in  the  middle,  and  will 
have  to  rub  shoulders  with  both  mineral  oil  and 
electric  lighting,  and,  according  to  the  ability  of 
those  entrusted  with  its  development,  will  it  hold  its 
own  and  take  its  share  of  the  new  lightings.  Cost, 
though  not  being  an  absolute  and  final  basis  of 
comparison,  is  still  a  very  important  factor,  and  any 
economies  ou  the  cost  of  production  of  coal  gas 
resulting  in  a  loweiing  of  the  retail  price  will  assist 
the  extension  of  its  use  for  lighting  and  heating 
piu'poses.  But  just  as  cost  is  not  an  absolute  basis 
of  comparison  between  one  lighting  agent  and 
another,  so  is  it  not  an  absolute  measure  between 
dift'erent  gas  supplies.  Auy  attempts  to  sell  gas  at  a 
low  price  regardless  of  its  quality  and  conditions  of 
supply  will  only  injiue  the  cause.  You  caunot  judge 
of  a  gas  supply  by  its  cost  per  1,000,  and  its  quality 
as  detennined  by  the  average  photometric  tests. 
When  a  gas  user  complains  of  the  gas  being  bad, 
the  chances  are  nine  to  one  that  he  is  referring,  not 
to  its  candle  power  per  unit  of  volume,  a  matter  he 
knows  nothing  about,  but  a  deficiency  of  light  duo 
to  a  deficienci-  of  pressure  and  therefore  of  supply. 
These  complaints,  generally  arising  from  matters 
beyond  the  control  of  the  gas  undertaking,  such  as 
bad  gas -fittings,  though  sometimes  from  defective 
aiTangements  in  the  distribution  of  the  giis,  irre- 
gularity in  the  (juality  both  as  regards  candle  power 
and  pressure,  ari'  most  destructive  to  the  confidence 
of  gas  consumers.  A  low  pressure  uniforndy  low 
is  better  than  high  ami  low  in  a  fitful  manner, 
li)  caudle  gas,  not  varying  a  (juarter  of  a  caudle 
either  way,  is  much  better  than  20  candle  g.is  one 
day  and  l4  the  next.  A  high  average  of  illuminating 
power  thus  olitained  may  cover  matters  that  have 
causi»d  the  gravest  discontent  amongst  the  consumers 
of  the  gas.  The  same  remarks  apply  with  ecpial 
force  to  Viuiations  in  the  gas  pressm-e.  Low  priced 
gas,   which  is  achieved  by  starving  everything,  and 
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which,  by  lieiufj  carelossly  proparocl  and  ilistrilmted, 
is  spHsinoilifiilly  varyiuj;  iu  its  character  from  time  to 
time,  is  a  thing  to  be  avoided  by  the  gas  industry  at 
least 

It  is  also  uufortnuately  the  fact  tliat  many  lai-ge 
provincial  towns  have  not  ai-rived  at  the  same  perfection 
of  gius  purification  that  obtains  in  London.  I  cannot 
spenk  on  this  subject  without  giving  ottence,  and  I 
do  not  wish  to  do  that.  The  gas  in  Loudon,  and 
also  now  in  some  places  like  Nottingham,  is  abso- 
lutely free  from  carbonic  acid,  and  does  not  contain 
more  than  about  12  gniins  of  sulphur  other  than 
H.S  per  100  cubic  feet,  an  amount  that  can  well 
pass  until  some  means  are  found  for  dealing  with  it. 

Those  who  are  content  to  leave  in  the  gas  all  the 
carbon  bisul|)hide  it  originally  contains  are  not 
doing  well  by  their  industry.  The  carbonic  acid, 
and  also  atmospheric  air,  which  latter  has  imhappily 
a  luring  sort  of  charm  as  an  aid  to  gas  pimtication, 
arc  botli  to  be  shunned  by  gas  makers,  whose  duty  it 
is  to  turn  out  the  best  article  in  his  power,  not  only 
with  an  eye  to  the  photometer  and  the  London 
Argand  Vmnier,  but  to  the  Ijumers  most  in  vogue 

It  is  with  this  spii-it  that  I  shall  consider  the 
ipiestiou  of  possible  economies  in  the  cost  of  produc- 
tion. If  I  were  oflered.  iu  the  interest  of  the  gas 
industi'y,  two  alternatives,  either  a  reduction  in  the 
price  or  improvemeuts  in  all  the  conditions  of  its 
supply,  I  would  unhesitatingly  accept  the  latter. 

Among  the  events  that  have  been  recently 
happening  to  the  injm-y  of  the  gas  industi-y  is  the 
ciirbouisatiou  of  coal  for  its  prodiu'ts  without  regard 
to  the  sale  of  illuminating  gas.  The  monojioly  in 
gas  tar  and  suumonia  no  longer  exists,  and  what 
appeared  as  an  expanding  and  certain  soiu'ce  of 
revenue  is  now  limited. 

It  is  therefore  not  possible  to  look  to  these  as  a 
means  of  reducing  the  price  of  coal  gas. 

There  can  be  no  doubt  uow  that  oven  coke,  gas- 
tar,  ammonia,  and  coal  gas  benzol  can  be  obtained 
from  the  same  plant. 

Such  plant  can  work  to  nearly  double  the  advan- 
tage of  coal-gas  plant,  working  in  summer  as  in 
winter.  It  can  work  with  a  plant  of  very  low  cost 
compai'cd  with  coal-gas  plant,  and  designed  at  much 
less  expense  for  labour  iu  running  and  wear  and 
tear.  The  recent  prices  of  coal-tar  products,  mode- 
rate as  they  are  compared  with  what  they  were  only 
live  yeiu-s  ago,  have  already  stiurted  the  carbonising 
works ;  but  these  carbonising  works  will  sutler  a 
very  severe  competition  from  coke  ovens  with  pro- 
ducts recovery,  which  will  do  all  that  the  carbonising 
works  can  do  at  a  less  cost. 

It  is  not  possible  to  look  to  residual  products  as  a 
means  of  reducing  cost  of  manufactiu-e. 

In  reviewing  possible  economies  in  the  cost  of  pro- 
duction, it  is  necessary  to  consider  the  question  of 
yield  of  gas  per  ton  of  coals  carbonised. 

In  1857  the  average  production  in  this  kingdom 
was  8, .500  cubic  feet,  and  it  has  been  rising  since, 
until  in  1887  it  reached  10,156  cubic  feet.  The 
question  of  the  commercial  advisability  of  obtaining 
liigh  yields  of  gas  is,  to  my  mind,  vei-y  largely 
auswered  by  this  fact,  that  there  has  i)een  "always  a 
progress  in  this  ilirection.  But  if  it  be  desirable  to 
argue  this  question  on  o  /n/iir/  grounds,  we  must 
tirst  leani  in  what  manner  the  luminosity  of  the  gas 
is  effected  by  the  production  of  an  increased  volume  ; 
to  know,  in  fact,  what  is  the  ratio  of  the  loss  on  the 
one  hand,  to  the  gain  on  the  other.  For  several 
years  this  subject  has  engaged  my  attention — a  sub- 
ject that  it  Tvill  lie  admitted,  is  even  at  this  time  in 
the  regions  of  surmise.  The  serious  study  of  this 
question  in  regiu-d  to  the  production  of  variotis  yields 


of  gas  by  ciu-ljonising  coal  in  cliy  retorts  at  various 
temperatures  has  always  forced  me  to  one  conclusion, 
though  on  a  serious  {juestion  of  this  kind  one  hesi- 
tates at  the  too  ready  acceptance  even  of  one's  owu 
results,  if  they  be  opposed  to  prevailing  views. 
Having  constantly  obtained  certain  practical  results, 
and  ha^•ing  from  time  to  time  verified  and  re-verified 
them,  I  have  endeavoured  also  to  put  myself  in  the 
position  of  being  able  to  explain  these  results  on 
scientific  grounds.  It  will  hardly  Ije  necessary  to 
state  that  with  experiments  of  this  kind,  working 
with  a  material  like  coal,  which  is  not  homogeneous, 
and  under  practical  conditions  of  high  temperatiu'e 
ilistillation,  where  it  is  not  possible  to  secure  the 
same  degi-ee  of  almost  absolute  control  of  all  the 
dominant  iniluences,  as  iu  our  laV)oratories,  and  where 
consequently  large  groups  of  expeiiments  have  to 
take  the  place  of  single  experiments  to  arrive  at  a 
fine  result,  one  has  to  deal  with  averages. 

It  has  always  been  a  favom-ite  idea  with  otu'  critics 
that  whilst  increasing  the  production  we  aie  diminish- 
ing collaterally  the  illuminating  power  ;  and  this  idea 
seems  still  as  strong  as  ever.  The  results  of  my 
experiments,  which  have  been  made  on  ditierent, 
i  occasions,  imiformly  bring  me  to  the  conclusion  that 
with  fields  i-anging  between  7.50G  and  1 2,000  cubic 
feet  per  ton,  an  increased  yield  of  50  per  cent,  iu 
volume  is  attended  with  a  loss  of  only  10  jier  cent, 
in  the  illuminating  power,  and  that  in  increasing  the 
production  from  11,000  to  l.'?,000  cubic  feet,  the 
loss  of  illuminating  power  is  scarcely  perceptible.  I 
cannot  now,  without  gi-eat  labour  and  occupying  a  ileal 
of  time,  enter  into  the  details  of  my  exijcrimcnts,  but 
must  be  content  with  the  broad  results.  Where  any 
progressive  practice  sets  up  iu  a  manufacture  iu 
almost  every  centre,  and  stands  the  test  of  time.  I 
am  inclined  to  think  it  is  in-imd  facie  sound  ;  and  I 
am  prepared  to  say  that  my  investigations  provide  a 
complete  justification  for  this  piurticular  practice. 

Theoretically  (if  we  accept  the  result  above  given 
as  correct),  from  1857  to  1887  the  illuminating  power 
of  the  gas  will  have  diminished  to  the  extent  of 
about  5  per  cent.,  but  the  gas  consumer  will  have 
been  compensated  by  a  reduction  approaching  27 
per  cent,  in  the  price  of  the  gas  by  means  of  the 
increased  vohmie  of  gas  obtained  from  the  coal.  But 
I  am  not  prepared  to  admit  that  there  has  been 
in  these  30  yeai-s  even  a  diminution  of  5  per  cent, 
in  the  luminosity.  On  the  contrary,  practically  there 
has  been  a  gain  iu  the  actiuil  luminosity.  This  may 
seem  a  paradox,  but  within  these  ;!0  years  there  have 
been  great  improvements  in  the  routine  before  men- 
tioned, and  the  gas  is  much  more  carefully  mauu- 
factured  and  purified,  as  it  is  also  more  carefidly 
tested.  A  low  yield  of  gas  does  not,  iu  practice, 
mean  gas  of  either  good  or  uniform  quality,  it  simply 
covers  infinite  carelessness. 

The  yield  of  gas  as  obtained  at  the  station  meter 
does  not  actually  represent  the  actual  quantity  made 
in  the  gas  retorts,  but  only  more  or  less  approximates 
to  it.  There  must  always  be  a  degree  of  uucei'tiiiuty 
about  the  actual  qtiantity  made  in  the  retort,  because 
it  is  difficult  to  estimate  what  may  be  lost  there  aud 
in  its  after  treatment.  It  is  not  diificult  to  make  the 
gas  in  the  retort,  the  piincijial  art  is  in  getting  it  all 
away  without  loss. 

A  clay  gas  retort  after  a  little  use  becomes  cracked 
in  almost  every  direction,  besides  being  originally 
porous,  but  by  one  of  those  hajjpy  compensations 
that  nature  knows  so  well  how  to  provide,  clay 
retorts  are  tolerably  tight  by  virtue  of  the  deposit 
of  carbon  that  forms  on  their  interior  surfaces  and 
even  in  their  cracks  and  pores.  At  the  same  tinu; 
an  absolutely  tight  clay  retort  does  not  exist,   but, 
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tliuuks  to  this  carbon  deposit  and  the  ease  ■with 
which  holes  ciin  bo  filled  with  fire-clay,  they  arc, 
or  should  be,  relatively  sound.  A  clay  retort  that 
has  been  loug  in  use,  but  well  covered  with  n  carbon 
deposit  and  free  from  palpable  holes,  will  leak 
i)erliaps  four  cubic  feet  of  k"8  per  foot  super  of 
internal  heating  siu-face  per  2i  hours  under  half  an 
inch  of  pressiure,  and  double  that  quantity  under 
one  inch  of  pressure.  This  quantity  uf  four  cubic  feet, 
when  the  retort  is  producing  140  cubic  feet  of  gas 
per  foot  super,  represents  a  loss  of  about  three  per 
cent,  of  the  production.  A  retort  that  is  palpably 
leaky  may  leak  any  ijuantity  of  gas.  A  loss  of  from 
•JO  to  Oti  per  cent,  of  the  production  can  easily  hajipen 
at  half  inch  of  i)ressui-cin  retorts  recently  "sciirfed." 
It  is  therefore  very  difflcidt  to  compare  the  statistics 
of  gas  production  of  18.')7  against  those  of  1887,  but 
it  goes  witliout  saying  that  the  temperatm-es  are 
liigher  now  than  then,  but  not  so  much  higher  as 
might  bo  inferred  from  the  increased  yield,  because 
I'arbonisation  receives  more  attention  and  care  than 
of  old. 

It  is  not  my  experience  iu  practical  working  that 
low  yields  are  attended  by  higher  illuminating  power, 
but  the  contrary.  The  careless  working  that  produces 
loss  of  volume  generally  produces  low  and  ununiform 
quality. 

I  do  not  give  half  an  inch  of  pressure  as  the 
average  obtiduing  in  gas  retorts,  but  use  that  figure 
as  a  basis  for  the  discussion  of  the  subject.  My 
experiments  show  that  within  such  small  ranges  of 
pressure  as  do  occiu'  the  loss,  all  other  couilitions 
b(>ing  the  same,  is  directly  proportional  to  the 
pressm-e. 

Thu'ty  years  ago  the  difiference  between  the  gas 
made  and  that  accounted  for  after  its  tlistribution  was 
2.5  per  cent,  of  the  production  in  the  case  of  imder- 
takings  which  do  not  now  lose  more  that  .3  per  cent. 

There  is  then  a  possibility  of  some  reduction  in 
the  cost  of  production  being  obtained  by  increased 
yields,  but  this  will  only  arrive  to  any  considerable 
extent  if  the  gas  profession  convinces  itself  that  im- 
provement iu  this  respect  is  possible. 

Of  late  years,  whilst  the  average  yields  per  ton  for 
the  United  Kingdom  liave  been  rising,  it  is  only  by 
veiy  small  increments — thus  in 

1883  the  production  was    9,969 

1884  „  „  .,     10,068 
188.J     „            „             „     10,066 

1886  „  „  „     10,101 

1887  „  „  „     10,156 

licviewing  all  circumstances  connected  with  cost 
of  i)roduction,  it  does  not  appeaj'  probable  that  any 
very  rath'cal  reduction  can  take  place  in  the  cases  of 
those  undertakings  already  selling  gas  at  a  low  price 
— and  it  is  very  questionable  whether  any  pennauent 
benefit  would  residt  by  a  straining  after  low  cost 
without  regard  to  quality,  and — what  is  equally  im- 
portant all  round — efficiency  in  the  supply.  The 
points  that  must,  in  my  opinion,  receive  competent 
attention  are — 

Improvements  in  gas-lighting  ventilation  systems 
to  suit  the  wants  of  that  large  and  increasing  number 
of  cases  where  the  light  only  is  required,  and  not 
increased  temperature.  I  have  satisfied  myself  by 
several  installations  that  this  can  be  done. 

Improvements  in  the  regidation  of  pressure,  which 
is  as  much  a  measm-e  of  quaUty  of  the  gas  to  the 
user  as  is  its  csindle  jjower  per  unit  volume. 

At  present  the  pressure  is  regn^dated  by  a  system 
of  jirevision  controlled  by  warnings.  What  is 
reqtiired  is  the  perfection  of  a  purely  automatic 
system. 


The  cure  of  naphthaline  deposits  in  service  pipes, 
Ac.  This  subject  reiiuires  a  serious  study  from  u 
chemico-physical  point  of  view. 

In  the  case  of  Nottingham,  where  the  trouble  was 
very  intense  at  times,  the  nuisance  has  been  practi- 
cally abated.  This  was  in  consequence  of  information 
obtained  by  a  special  study  of  the  causes  that  gave 
rise  to  it. 

Improvements  in  gas  purification.  I  do  not  refer 
to  gas  undertakings  like  the  metropolitan  companies 
and  some  others  in  the  provinces,  which  leave  little  to 
be  desired  in  that  respect.  Absolute  freedom  from 
sidphiu-  is  a  matter  to  be  aimed  at. 

Reduction  in  the  cost  of  production  and  subse- 
iiuently  of  selling  price.  These  will  come  but  not 
to  any  phenomenal  extent.  The  working  expenses 
of  gas  companies  have  decreased  15  per  cent,  since 
1883,  so  there  is  all  evidence  of  acti\-ity  in  this 
ilirection  ;  but  I  feel  there  are  mattere  for  the  gas 
industiy  to  deal  with  more  important  than  this  one 
of  price.  I  am  bound  to  admit  that  this  recent 
reduction  of  15  per  cent,  in  cost  of  working  has  not 
been  done  with  the  slightest  sacrifice  to  efficiency. 
But  reductions  will  not,  with  the  larger  undertakings, 
arrive  in  any  phenomenal  manner. 

There  are  no  magnificent  ihscoveries  to  be  made 
that  will  revolutionise  the  industry.  Coal  will  not 
be  cheaper,  but,  if  anything,  dearer  shortly, — though 
dearer  coal  means  better  prices  for  coke.  Residual 
products  are  no  longer  an  unexplored  Ehlorado. 

It  is  possible  that  a  new  method  of  carbonising 
coal  might  be  arrived  at  that  would  ilispeuse  with 
the  present  piecemeal  system  of  carbonising  iu  small 
portions,  and  be  carried  out  at  less  expense  for 
laboiu'  and  wear  and  tear  ;  but  I  admit  the  first 
beginnings  in  this  direction  have  not  been  made, 
and  even  if  it  were  possible,  without  losing  efficiency 
in  other  dii'ectious,  to  reduce  these  items  to  one-half, 
that  would  represent  about  3<?.  per  1,000. 

In  increased  and  intelligent  attention  to  gas 
lighting  is  to  be  found  the  most  certain  means  of 
maintaining  its  position  in  the  futiu'e.  That  this 
attention  would  be  found  Ijy  the  holdera  of  the 
<)i  ',0oO,0O0?.  of  capital  invested  in  this  coimtry  in  gas 
making  if  it  were  felt  to  be  essential  to  the  prosperity 
of  the  industry,  there  can  be  no  doubt.  As  I  have 
remarked,  there  has  been  no  bresdc  iu  its  jjrogress 
even  up  to  the  present  time.  But  it  remiiius  to  be 
seen  what  value  three  factors  that  have  been  recently 
develoiJing,  viz.,  carbonisation  of  coal  for  residuals, 
cheap  mineral  oil,  and  improved  electric  lighting,  will 
assume  as  factors  of  resistance  to  its  progress. 

My  own  opinion  is  that  gas  lighting  will  be  as 
useful  to  civilisation  in  the  future  as  it  has  been  iu 
the  past,  and  that  it  will  advance  with  the  times 
and  adapt  itself  to  new  conditions. 


DISCUSSION . 

The  CuAiRMAX  considered  that  the  meeting  had  to 
thank  Mr.  Wright  for  a  very  thoughtful  and  intelli- 
gent inquiry  into  the  present  position  and  future 
prospects  of  the  gas  industiy — one  which  would 
commend  itself  by  its  residts  and  details  to  the 
minds  of  many  who  had  studied  the  question 
carefully.  He  would  suggest  two  reasons  why 
gas  hghting  originally  leaned  towards  engineering 
rather  than  chemistry :  firstly,  tljat  at  that  time 
chemistry  did  not  exist  on  the  scide  upon  which  it 
was  now  contemplated ;  secondly,  that  chemists 
were  then  absolutely  ignorant  of  engineering.  We 
had  to  thank  gas  lighting  for  teaching  the  im- 
mense importance  of  eugiueeiing  iu  connexion  with 
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chemistrv,  ami  in  jn-oportion  as  other  branches    of  I 
ti'chuicai  industry  li>arnt  the  same  lessons,  so  would 
thi'y  make  the  saine  advance  whii-ii  the  gas  industry 
had  made  alrea<ly.      At  the  same  time  it  was  true 
that  the  pis  industry  hail  suffered   from  a  lack  of 
chemistry  in  many  of  its  developments.     He  had  been 
interested  in  the  remarks  made  with  respect  to  petro- 
leum oil  bein^f  the  rival  of  gas  for  the  poor,  because 
they  seemed  to  him  to  lie  true  and  yet  not  altogether 
true.     The  most  entliusiastic  users  of  gas  were  those 
^  people  who  had  small  houses  and  wanted  to  be  saved 
the  trouljle  of  lamps.     They  were  the  best  customers 
of  the  gas  companies,  for  their  reckless  extravagance 
exceeded  that  of  any  other  class  of  users.     Where 
uneducated  people  were  in  charge  of  large  buildings, 
too,  it  was  the  practice  to  use  the  gas  intliscrimi- 
uately  for  heating  ijurposes.     He  spoke  from  painful 
experience  of  the  gas  bills  of  the  School  Board,  in 
which  case  no  amount  of  authority  could  stop  the 
gas  being  lit  every  cold  day.     It  would  be  found, 
he  thought,  that  the  very  poor  used  petroleum,  but 
that   small   hou.seholders   used   gas   ^nth   the    most 
magniticeut   extmvaganee.      He    was   glad   to   have 
heai-d  Mr.  AVright's  strong  comments  on  the  defective 
uatiu-e  of  gas  lighting  in  houses.     Undoubtedly  the 
insufferable  badness  of  the  average  run  of  burners 
would  account  for  a  vast  proportion  of  the  complaints 
against  the  gas,  and  anytliing  that  coiild  be  done  to 
instruct   the   user  in   the   necessity  of   seeing  that 
efficient  gas  lighting  required  something  more  than 
a   burner  with  two  holes  of  more  or  less  approxi- 
mately identical  size,   would  tend  towards   a   more 
economic  use  of  gas.     Mr.  Wiight  had  spoken  of  a 
time  coming  when  we  should  have  architects  who 
would   also   be    ventilating   engineers.      When  that 
happy  day  arrived   it   would   be   not   only  the  gas 
industry  that  would  lienefit,  though  one  important 
industry— the  medical  profession — would  suffer. 

Jlr.  T.  TvitEii  wished  to  ask  the  author  one  or 
two  questions.  He  might  perhaps  have  failed  in 
catching  all  that  Mr.  Wright  had  said,  but  there 
appeai-ed  to  him  to  be  an  absence  of  speculation 
upon  what  might  be  called  the  future  of  gas 
products.  He  presumed  that  in  that  matter  every- 
thing would  depend  upon  the  advance  of  science. 
Still  it  would  have  been  very  interesting  to  have  the 
views  of  so  expert  an  engineer  and  chemist  as 
Mr.  Wright  upon  the  probable  future  utilisation  of 
those  residual  products.  He  remembered  hearing 
in  that  room  a  ihscussion  on  the  utilisation  of  tar 
as  fuel — not  so  much  on  account  of  its  cheapness  as 
fuel,  but  as  a  means  of  getting  rid  of  an  offensive 
and  superfluous  product.  He  would  have  been  glad 
to  have  heard  whether  there  had  been  any  further 
development  in  the  utilisation  of  tiu-  as  fuel,  or 
whether  any  other  outlets  had  been  discovered  for 
tar  as  such.  So  fsir  as  he  could  see,  the  demand 
for  the  residual  or  final  products  seemed  to  keep 
up ;  but  he  Avould  be  glad  to  hear  Mr.  Wright's 
views  as  to  whether  the  present  development  of  the 
gas  industry  was  directed  towards  lessening  the 
uiuouut  of  those  products  or  iuci-easing  it  with  a 
\-iew  to  their  utilisation  in  the  chemical  industries 
proper.  It  appeared  that  the  gas  engineer  had  it 
in  his  power  to  produce  either  more  or  less  of  these 
residuals.  The  cngineci-  in  question  was,  of  course, 
as  niucli  a  necessity  as  ever,  but  the  scientific 
manipulation  of  the  gas  industry  seemed  to  be 
coming  more  and  more  into  the  hands  of  such  men 
as  Mr.  Wright ;  and  it  wouhl  bo  interesting  to  know 
whether  they  were  aiming  at  the  production  of  the 
best  (piality  of  gas  that  could  be  got — i.<\,  of  the 
highest  illuminating  power — or  the  utmost  possiljle 
yield    of    gas    together   with    a    large   <nuiutity   of 


residuals  at  a  high  ram-ket  value.  He  supposed 
that  there  were  conditions  under  which  there  could 
bo  obtained  a  maximum  yield  of  both  gas  and  of 
residual  products ;  and,  as  a  commercial  man,  he 
should  aim  at  getting  such  products,  and  in  such 
quantity  as  to  bear  relatively  the  highest  value. 
That  course  might  be  impossilde ;  but  he  would 
be  glad  to  hear  from  Mr.  Wright  wliether  such  a 
point  had  been  attained  ;  if  not.  why  ;  imd  whether 
it  was  likely  to  be  attained  in  the  future.  It  might 
appear  al>surd  to  put  the  proposition  in  that  way  ; 
but  on  the  whole  he  thought  it  a  fair  one,  and  he 
woidd  be  glad  of  the  opinion  of  one  of  so  much 
experience  as  Mr.  Wright. 

Mr.  W.  Ckowiikk  said  there  was  one  point  of  th(! 
subject  which  the  author  had  somewhat  skijipt'd 
over,  and  in  respect  of  which  it  would  have  l>ecn 
interesting  to  have  heard  what  progress  had  been 
made.  Some  yeara  ago  the  late  Mr.  Siemens,  in  a 
paper  read  before  the  Society,  had  called  attention 
to  the  desirability  of  applying  gas  to  heating 
purposes.  Since  then  there  had  been  a  considend^lc 
extension  of  the  idea,  though  to  what  extent  lie  did 
not  know.  But  he  knew  that  some  gas  companies 
were  offering  to  lend  stoves  as  an  inducement  to 
people  to  burn  gas,  and  it  would  have  been  interesting 
if  Mr.  W'right  had  given  the  meeting  some  account 
of  the  progress  made  in  that  direction.  There  was, 
no  doubt,  from  what  Mr.  Siemens  had  said,  that 
there  was  the  probability  of  a  large  extension  of  the 
consumption  of  gas  in  that  way,  though  he  believed 
it  would  be  necessary  to  produce  gas  of  a  lower 
quality  for  the  purpose.  As  chemists,  he  thought 
they  were  all  interested  in  that  particular  direction. 
There  were  many  cases  in  the  chemical  manufactures 
where  gas  might  be  used  with  advantage  and 
economy. 

Mr.  B.  Bloint  wished  to  ask  the  author  whether 
he  had  compared  the  cost  of  gas  illumination  when 
ordinary  or  regenerative  burners  were  used  with  that 
of  gas  consumed  in  any  of  the  recently-produced 
incandescence  systems  of  lighting — the  Welsbach  or 
others. 

Mr.  r.  Dahlingtox  quite  agreed  with  the  author 
in  hoping  that  in  the  future  chemists  would  be  fomid 
at  the  head  of  gas  companies  instead  of  engineers  ; 
at  the  same  time  our  thanks  were  due  to  the 
engineers  who  had  to  a  great  extent  been  the 
pioneers  of  those  imdertakings.  Referring  to  tlie 
author's  remarks  as  to  the  desirability  of  the  gas 
companies  having  control  of  the  internal  fittings,  ho 
thought  that  was  a  delicate  matter.  Probably  the 
old  saying  that  "An  Englishman's  house  is  liis 
castle "  would  be  found  to  apply,  and  consumers 
would  greatly  object  to  the  gas  companies  interfering. 
But  so  far  as  showing  consumers  the  most  economical 
methods  of  biu-ning  gas  and  the  best  form  of  burners 
to  use,  he  thought  the  idea  was  perfectly  right. 

Mr.  Lkwis  T.  W'waiiT,  in  reply,  said  : — As  to  the 
question  of  the  residual  products  which  interests 
Mr.  Tyrer,  the  position  is  simply  this:  we  no 
longer  command  a  monopoly  of  the  production 
of  these  bodies.  As  I  have  said  to-niglit  and  on 
other  (K'casions,  the  increased  knowledge  whicli 
exists  as  to  the  carbonisation  of  coal  tar  for 
chemical  products  permits  people  to  perform  the 
work  at  tlie  pit's  mouth,  thus  enabling  them  to 
compete  with  gas  companies  in  the  sale  of  the 
crude  products.  And  since  they  liavo  the  same 
material  to  deal  with  that  we  have,  and  can  deal 
with  it,  if  not  liy  the  same  methods,  yet  on  tlie  same 
Ijriuciplc,  they  are  enabled  to  produce  auythi;ig  that 
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we  ciiu  proiluce.  The  effect  of  this  will  naturally  be 
to  limit  tlio  priooa  which  wo  can  obtain  for  tliose  said 
products.  There  is  no  question,  as  I  said  once 
before  in  this  room,  that  only  about  5  per  cent,  of 
the  <'oal  tar  produced  ever  conies  into  chemical 
raiinufactnrcs,  though  we  ma^-  get,  perhaps,  28  per 
cent,  of  creosote  and  a  large  q>iantity  of  pitch.  So 
that  much  reniams  to  lie  done  towards  the  utilisation 
of  the  great  bulk  of  coal  tar  products  iu  actual 
chemical  manufactures,  where  they  have  to  be  altered 
iu  constitution.  But  whatever  may  bo  done  in  tlie 
futiu'e— and  great  things  will  be  done — we  shall 
always  have  this  carbonisation  of  coal  at  the  pit's 
mouth,  either  by  plant  taking  its  form  from  gas- 
making  plant,  or  by  coke  ovens.  We  shall  alwa.vs 
have  something  wliich  will  limit  the  price  of  the 
crude  tar  products  ;  so  that  I  cannot  see  any  futiu'c 
development  iu  the  utilisation  of  these  products 
likely  to  affect  our  industry.  The  remarks  made  by 
our  Chairman  were  not  absolutely  in  accord  with 
what  I  stated.  I  said  that  the  poorer  classes,  who 
live  from  hand  to  mouth,  would  use  mineral  oil  in 
preference  to  gas  even  if  it  were  more  costly  ;  but 
the  small  class  of  consumers  who  are  thiifty  un- 
ijuestiouably  use  gas  largely,  and  find  that  the  light 
they  have  iu  the  kitchen  serves  them  for  two 
purposes,  and  they  appreciate  it  ou  that  account. 
But  this  question  of  gas  lighting  for  large  places 
requires  atteijtion.  I  have  given  it  a  great  deal  of 
attention  myself,  and  I  am  satisfied  that  good  results 
can  be  obtained.  I  have  fined  some  of  the  recent 
systems,  and  am  con^-inced  that  they  are  correct — 
but  they  will  require  much  care,  knowledge,  and 
experience,  which  will  have  to  be  bought.  I  have 
not  compared  the  cost  of  ordinary  gas  lighting  with 
that  of  incandescence  systems.  But  the  gentleman 
who  asked  the  question  will  be  able  to  calculate  out 
the  cost  per  1,000  candles,  which  is  the  basis  I  have 
taken.  I  should  like  to  imjiress  upon  the  meeting 
that  there  are  three  things  which  will  exert  an 
influence  on  the  future  of  gas  lighting,  and  that  those 
tliree  things  have  come  into  prominence  within  the 
last  five  years.  They  are  (li  the  limitation  of  our 
monopoly  of  the  production  of  residuals  ;  (2)  the 
cheapness  of  mineral  oil  (which  I  do  not  think  is 
serious,  but  which  acts  as  a  limitation  to  our  efforts 
to  extend  the  use  of  gas  in  the  poorer  class  of  houses  ; 
and  (3)  electric  lighting.  But,  as  I  have  already 
said,  I  feel  siu-e  that  gas  lighting  will  find  ways  of 
meeting  all  this  competition. 

— tnaaoaoan — r^ 


NOTE  ON  SO-CALLED  "  CAMPHOROGENOL. " 

BY   C.    T.    KISGZEIT,    P.I.C,    F.C.S. 

In  the  June  number  of  this  Journal  there  is  a  note 
by  Mr.  H.  Yoshida,  in  which  that  gentleman  states 
that  "  camphorogenol  "  is  not  a  peroxide,  and  does 
not  give  peroxide  of  hydrogen  when  shaken  with 
water.  That  statement  is  perfectly  correct,  and  my 
present  object  is  to  call  attention  to  the  fact  that  iu 
all  probability  camphorogenol  is  merely  a  solution 
of  camphor  in  orthnary  camphor  oil.  In  a  paper 
reiul  before  the  Society  of  Chemical  Industry  some- 
what recentl.v,'-'  I  discussed  the  evidence  ou  which 
the  supposed  existence  of  that  substance  is  based  ; 
and  since  that  time  I  have  ascertained,  by  careful 
experiment,  that  it  is  very  difficult  to  free  oil  of 
camphor  from  dissolved  camphor  by  freezin.g. 
Indeed,  I  have  ascertained  that  when   camphor  is 

*  J.  Soc.  Chem.  Ind.,  Feb.  29, 1888,  pp.  67-69. 


dissolved  in  air-oxidised  camphor  oil,  even  to  the 
(added)  extent  of  20  per  cent.,  none  of  it  can  be 
removed  therefrom  by  freezing.  It  is  tljerefcire 
almost  certain  that  the  camphor  whicii  Yoshida 
obtained  from  his  oxidised  od  (which  had  been 
previously  subjected  to  freezing)  was  pre-existeut, 
and  resulted  merely  from  the  concentration  which 
ensued  upon  repeated  distillations.  Personally,  there 
fore,  I  am  convinced  that  camphorogenol  has  no 
existence,  and  it  is  not  to  be  confounded  with  my 
camphoric  peroxide  which  yields  peroxide  of  hydro- 
gen when  ]ilaced  in  contact  with  water  as  represented 
by  the  following  equations  : — 

CuHicOj  +  H;0  =  C,„H|„0.-  (soluble  camphor) -f-H:;0,. 
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THE  TREATMENT  AND  DISTILLATION  OF 
PEPPERMINT  PLANTS. 

BY   ALBEBI  11.   TODD. 

It  has  been  claimed  that  the  herb  23epponniut,  wheu 
freshly  cut,  yields  more  oil  than  when  ilried.  Is 
this  so,  and  does  the  increased  yield  of  oil  compen- 
sate for  the  increased  expense  of  shipping  the  fresh 
liorb  to  the  distiller  :■' 

This  ([ue.stion  has  long  been  a  disputed  cue,  and 
the  discussions  have  attracted  the  interest  of  both 
scientists  and  manufactiu-ei'S.  That  the  importance 
of  making  a  detenuination  which  would  be  satisfac- 
tory and  tiual  will  be  better  tmderstood,  I  will, 
before  stating  the  results  of  my  exi)eriments,  give  a 
brief  description  of  oiu-  novel  industry,  which  is 
rapidly  Lucreasing  in  importance  and  proportions, 
prefacing  the  description  with  the  single  remark  that 
distillation  is  effected  with  thrce-fohl  rapidiUj  from 
the  dr'i  rather  than  from  the  green  yilants. 

There  are  now  (in  1888)  cultivated  annually  in  the 
United  States  (almost  whoUy  in  the  States  of 
Michigan  and  New  York)  over  20,000  tons  of  pepper- 
mint plants,  yielding  over  120,000  lb.  of  essential 
oil,  thus  requiring  on  the  average  the  production 
and  handling  of  about  3.50  lb.  of  plants  in  the 
umlried  state  for  ii  single  potind  of  the  essential  oil. 
There  are  now  in  America  about  250  small  distilleiies 
where  the  crude  or  natural  oil  is  produced,  each 
distiller  ilistilliug,  beside  his  own  crop,  the  plants  of 
al)out  10  neighbouring  growers  on  the  average, 
making  the  number  of  persons  engaged  in  the 
industry  as  principals  over  2,500,  beside  a  lai-ge 
number  of  workmen  employed  in  the  cultivation  and 
distOlation. 

The  distillers'  charge  for  working  up  the  plants  of 
other  growers  has  by  custom  been  based  upon  the 
nximber  of  poimds  of  oil  obtained  rather  than  upon 
the  quantity  of  plants,  the  present  rate  in  Michigan 
being  '27t  cents  for  each  pound  of  essential  oO.  This 
custom  is  most  satisfactory  to  the  grower,  as  he  pays 
only  according  to  his  receijits,  but  it  will  be  seen 
that  it  is  not  equitable  for  the  distiller  uidess  the 
plaiits  are  v:cll  dried  prior  to  distillation. 

The  manufacturing  system  may  be  briefly  noticed 
as  follows: — The  plants  ha-\-ing  been  cut  when  iu 
full  bloom,  ore  ilrawn  to  the  distilleries,  either  with 
or  without  c\uing,  accoriliug  to  the  notion  of  the 
grower.  The  essential  featvires  of  the  distillery  are  : 
first,  a  large  boiler  for  the  generation  of  steam  ; 
second,  a  pair  of  large  wooden  vats  about  6  feet  iu 
height  and  of  equal  maximum  iliameter,  which  are 
connected  with  the  boiler  >vith  steam  pipes,  which 
enter  them  at  the  bottom  (two  vats  being  used  so 
that  one  may  be  emptied  and  refilled  while  the  other 
is  running  I ;  third,  a  condensing  appjiratus,  which 
consists  of  a  series  of  pipes  coated  with  pure  tin, 
either  with  or  without  the  ordinary  "worm,"  over 
which  cold  water  is  made  to  flow  continuously,  this 
condensing  apparatus  beiug  connected  by  a  duplex  or 
"  changing  valve "  with  the  tops  of  the  distilling 
vats  at  pleasure  ;  lastly  is  the  receiver,  in  which  the 
essential  oil  is  collected,  the  ordinary  form  of  which 
is  a  metallic  vessel  about  12  inches  in  diameter  and 
3  feet  in  height,  from  the  bottom  of  which  an 
exterior  jiipe  leails  to  a  heiglit  nearly  equal  with  the 
body  of  the  vessel.  Recently  I  have  constnicted  a 
much  more  efficient  and  elaborate  receiver  for  rapidly 
separating  essential  oils  both  heavier  and   Lighter 
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tluin  water ;  but  as  this  pnpei-  is  uot  mteuded  as  a 
tet-liuical  treatise  on  npi^aratus,  it  will  uot  bo 
ilescribeil  liero. 

About  three  inches  above  the  bottom  of  the 
clistilliug  vats  are  placed  "false  bottoms,"  coii- 
tiiining  many  perforations,  underneath  which  the 
steiuu  enters  from  the  boiler.  Upon  this  perforated 
false  bottom  is  placed  a  strong  iron  hoop  ha^•ing  a 
diameter  nearly  equal  with  the  vat,  and  supplied 
Tilth  heavy  cross-bars.  Two  pairs  of  strong  chains 
are  secured  to  this  hoop,  meeting  at  the  top  of  the 
vat  in  a  pair  of  rings,  one  of  which  is  fastened  on 
either  side  of  the  vat  at  the  top  while  it  is  being 
tilled.  This  apparatus,  as  will  be  seen,  is  for  the 
pui'pose  of  tU-awiug  the  charge  from  the  vats  after 
distillation. 

The  appiu'atus  l)eing  in  position,  the  plants  are 
thrown  in  by  a  workman  with  an  ordinai'y  hay  fork, 
while  two  or  three  others  are  engaged  in  "trami)ing 
them  diiwn. "  After  the  vat  is  about  one  third  full,  a 
small  supply  of  steam  is  let  in,  which  softens  the 
plants  and  greatly  assists  in  packing.  When  tilled, 
the  vat  is  closed  with  a  steam- tight  cover,  and  the 
other  charge  being  now  distilled,  the  entire  amount 
of  steam  is  turned  on  in  the  now  one.  The  steam 
comes  up  through  the  perforations  of  the  false 
bottom,  and  is  iliSused  evenly  through  the  plants. 
The  oil  is  contained  entirely  in  minute  cells  in  the 
Iciives  and  blossoms.  The  action  of  the  steam  is 
two-fold.  It  softens  the  tissues  of  the  oil  cells,  and 
at  the  same  time,  by  its  beat,  causes  an  expansion 
of  the  piaticles  of  oil,  so  that  they  Inirst  forth  from 
their  miniatiu'C  prisons  and  are  can-ied  ofi'  with  the 
current  of  steam.  The  steam,  now  charged  with  the 
essential  oil,  upon  reaching  the  top  escapes  into 
the  condensing  apparatus,  where  it  assumes  the 
form  of  oil  and  water.  Separation  takes  place  in 
the  receiver,  the  water,  being  heavier,  sinks  to  the 
bottom  and  is  forced  by  the  pressure  from  within 
upward  and  out  through  the  exterior  pipe  refeiTed 
to.  The  oil  collects  on  the  top,  and  is  dipped  oflf  at 
pleasure. 

As  stated,  distillation  can  be  effected  with  tkree- 
fold  the  rapidity  from  the  cu-y  plants,  for  the  effect 
of  drying  is  to  soften  the  plants,  aUowiug  a  larger 
cjiiantity  to  be  used  for  a  charge,  while  stich  large 
charge  can  also  bo  distilled  in  one-half  the  time 
required  for  a  smaller  quantity  of  green  plants. 
But  many  growers,  feaiiug  that  a  loss  of  oil  results 
from  drying  by  diftusion  in  the  atmosphere,  cannot 
bo  prevailed  upon  to  bring  their  plants  to  the 
distilleries  other  than  in  a  green  state.  The  e.rtrcmes 
of  difterence  which  I  have  noticed  are  as  follows: — 
From  a  charge  of  2,000  pounds  of  dry  plants,  well 
covered  with  leaves  and  blossoms,  thoroughly  dried, 
I  have  obtained  20  pounds  of  essential  oil  in  30 
minuks,  an  hourly  rate  of  two  tons  of  plants  and 
JtO  pounds  of  oil ;  from  a  similar  charge  of  vei-y 
coarse  plants,  with  few  leaves  and  blossoms,  distilled 
in  the  green  state,  less  than  /a-o/ioioids  were  obtained, 
fciiuiriiig  one  liuar  for  their  <Ugtillat!on. 

Upon  a  clear  day  in  September,  in  the  middle  of 
the  day,  when  no  dew  or  moisture  was  present,  two 
loads  of  ijeppermiut  plants  were  cut  down  side  by 
side  at  the  same  time.  Both  loads  were  immediately 
raked  up  in  the  gieen  state,  containing  all  the 
natiu'al  juices  of  the  plant,  then  drawn  to  the  scales 
and  weighed.  One  load  was  immediately  ilistUled, 
the  other  load  being  spread  upon  the  ground  and 
dried  for  two  days  in  the  sun.  At  this  time  the 
plants  had  become  freed  from  nearly  every  particle 
of  moisture,  the  leaves  being  so  dry  and  brittle  as 
to  break  off  quite  readily  in"  handling.  This  second 
load,  which  had  thus  beeu  dried  iu  the  sun  and 


open  air,  was  now  spread  out  in  a  loft  and  exposed 
to  a  farther  di-.^ang  and  the  action  of  the  atmosphere 
for  a  little  over  six  months. 

The  first  charge  of  peppermint,  which  was  digtillal 
in  the  (jreen  state,  weighed  2,332  lbs.,  and  produced 
(i  lbs.  i)  ozs.  of  essential  oil,  being  1  lb.  of  oil  for 
each  355'3.i>  lbs.  of  plants,  or  0-2814  per  cent.  After 
the  second  load  had  been  dried  and  exposed  to  tho 
atmospheric  action,  as  stated,  for  over  six  months,  it 
was  then  taken  from  the  loft  and  distilled.  I  would 
say  here  that  all  the  oil  iu  the  peppermint  plant,  as 
indeed  iu  most  if  not  all  essential  oil  plants,  is 
obtained  from  the  leaves  and  Ijlossoms,  and  this  load 
of  plants  being  extremely  dry.  and  having  been 
haniUed  over  a  number  of  times,  lost  in  the  handling 
some  of  the  leaves  and  blossoms.  However,  iu 
distilling,  the  yield  was  more  than  one  pound  of 
essential  oil  for  each  3()2'.j  lbs.  of  original  green 
plants,  which  slight  loss  (about  two  per  cent,  in  tho 
amount  of  essential  oil),  is  certainly  to  be  accounted 
for  fully  by  the  jjortion  of  blossoms  and  leaves  which 
rattled  oil'  in  the  re-handlings.  The  charge  of 
peppermint,  which  was  thus  ftilly  dried,  had  shrunk 
49 '4  per  cent,  of  its  original  weiglit. 

It  will  thus  be  seen  that  although  the  plants  are 
very  aromatic  both  before  and  after  cutting,  there  is 
no  peri'eptiblc  loss  of  the  essential  oil  hi/  tho  most 
thorouiih  ilnjinf!  prior  to  ilistillalion,  the  oil  being  so 
tightly  sealed  in  its  little  prison  cells,  that  a  force 
greater  than  that  existing  in  the  atmosphere  or  the 
rays  of  the  sun  is  necessary  to  free  it.  Indeed,  I 
have  noticed  that  the  leaves  which  fall  off  from  the 
plants  iu  dry  seasons  and  remain  upon  the  groiuid 
over  winter,  even  though  sid)jected  to  rains  and 
snows  as  well,  are  often  found  months  afterwards  to 
be  so  strong  that  one  would  hardly  suppose  that  any 
of  the  strength  had  passed  off.  It  is  known,  though, 
in  practical  experience,  that  when  the  plants  are 
once  thoroughly  dried  and  subjected  to  rains,  the 
water  carries  oft'  a  portion  of  the  oil,  acting  in  that 
respect  as  a  slight  distilling  force. 

It  is  not  within  the  scope  of  the  present  article  to 
treat  of  the  chemical  efiect  produced  upon  the  oil  by 
the  action  of  the  atmosjihere,  the  tests  of  the  oil,  &v. 
Such  determinations  may  l)e  found  Ijy  consulting  tho 
papers  referred  to  in  the  note  below.  The  principal 
results  of  the  experiments  recorded  herein  may  be 
summarised  as  follows  : — ■ 

First,  in  the  treatment  of  peppermint  and  such 
other  American  essential  oil  jilants  as  have  been 
examined,  no  perceptible  loss  of  essential  oil  by 
diffusion  in  the  atmosphere  is  occasioned  by  a 
thorough  drying  of  the  plants  in  the  open  air  at  any 
ordinary  temperatures  prior  to  distillation. 

Seco/nl,  when  the  cbwing  of  the  plants  is  continued 
through  many  months  a  slight  oxidation  of  the 
oil  in  the  leaf  occiu-s  through  contact  with  the 
oxygen  in  the  atmosphere,  decreasing  its  solubility 
and  increasing  its  sjjecitic  gravity,  also  slightly 
raising  its  boUing  point  through  the  formation  of 
a  non-volatile  and  insoluble  resinoid  produced  by 
oxidation. 

Third,  a  long  exposiu-e  of  the  plants  to  atmosi^hei-ic 
action  prior  to  distillation  does  not  perceptibly  affect 
the  crystallising  tendency  of  the  essential  oO,  nor 
other  of  its  physical  tests  except  those  noted,  so  far 
as  investigated. 

Fourth,  to  obtain  the  best  results,  both  as  to  the 
quality  of  the  essential  oil  and  the  economy  of 
transportation  and  mantifacture,  the  plants  should 
be  dried  as  thoroughly  as  possible  without  en- 
dimgeriug  the  loss  of  the  leaves  and  blossoms  in 
handling.      Distillation  should  then  take  place  as 
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Boon  as  convenient,  to  prevent  the  oxidation  of  the 
oil  in  the  leaf  by  atmosplu'i-ic  uctiou. 

Xiite  -V'l.  1.— DiiriuR  the  past  few  years  the 
cousiimptiou  of  peppermint  has  riipiilly  increased, 
so  that  statistics  of  prodnction  anil  distilleries  now 
given  show  a  marked  increase  over  those  given  in 
my  former  papers  on  analogons  subjects,  which  may 
be  found  as  follows  :— In  the  "  Proceedings  of  the 
^Vmerican  Pliiu-macctitical  Association"'  for  1886, 
page  121.  and  the  "American  Druggist"  for  Sep- 
tember 188(i,  page  161.— A.  M.  T. 

Xole  Xo.  2. — Since  writing  the  above,  I  notice  a 
paper  by  Mr.  .Joseph  Schenk  in  the  "  American 
Druggist"  for  .Time  ISSS,  which  corroborates  tlie 
determination  given  in  the  above  paper.  Speaking 
of  the  crystals  in  the  leaves  of  plants  wliich  have 
been  tlried  for  50  yeai-s,  he  says : — "  It  is  remarkable 
how  long  these  crystals  will  remain  in  the  dried 
leaves.  Fnigmcuts  from  an  herbarium  specimen 
gathered  in  Eiu'ope  in  1827  contain  them  in  as 
perfect  a  condition  as  loaves  of  plants  coUecteJ  iiiiite 
recentlv."— A.  M.  T. 


THE  ACTION  OF   SULPHUK  CHLOKIDE 
ON   OILS. 

liY    ClIAS.    A.     lAWSITT,    F.B.S.E.,    F.C.S. 

Till,  action  of  sulphiu-  chloride  upon  oils  has  long 
been  known,  and,  moreover,  turned  to  practical 
account  by  mauufactiu-er.s.  Interesting  pa2)ers  have 
recently  been  published  on  this  subject  by  J.  Carter 
Bell  and  T.  P.  Bruce  AVarreu,  who  propose  to 
employ  this  chloride  as  a  reagent  in  the  testing  of 
oils  and  fats. 

About  two  years  ago  I  made  a  series  of  experi- 
ments on  the  same  subject ;  and,  seeing  the  matter 
was  at  present  attracting  attention,  resolved  to 
collect  for  publication  any  of  my  notes  which  might 
be  of  interest. 

The  first  point  wliich  must  strike  the  experimenter 
is  the  heat  reaction  between  the  chloride  and  certiun 
oils,  and  wliich  is  more  marked  than  when  using 
sulphuric  acid  (Maumene's  test).  It  occurred  to  me 
to  make  a  series  of  experiments  to  see  if  characteristic 
results  could  be  obtained  which  might  be  turned  to 
some  account  as  a  test  for  oils. 

The  method  of  procedure  was  as  follows  : — 30  grms. 
of  oU  were  weighed  in  a  small  lieaker,  which  was 
then  placed  into  a  somewhat  larger  lieaker,  and  the 
space  between  them  packed  with  cotton  wool.  The 
temperature  of  the  oil  having  been  taken,  the  chloride 
was  poured  in  slowly  during  constant  stirring,  and 
the  time  having  been  noted  the  thermometer  was 
kept  stationary  until  the  temperature  ceased  to  rife, 
when  it  was  noted  down,  and  also  the  time. 

Tiie  chloride  used  was  light  in  colour,  and  was 
jiractically  pure  S..C1:.  This  is  an  important  point 
to  observe  so  as  to  ensiu'e  agreeing  results,  and 
which,  I  note,  is  mentioned  by  Warren.  By  using  a 
dark  chloride  which  contains  SClj,  and  varies  much 
in  composition,  satisfactory  results  could  scarcely 
be  olitained.  A  chloride  which  on  distillation  gives 
imy  distillate  under  130^  C,  and  leaves  above  2  per 
cent,  of  solid  residue  behind,  should  be  rejected.  I 
experienced  no  difficulty  in  carrying  out  the  trials 
with  any  oil,  except  ca.stor  oil,  which  was  found  to 
be  almost  unmanageable  with  pure  chloride,  as  yon 
cannot,  on  account  of  its  high  viscosity,  stir  in  the 
chloride  quick  enough  to  prevent  the  oil  being 
attacked  locally,  and  it  gets  very  lumpy,  some  of  the 


oil  nt  the  same  time  being  left  imtouched.    This  ■was 

specially  the  case  when  the  higher  percentage  of 
chloride  was  used.  It  suggested  itself  to  dilute  the 
chloride  with  bisulphide  of  carbon  or  beuzoline,  but 
this  I  thought  would  introduce  an  error,  as  the  loss 
of  heat  occasioned  by  the  evaporation  of  the  solvent 
would  vary  as  the  temperature  was  high  or  low. 

The  results  are  tabulated,  and  for  the  diflerent  oils, 
when  2  cc.  of  chloride  were  added,  the  rise  iu 
temperature  Viuied  from  0  •  5"  C.  per  minute  incase 
of  palm-nut  oil  to  27  •7"  C.  for  castor  oil ;  for  3  cc.  of 
chloride  from  1  C.  per  minute  for  palm-nut  oil  to 
27  SI"  C.  for  cod-Uver  oil  ;  and  for  1  cc.  of  chloride 
from  1- — 1  •  t  C.  per  minute  for  palm-nut  oil  to 
48 ■  7^  C.  for  linseed  oil. 

No  doubt  castor  oil  would  exliibit  a  higher  rise 
per  minute  than  cod-liver  for  3  cc.  added ;  but  the 
only  reliable  experiment  was  with  2  cc.  of  chloride. 
The  manner  in  which  the  temperature  rose  was 
noticeable;  for  instance,  with  rape  and  ha-d  it  rose 
very  slowly  at  the  commencement,  and  afterwards 
proceeded  quickly,  whilst  in  the  case  of  others — for 
instance,  linseed  and  castor  — it  begins  to  mount  up 
at  once.  It  would  almost  seem  that  in  examples  of 
the  former  type  some  decomposition  had  to  be  eflected 
before  the  chloride  could  act  freely. 

Seeing  that  the  majority  of  the  oils  used  in  the 
trials  were  compounds  of  fatty  acid  with  glycerol, 
the  action  of  chloride  was  tried  on  glycerol,  oleic, 
and  stearic  acids.  It  seemed  to  have  little  or  no 
action  on  glycerol,  the  rise  in  temperature,  as  shown 
in  the  table,  being  due,  I  think,  to  the  decomposition 
of  the  chloride  by  the  water  contained  in  the  glyce- 
rol. It  has  also  little  action  on  stearic  acid,  but 
with  oleic  acid  it  shows  a  heat  reaction  somewhat 
similar  to  ohve  oil,  but  the  product  was  in  no  case 
solid,  a  result  which  smprised  me. 

During  the  action  of  the  chloride  there  is  iu  some 
cases  a  copious  evolution  of  hydrochloric  acid  gas — 
for  instance,  with  palm,  cod-liver,  castor,  rosin,  and 
mineral  oils — whilst  in  others,  with  seal,  rape,  and 
olive  oils,  the  reverse  was  the  case.  The  evolution 
of  gas  had  iu  some  cases  a  marked  effect  in  stopping 
the  rise  in  temperature,  notably  in  the  case  of  mineral 
and  rosin  oils. 

Iu  all  cases,  with  the  exception  of  palm  oil  which 
appeared  to  get  thinner,  the  oils  were  thickened  by 
the  action  of  the  chloride,  and  when  the  higher 
proportions  were  used  the  resulting  jiroduct  was 
usually  solid.  Sperm  oil  was  a  notable  exception,  as. 
although  it  became  somewhat  more  viscous,  it  did 
not  show  any  signs  of  solidifying  even  with  5  cc. 
of  chloride.    , 

A  large  proportion  of  the  oils  solidified  long  before 
the  maximum  temperature  was  reached. 

The  solidified  oil  had  usually  characteristic  physical 
properties,  such  as  elasticity,  colour,  transparency, 
dryness,  &c. 

As  regards  the  chemical  reaction  which  takes  place 
between  the  oil  and  the  chloride,  it  is  usually 
regarded  as  one  in  which  sulphur  replaces  hyilrogen, 
and,  the  latter  combining  with  the  chlorine,  is 
evolved  as  liyilrochloric  acid.  This  docs  no  doubt 
take  place  to  a  certiun  extent  with  all  the  oils, 
although  the  gas  in  some  cases  is  not  evolved  visibly, 
but  besides  HCl  there  is  very  often  SO-  and  ll.S 
given  ofl'  in  small  (luantities.  I  remember  that 
during  these  trials  I  wore  a  silver  watch,  and  it  was 
turned  quite  black  in  a  short  time. 

As  regards  constitution,  the  oils  experimented 
upon,  excepting  sperm,  rosin,  and  mineral,  are 
regarded  as  a  mixture  of  two  or  more  glycerides  of 
fatty  acids,  glyceride  of  oleic,  stearic,  and  palmatic 
aciiis   predominating,   with   the   exception   of   rape, 
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Oil. 


Sperm. 


Wliale 


Xeatsfoot 


I^nl. 


lUpe  . 


Cotton  seod 


l.in<MH»U. 


Olive 


Mineml. 


Specille 
Gravity. 


orcc.    iTempen-  Djri„_ 
SjCI,.    I     ture.       K^UW- 


.•^eal 


°C. 
■882ntir> 


•OM  at  k; 


-SlSatlC 


•91«  at  IC 


-914  at  16 


•11-2-2  at  li; 


Caster   -!>827atl5-3 


Cod  liv.T :    -938  at  15-i 


Palm  , 


Palm  nut . 


Rosin 


•««  at  15 

S'SSSatOS 
|-{C7at98 

-f«7  at  10 


f)lHicacid. 


Stearic  acid . 


Glycerol 


Biaeof 
°C.  per 
Minute. 


Pin.1  Condition  of  Oil.     t  ^^p^Jj^enf"  '  G«»  Evolution. 
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t 
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t 
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tj 

+2 
+3 

u 


°c 

37 
M 

71 

as 

79 
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57 
71 
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SI 

ea 

82 
40 
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X 

IS 
5^ 

Si 
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2S 


X 

45 

5 

s 

9 
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S3 

.'.3 

74 

99 

:3 

21 
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11 

in 

8 

8-8 

6 

14-2 

10 

4-4 

i; 

13-2 

3 

•22-4 

r. 

9-4 

3 

GC 

4 

89 

2 

«i 

3 
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4 

!« 

4 

57 

4 
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9 
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7 
r, 
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I 

3 
3 
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3 
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9 
8 


14- 1 

.30-2 

73 

W2 

•20- 5 

2  4 

C-9 

3-3 

'.1-3 

ll-S 

44 

71 

15^4 

11-4 


79 

3 

2C^3 
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.7 
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32 

i; 

8-7 

C9 

5 
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94 

4 
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22^5 

13-7 

27-3 
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15 
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•22 -5 
0-5 
1^0 

r4 

44 
8-S 
10-6 
14-9 
l(;-3 
0-7 
1-6 
3-0 


Liquid  

Liquid  more  Ttscous 

Liquid  more  viscous 

Liquid  very  viscous   

Liquid  more  viscous 

Solid  sticky  

Solid  dry 

Liquid  more  viscous 

Liquid  very  viscous  

Solid  dry 

Liquid  more  viscous 

Liquid  very  viscous  

Solid  sticky 

Liquid  very  viscous  

Solid,  got  dry  on  standing 

Liquid  more  viscous 

Solid,  sliglitly  sticky   

Solid  dry 

Liquid  more  viscous 

Liquid  very  viscous  

Solid  sticky 

Liquid  \iscous   

Liquid  very  viscous   

Solid  sticky 

Liquid  viscous   

Liquid  verj"  viscous  

Solid  drj' 

Liquid  very  \iscous  

Solid  sticky  

Liquid  viscous 

Solid  very  sticky  

Solid  dry 

Liquid  

Liquid  

Liquid  

Semi-solid 

Solid 

Solid 

Solid 

Solid 

Liquid  more  viscous 

Little  more  viscous 

Liquid  viscous  

Liquid  viscous  

Liquid  viscous  

Solid 

Solid 

Liquid  


I 
Little  darker  .. 

Little  altered... 

Darker 

Darker  

Darker 

Darker  

Ver}'  dark 


Very  small. 


None. 


>Sliel)t. 


All  darker Sliglit. 


^  Xot  changed 


|-Not  chaiiseil 
I 


Slislit. 


!  None. 


J-DarKcr :  .Sliisht. 


I 
1 

}- Little  darker  .. 

Ii 


',  Considerable. 


(■Little  chaneed  .     Slialit. 

I 


Little  chanecd 
Darker 


!- All  darker... 

J 

f-Mucli  darker  . 


[-.Abundant. 


Abundant. 


.\bundant. 


►Darker Abundant. 


i- Little  changed  .  ,  Slight. 


Darker I  Abundant. 


>■  Darker  , 


Darker  . 


No  difference  . . . 


Considerable. 


None. 
Noue. 


Unreliable. 


t  Initial  temperature,  ii"  C. 


Initial  temperature,  W  C. 


§  From  Allen 'a  Organic  Analysis. 
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■which  is  sftid  to  be  oomposetl  principally  of  glycei  ide 
of  biassic  noiil.  Thnt  the  iictiou  of  chloride  ou  oils 
producing  a  solid  product  is  due  to  the  presence  of 
the  glyceride,  is  almost  i)roved  hy  the  ditt'erence  in 
the  cn'se  of  sperm  oil,  -nhich  does  not  give  a  solid 
product,  and  which  is  composed  principally  of  oleic 
ethers  of  the  hiprher  monatomic  alcohols,  glycerides 
being  almost  entirely  ahseut.  ^Mineral  and  rosin  oils, 
■which  consist  chiotiy  of  hydrocarbons,  like\\'ise  give 
n  liquid  product. 

It  seems  strange  that  the  action  of  chloride  on 
those  oils  which  are  thought  to  be  approximately  of 
the  same  composition  should  be  so  different — one 
gi-ving  off  a  large  quantity  of  gas,  another  little  or 
none,  and  at  tlie  same  time  giWng  dill'erent  heat 
reactions  and  tiual  i-)roducts— for  instance,  palm-uut. 
linseed,  and  lard  oils,  which  are  said  to  consist 
principally  of  glyceride  of  olein. 

No  doubt  the  action  of  chloride  on  oils  -n-ill  help 
to  elucidate  some  interesting  points  as  to  their  con- 
stitution when  their  reactions  are  better  understood. 


Siomnal  anti  patnit*  ili'tfrature* 

I,-GENEEAL  PLANT,  APPAEATUS,  AND 
MACHINEKY. 


PATENTS. 

Tiiiprnvemeuls  in  Apparatus/or  Cooling,  Heating,  or  Purify- 
-       ■  -      '-  "  ■  ■■     •■•        A.  J,  "     '• 

Pat.   9199, 


'-ng. 


i'ng,  Liquith,  Gases,  Vapours,  and  the  like.     A.  J.  BoiUt, 

lyondon.     From  .1.   Fischer,   Vienna.     Et 

June  28,  1887.     8'/. 

The  primary  object  of  this  invention  is  the  heating  and 

purification  of  feed-water  used  in   steam  boilers.     One  of 

the  several   modifications   described  is  shown    in  Fig.  I.  ; 


^  J\- 


- — ■     '-S, 


.^%i^- 


*  Any  of  these  speriftrations  may  be  obtoined  by  post,  by 
remittinn  the  cost  price.  p(u»  poslnfje.  to  Sir.  11.  Render  Lack, 
Comptroller  of  the  Patent  Office.  Soutlinnipton  BuildinRS,  Chancery 
Lane.  London,  'W.C.  The  amount  of  postage  may  be  calctihited  as 
follows ; — 

If  the  price  docs  not  exceed  M \d. 

Al)0ve  M.,  and  not  excccdini?  1«.  M Id. 

„      l».6rf 2".  ■•'' !<<'■ 

.     2«.4d ^.M 2rf. 


a  a  are  plates  irlth  frames  d  d  between  them,  forming 
hollow  chambers  and  separated  by  frames  h  b,  the  series 
bein;I  held  together  by  means  of  tie  rods  between  the  end 
castintrs  S  and  S'.  The  space  in  the  chambers  /)  and  also 
that  between  the  plates  a  eonnuunieate  with  each  other  by 
jiorts  shown  in  the  sides  of  the  apparatus.  Feed-water  to 
lie  heated  enters  at  A,  passes  over  the  surfaces  of  a  a  from 
one  to  the  other  by  means  of  hole  n,  and  finally  leaves  the 
apparatus  at  /i,  steam  similarly  enters  at  K,  and  in  a  reverse 
direction  to  that  of  the  water  lea\es  at  K'.  The  water 
condensing  iH-tween  the  plates  enters  a  vessel  closed  to 
the  air,  and  is  returned  to  the  boiler  by  means  of  a  pnm|i. 
The  specification  contains  13  clauses  covering  uioditieations 
described  of  the  apparatus. — C  C.  H. 


Apparatus  for    Purifying  and    Softening    Water.     <!.  E. 

Stead  and  K.  Lancaster,  Leeds.     Eng.  I'at.  ''if,.  May  20, 

1888.     8(/. 
Tut:  apjiaratus  ]irovides   for  the  heating  of  the   water  by 
means  of  steam  coils  for  the  expulsion  of  the  carbonic  acid 
and  preci])itation  of  carbonate   and  sulphate   of  lime,  the 
water  being  afterwards  cleared  by  iiassing  through  filters. 

— G.  H.  B. 


Apparatus  for  Purifi/iug  auj  Siftening  Water  and 
Preventinii  Incrustation.  J.  Langstaffe  and  H.  D. 
I'eckover,' London.     Eng.  Pat.  8003,  June  1,  1888.     firf. 

A  ciRCfi,\R  brush  of  vegetable  or  other  fibre  or  metallic 
wire  for  placing  in  boilers  with  the  object  of  attracting  to  it 
all  impurities  or  mineral  matter  existing  in  the  water. 

— G.  IL  B. 


II.-PUEL.  GAS,  AND  LIGHT. 

Preparation  of   Watir   Gas.     J.    Lang.     Dingl.  Polyt.  .T. 

269,  130- 
Ax  account  of  researches  to  determine  the  degree  of  inter- 
action of  the  constituents  of  water  gas  at  various  tempera- 
tures, with  special  reference  to  methane. 

Temperatures  under  (iOO°  were  determined  by  Naumann's 
method  (Iter.  18,  1*548,  and  this  Journal,  1885^  187),  above 
6uO^  by  observations  of  the  fusion  of  metals  and  salts.  The 
reactions  took  place  in  a  porcelain  tube  filled  with  fragments 
of  porcelain. 

I.  Inteuactiox  of  CH,  and  C0». 


Temperature. 


COj  Percentage 
in  Original. 


Percentage  Composition  of 
Product. 


COj. 


CO. 


814"— 703" 

•11 -0 

n-0 

0-0 

in.M'— (".M" 

33-3 

1            •20-8 

e-i 

losf-n.'it"' 

iio-i 

i            .20-1 

1 

8-2 

In  these  experiments,  as  with  CH4  above,  some  carbon 
was  separated. 

IT.  iNTKn.VCTION  OP  CTlf  AND   Aqbijous  Vapour. 

T  <  1,054°  (-  Cn)  >  9'54  (+  Ag). 

The  jpis  was  saturated  with  aqueous  vapour  by  passing  it 
through  hot  water. 


Temp,  of 
Water. 

Percentage  Composition  of  Product. 

89° 

C0,=l-2 

O=0'B  lcO=2-8 

H=48-8'CH,=«-B 
47-1 j          87-3 

N=3-2 
1-2 
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The  following  reactions  have  therefore  taken  place  :  — 
CUt  +  HjO  =  CO  +  3  H.; 
3  C0»  +  CH,  =  4  CO  +  2  H.O ;  i 

CO,  +  C  =  2  CO.  I 

lo  these  experiments  al80  carbon  was  separated. 

The  following  resnlts  were  obtaine<l  in  passing  CO;  over 
heated  graphite :  (a)  at  600°  some  CO  was  formed  ;  (A)  at 
954"  the  resultini;  pas  contained  90  per  cent.  CO.  With 
aqneous  vapour  the  following  ;  (n)  at  Cno°,  some  H  formed  ; 
(4)  at  1,000^,  the  resultinfr  <ras  had  the  followinfr  composi. 
tion:  CO.  19-4,  H  13-6,  X  670  per  cent.  The  latter 
resulted  from  the  air  carried  forward  hy  the  steam  ;  CO; 
was  absorbed  by  the  water  over  which  the  gases  were  | 
eollecte<l.  i 

III.  Action  of  Oxtgex  rpox  CARnox. 

The  form.s  of  carbon  experimente<l  upon  were  blast 
furnace  graphite  and  retort  carbon.  Tlie  experiments  at 
the  lower  temperatures  (.iO(r)  were  performed  in  glass 
tubes. 

(a.)   Wilh  Retort  Carbon. 


Percentatre  Composition  of 
Product. 


C(V 


CO. 


Time  of 

collecting 

louce. 


Remarks. 


1 

89-4 

8-4 

S-a 

2  minutes 

1 

2 

89-2 

8-5 

23 

2 

S 

90-0 

7-S 

fi 

4 

4 

5 

flO-1 
ill  -4 

'I'i 
G-1 

2-5 

10 
20 

1    Carbon  well 
y       under 
red  heat. 

G 

02-5 

6-3 

2-8 

25       ,, 

7 

•>l-3 

3-0 

2-7 

60        „ 

S 

ixi-i 

00 

38 

4  hours 

J 

!l 

!t0-5 

(•t 

2-1 

10  seconds 

Low  red  heat. 

10 
11 

89-J 

8-4 

21 

n..> 

2  mlnntes 

1       ., 

X    Below  red 
j          heat. 

I'lTcenUijcc  Comi»ositiou  of 
Gases. 


CO,.         O.  CO.         N. 


471 

46-7 

3-5 

2-7 

30  minutes 

13-5  !l 

Wo 

4S-3 

S-3 

8-9 

SO       „ 

13-5  !l 

2C-2 

68-4 

2-7 

2-7 

10       , 

9-7:1 

27-1 

67-3 

2-8 

2-8 

10       „ 

9-7:1 

lfl'2 

74-9 

3-1 

2-5 

1 

6-2:1 

I'rorn  these  results  it  appears  that  at  or  about  ."lUO  the 
formation  of  CO  can  be  eiitirelr  preveiite<l  by  sufficiently 
retarding  the  rate  of  flow. 

(i.)    With  Purified  Graphite. 


Time  of       i 

collecting     |KatioCO.  :  CO 
lOO  cc. 


In  further  eluciilation  of  these  results  the  author  also 
investigated  the  interaction  of  these  carbons  and  a  mixture 
of  oxygen  (77-7  per  cent.)  and  carbonic  oxide  (18-5  per 
cent.). 

The  results  of  13  experiments  at  temperature  from  .500° 
to  734°  are  given.     They  show  clearly  that  in  the   com-   I 
bustion   of    carbon  the  formation  of  COj  precedes  that 
of  CO. 


IV.  Action  of  Aqfeous  V.vroi  u  ttox  C.vnnoN  and 

GnAl-IIITK. 

(«.)  Carbonic  acid  gas  saturated  with  water  vapour  was 
passed  over  carbon  heated  to  .i  temperature  somewhat 
nnder  600°.  There  was  an  appreciable  reaction  according 
to  the  equation:   C  +  2  H.,0  =  CO;  +  2  H». 

(6.)  Nitrogen  saturated  with  aqueous  vapour  passed 
over  carbon  heated  to  630°.  There  was  considerable 
reaction.  The  gaseous  product  had  the  following  com- 
position :  CO;,  20-4;  CO,0-»;  H,  .W  8;  N,  38-9  per  cent. 
The  CO  is  to  be  regarded  as  a  secondary  product. 

(c.)  Action  of  Ai/uenu.i  Vapour  upon  (iraphite.  Par- 
ticulars of  results  in  subjoined  table :  — 


Composition  of  Product. 


CO^ 


13-4 
lG-2 
22-5 
20-0 
17-4 
19-4 
17-5 

is-s 

18-4 


CO.    1     H. 


X. 


Tem- 
pernture. 


Length 


100  cc. 
collected 


8-8 
10-8 

6-1 
10-3 
15-6 
13-7 
160 
17-S 
16-9 


56-0 
62-2 
68-0 
68-3 
64-6 
65-7 
65-3 
62-0 
62-1 


21-S       814°— 861°      40  cm 
40 


10-8 
8-4 
1-4 
2-4 

1-2 
1-2 
2-4 

2-i; 


861° 
954° 


951'— l,Oi»= 


From  these  experiments  i'.  is  concluded  that  the  ratio 
CO  :  CO;  increases  with  the  temperature.  At  the  higher 
temperatures  both  the  reactions,  CO;  +  C  =  2  CO  ; 
and  CO  +  H.;0  =  CO;  -i-  H;,  take  place  simultaneously. 

V.    Ee  ACTION    EETWEEN    CO;    AND    C. 

A  stream  of  dry  carbonic  anhydride  was  passed  slowly 
over  carbon  heated  to  600°.  The  issuing  ga-s  containetl 
CO;  =  96  per  cent.,  CO  =2,1?  =  2.  The  resulting  gas  was 
passed  repeatedly  through  the  tube,  and  at  the  end  of  four 
hours  Avas  found  to  contain  CO;  =  94-7,  CO  =  2-3.  The 
limit  of  the  reduction  is  thus  speedily  attained.  Kxperi- 
ments  at  higher  temperatures,  634 — l,o.j4  ,  showed  an 
increase  of  the  ratio  CO  :  CO;  in  direct  proportion  with 
the  increase  of  temperature.  Even  at  1,0.54°  there  was  a 
small  proportion  (0-tj — 3  per  cent.)  of  residual  CO.. 

The  resnlts  were  not  influenced  by  dilation  of  the  CO; 
with  an  inert  gas  (N). 

VI.  Rf.ACTION   BETTTEES  AQPEOrS   VAPOtfR   AXD 

Cakbonic  Oxide. 

The  gas  was  passed  through  water  at  80°,  thence  through 
a  tube  heated  to  950°.  The  percentage  of  carbonic  acid  in 
the  pro<luct  varies  from  1.5-2  to  18-8.  No  further  increase 
being  obtained  on  continually  repassing  the  gas  through 
the  tube.  On  passing  the  carbonic  oxide  through  water 
heated  to  95°  the  percentage  of  CO.  was  increase<l  to  40. 


VII.  AcnoN  OF  Aqiteocs  Vapour  tfon  Carbon  at 
1,000°. 

(a.)  Nitrogen  gas  saturated  with  aqneons  vapour  at  25°. 
Composition  of  Product. 


X. 


22-8  54-5        Twice  peiswed  throucli. 

SO-3  38-9        20  times  passed  through. 
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(6.)  A  mixture  of  CO  =  82  •  0,  H  =  23  5,  N  =  44  •  5,  saturated 
with  aqueous  vapour  at  25°. 


Composition  of  Product. 


Even  :it  1 ,000°  therefore  the  decomposition  of  water  by 

oarlHiii  is  incomplete. 

\\c  ni:i_v  refer  tli(i.«c  mcirc  particularly  interested  in  this 
siilijcct  to  the  oriirinal  paper,  Zcits.  I'hvs.  Clieni.  18*<8  II. 
ICl.— C.F.  C. 


Weslphalian   Cannel  and  Pseudo-Cannel  Coal.     F.  Muck. 

.Tourn.  f.  Gasbelcucht.  31,  27.". 
Co.Mi-.\RIsoNS  are  drawn  lictwceii  the  pscuilo-caiinel,  des- 
cribed bv  the  author  in  1S81,  and  the  true  Westphalian 
cannel.  liotli  coals  \ar_v  from  firev  to  black  in  colour,  have 
))lane  or  plano-conchoidal  fractures,  and  are  apparently 
devoid  of  lamination  ;  but  although  of  about  equal  hardness, 
the  true  cannel  is  suiticicntly  tou^jh  to  withstand  turnin<r  on 
the  lathe,  while  the  other  breaks  up  under  the  tool.  The 
true  cannel,  moreover,  is  a  good  pas  coal,  rich  in  hydrogen, 
and  especially  so  in  available  hydrogen ;  it  is  easily  kindled, 
and  burns  with  a  bright  flaiue :  the  coke  residue  in  a 
crucible  is  in  the  form  of  a  flat  plate,  generally  w  ith  radial 
fissures,  hut  never  intiimcscent,  whereas  the  pseudo- 
canuel  gives  a  greater  yield  of  a  coke,  which  is  more  or  less 
bulky ;  and  the  coal  itself  is  richer  in  carbon  and  coiTe- 
spondinglv  poorer  in  hydroffen,  available  hydrogen  and 
oxygen,  and  is  of  little  or  no  value  as  a  gas  coal.  But  the 
chemical  differences  between  the  pseudo-cannel  and  anthra- 
cite occuring  with  it  are  extremely  suuill.  v.  Giimbel  has 
submitted  the  coals  to  microscopical  examination,  and  finds 
that  the  true  and  false  cannel  differ  as  to  the  parts  of 
].lants  discoverable  in  them,  whilst  the  different  pseudo- 
eannels  remain  constant  in  this  respect :  the  anthracite  (in 
which  traces  of  strncture  are  almost  obliterated)  occurring 
with  the  pseudo  canuel  in  no  way  differs  from  that  in 
which  the  latter  is  not  present.  Finally,  v.  Giimbel  believes 
the  psemlo-cannel  to  be  due  to  a  sedimentary  carbonaceous 
deposit.— \V.  G.  M. 


Comjireased    Oil-Gas   and    its    Applications.       .\.    .\yrcs. 
Proc.  Inat.  Civil  Knginccrs.  April  10,  1888. 

The  manufacture  and  compression  of  oil-gas  have  formed 
the  subject  of  many  patcni.s,  some  of  which  dale  as  far 
hack  as  the  beginning,  of  the  present  century.  The  oil 
chosen  for  this  n  anufacture  is  the  "  product  of  heavy 
petroleum  or  shale  oil  once  distillvd  ;  it  has  a  specific  gravity 
of  al)out  0840,  more  or  less,  and  flashes  at  about  220°  F." 
The  manuf;\cture,  as  carriird  on  by  the  "  I'intsch  "  system, 
is  briefly  as  follows  :— Two  catt-iron  retoits  are  set  in 
brickwork  and  heated  in  the  usual  way  (this  .lournal,  1884, 
•if>2— 3).  The  upper  retort  is  provided  with  a  scries  of 
sheet-iron  trays,  upon  which  the  oil  is  allowed  to  drop  at 
the  liack  en(i  of  the  retort.  Thence  it  runs  forward  and 
finds  its  way  by  suitable  pipes  to  the  front  end  of  the 
lower  retort,  in  which  there  are  no  trays.  This  retort  it 
traverses  from  front  to  back,  autl  is  by  this  time  converted 
into  a  dense  yellow  vaponr,  wiiieh,  by  passing  through  a 
hjilranlic  main,  a  condenser,  and  a  lime  and  sawdust 
purifier,  is  freed  from  tar  and  other  impurities.  Under 
normal  conditions  there  is  a  pressure  of  .■)  or  6  inches  of 
water  in  the  retorts,  gradually  dimiuishiiig  to  about 
1 ',  inches  in  the  gashohler.  .\  plant  consisting  of  two 
pairs  of  retorts  will  make  about  420  cubic  feet  of  gas  per 
hour.  The  gas  is  finally  compressed  to  about  10  atmo- 
spheres in  portable  gasholders  to  be  employed  for  charging 
buiijs,  ."tc.  The  illuminating  intensity  of  the  gas  as  made 
inav  be  taken  at  from  40  to  .'lO  candles  when  burned  in  a 
London  standard  Argand  burner  at  the  rate  of  5  cubic  feet 
per  hour  under  a  pn^ssure  of  O-!)  inch.     After  compression. 


however,  the  gas  loses  about  20  per  cent,  of  its  illuminating 
power  from  deposit  of  hydrocarbon.  One  gallon  of  oil 
yields  from  70  to  OO  cubic  feet  of  gas.  The  cost  varies 
aee(Uiling  to  the  conditions  of  production  from  is.  C</.  to 
IGjs.  per  1,000  cubic  feet. 

One  of  the  most   important   applicatioius  of  compressed 
oil-gas  is  its   use  for  buoys   and  beacons.     Gas  buoys,  as 
used  by  the  Trinity   House  authorities,  are  of  best  mild 
steel,  spherical  in  form  and  carrying  a  light  w  rought-iron 
superstructure,  in  which  is  a  lantern  enclosing  the  illumina- 
ting   apparatus.      The    gas    is    conta'ncd    in   the   spherical 
portion  of  the  buoy  muler  a  pressure  of  .5  or  6  atmospheres, 
and  burns  at    the   rate   of  0*7.5   cubic  feet  per  hour.     The 
light   C1U  be  maintained  for  lOfi  nights  and  days  without 
recharging.      The   lighting  apparatus  consists  of  a   group 
of  three    small    fish-tail    burners    surrounded    by    a    small 
dioptric  fixeil  lens,  which  raises  the  intensity  of  the  flame 
from  5  to   from  17  to  20  candles.     The  focal   plane  of  the 
light    is    12    feet   (i   inches  above   the  sea  surface,  and  it  is 
visible   for  about  9  miles.     The  steadiness  of  the    light   is 
maintained      1>\     a     hignly- sensitive    automatic     regidator, 
which    depends    for    its   efficiency    upon   the    fact    that   the 
pressure  of  the  gas  acting  upon  a  flexible  diaphragm  causes 
a    distention,    which    sets    in    motion    a    sy.-tem    of   levers 
com  ccled  with  the  valve  that  controls  the  supply.     For  the 
production  of  a  flashing  light  the  pressure  of  the  gas  upon 
a  similar  diaphragm  is  made  to  alternately  open  and  close 
the  ])ipes  e(mvcving  the  gas  from   the  regulator  and  to  the 
burner.     A  snutll  pilot  jet,  fed  independently  of  the  flashing 
apparatus,    ensures    the    ignition    of    the    gas    each    lime. 
In   188."i  the  Trinity   House   erected   two  iron   lighthouses 
similar  in  construction,  the  one  at  Stoneness,  on  the  Essex 
side  of  the  Thames,  the  other  at  Broadness,  on   the  Kent 
side.     In  the  former  is  burnt  a   spirit  of  petroleum   called 
deodorisc'i  naphtha — on  Liudberg's  system — and  in  the  latter 
compressed  oil-gas.     The  annual   cost   in   the   one   case  is 
1 17/.  lOs.  id.,  as  against  157/.  12s.  in  the  other,  but  as  the 
intensity  of  the  t^toneness   light   is  only  GO  candles,  while 
that    of   the    Broadness    is   500,  it    will    be    Seen    that    the 
advantage  is  greatly  on  the  side  of  the  compressed  oilgas 
At    Ailsa    Craig,    gas    made    from    ordinary   illuininaling 
paraffin  is  mixed  with  air  in  the  proportion  of  .35  parts  to 
G5  parts  of  oil-gas  and  used  both  for  the  lighthouse  anfl  fi^r 
five  "  Otto  "  silent  gas-engines  employed  in  compressing  air 
for  working  two  automatic  fog  signals.     The  cost  of  theg-as 
(for  oil  ami  coal  ahme)  is  about  5s.  9rf.  per  1,000  cubic  (cet. 
On   Uecember  3lst,   1887,  there  were  in   use  in  different 
parts  of  the  world,  on   the  Pintsch  system  alone,  149  gas 
huo\s,    17    lightships,  and    58   beacons   and   other   I'ghis. 
Of  these,  59   liuoys  and  39  other  lights   are  on  the  Suez 
Canal.      Great    Britain    comes   next    with    30   gas   buoys, 
four  lightships,  and  eight  other  lights.     Another  important 
and  growing  application  of  compressed  oil-gas  is  its  use  for 
the  lijihting  of  railway  trains.     It  was  probably  first  trieil 
with    satisfactory    results    in    1871    on   the    Lower   Silesian 
Bailway.  (jerman\',  but    now   is  ver^    generally  adopted  by 
the  leading  lines  of  this  country  an<l  (Ternuiny.      in  England 
the    I'intseh    sTstcin    has   a    formidable   rival    in    that    of 
l*ope  and  Son,  whf^se  patent  is  in  use  by  the  London  and 
Norfh-\\'estern  and  Great  Western  Railways.     In  all  it  is 
calculated  that  there  are  nearly  9,000  carriages  fitted  up  on 
both   systems   in   Great   Britain,  and  about   19,000  'on  the 
Pintsch  system  abroad.     The  chief  difference  between  the 
two   systems    is   that    in    the   case   of    Pope's    the    oil    is 
introduced  as  a  fine  spray  into  the   lower  retort   first,  and 
that   no  trays  are  employed   in  either  retort.     The  Dublin 
Steam  Packet   C(>uipany  ha\"e  adopted  compressed  oil-gas 
for  the   mail   rooms   on  board  their  steamers.     The  gas  is 
made  at  Holyhead,  compressed   in   gasholders  to    10  atino 
spheres,  carried  by  a  ;^-iuch  lea<l  pipe  to  a  filling  box  on  the 
pierheail,  and  thence,  by  a  flexible  hose,  to  a  receiver  on  the 
nuiin  click. — A.  1!.  1). 


Estimation  uf  the  Volume  of  the  (ius  in  Gas-pipes  or  Flues. 
Chem  Zeit.  12,  723. 

TiiK  estimation  of  combustion  or  generator  gases  by  means 
of  mechanical  appliances  is  attended  with  very  great 
difficulties.      The    Imt   guses    are    liable   to   destroy    such 
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nppnratus,  ash  and  dust  may  render  them  inefficient,  and 

fiirtliiT  tlifv  ou^lit  to  oucupy  the  wliolo  cross  section  of 
llu'  flue,  lis  ill  the  difTerent  parts  of  the  flue  the  j^as  will 
have  a  different  velocity. 

In  Munich  the  estiiualioii  of  the  volnine  of  the  smoke 
phases  of  1  kilo,  of  coal  was  done  in  the  following  manner  : — 
Jf,  for  instance,  the  comhustion  gases  contain  of  CO;,  G'12 
jier  cent.,  ('(),  0-H9  per  cent.,  H,  0-  lo  per  cent.,  0,'14-L'l 
per  eent.,X,  81  cn  p'  rcent.,  and.  if  the  coal  which  was  used 
eontaineil  acoordin;jr  to  coinluistioii  81 -G  per  cent.  ('.,  then 
in  1  cm.  of  the  pas  is  contained  as  I  cm.  of  CO.,  or  CO  at 
(r  C.  and  7C0  mm.  pressure  contains  0-5364  kilos,  of  C. 
[0-0012  + (>()0S9]  xO-.'J3C4  kilos.  =  37-60  gr.  C. 

Now   1  kilo,  of  coal  contains  81   G  per  cent.  =  81G  prins. 

81G 

of  C,  and  will  yield  therefore =  21  •  7  em.  of  dry  smoke 

gases.  ■  3,-b 

These  figures  arc  sufficient  to  estimate  the  loss  of  heat 
from  i  kilo,  of  the  fnc-1. — A.  L. 


III.-DESTKUCTIYE  DISTILLATION, 
PEODUCTS,  Etc. 


TAE 


Process  for  Tri-atlnif  Giis  Liquor  and  other  Ammouiacal 
Liquids.     E.  Grahn.     Gastechniker  10,  2.5. 

IxsTEAU  of  hoiling  off  the  ammonia  from  liquors  hy  direct 
fire  or  injection  of  steam,  the  author  proposes  to  inject  a 
stream  of  air  or  chimney  gas  through  the  liquor  with  or 
witlioiit  simultaneous  heating,  and  by  this  means  to  obtain 
the  ammonia  in  a  condition  for  absorption  without  the  incon- 
venience caused  by  the  presence  of  water  of  condensation. 
The  absorbing  substances  may  be  solid  or  liquid,  and  the 
process  is  applicable  to  the  impregnation  with  ammonia  of 
solid  manures,  such  as  superphosphate. — G.  H.  B. 


IV.-COLOURING  MATTERS  AND  DYES. 

msazo-Compounds.     U.  Xietzki  and  T.  Diesterwcg. 
Bcr.  21,  2143—2147. 

\V.VLi.ACH  (this  Journal,  1882,  102)  distinguishes  com- 
pounds with  two  azo  residues  from  the  ordinary  azo  bodies 
as  disazo-compounds.  The  authors  have  prepared  the  dis- 
azobenzenc  C6n5.N  =  N.C6lI,.X  =  X.C|;H5  which  contains 
the  two  azo-groups  in  para  position.  They  first  succeeded  in 
obtaining  the  amidodisazobenzene  C-.HjXoCfiUiNjC^HjXH;, 
to  which  substance  reference  was  made  by  Caro  and 
Schraubc  (Ber.  10,  2230). 

Diazo-azobenzene  (from  amidoazobenzene)  is  combined 
with  aniline,  and  the  diazo-amido-compound  thus  formed  is 
dissolved  in  four  parts  of  aniline  and  mixed  with  the 
molecular  quantity  of  aniline  hydrochloride.  The  mixt-ire 
is  analysed  after  having  been  left  standing  for  24  hours  at 
40^ — 50°,  and  it  is  found  that  nearly  all  of  the  diazoaraido- 
compound  is  transformed  into  the  original  amidoazobenzene, 
and  that  only  a  very  small  quantity  of  a  new  body  is 
formed  which  proves  to  be  the  amidodisazobenzene.  The 
latter  is  separated  from  the  amiiloazobenzene  by  converting 


Kxplosive  Mixtures  of  Gasi's  fired  tti/  fucandeseeiit  Lamps. 
Eng.  and  Min.  .Touni.  45,  475. 

I.iEi  T.  IIiTciii.NS,  of  the  United  States  Navy,  has  found 
that  incandesceiit  electric  lamps  (Swan's  16  cp.),  when 
broken  in  mixtures  of  hydrogen  with  oxygen,  or  of  marsh 
gas  and  coal  gas  with  air,  cause  instantaneous  explosion. 

—W.  G.  M. 


the  bases  into  acetyl  compounds  and  by  crysttillising  these 
from  alcohol.  The  acetylainidoazobeiizeiie  is  more  readily 
soluble  in  alcohol,  and  the  two  can  be  separated  bv 
crystallisation. 

From  1  kilo,  of  amidoazobenzene  only  10  grms.  of  pure 
acetylamidodlsazobenzene  is  obtained.  It  crystallises  from 
alcohol  or  glacial  acetic  acid  in  orange  yellow  plates,  and 
melts  at  227°. 

'i'lie  acetyl  group  is  separateil  in  the  usual  way  with 
alcoholic  caustic  potash.  The  anvdodisazobeiizene  forms 
yellow  needles  melting  at  170',  it  is  sparingly  solulile  in 
alcohol,  and  dissolves  in  cone,  sulphuric  acid  with  a  dark 
red  colour,  which  changes  into  liliii-  on  addition  of  water. 

The  authors  removed  the  Nil,  group  by  diazotising  and 
subsequent  removal  of  the  diazo-group  by  hoiling  alcohol 
and  obtiiined  thus  the  disazobenzene  t',,H.,N.X',-,ll,N.,0cH5. 
It  crystallises  in  yellowish  red  needles  which  have  a  melting 
point  of  98".  It  dissolves  in  cone,  sulphuric  acid  with  a 
yellow  colour. 

Analogous  bodies  which  contain  a  naphthalene  residue 
instead  of  a  benzene  residue  are  easily  obtainable  when 
diazoazobenzene  chloride  is  combined  with  a-  or  ^- 
naphthylamine.  The  amido-a-naphthalenedisazohenzene, 
C'flHjXjCjH^N^CinHf^XH.,,  forms  cantharides  green  plates, 
which  melt  at  I70\  Cone,  sulphuric  acid  dissolves  it  with 
a  deep  blue  colour.  The  acetyl  compound  melts  at  275'. 
The  XH„  group  can  be  removed  by  the  method  used  with 
the  benzene  compound,  the  resulting  a-naphthalene<lisazo- 
benzene  melting  at  143°.  The  am'do-/3-ua])htbalenedi.sazo- 
beuzene  melts  at  1 64',  and  the  acetyl  derivative  at  20G°. 
The  /S-compound  does  not  form  salts  with  acids  nor  can  it 
be  diazotised.  It  is  therefore  not  possible  to  eliminate  the 
ISHo  group. — A.  S. 


Oil  some  Azo-Dyes  of  the  Hi/droxijquinolines.     T.  Matheus. 
Ber.  21,  1642. 

The  author  describes  some  colouring  matters  obtained  by 
combining  diazochlorides  with  ortho-  and  paraliydroxi-- 
quinoline. 

lienzene-azo-parahydroriiijuinoline  parasiilpfionic  acid — 
(.SO;,H)Cf,njX :  \C,jH-X(OII) 
prepared   from   parasulphodiazobenzene  and  parahydroxy- 
quinoline,  cr)-stallises   in   small  orange  needles,  soluble  in 
water;  the  sodium  salt  forms  red  needles. 

Benzene-azo-parahydroxyquinoline — 

C„H5N:XC,jH;X(0H) 

diazobenzene  chloride  and  parahydroxyipiinoline  combined, 
crystallising  from  absolute  alcohol  in  long  orange  needles, 
soluble  in  ether  and  benzene. 

Paratoluene-azo-parahydro.ryqui>ioline — 
(CH3)Cr,H,N  =  NC5H5N(OH) 
red  needles  from  alcohol. 

Parabrombenzene-azo-parahi/droxyquinolinr — 
C5H,(Br)X  =  NC,H5N(0II) 
red  needles  from  chloroform. 

$-yaphthalene-azo-parahydroxyquitioli}ie — 
C,„H.N  :  NC,H.5N(0H) 
dark  red  ueedles  from  alcohol. 

Benzene-azo-orthohydro.ryquinidiue — 
CeH,X:N.CaH,N(01I) 
brownish  yellow  needles  from  alcohol. 

Paraloluene-azo-orlhohydro.ri/'jui>iollne — 
(CH3)Cr,H^N  :  XC,H.X(OH) 
brownish  yellow  plates  from  alcohol. 

Pa  rahromben  zenc-azo-orlh  ohydroxyq  uin  olinc — 

CoH4(Br)X  =  XC3H5X(OH) 

golden  needles  when  prcciiiitaled  from  its  solution  in 
alcoholic  sodium  hydrate  by  hydrochloric  acid. 
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fi-Naphthalene-azo-orthohydroxyquinoline — 
C',oH;N  =  XCoHiN(OH) 

li<Mi>li  hrowu  lU'edlos  fioiii  aU'iiIiiil  or  ililoriit'oiiii. 
Ami(in]}ar(thy(irn.rt/ifiitHolinc — 

was  nhliiimil  fniiii  siilpliolunzeiif-azo-paraliydioxyquinoline 
bv  reduction  «i(lt  Sn("l..  and  IICI.  'l"hr  tin  was  removed 
by  siil|ihiiietted  hydrofien.  On  evaporation  sulplianilie  acid 
crystallised  out,  and  tlie  sidiition  contained  llie  aniidoliydr- 
oxvqnintdine  hyiirochloride.  The  tree  base  is  soluble  in 
ether,  lienzene  and  ebloroforni.  It  crystallises  I'loni  \vat€rin 
needles,  containing  2  niols.  of  water,  which  escape  at  100  C, 
and  the  substance  melts  at  IH5'^C. 

The  author  describes,  further,  some  salts  of  this  base,  and 
some  experiments  to  determine  its  constitution,  wliich, 
however,  were  unsuccessful. — A.  L. 


On  soiiif  Mixed  Azo-C.'ompoiinds.     C.  Hever  and  L  Claisen. 

Ber.  21,  1C97. 
A  .SEitiES  of  facts  has  been  published  lately,  pruvlnj;  that 
under  certain  conditions  the  phen}lazo  ^roup  can  he 
ehanecd  into  the  phenylhydrazide  group.  Substances  ob- 
tained from  diazobenzene  chloride  and  the  sodium  salts  of 
ctrtain  methylene  compounds  were  identical  with  bodies 
prepared  from  phenylhjdrazine  and  certain  ketone-  or 
aldehyde-compounds. 

J{.  Meyer  proved  that  the  product  from  diazobenzene 
chloride  and  soilium  nialonic  ether,  the  fornuila  of  which 
was  supposed  ii  priori  to  be  C',-,U-X..CII  (C*().,(M!-,)..,  A\as 
iilentical  with  the  product  prepared  from  phenvlhvdrazine 
and  mesoxalic  ether,  for  which  C,-,IT -NH.X:  CCCO.C.dls)^, 
appeared  to  express  the  correct  constitution. 

Japp  and  Klingemann  proved  the  product  from  diazo- 
benzene chloride  and  methyl-accto-acetic  ether  to  be  identical 
with  E.  Fischer's,  phenylhydrazincpyruvic  acid,  and  further, 
thatbenzenc-azoacetonetrom  bciizene-azo-aceto-acetic  ether 
is  no  azo-compouiid,  1  ut  the  hydrazide  of  the  pyruvic  alde- 
liyde  prepared  by  IVchmann. 

Quite  recently  Knorr  stated  that  the  conijiound  from 
diazobenzene  chloride  and — 

XaHC  — CCF, 
I       !l 
OC     X 

\y 

XC,;!!.., 
was  the  sami'   as  the  one  obtained   from   phen\  Ihyilrazino 
and  rul>azonic  acid — 

OC  — CCH., 

I        . 
OC     N 

\/ 

xNc„n, 

Japp  and  Klingemann  have  proved  tlnit  the  hcnzenc-azo- 
Reetone  is  really  a  hydrazide,  (VH-XUNrCUCt  KII;, ;  but 
in  all  other  cases  the  rpiestion  of  the  constitution  has  still  to 
Ik-  settled. 

The  authors  jirepared  some  derivatives  from  diazobenzene 
chloride,  which  arc  really  azo-cimpouiids,  and  which  have 
not  been  changed  into  hydrazidcs.  The  aldehydes  and 
ketones  used  were  acetoacetic-aldehyde,  accto-acetone, 
dibcnzoylmethane,  henzoylaldehyde,  benzoylacetonc,  ben- 
zoyl- and  acetyl-  pyruvic  ether.  The  authors  have  |)roved 
the  derivatives  (tf  the  first  threi*  bodies  to  be  genuine  azo- 
compounds ;  the  physical  auit  chemical  ])ropcrties  of  the 
remaining  <mes  render  it  very  probable  that  they  arc  also 
Jphenylazo-bodies. 

All  phenylazo  derivatives  prepared  by  the  authors  are 
soluble  in  caustic  alkalis,  ami  are  precipitated  from  this 
solution  by  cnrhonic  acid. 

Ph  p»yi-(i  ^o-firpfo'dcefic-altlehi/ilf — 

(  H-iCOCH . CHOtX.,C„H;^ 

The  so<linn)  salt  of  ai'eto-aectic-aldehydc  is  disscdvod  in 
water   an<l   cooled    with    ice.      The    diazobenzene  chloride 


solution  is  (ptidiially  added  to  it,  and  tlie  new  compound  is 

at  once  formed,  sometimes  as  an  oily  body  ut  first,  but 
becoming  crystalline  very  soon.  Hecrystallised  from  ahohol 
it  is  obtained  in  ilark  red  prisms,  like  azobenzene,  melting 
at  118"  C.  Ccpper  acetate  added  to  its  alcoholic  solution 
produces  a  crystallini'  coppi^r  comiiouiid.  Phcnylhydrazine 
acts  very  encrgctii-ally  on  pliciiylazoacet()-acetaldclivde;  if 
etjual  (juantities  are  used  the  mixture  gets  warm,  and  ;i 
solid  yellow  ish  red  body  is  produced,  melting  after  reer\  stal- 
lisation  from  boiling  alcohol  at  218  C.  The  analysis  gave 
figures  for  (',,-II,,,X,(). 


If  its  constitution  is — 

CjU,X..IIC  — CH: 

I 


N  — NH.C0H5 


it  must,  like  all  hydrazides  of  jSdiketones  under  certain 
conditions,  lose  a  molecule  of  water  and  form  a  phecylazo- 
pyrazol  derivative — 

CANjC-CH 
II       II 
CH,C      N 
■  \/ 

If  it  contain-;,  instoiid  of  the  phenylazo-  tlie  ])lu*r._vl- 
hydrazidf  pronp,  siu-li  a  Ins:*  of  \vati.T  is  not  tohc  explaincil. 
The  ('Xperinu'tit  proved  that  an  anhvdruU'  was  rfudily 
formed.  After  hoilinji  for  2  —  ."1  hours  with  ghvcial  at'elic 
acid,  and  pouring  into  ice  water,  niiseroseopie  yellow 
needles  are  obtained,   melting   at    ll'i"^  C      Its  formula  is 

If  phenyl-azo-aceto-acetaldehyde  be  treated  with  jdienjl- 
hydrazineparasuiphonic  acid,  both  being  in  alkaline  solu- 
tion, a  yellow  precipitate  is  formed,  which  dyes  from  an 
acid  solution  like  Tartrazine,  but  which  is  much  weaker  than 
this  colouring  matter. 

Phcntilazoaretylacetone — 

cir,cocncocH:,(N,.Cr,Ho 

isomeric  with  Japp  and  Klingemanii's  acetylbenzene-azo- 
acetone — 

CR,COCH  :  N.XfV.HiCrO.CIIj) 
is   obtained    by    mixing    sodium    aceloacctone   and   diato- 
benzene  chloriile.     Melting  jioint,  90    ('. 

Plient/lazo])lien!/liliiii<t,'ii/lpt/rii:i'l — 

tV,lliN.:C-C.Cll3 

il        II 
CHjC     N 


is  obtained   by  mixing  phenylazoacety.'acetone  and  phenyl- 
j   hydrazine  and  heating  on  the  oil  hath  to  I'M — ^140"  ('.,  so 
long  as  steam  is  given  ol^'.     It  consists  of  yellow  needle-, 
melting  at  6?^  C. 

Pheni/lazodibenzoijlmctlianc — 

C.HjCGCHCOCoIUCNAHs) 
yellowish  red  prisms,  melting  at  l.j."!' — \5i''  C. 

Pliem/l(i:nlrijili(iii/lpi/rti:<>l — 

II     II 

C',H,C     N 

\/ 
NCeH, 

prepared  froni  phcnylazodibeuzoylmethane  and  phenyl- 
hydrazine  by  heating  for  half  all  hour  to  120  (',,  melts  at 
1.50" — }C)7'  ('.  The  sulphonic  acid  of  this  body  is  prepared 
by  using  phenylhydrazineparasulphonie  acid  instead  of 
phcnylhydrazine.  It  ilyes  wool  in  an  acid  bath  a  greenish 
yellow. 

PliPHi/laznhenzni/ltihlthyilv — 

Con5CO(:ilCll()(N.,C,,IIi) 
dark  red  prisms,  melting  at  \0H°  C. 
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Phenylazobeuzoylacetone — 

Cf,H,COCHCOCHj(XAH5) 
yellowish  re<l  prisms,  melting  at  99°  C. 

I'henylazoacetylpyru  vie  ether — 

yellow  prisms,  melting  at  115° — 116°  C. 

Phenytazobenzoylpyrucic  ether — 

CtUiCOCHCOC()X..H5(X,CeH5) 
yellowish  iwl  prisms,  meltin<;  at  116° — 117°  C. — A.  L. 


Oh  I'r.  3  Pheni/Undole.     E.  Fischer  and  Theodor  Schmidt. 
Ber.  21,  1811. 

PiiKNVLACETALnEiiVPKriiENYi.iiVDRAZONE  produces,  when 
melted  with  zinc  chloride,  Pr.  2  phenyl  indole.  If  this 
hody,  dissolved  in  five  times  its  quantity  of  alcohol,  is, 
however,  heated  with  one-fifth  of  its  volume  of  alcoholic 
hydrochloric  acid,  ammonium  chloride  is  formed.  After 
dilution  >vith  water  and  addition  of  ammonia,  an  oil  is 
precipitated,  which  solidifies  when  cold.  It  is  Pr.  3  phenyl- 
indole,  CnH,|N,  melting  at  88'— 89°  C.  It  can  he  distilled 
without  decomposition,  and  forms  a  compound  with  picric 
acid,  melting  at  107°  C.  If  heated  with  five  times  its 
amount  of  zinc  chloride  to  170°  C.,  it  is  converted  into 
Pr.  2  phenylindole. — .\.  L. 


On  the  Indamines  and  Indophenoh.     R.  Nietzki  and 
II.  Otto.     Ber.  21,  1736. 

Nietzki  ohserve<I  several  years  ago  that  when  para- 
diamidotoluene  and  orfhotoluidine  are  ctidiscd  together 
a  green  colouration  is  produced,  which  the  two  hases 
when  oxidised  by  themselves  do  not  show.  It  was  proved 
later  on  that  nearly  all  pamdiauiines  give  a  similar  reaction 
on  oxidation  with  mon-  or  diamines,  in  which  the  pani- 
position  as  compared  with  the  amido-gronp  is  free.  The 
first  stable  colouring  matter  of  this  kind,  the  toluylene 
blue,  was  tliscoveredand  analysed  by  Witt.  Bindschedler, 
by  oxidising  dimelhylparapheuylenediamine  with  dimethyl- 
aniline,  obtained  a  compound  of  this  cliiss,  known  as 
Bindschedler's  Green.  Witt's  indophenols  must  also  be 
considered  as  analogous  bodies. 

The  intermediate  prtniucts,  which  are  formed  in  making 
safrunines,  were  called  by  Nietzki  indamines,  and  its 
simplest  representative  is  obtained  by  oxidation  of  a 
mixture  of  equal  molecules  of  paraphenylenediamiue  and 
aniline ;  it  has  the  same  relation  to  diamidodiphenylamiue 
as  a  colouring  matter  has  to  a  leuco  base  : 


HjNCsH^ 


NH 


IL^-C■,H, 


> 


N 


Diamidodiphenylamine. 


Indamine. 


Bernthsen  proved  then  that  Lauth's  Violet  and  itethylene- 
hlue  may  also  be  considered  as  indamines — 


H„\C,II, 


HXCeH, 


mcc, 

I 


s      \n 


Indamine. 


Lauth's  Violet. 


Bernthsen,  however,  considers   the   group    <  o  >   a* 
chroraophor,  speaking  frequently  of  the  compound — 

S         \  NH  as  a  chromogen. 

c.h/ 


This,  however,  is  wrong;  its  simple  derivatives  are  not 
coloured  and  only  able  to  act  as  leuco-bodies  of  colouring 
matters.  The  indamines  contain,  according  to  the  authors' 
view,  the  same  chromogen — 

HN.K.N.R 


which  is  a  quinono-imido-group. 

The  simplest  indamine  may  be  considere<l  as  a  derivative 
of  the  still  unknown  quinone-imide,  and  a  formula  might  be 
used  corresponding  to  the  one  which  expresses  the  quinones 
as  double  ketones. 

XH  NCjH^NHj 


NH  NH 

Quinone-imide  (unknown).  Indamine. 

This  hypothesis  explains  a  fact  which  has  been  repeatedly 
mentioned  before. 

If  on  the  one  hand  dimethylparaphenylenediamine  and 
aniline,  on  the  other  paraphenylenediamiue  and  dimethylani- 
line  are  oxyidised,  two  isomeric  indamines  and  on  boiling 
with  aniline  hydrochloride  two  isomeric  safranines  are 
obt;iinefl — 

NH  NH 


/\ 


/\ 


\/ 

II 
NH 

Quinone-imide  from 

Para|dienylenediamino  + 

Dimefhvlaniliue. 


^1 
NCJI,\(rH,), 

Indamine  I. 


N< 


^(CH,)., 

II  Vl 
/\ 


yCCHj), 

'N:i 


/\ 


\y 


NH 

Quinone-imide,  from 
Dimethylparaphenylenediamine  +  Indamine  2. 

Aniline. 

Wurster's  oxidation  product  of  dimethylparaphenylene- 
diamine, a  red  body,  is  probably  dimethylquiuone-imide  ;  all 
its  properties  and  reactions  tend  to  support  lliis  riew. 
It  combines  with  amines  and  phenols,  forming  indamines 
and  indophenols. 

Xitrosodimethylaniline  and  quinonedichlorimide  act  in 
a  similar  way.  Indamines  and  indophenols  are  unstable 
bodies,  which  are  decomposed  by  mineral  acids,  quinones 
being  formed.  But  if  two  benzene  rings  are  once  more 
linked  together,  for  instance,  by  a  sulphur  atom,  a  greater 
stability  is  insured,  as  is  the  case  with  the  thio-indamines. 
Witt,  Kochlin,  and  Meldola  have  observed  that  phenols, 
when  treated  with  nitrosodimethylaniline  or  oxidised  with 
paraphenyleuediamine  at  a  higher  temperature,  yield 
different  products  to  those  yielded  at  ordinary  temperature. 
In  the  former  case  stabler  bodies  are  obtained  than  in  the 
latter.  Xleldola's  Naphthol  blue  and  Kochlin's  Gallocyanine 
are  instances  of  the  reaction  performed  at  a  higher 
temperature. 

Bernthsen's  view  that  an  oxygen  atom  plays  the  same 
part  as  the  sulphur  atom  in  the  thio-indamines  seems  to  be 
correct,  though  a  definite  proof  for  this  theory  is  still 
wanted. 

Galloeyanine. — In  1881  Kochlin  obtained  a  patent  for 
a   series   of  colouring   matters  prepared  by  the  action  of 

B  2 


560 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.       [\ug.si.i8ss. 


nitrosodimetbylaniline  on  gallic  acid,  quino-tannic  acid, 
and  on  cutcb.  The  product  from  pillic  acid  is  alone  of 
importance,  it  dyes  cotton  mordiinted  with  lOirome  a 
beautiful  violet,  and  is  oalU-tl  (jallorytinine  oi-  Fast  violet. 
This  colouring  matter  is  rciidily  fonned  when  nitrosodi- 
metbylaniline acts  on  gjillir  acid,  dissolved  in  aleohol  or 
■rliiiinl  neelic  aiid.  If  equal  molecules  are  used  some  of 
the  giiUie  Hciil  is  not  acted  upon,  and  in  the  mother  liquors 
there  is  always  dimethylpaniphenylenedianiine  found.  This 
proves  that  the  action  of  nitrosodimetbylaniline  is  not 
solely  to  combine  with  gallic  acid,  but  that  it  acts  also  as  an 
oxidising  agent. 

Gallucyanine  forms  green  shining  needles,  difficultly 
Roluble  in  most  solvents  ;  aniline  dissolves  it  in  abundance, 
but  changes  its  character.  Concentrated  acids  produce  salts 
with  it,  which  are  decomposed  by  water.  Caustic  alkalis 
and  carbonates  dissolve  it,  forming  a  reddish  colour  ; 
acetic  acid  reprecipitates  it,  and  was  used  for  purification. 
The  formula  of  gallocyanine  is  C,5H|;X.,0i.  Its  forma- 
tion is  explained  by  the  following  equation  :- 

3  /       NO.  \ 

l,C6H^N(CH3)J  + 
/  \  XH„ 

^  VCisHijNoOj    *   C,H,X(CH3)2  +  3  H,,0. 

On  heating  yaUocyanine  with  aniline,  two  aniline  groups 
combine  with  it,  one  molecule  of  water  being  eliminated. 
The  formula  of  this  body  is  CjjHojX^Oj,  and  it  is  either 
the  aniline  salt  of  an  anilide,  CViHi-X^Oj,  or  a  combination 
of  this  compound  with  chrysaniline.  This  aniline 
derivative  forms  salts  with  acids,  which  are,  however,  not 
very  stable ;  caustic  alkalis  decompose  it  into  yallocyanine 
and  aniline.  Gallocyanine  combines  with  sodiumbisulphite 
and  forms  soluble  compounds  decomposing  when  heated, 
and  therefore  useful  for  printing  purposes. 

The  methylcther  of  gallic  acid  forms,  on  treatment  with 
nitrosodimetbylaniline,  a  dyestuff  similar  to  gallocyanine, 
it  is,  however,  more  basic  and  forms  stable  salts.  Its 
formula  is  CijHuX.jOj.CHj.  Recrystallised  from  aniline 
the  compound  CuHjX'jOj  +  Cf.H.XH;  is  formed. 

Anhydrous  acetic  acid  and  sodiumacetate  act  on  yiillo- 
ryanine  and  on  methyl-gallocyuniuc.  The  former  product 
could  not  be  purified,  the  latter  yielded  a  pale  green  acetyl 
compound,  cr}-stallising  from  alcohol  in  small  needles. 


/        COOH\ 
-  VC6H.(OH)3/ 


CidHifrNaO* 
one  Acetyl 

Calculated. 


CaoHi8Nj07 

two  Acetyl 

Groups 
Calculated. 


Found  by  Analysis. 


II. 


III. 


C  60-67 

(iO-3 

1 
00-12      1 

H    4-49         1 

4-.W 

4-9(i      1 

.. 

N    7-8«        1 

7-03 

■• 

6-9 

C-94 

The  analysis  shows  that  the  body  contains  two  acetyl 
groups. 

Of  the  two  formula!  which  may  express  the  constitution 
of  gallocyanine — 

1. 


HO,C  /  \,  — O — 


OH 


K 


no„o 


No.  II.  could  only  yield  a  monacetyl  compoand ;  as  there 

is   a   diacetyl   compound  formed,  No.   I.   is   probably  the 
correct  one. 

Action  of  Quiiionrdichlorimitle  on  $-\aj)hfliol. — Scveml 
years  ago  Meldola  obtained  u  blue  colouring  matter  by  the 
action  of  nitrosodimetbylaniline  on  <3-naphthol.  This  body, 
called  Fast  JSlnt\  is  at  the  present  time  used  for  dyeing 
purposes. 

Mcdolaa  believes  the  formula  to  be  CisHuNjO  according 
to  the  etjnation — 
XO 
CsH^XCCITj)..  +  C,„H;OH  =  C,sH,f,NoO  +  ILO. 

From  the  results  arrived  at  with  gallocyanine,  this 
formula  was  considered  to  be  wrong,  and  the  authors 
proved  the  right  one  to  be  CisIIuX.iO.  An  exiicrimcnt 
showed  that  when  nitrosodimetbylaniline  acts  on  /3-naphthol, 
equal  molecules  being  used,  there  is  always  dimethylpaia- 
phenylenediamine  fbrmeil,  and  that  the  reaction  is  not  a 
quantitative  one.  Instead  of  nitrosodimetbylaniline  the 
authors  used  quinoncdichlorimidc  in  alcoholic  solution,  and 
obtained  a  reddish  violet  colouring  matter,  which  can  be 
ea,sily  precii)itated  from  its  alcoholic  solutioii  as  a  zinc 
chloride  double  salt.  It  is  purified  by  precipitation  with 
nitric  acid,  a  difficultly  soluble  nitrate,  C,r,H|„X'oO  HNO^, 
being  formed. 

The  reaction,  therefore,  takes  place  Itccording  to  the 
equation — 

CINCcH^NCI  +  C„ 
and  the  constitution  of  this  body  is  probably  ; 

■N- 


Nitrous  acid  does  not  convert  it  into  a  diazo  compound ; 
anhydrous  acetic  acid  acts  on  it,  but  not  on  Meldola's  Blue. 
Sulphuric  acid  dissolves  it,  forming  a  green  colour,  which, 
on  dilution  with  water,  changes  through  violet  and  blue 
into  red.  It  dyes  wool  and  silk  like  magenta,  .\mmcnia 
precipitates  from  its  salts  a  yellow  base  soluble  in  ether 
and  alcohol. 

The  reactions  of  this  body  resemble  in  many  respects 
those  of  Lauth's  Violet,  and  its  constitution  may  be  similar. 
—A.  L. 

On   Certain  New   Colouring  Matters.     E.  Knecbt.     .lour. 
Soc.  Dyers  and  Colourists. 

lihodamine The    first    representative    of    a    new  ■  an<l 

interesting  class  of  dyes  obtained  by  fusing  the  ainido- 
pheuols  or  their  derivatives  with  phthalic  anhydride. 
Rhodamine  is  formed  by  heating  together  1  inol.  of 
phthalic  anhydride  with  2  mols.  of  diethyl-meta-amidophenol 
CsH^JXCCalis)™]  OH,  for  .several  hours  at  200°.  The  con- 
stitution of  the  pure  product  obtained  is — 

/  CgHa  ( 


-^    -    Q.H;,< 


>0 


O  —   CO 

a  body  in  which  the  basic  properties  endently  predominate. 
The  commercial  product  is  the  hydrochloride.  It  is  ob- 
tained as  a  brown  red  powder,  easily  soluble  in  water,  with  n 
fine  crimson  colour  and  a  characteristic  orange  flnoresceuce. 
The  scarlet  fluorescence  of  the  glacial  acetic  acid  solution  is 
very  fine.  On  heating  the  aqueous  or  acetic  acid  solution  to 
about  90°  the  fluorescence  vanishes  but  reappears  on  cooling. 
Tannic  acid  produces  in  presence  of  sodium  acetate  a  bright 
crimson  precipitate  (Khodamine  tannate)  which  is  not  fast 
to  light.  The  triple  compound,  however,  of  rhodamine, 
tannic  acid,  and  antimony  produced  by  adding  tannic  acid 
to  a  solution  of  rhodamine  and  tartar-emetic  exposed  along 
with  the  tannate  was  fotnid  to  resist  the  action  of  light  vcrj- 
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well.  With  stannous  chloride  the  aqueous  solution  shows 
a  most  chanicteristic  reaction;  a  cinnabar  red  preeijiitate  is 
jiroduied  which,  whilst  still  in  a  tiue  state  of  division,  tnuis- 
uiits  u  brif^ht  blue  lifrbt.  In  strou<;  sulphuric  acid,  rhoda- 
niiuc  di^solves  with  a  jellow  colour,  which,  ou  dilution  with 
water,  gives  place  to  red  again.  To  wool  and  silk,  rhoda- 
niino  is  best  applied  In  a  neutr.il  bath,  but  it  can  slso  be 
dyed  in  an  acid  bath,  and  can  therefore  be  employed  along 
with  some  of  the  acid  dyes.  The  colours  obtained  are 
various  shades  of  pink,  which  show  a  marked  orange  fluor- 
escence. The  shades  stand  light  better  than  those  producetl 
by  any  strong  coal-tar  colour  (with  the  exception,  perhaps, 
of  Magdala  red).  They  also  stand  soaping  fairly  well  (wool), 
but  when  milleil  strongly  arc  liable  to  blend  into  the  white. 
On  cotton,  rhodaniine  is  best  applied  with  the  tannic  acid 
and  tartar-emetic  mordant.  It  may  also  be  fixed  on  cotton 
mordanted  with  Turkey-red  oil ;  in  this  case  the  colours 
obtained  are  fluorescent. 

iViVe  Biue. — The  composition  of  this  colouring  matter  has 
not  yet  transpired,  but  from  its  reactions  it  appears  to 
belong  to  the  same  class  of  dyes  as  rhodaiuine.  The  com- 
mercial product  forms  a  dull  blue  powder,  which  dissolves 
easily  in  water  with  a  reddish  blue  colour.  With  excess  of 
hydrochloric  acid  the  aqueous  solution  produces  a  violet  pre- 
cipitate, which  in  a  tine  state  of  divi.sion  transmits  a  pink  light. 
Tannic  acid  in  presence  of  sodium  acetate  produces  a 
Prussian  blue  precipitate.  Stannous  chloride  produces  a 
dull  greenish-blue  precipitate ;  on  warming,  the  liquid 
exhibits  a  green  fluorescence  with  blue  transmitted  light. 
With  concentrated  sulphuric  acid  Nile  Blue  dissolves  with 
a  red-brown  colour,  which,  ou  diluting  with  water,  becomes 
blue. 

On  wool  and  silk,  Kile  Blue  is  applied  in  a  neutral  bath, 
and  yields  red  shades  of  blue.  The  colours  obtained  are 
not  fast  to  light,  and  when  strongly  milled  with  soap  are 
liable,  like  rhodamiiie,  to  bleed  into  the  white.  Ou  cotton 
Xile  Blue  is  best  applied  with  the  taimin  and  lartar- 
emetie  mordant. 

I'arap/uni/teiie  Blue. — This  dye  comes  iuto  commerce  in 
three  shailes,  which  are  designated  respectively  G,  R,  and 
B.  They  belong  to  a  class  of  dyes  obtained  (according  to 
Kng.  Pat.  10,134,  1886)  by  heating  paraphenyleuediamine 
(or  its  homologues)  with  certain  amidoazo compounds — e.g., 
aniiiloazobenzene. 

Paraphenylene  Blue  R  dissolves  easily  in  water  with  a 
reddish-blue  colour.  Hydrochloric  acid  produces  no  change 
in  the  aqueous  solution,  but  caustic  soda  completely  preci- 
pitates the  dye  in  the  form  of  a  dark  violet  precipitate. 
Tannic  acid,  in  presence  of  sodium  acetate,  yields  a  blue 
precipitate  and  the  liquid  is  rendered  colourless.  The 
lioiling  aqueous  solution  yields  a  black  precipitate  with 
bichromate  of  potash.  Concentrated  sulphuric  acid  dissolves 
with  a  blue  colour  with  a  sclution  of  hydrochloric  acid.  The 
reactions  shown  by  the  other  shades  are  similar.  On  wool, 
rar.ipbenylene  Blue  dyes  direct  in  presence  of  a  small 
quantity  of  acid.  On  cotton  it  is  fixed  by  means  of  tannin 
and  tartar-emetie.  The  shades  obtained  resemble  those 
produced  by  Methylene  Bin:.  A\lieu  chromed  after  dyeing 
the  shades  become  considerably  darker.  For  dark  blues  on 
cotton  and  mixed  goods  this  dye  will  no  doubt  be  foimd  useful. 
Azo-iosin. — Nothing  has  hitherto  been  made  public  re- 
garding either  the  method  of  manufacture  or  composition 
of  this  new  colouring  matter.  The  commercial  product 
forms  a  scarlet  powder  which  dissolves  easily  in  water 
with  a  scarlet  colour,  but  without  any  fluorescence.  Am- 
monia turns  the  solution  orange ;  hydrochloric  acid  pro- 
duces a  crimson  precipiuite.  In  concentrated  sulphuric 
acid,  azoeosin  dissolves  with  a  deep  cherry-red  colour. 
Tannic  acid,  in  presence  of  sodium  acetate,  produces  no 
precipitate  in  the  aqueous  solution. 

On  wool,  azo-eosin  produces  a  brilliant  scarlet  which 
stands  light  well  and  is  scarcely  affected  by  soaping. 

Santalinc  Sulphonic  Acid. — Since  the  introduction  of  the 
alizarin  colours  in  wool  d>eing,  the  employment  of  the  red 
dyewoods — viz.,  sauders,  barwood  and  camwood — has  de 
ireased  considerably,  owing,  no  doubt,  mainly  to  certain 
drawbacks  which  arc  experienced  in  their  application.  Pro- 
bably the  greatest  drawback  in  their  application  is  met  with 


in  the  necessity  of  stuflBng  or  boiling  the  material,  first  with 
the  dye  and  afterwards  developing  or  saddening  in  chrome 
or  copperas.  By  being  obliged  to  adopt  this  method  of 
dyeing  there  is  not  only  a  considerable  waste  in  dyestuffs, 
but  it  is  also  diflicult  to  obtain  even  shades  and  an  exact 
match. 

The  inventor  of  the  new  product  ha.s  sought  to  overcome 
these  difficulties  by  converting  the  insoluble  colouring 
matter  (santaline)  contained  in  these  dye-woods  into  a 
soluble  sulphonic  acid  (Eng.  Pat.  875,  1887.  This  Journal, 
1888,  32),  but  although  the  experiments  have  so  far  met 
with  only  partial  success,  they  are  of  sufficient  interest 
to  be  referred  to  here.  The  preparation  of  sulphonic  acid 
may  be  briefly  described  a-s  follows  :  Sanders,  or  other 
of  the  red  woods,  is  extracted  with  a  little  weak  alkali,  in 
which  the  santaline  dissolves  readily.  The  solution  is 
then  acidulated  with  dilute  sulphuric  acid,  which  completely 
precipitates  the  crude  santaline.  The  latter  is  dried,  liis- 
solvcd  in  concentrated  sulphuric  acid,  the  solution  poured 
into  water  and  the  dye  salted  out. 

The  dye  is  produced  in  the  form  of  free  sulphonic  acid 
ai;d  of  its  sodiom  salt.  Both  form  greyish-brown  powders 
which  dissolve  in  water  with  a  yellowish-brown  colour,  but 
otherwise  show  no  characteristic  reactions.  It  is  found  to 
be  best  applied  in  an  acid  bath  in  presence  of  Glauber's 
salts.  After  dyeing,  it  must  be  saddened  with  chrome  or 
copperas  in  order  to  produce  the  best  results.  Chroming 
first  and  dyeing  afterwards  does  not  give  snch  full  shades. 
This  mode  of  application  renders  it  possible  to  employ 
along  with  the  new  dye  any  of  the  acid  coal-tar  colours  for 
the  production  of  compound  colours.  Santaline  sulphonic 
acid  produces,  with  chrome,  shades  which  are  much  yellower 
than  those  obtained  with  the  red  woods  themselves.  Com- 
pared with  the  coal-tar  colours — e.g.,  Bismarck  Brown — the 
dye  is  a  weak  one. 

It  was  expected  that  the  fastness  of  the  colours  produced 
by  the  new  dye  would  have  been  diminished  by  the  intro- 
duction of  a  sulphonic  acid  group,  but  careful  comparative 
experiments  with  an  ecpial  depth  of  shade  produced  with 
camwood  showed  that  this  was  not  the  c;ise.  Both  to  light 
and  to  milUng  the  shades  were  found  to  be  equally  as  fast 
as  the  camwood  shades. — W.  S. 


Primuline  attd  Ingrain  Red.  A.Kertesz.  Chem.  Zeit.l2  923 
The  author  gives  the  following  results  of  experiments  made 
with  these  new  cotton  colours  of  Messrs.  Brooke,  Simpson, 
and  Spiller  (this  Journ.  1888,  179). 

Primuline  dyes  well  with  a  salt  bath,  and  produces  a 
very  even  lemon  yellow.  It  has  a  great  advantage  over 
Chri/samin  in  that  it  gives  a  paler  yellow.  It  is,  however, 
much  more  fugitive  to  light  than  Chrysamin ;  it  stands 
soaping  as  weU,  but  rubs  off  easier  than  Chrysamin. 
Inyrain  Red  is  formed  on  the  fibre  by  dyeing  with 
Primuline,  then  diazotising  and  taking  through  the  red 
developer.  The  shade  is  more  of  a  blue-red  than  Congo, 
Baizopurpurin  4  B,  and  somewhat  duller.  It  is  much 
superior  to  these  in  that  it  stands  rubbing;  in  fact  it  is 
in  this  respect  equal  to  Alizarin  Red.  Light  has,  however, 
as  much  influence  on  it  as  on  Scnzopurpurin. 

For  detection  on  the  fibre  the  following  tests  suffice  :  — 


Boiled  witli  a 

Hydrochloric 

Treated  with 

Treated  OTtli 

■ 

Acid  Solution  of 

cone.  Sulphuric 
.\M. 

Caustic  Soda  of 

Tin  Suits 

about  2(i-  B. 

30=— So»B. 

Primuline 

The  fibre 

Fibre  turned 

Fibre 

becomes  oninpe- 

brownish- 

unchanf^ed. 

yellow,  elhcr 

ycUow. 

solution 

added  remains 

scarcely 

colourless. 

cnloioed.' 

lufcraiu  Retl 

When  Will  boilctl, 

Fibre  blue- 

Fibre  claret 

litre  turned 

violet. 

colour,  solution 

(jraiiire.  solution 

colourless. 

lielit  veilow. 

added  ether 

li,:;ht  yellow. 

-T.  L.  B. 
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Si/HthesU  of   Dianllidoquinoiie-anil  and    of  Azuphenine. 

K.  vou  Ifaiidrowski.  Monatsli.  C'lieui.  9,  414—420. 
TiiK  niitlior  ha.s  nlreaily  shown  (Moimtsli.  Chera.,  February 
1S88)  that  the  formation  of  quinonephenylimiile  from  para- 
livilroxyiliphenyhiniine,  and  of  dipheuylparazopbeuylene 
from  iliphenylpurapheuylenediamine  are  analogous  to  that 
of  iiuinone  from  hydrocjuhione ;  he  was  then  led  to  consider 
that  quinonephenylimide  and  diphenylparazopheuylene 
would  show  a  similar  analogy  to  quinone. 

By  acting  with  aniline  in  the  warm  for  half  an  hour  on 
quinonephenylimidc,  paraliydroxydiphenylamine  is  formed 
together  with  dianilitloquiuone-.inil ;  and  liy  acting  with 
aniline  at  a  temperature  of  100°— lUf  for  15— 30  minutes 
on  diphenylparazophenylene,  diphenylparaphenylenediamiue 
is  formed  together  with  azophenine. 

.Since  azophenine  is  thus  formed  its  formula  must  he 
CjoHoiNj,  and  not,  as  wa.s  stated  by  Witt,  CjgH.^jNs:  the 
constitutional  formula,  (CgHi.N^.CsHoCXHCjHs),,  given  to 
it  by  O.  Fischer  and  Hepp,  receives  support  from  this 
synthesis.  — T.  L.  B. 

On   Mono-Iodo-PhenoU.    E.   Noelting  and  Th.  Strieker. 

Bull.  Soc.  Ind.  Mulhouse,  1888,  277— ?84. 
Ortho-iodophenol  is  prepared  by  heating  the  chloride  or 
sulphate  of  orthoiliazophenol  with  a  solution  of  KI.  It 
melts  at  43 ',  and  the  white  needles  are  scarcely  altered  in 
colour  by  prolonged  exposure  to  light.  In  the  KOIi  melt 
it  is  converted  into  catechol  only,  no  resorcinol  being 
observed,  as  in  the  case  of  orthochloro-  and  bromophenol. 
Mela-iodophcnol  was  obtained  by  diazotising  metanitraniline, 
boiling  the  solution  of  the  latter  with  KI,  then  reducing, 
and  from  the  iod-aniline  thus  formed,  the  phenol  was 
prepared  in  the  usual  way.  It  melts  at  39'.  Melted  with 
ivOlI,  it  is  converted  into  resorcinol. 

Par-iodophenol.  Prepared  from  par-amidophenol.  It 
melts  at  93° — 94°.  Like  the  ortho  derivative,  HNO.,  sets 
iodine  at  liberty,  whereas  met-iodophenol  is  not  affected 
by  this  acid. 

The  abnormal  reactions  often  observed  in  KOH  and 
NaOH  melts,  and  which  are  generally  put  down  to  molecular 
transpositions,  the  authors  believe  they  can  explain  without 
this  hypothesis.  It  is  well  known  that  fused  alkalis 
frequently  exhibit  an  oxidising  and  as  frequently  a  reducing 
action,  probably  due  to  the  decomposition  of  water  or  of 
the  Ciiustic  potash  or  soda,  in  the  presence  of  oxidisable  or 
reducible  substances.  Kow,  assuming  both  actions  take 
place  in  a  melt,  then  e.g.  the  formation  of  resorcinol  from 
parabromopheriol  could  he  formulated. 

I. 

roH(n  rOH(i) 

tVi.j^rS  .o=c,n,|oH(3) 

II. 
f""(')  roiiin 

^■'"UBr'S    ^  "^  =  ^'^"non(3)   ^  "15- 

On  the  same  principle  we  may  account  for  the  formatiiiii 
of  alizarin  from  anthraquinonemonosulphonic  acid,  which 
aeiil  again,  when  air  or  oxidising  agents  are  excluded,  is 
reconverted  into  authraquiuone.  In  the  presence  of  air,  the 
hydrogen  which  is  disengaged  in  the  melt  is  partly  oxidised, 
with  KCIO3  no  anthraqumone  whatever  is  formed. — A.  H. 


The    Conslitution  of  Azimido-Deriva'ives.      E.    Noclting 

and  A.  Abt.     Bull.  Soc.  Ind.  Mulhouse,  1888,  284—290. 
AziMiDo  bodies  are  considered  us  constituted  according  to 
the  fornmla — 

/N-U  /N. 

■R"<      \      (Kekulc)  and  not    ll"<    |    >NH  (Griess), 

since  cthylaziniidotolueue  may  be  prepared  from  ethyl- 
orthotoluylene-diaminc  by  diazotising,  and  is  identical  with 
the  priiduit  obtained  by  cthylating  azimidotoluene.  Were 
azimido-boilies  constituted  according  to  Griess's  formula, 
nicnosubstitute<l  orthodianiines  sliould  yield  no  azimidu- 
bodivs. — A.  K. 


On  Dinitrosocresorcinol.     St.  de  Kostanccki.    Bull.  Soc. 

Ind.  Mulhouse,  1888,  237—243. 
It  has  hitherto  been  assumed  that,  in  accordance  with  the 
rule   that  the    azo-   and   nitroso-groups   enter    in    the    para 
position    to    the   hydroxyl   in    monohydroxylated    phenols, 
dinitrosoresorcinol  has  the  symmetrical  constitution,  viz. — 
O 
NOH  /\ 

O 
NOH 

Now,  by  the  action  of  nitrous  acid  on  i8-orciuol — 
CH3 
/?\ 


OH 


OH 


CH, 


a  mononitroso-derivative  is  fonned,  whereas  orcinol  gives  a 
dinitroso-body.  As  it  can  only  be  by  the  methyl  group  in 
position  4  that  /3-orcinol  cliffers  from  orcinol,  therefore  the 
latter  does  not  form  a  dinitroso-derivative  because  of  this 
position  being  already  occupied.  From  this  it  may  be 
concluded  that  dinitroso-orcinol  is  constitut-  d  thus  :  — 

CH, 

NOH 

O'^iO 
NOII 
and  dinitrosoresorcinol,  as  the  lower  liomologuc  of  urciuol, — 
O 

XOH 


NOH 

That  this  view  is  correct  was  ascertained  by  the  action  of 
nitrous  acid  ou  crcsorciuol — 

CH3 

./\0H 


Yh 

when  a  dinitroso-derivative  was  formed.  Were  dinitroso- 
resorcinol constituteil  according  to  the  symmetrical  formula, 
a  mononitroso-derivative  should  have  been  produced,  only 
one  para-position  to  the  Oil  group  being  free  in  cresorcinol. 
Dinitrosocresorcinol  melts  at  IGO  ,  and  its  solutions  ilyc 
cloth  mordanted  with  iron  salts  a  dark  green  shade, 
resembling  Uie  colour  produced  with  dinitrosoresorcinol. 
Nitric  acid  converts  it  into  dinitrocresorciuol,  melting  at 
90°.— A.  K. 


Nitration  of  Hydroiyazobenzenc.     E.  Nolting.     Bull.  Soe. 

Ind.  Mulhouse,  1888,  244—248. 
By  the  action  in  the  cold  of  nitric  and  sulphuric  acid  on  liy- 
droxyazobenzene  dissolved  in  sulphuric  acid,  a  mono-  and 
dinitniliydroxyazobcnzene  is  produceil.     On   reducing  the 
former,  a  mixture  of  bases,  showing  the  reaction  of   pani- 
diamincs   and  paramidophenols,  is  obtained,  which   proves 
that  the  nitro  group  has  entered  the  non-hydroxylate<l  ring, 
and  probably  in  the  para-position.     This  fact  is  confirmed 
by  the  fornuition  of  the  same  mononitrohydroxyazolienzcne 
from  diazotised   jiaranitraniline  and  phenol.     The  dinitro- 
derivativc  above  mentioned  has  the  constitution — 
CcHjCNOj).  N:NCjH^OH 
4:2:1 

as  it  can  also   be  proiluccd  by   the   action    of  phenol    on 
diazoti.scd  ilinitmniline  of  the  constitution — 

C:,ll3NH,(N03)j  (NU3:N0s:N0.=  1:2:4). 

—A.  K. 
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On  Sporitiitifnits  ('omhttstiim  in  Aiiiiiiii'  Wor/ts.     Hobort 
Iliisih.     Chiui.  Ziit.  12,  7-2-2. 

TiiK  author  1ms  ohstTvoil  that  wlioQ  the  acid  fnr  nltnitiuii 
of  lu'iizi'iie  was  ])assi-(l  throiifrh  the  S  tube,  through  which, 
!.v  mistake,  toluene  hail  been  alloweil  to  run  shortly  before, 
tliis  aeiil  became  instantly  hot,  and  white  va|)ourN  weri' 
obser\"ed  to  emanate  from  it,  A  workiuaii  tore  the  tube 
out,  atiil  as  soon  as  he  had  thrown  it  away  spoutaneous 
eoinbustit>ii  took  place. 

Spontaneous  eouibustion  may  also  take  place,  if  the 
a^xitator  lilies  not  work,  when  the  acid  for  nitration  runs 
into  the  appar.itiis.  This  aciil  falls  to  the  bottom  of  the 
vessel,  and  when  afterwards  the  agitator  moves  again,  the 
violent  ehemieal  action  produces  great  heat,  which  may 
load  to  combir'tiou,  and,  if  several  vessels  arc  eonnected 
with  each  other,  ci>mbustiou,  and  sometimes  explosion,  may 
eusue  in  all  of  them. — A.  L. 


I 


I'ATKXTS. 


Pn-pityiitij  ( 'ulimrtnij  Matlrr^i  far  Diiiukj  and  Printinij. 
.1.  II.  Johnson,  Lincoln's  Inn  I'ields.  From  II.  C'aro, 
Mannheim.  Kng.  I'at.  530o,  December  29,  1879. 
•Jud  Kd.     6</. 

Thk  colouring  luatters  referred  to  are  uitrosulphoiiic  acids 
of  a-najihthol,  the  most  important  being  dinitro-o-naphtliol- 
Bulphoiiio  acid.  These  compounds  cannot  be  produced  by 
the  direct  sulphouation  of  diuitroo-nauhthol  nor  by  the 
nitnilion  of  the  monosulphoiiic  acid  of  a-uaphthol.  Ac- 
cording to  the  present  invention  the  sulphonic  acids  of 
a-iiaphthol  submitted  to  nitration  are  those  resulting  from 
the  sulphonation  by  means  of  a  stronger  sulphuric  acid  or 
a  larger  (|uantity  of  acid  or  a  hiirhrr  temperature  or  a  longer 
lime  of  heating.  New  luiphtholsulphouic  acids  are  thus 
formed,  the  most  important  being  a  trisulphonic  acid,  M'hich 
on  nitration  retains  one  sulpho-group  and  is  converted  into 
iliniiri>a-naphtholmatiosulphonic  acid.  The  acid  used  may- 
be fuming  or  anhydrous,  or  in  auy  form  capable  of  producing 
sulphonic  acids.  The  point  at  which  to  stop  the  operation 
can  be  ascertained  by  withdniwing  a  sample  from  time  to 
time,  heating  with  excess  of  nitric  acid  and  diluting  with 
water.  When  the  sulphonation  has  reached  the  desired 
stage  and  the  foregoing  test  is  applied,  there  should  be  no 
]irecipitation  of  dinitro-o-naphthol,  and  the  addition  of 
caustic  potash  should  cause  a  precipitation  of  the  potassium 
.salt  of  the  dinitrosulphonic  acid.  The  following  example 
illustrates  the  practical  method  of  carrying  out  the  process  : 
— 10  parts  of  a-naphthol  are  gradually  mixed  with  20  parts 
of  fuming  sulphuric  acid  containing  about  25  per  cent,  of 
anhydride,  the  mixture  being  well  agitated  and  kept  at  i 
•40" — .'jO'^  C.  till  a  specimen  dissolves  in  water,  forming  a 
clear  sobitiou.  The  niiiuosulphonic  acid  thus  formed  is 
then  further sulphonated  by  adding  18  jiarts  of  fuming  acid 
eoutaiuing  about  7(1  per  cent,  of  anhydride,  and  keeping  the 
mixture  at  10' — SO'  C.  till  the  required  degree  of  sulphona- 
tion is  reached  as  aseertaincil  by  the  test  above  described. 
The  product  thus  obtained  is  diluted  with  73  parts  of  water 
and  iiii.xed  gradually  with2."i  parts  of  nitric  acid  of  1.'58 
sp.  gr.  The  mixture  is  agitated  and  kept  below  50'  C.  for 
12  hours,  when  a  crystalline  deposit  of  the  monosulplionic 
acid  of  a-naphthol  ( in  an  impure  state)  .separates  out,  w  bile 
other  nitrosulphonic  acids  remain  in  the  mother-liquor. 
The  crude  crystalline  deposit  is  drained  and  converted  into 
the  pola.ssium,  sodium,  or  ammonium  salt.  The  nitro- 
sulphonic acids  in  the  mother-liipior,  among  these  being 
the  diiiitrodisulphouie  acid,  are  converted  first  into  calcium 
salts  and  then  into  the  eorrespimdiug  pot;issium  salts. 

— K.  >f. 

Process  fur  thf  PrtHluctioit  of  A:o-C'nIourintf  Mullirs. 
Keprint.  2nd  Kdit.  C.  I).  Abel,  Southampton  Huildings. 
l''roui  the  "  Aeiieugesellschalt  fur  Anilin-I-abnkatiuu," 
Berlin.     Eug.  I'at.  11,880,  September  1,  1887.     G'/. 

The  cotton-dyes  formed  by  the  combination  of  diazotised 
benzidine  and  tolidine,  diamidodiauisoil,  diamidodiphenetoil, 
diamidostilbcne  ami  its  disulphouic  acid  with  the  naphthyl- 


aniines  and  their  mono-  or  disulphonie  acids  can  bi; 
alkjlised  by  hi'atiug  with  the  huloid  alkyls  with  or  without 
the  addition  of  alkali.  With  high  boiling-point  alkvls  the 
reaction  takes  place  ill  alccdiolic  .solution  by  simple"  eoho- 
batiou ;  with  low  boiling-puinl  alkyls  autoclaves  must  be 
used.  When  the  reaction  is  over  the  alcohol  is  distilled  off 
and  the  cidouriug  matter  salted  out.  The  process  is  also 
applicable  to  the  mixed  azo-colouring  matters  eoutaiuing 
two  dissimilar  amines  or  phenols.  The  alkylised  products 
dye  cotton  of  a  bluer  shade  than  the  original  compounds. 
As  examples  the' following  are  given: — (1.)  Benzopur- 
purin  B,  from  tctrazoilitolyl  and  lirijuuer's  fl-naphthyla- 
niinemonosulphiuiic  acid,  is  nutliylaled  by  cohobation  for 
five  hours  with  methyl  iodide  and  alcoholic  soda.  The 
product  <lyes  cotton  a  bluish-red.  (2.)  A  similar  colour  is 
produced  by  the  methylation  of  the  mixed  colour  derived 
from  teii-azoditolyl,  one  molecule  of  3-uaphtliylaraiuedi- 
sulphonic  acid  and  one  molecule  of  Hrijimer's  6-naphthyI- 
aminemouosulphouic  acid.  i3.)  Deltapurpuriu  ."j  B.  from 
tetrazudiotolyl  and  /3-iuiphthylaiuiue  5-monosulplionic  acid 
is  heated  in  an  autoclave  in  alcoholic  solution  with  methyl 
indiile  and  calcium  earliouate  for  10  hours  to  Itio'  (,'.  The 
product  is  treated  as  before. — 1{.  M. 


Production  of  Azoic  Culvurini/  Mailers.  J.  Inu-ay,  l.oudou. 
Froui  "  La  Saeicte  Anonyme  des  Matiercs  Coloniutes  ct 
Produits  Chiiniques  de  .St.  Denis,  A.  i\  Toirrier,  and 
D.  A.  Kosenstiehl,"  I'aris.  Eng.  Tat.  II  ,976,  Septem- 
ber 3,  1887.     C(/. 

These  colouring  matters  are  prepared  from  the  uitroto- 
luidiue  of  m.  p.  78°  C.  and  the  nitroxylidine  of  m.  p.  123"  C. 
by  reducing  the  alkaline  solution  with  zinc  dust  and 
submitting  the  products  of  reduction  to  the  action  of 
nitrous  acid.  The  polyazo  salts  thus  obtained  are  combined 
with  amines,  phenols,  sulphonic,  and  carboxylie  acids,  Sic. 
in  the  usual  way.  (See  Eng.  I'at.  9315,  .June  30,  1877; 
this  .Tournal,  p.  499.)  The  following  examples  illustrate 
the  carrying  out  of  the  process  :— (1.)  2  kilos,  of  the 
nitrotoluidine  are  dissolved  in  300  litres  of  boiling  water  and 
100  kilos,  of  soda  lye  of  sp.  gr.  1  -SB  added  to  the  solution, 
together  with  15  kilos,  of  zinc  dust  (of  88  p.c.  Zn;.  The 
zinc  and  soda  are  added  in  two  portions  with  an  hour's 
interval.  The  mixture  is  heated  Cor  8 — 10  hours,  allowed 
to  cool  and  filtered,  the  product  being  purified  by  cry.stal- 
lisation  from  alcohol.  This  product  is  diazotised  in  the 
usual  way  with  hydrochloric  acid  and  sodium  nitrite  and 
gives  the  following  colouring  matters  : — With  o-naphthol- 
a-sulphonic  acid,  /3-naphtholdisulphonic  acid,  K  salt,  and 
resorciuol  red  ;  with  3-naphthol-;8-snlphonic  and  o-sulphonic 
acids  orange  red ;  with  naphthiouic  acid  orange ;  with 
metaphenyjene  diamine  and  "  a-oxynaphthoic  .icid  "  brown  ; 
with  /S-naptlithylamine  sulphonic  acid  yellow  ;  and  with 
o-uaphtbylamine  red-brown.  (2.)  The  reduction  of  the 
nitriixylidiue  is  conducted  as  in  the  last  exam]>le,  16 -6  kilos, 
requiring  1,300  litres  of  water,  144  kilos,  of  caustic  soda 
(36"  B.)  and  19  kilos,  of  zinc  dust.  The  product  of 
reduction  when  diazotised  gives  red,  yellow,  orange,  or 
brown  colouring  matters  with  the  phenols, amines,  sulphonic, 
and  carboxylie  acids  above  specified.  The  dyestuffs  can 
be  used  for  cotton,  wool,  or  silk  in  an  acid,  alkaline,  or 
neutral  bath. — K.  M. 


Prriilurliuit  of  new  Tetruzoic  Votuuriny  MatUr.i.  J.  Imray 
London.  From  "  La  .Sociite  Anonyme  des  MatiSres 
Colorantes  et  Produits  Chimiques  de  St.  Denis,  A.  F. 
Poirrier  and  U.  .\.  Kosenstiehl,"  Paris.  Eng.  Pat.  12,355, 
September  12,  1887.     Ct/. 

The  starting  point  in  the  manufacture  of  these  colouring 
matters  is  a  benzidine  derivative  prepared  from  paracresol 
in  the  following  manner:-  Diazobenzene  chloride  is  com- 
bined with  paracresol  in  alkaline  solution  and  the  resulting 
azo-compound  dried  and  ethylated  in  alcoholic  solution  by 
cohobating  with  the  necessary  quantity  of  ethyl  iodide  and 
caustic  soda.  The  product  (heuzene-azo-/j-eresyl  ethylate) 
is     reduced     by    sulphuretted    hydrogen    in    amnioniacal 
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iiKdholii-  scilution,  and  the  liydmzo-conipound  tluis  produced 
is  lioiled  with  dilute  snlphurie  iicid  in  onUr  to  convert  it 
into  thediplienyl-derivHtive,  the  sulpliate  of  which  separates 
out  on  cooling.  The  hitter  compound  is  diazotised  in  the 
usual  wav,  and  tlic  tetnizo-siilt  eonihiued  witli  amines, 
phenols,  S;c..  friviu;;  rise  to  a  reddish-blue  djcstiiff 
with  o-naphthol-a-sulphonic  iicid ;  B  reddish- violet  with 
i8-naphth(ddisul))honic  acid,  K  salt,  and  with  /3-naphthol- 
o-sulphonic  acid  ;  rrauge  with  resorciuol  and  a-hydroxy- 
naphthoic  acid ;  red  with  naphthionic  acid  ;  vinkt  with 
o-<lihydroxynaphthalenc  ;  and  hrown  with  metaphenylenc- 
dianiine  and  o-naplithylamine.  The  diazobenzeiie  used  in  the 
|>reparaliou  of  the  parent  azo-corapound  can  be  replaced  by 
its  homologues  and  other  alkyls  used  instead  of  ethyl.  The 
colouring  mutters  possess  the  usual  properties  of  the 
lu'Dzidine  dvestuffs. — K.  M. 


Proituclion  of  ColoufiHij  Matters  by  Cuhttji nation  of  Niti'o- 
dunobenzaies  and  their  Analoyiies  with  Jsoinvis  of 
Naphthionic  Arid.  J.  Imray,  London.  From  "  La  Societe 
Anonyme  des  Matieres  Culorautes  et  I'roduits  Chiuiiciucs 
dc  St.  Denis,  A.  F.  Poirrier  and  Z.  Konssin,"  Paris. 
Eng.  Pat.  12,692,  September  19,  188".     6(/. 

This  is  an  extension  of  the  specification  No.  4490  of  1S78, 
having  for  its  object  the  production  of  eolouriug  matters  by 
combining  the  diazotised  nitrauiline  homologues  with  the 
isomers  of  naphthionic  acid  discovered  since  the  previous 
specification.  The  acid  chiefly  dealt  with  is  that  discovered 
by  O.  X.  Witt  and  prepared  by  sulphonating  o-naphthjl- 
amiue  hydrochloride  with  fuming  sulphuric  acid  containing 
28 — 30  per  cent,  of  anhydride  at  a  temperature  not  exceed- 
ing 29°  C.  The  colouring  matters  are  prepared  in  the 
usual  way  by  allowing  the  diazotised  nitranilines  to  act 
upon  the  sodium  salt  of  the  sulphonic  acid,  and  arc  bluer  in 
shade  than  the  con'espor.ding  coicpounds  from  naphthionic 
acid.— K.  M. 


T.-TEXTILES :  COTTON,  WOOL.  SILK,  Etc. 

An  Apparatus  for  Testing  the  liesiatance  of  Tissues. 
J.  Amslcr-Laffon.  Bull.  Soe.  Chim.  JIulhouse,  1888, 
307. 

Till:  principle  of  the  apparatus  is  thus  illustrated  :  A  piece 
of  the  tissue,  held  at  each  end  by  nippers,  is  stretched  by 
means  of  a  screw  and  the  tension  produced  measured  by 
the  compression  of  a  spiral  spring.  The  violent  shocks 
at  the  monu-ut  the  fabric  tears  are  avoided  by  a  flow  of 
oil.  The  pieces  a'  and  a-  joined  by  the  transverse  jjieces 
4'  and  4-  and  the  plate  c  form  the  frame.  In  the  cross 
piece  a  is  the  nut  in  which  is  worked  the  shaft  d  of  the 
screw  e.  The  screw  advances  or  recedes  by  turning  with 
the  handle  ./'.  It  is  jireferable,  however,  to  have  a  uniform 
motion  and  to  turn  by  machinery,  as  the  tensile  strength 
of  a  fabric  does  not  only  depend  on  the  force  of  the  tension, 
but  also  on  the  time  in  which  the  tension  is  exerted.  The 
screw  is  attached  to  the  nipper  A',  which  also  holds  one  end 
of  the  tissue.  The  other  nipper,  A-,  is  attached  to  the  rod  of 
the  piston  /,-.  The  rod  caiTies  a  flange  at  itsextreuiily  whieh 
rests  on  the  spring  /.  The  piston  moves  in  a  cylinder  filled 
with  oil  and  is  provided  with  a  small  valve  to  allow  the  oil 
to  pa.ss  freely  when  tlie  piston  advances.  When  the  tissue 
is  torn  the  piston  recedes  very  slowly.  At  the  side  of  the 
transverse  piece  I),  a  ruler  strikes  against  the  nipper  A". 
As  the  fabric  is  stretched  the  spring  is  coinj)resseii  and 
the  nipper  A-  advances  pushing  the  ruler  forwards,  which 
hitter  slides  in  two  grooves.  The  fixed  index  m  and  the 
divisions  n  engraved  on  the  ruler  indicate  the  weight  in 
kilogninime*  which  correspond  to  the  eompres.sion  of 
the  spring.  The  index  c;irrieil  by  the  nijiper  A'  and  the 
divisions  p  give  directly  the  length  corresponding  to  the 
weight   indicated    by   the   divisions    n.     When    the    tissue 


tears  the  ruler  remains  in  its  place  and  checks  the  weight 
accurately,  licfore  making  another  trial  the  ruler  must 
be  made  to  strike  against  the  nipper  A'-.  'I'he  resistance 
and  the  increase  in  the  length  of  the  tissue  are  at  the 
same  time  registered  on  the  drum  q.  The  nip|M'rs  are 
constructed  so  as  to  prevent  the  tissue  being  mure  susceptible 
to  the  tension  at  the  ends.  Each  end  is  folded  round  a 
blade  r,  which  is  stretched  in  the  nipper  by  means  of  two 
detached  screws.  The  nippers  must  be  tightened  in  pro- 
]iortion  as  the  fabiie  stretches.  It  is  best  to  employ  two 
different  springs  according  to  the  resistance  of  the  tissue  ; 
for  ordinary  purposes  one  of  25(1  anil  5u()  kilos, 
maximum  resistance.  The  length  of  the  spring  should 
be  lOeni. ;  the  piece  of  fabric  should  be  20 — 41)  em.  in 
length  and  its  width  must  not  exceed  10  cm.  — A.  K. 
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VI.-DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 


On  till'  Jiiiliijii   \' at  fur   Wuul  Dyising. 
Chem.  Zeit.  12,  721. 


15.  l.iiulciilK'rf;. 


TiiK  present  mode  of  indifro  ilyi-iiig  ri'{|uires  ii  great  dcsil 
of  experience,  without  which  the  whole  of  the  vat  is  very 
often  lost.  The  author  describes  a  method  discovered  by 
himself,  which  is  perfectly  safe  even  in  the  hands  of  ordinary 
careful  workmen.      lie  calls  it  the  flour  vat. 

1.5  kilos,  of  wheat  flour  arc  mixed  with  cold  water  to 
a  milk,  care  bciuir  taken  that  a  homoficncous  mass  is  formed 
and  then  poured  into  the  vat,  which  is  fliled  with  water 
and  heated  to  81'  C.  0  kilos,  of  iinely-f;r<iund  inilifjo 
and  30  kilos,  of  soda  crystals  are  added  and  the  mixture  is 
left  to  fermentation,  which  begins  in  about  24 — 28  hours. 
If  necessary 

3  kilos,  of  indigo, 

3        ,,        flour, 

6        „        soda  crystals, 

are  added  in  the  evenin;;  at  69°  C,  so  that  the  vat  shows 
the  following  morning  the  correct  temperature  for  dyeing 
of  62-5"C.  If  no  new  indigo  is  required,  the  addition  of 
1  kilo,  of  flour  and  2  kilos,  of  soda  ciystais  ami  heating  up 
to  69'  C.  daily  is  necessary.  Lime,  but  never  more  than 
one-third  of  the  quantity  of  soda,  is  employed  as  usual ; 
but  with  very  pure  indigos  the  addition  of  it  maybe  omitted. 

Crystal  soda  is  preferable  to  calcijied  on  account  of  its 
regular  chemical  composition.  As  is  well  known,  vat 
fermentation  produces  at  first  lactic  acid,  which  is  then 
converted  by  hydrogen  into  butyric  acid.  The  nscd-up 
vat  is  a  very  good  and  cheap  source  for  butyric  acid. 

It  i.s  essential  for  a  good  vat  that  the  indigo  is  in  a  very 
tine  state  of  division,  and  the  autiior  recommends  the 
addition  of  1  kilo,  of  caustic  potash  and  2  kilos,  of  stare  h 
sugar  to  6  of  indigo  before  grinding  it,  and  to  heat  this 
mixture  after  grinding,  to  boiling. 

The  author  doubts  whether  the  zinc  dust  vat,  so  very 
useful  in  cold  dyeing,  lias  ever  been  applied  to  warm  dyeing 
on  account  of  the  rapid  oxidation  of  the  white  indigo  thus 
formed.  To  prc\ent  it,  lu'  recommends  the  addition  of 
neutral  sodium  sulphite.     The  zinc  vat  is  made  up  of — 

3  kilos,  of  ground  indigo, 
G       „         zinc  dust, 

2  „         sodium  hydrate, 

3  .,         calcium  hydrate. 

These  ingredients  are  boiled  with  water  until  the  indigo  is 
reduced,  and  the  mixture  is  poured  into  the  vat  containing 
water  of  62 -5' C.  and  10  litres  of  neutral  sodium  sulphite  of 
20°  liauinc. 

To  re-charge  this  vat — 

3  kilos,  of  indigo, 

3       „         zinc  dust, 

1       „         sodium  hydrate, 

1        „  calcium  hydrate, 

1  litre  of  .sodium  sulphite, 

are  used.  In  addition  to  these  substan.'cs  1  kilo,  of  soda 
crystals  is  taken  for  each  kilo,  of  indigo. 

This  vat  works  very  Avell,  keeps,  and  may  be  interrupted 
at  any  time. — A.  L. 


Fixiuy  Aniline  Sleiiin  Colours  with  Tcinnin  and  Tiirtar- 
emcttc.  I'rudliomme.  Soc.  Ind.  dc  Mulhouse,  May  23, 
1888. 

With  aniline  steam  colours,  where  the  mordant  is 
tannin,  tartar-emetic  acts  very  satisfactorily  as  a  fixing 
agent.  By  steaming  the  lake  formed  from  tannin  and  the 
colouring  matter,  the  lahc  penetrates  the  fibre,  though  it  is 
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l>y  no  iiieuiis  roiuleri'd  fast.  Adililioii  of  tartar-emetic 
liriu^'s  ubniit  the  fixation  iiud  forms  n  liettur  lake  of 
I'ulouriiig  luatter,  tttuuin,  and  antimonj-  oxide. — T.  L.  U. 


Kflrpfi's  Double  Fluoride  of  Antimonii and  Sodium.  E.  Kopp 
anil  S.  ISruere.     Bull.  Soc.  Ind.  de  Koiien,  16,  69. 

Kxi-ERiMENTS  in  three  bi.tlis,  coiitainiuj;  respectively 
705  kilos,  of  Koepp's  double  fluoride,  1012  kilos,  of 
de  linen's  "  iintimony  salt "  (antimony  fluoride  with  am- 
monium sulphate),  and  11  kilos,  of  tartar-i-metie,  in  each 
ease  dissolved  in  2.iiiO  litres  of  water,  with  6  kilos,  of  Solvay 
soda  added,  showed  that  the  two  former  pave  less  brilliant 
colours  in  the  finished  stuffs  than  did  the  latter.  This 
might  1>e  due  to  their  greater  acidity,  and  therefore  soda 
was  added,  which  caused  a  considerable  precipitation  of 
antimony  oxide.  The  authors  conclude  that  these  com- 
pounds cannot  satisfactorilv  replace  tartar-emetic. 

—W.  G.  M. 


VII.-ACIDS,  ALKALIS.  AND  SALTS. 

Sulphuric   Acid  Manufuvlurv.     F.   W.    Chappell.     Cheui. 
Zeit.  Kep.  12,  13a. 

The  author  gives  the  following  tables  as  a  cluck  on  the 
progress  of  the  manufacture  : — 


Use  of  Chromium  Fluoride  in  Wool  Di/eiag.     H.  Lauge. 
Leipzig.  Monatsschr.  f.  Text.  Ind.  1888,  3. 

Thk  chromium  fluoride  of  the  Anstriau  firm,  K.  Koepp  and 
Co.,  may  advantageously  be  nse<l  in  place  of  the  nitrate  or 
acetate  commonly  employed.  The  authors  also  recommend 
it  a,s  a  substitute  for  potassium  chrou.ate  for  boiling,  since 
bv  its  use  a  precipitate  of  chromium  oxide  is  obtained  on 
the  fibre,  imparting  to  it  a  clear  green  colour;  wherea.s  the 
chromate  gives  a  greenish  or  yellow  shade,  according  to 
the  duration  of  the  boil  ;  and  the  occurrence  of  the  green 
shade  indicates  a  reduction  of  chromic  acid  at  the  expense 
of  the  wool,  which  is  thus  rendered  coarser  and  more  harsh. 
The  ipiantity  of  colouring  matter  fixed  is  in  direct  relation 
to  the  time  occupied  in  boiling,  which  is  not  always  the 
case  with  the  chi  ornate.  Woollen  yarn  boiled  in  the 
fluoride  shows  no  tendency  to  felt ;  it  remains  soft  and 
tiikes  well  the  colour  subsequently  applied.  Cloths, 
moreover,  arfi  by  the  use  of  this  agent  dyed  with  greater 
uniformity.  A  further  advantage,  especially  when  used  in 
conjunction  with  indigo,  is  that  the  fluoride  exerts  no 
oxiilising  action  like  that  of  the  alkaline  chromate.  Thus 
the  chromium  fluoride  is  especially  useful  in  the  jiroduction 
of  fine  and  pure  shades,  and  where  the  chromate  cannot  be 
used  on  account  of  its  oxidising  properties.  AVocden 
vessels  must  be  employed  for  boiling,  as  th;  solution 
attacks  copper. — \V.  G.  M. 


The  Double  Salt  of  Anlimoni/  Fluoride  and  Sulphate  of 
Auimouium.  AlbiTt  Frey.  Bull.  Soc.  Ind.  Mulhouse, 
1888,  ,W1. 

This  new  comaiercial  i>roduct,  known  as  "antimony  salts," 
has  the  formula  SbF;,+ (Nil, 1,80, .  It  dissolves  very 
readily  in  water,  imparting  a  strongly  acid  reaction.  It 
attacks  glass  as  well  as  metals,  and  wood  alone  is  suitable 
JUS  material  for  storing-vessels,  &c.  If  saturated  with 
carbonate  of  soda,  it  works  very  well.  A  good  bath  is, 
100  litres  water,  400  grms.  antimony  salts,  200  grms.  soda 
crystals.  The  temperature  is  best  at  50'.  The  printed  goods 
are  much  brighter  than  when  treated  with  tartar-emetic,  the 
whites  especially  being  very  pure.  In  dyeing  eipuilly  favour- 
able results  were  obtained.  4  grms.  of  this  double  fluoride 
are  as  effective  as  5  gnns.  of  tartjir-enictic.  The  price  of 
the  hitter  product  being  much  higher, .there  can  be  no  doubt 
that  this  new  salt  will  b«  very  generally  employed. — A.  R. 
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The  chamber  gases,  acid  compounds  being  separated, 
consist  of  nitrogen  (in  quantity  corresponding  to  that  of 
sulphur  burnt )  and  an  excess  of  atmospheric  air.  If  the 
percentage  of  oxygen  in  the  gases  be  j-,  and  that  in 
atmospheric  air  =  20-8  by  volume,  then  when  using 
sulphur  the  following  equations  arc  obtainable — 

I. 
Amount  of  such  gas  in  cub.  ft.  at   0   and  Tlio  mm.   pro- 
duced per  1  lb.  S  =  63-837  -H  (63-8.17  x  go-i^l-x)" 

II. 

Amount  of  sulphur  per  cub.  ft.  of  such  gas  if  no  sulphur 
compounds  be  removed  =  0-3416.'i8  (20-8  — j). 

From  these  equations  the  percentage  of  snl]diur  lost 
may  readily  be  calculated.  Thus,  assuming  that  in  2* 
hours  ."j.OOu  lbs.  of  sulphur  have  been  burnt,  and  that  the 
gases  after  condensation  still  contained  0-63  grms.  S  per 
cub.  ft.  and  8  per  cent,  of  oxygen.     Then  : — 


I. 


C3 


837  +  (63-837  x  .,^^.„_g)  =  103-73.1  cub.  f\.  per  lb.  S. 

103-735  X  .'),000  =  518,675  cub.  ft.  (total  gas). 
518,675  X  0-639  =  326-765   kilos.  S  in  total  volume   of 


gas. 


326'765   X  2-2046=  720-89   lbs.   S  =   1441    per  cent. 


loss 
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II. 

()-341658  (20-8-8)  =  4-3732  grms.  S  =  possible 
Hiiiount  of  S  per  cub.  ft.  in  a  gas  containin;;  8  per  cent, 
of  oxygen. 

Uiit  0-63  grms.  is  the  actual  amount. 

Ilencu  actual  loss  =  14-41  per  cent. 

If  pyrites  be  u.scd  in  place  of  sulphur,  eijuation  I.  would 

sUind  79-797  +  (79-797  x  .,jjvi^rj.)  =  c>'''- f<- f™'" '  ">•  !5 

iu  form  of  pyrites  ;  ami  equation  II.  would  be — 

(I-273I09   (-20-8 -jt)  =  grms.  S  per  cub.  ft.  uncoudenscil 

gas  after  complete  oxidation. 

These  formula)  are  all  calculated  at  (V^  ami  'Go  mm. 

— W.  G.  M. 


IX.-BUILDING  MATERIALS,  CLAYS, 
MORTAES,  AND  CEMENTS. 

Chemical     Ileactiim.i      helirccn     Snliils      unihr     Pressure. 
W.  Spring.     Bull.  Soe.  Chira.  44,  160. 

TiiK  author  has  shown  that  a  mixture  of  barium  sulphate 
and  so^linm  carbonate  act  upon  each  other  under  strong 
pressure  just  as  they  do  on  fusion,  only  to  a  less  degree.  If 
a  pressure  of  some  0,000  atmospheres  be  allowed  to  act  for 
only  a  few  instants  on  an  intimate  mixture  of  one  part  of 
barium  sulphate  and  thne  parts  of  sodium  carbonate,  about 
1  per  cent,  of  the  barium  sulphate  is  converted  into  car- 
bonate. If  the  cylindrical  lump  obtained  fiy  the  compres- 
sion be  powdered  and  again  pressed,  the  (luantity  of  barium 
carbonate  after  three  compressions  will  have  risen  to  4-78, 
and  after  six  compressions  to  9  per  cent.  If  the  cylindrical 
mass  obtjiiued  after  one,  three,  or  six  compressions  be  left 
to  itself  for  a  long  time,  it  will  be  found  that  the  chemical 
action  does  not  cea*e  with  the  cessation  of  pressure,  but 
I)roeeeds  for  about  14  days. 

If  the  cylinder  be  heated  to  120°,  the  quantity  of  barium 
carbonate  obtained  will  be  less  than  when  no  heat  is 
applied. 

Thus,  the  heat  exerts  an  action  oppose.!,  as  to  effect,  to 
that  exerted  by  the  pressure. 

Spring  thinks  the  results  of  these  experiments  tend  to 
estiiblish  the  following  principles  : — 

(1.)   Diffusion  may  take  place  in  solid  as  well  as  in  fluid 

bodies. 
(2.)  Matter  assumes,  under  pressure,  a  condition  relative 

to  the  volume  it  is  obliged  to  occupy. 
(3.)  Tor  the  solid  state,  as   for  the  g-aseous,  there   is  a 

critical  temperature  above  or  below  which  changes 

by  simple  pressure  are  no  longer  posMble. — W.  S. 


Some  Calcium  Salts  entering  into  the  ('miipositinn  nf 
Ifi/draulic  Cements.  H.  Le  Chatelier.  Annales  des 
Mines,  1887,  388—412. 
The  author  first  enters  very  fully  into  the  slaking  of  lime, 
and  explains  the  many  influences  which  affect  it.  Calcium 
hydroxide,  according  to  the  author's  experiments,  when 
heated  rapidly,  decomposes  at  between  530'' — 540'.  When 
elowdy  heated  below  100°  the  decomposition  is  too  slow  to 
be  observed ;  at  360'  the  tension  of  decomposition  is  only 
equal  to  100  mm.  of  mercury,  and  only  attains  atmospheric 
pressure  at  450'.  Calcium  hydroxide  is,  hence,  quite  stable 
at  ordinary  temperatures,  and  moreover  is  only  slowly 
attacked  by  carbonic  anhydride,  although  its  solution 
absorbs  that  gas  rapidly. 

Pa,ssing  on  to  the  silicates,  the  author  shows  that  the 
silicate  CaSiOj,  does  not  set  in  water  alone,  although  it  does 
harden  when  mixed  with  water  saturated  with  carbonic 
anhydride  and  exposed  to  an  atmosphere  of  that  gas.  The 
silicate  Ca.,SiO,,  prepared  by  fusing  the  proper  propor- 
tions of  lime  and  silica,  forms,  while  hot,  a  solid  compact 


mass  difficult  to  break  with  a  hammer,  but  on  cooling  it 
swells,  cracks,  and  finally  falls  to  a  white  powder,  which 
under  the  microscope  appears  to  consist  of  prismatic  frag- 
ments with  feeble  double  refraction,  and  at  times  with 
fine  striatians  in  the  direction  of  their  greatest  length. 
This  substance  is  suggested  as  the  cause  of  spontaneous 
pulverisation  observed  in  some  slags  and  sometimes  in  dry 
cements.  The  ailniixture  of  magnesium  to  form  MgCaSiO, 
entirely  prevents  the  pulverisation,  whilst  smaller  quan- 
tities of  magnesia  or  iron  oxide  or  alumina  diminish  it; 
hence,  in  slags  the  pulverisation  frequently  extends  over 
several  days.  The  phenomenon  is  shown  to  be  due  to  the 
dimorphism  of  this  salt  and  the  spontaneous  transformation 
from  one  form  to  the  other,  similar  to  that  exhibited  bv 
fused  potassium  sulphate.  Compared  with  the  monoealcium 
silicate  (woUastouite),  this  diealeium  .ilieate  is  more  readily 
attacked  by  aciils  generally  and  by  carbonic  anhydride,  and 
is  moreover  easily  decomposed  by  ammonia  or  its  salts.  It 
is  scarcely  at  all  attacked  by  water,  and  therefore  is  of  little 
or  no  value  for  cement  purposes.  The  substance  CV,Si,0- 
is  no  compound,  but  simply  a  mixture  of  the  mono- 
and  diealeium  silicates.  The  compound  CajSiOj  is  pre- 
sumably obtained  in  an  amorphous  form  by  decompos- 
ing, by  means  of  steam  at  450',  calcium  chlorosilicate, 
Ca._,Si()|,  CaCL  ;  the  pulverised  mass  sets  in  boiling  water 
to  a  hard  durable  briquette,  and  neither  swells  nor  cracks  ;  it 
is  very  different  to  the  other  two  calcium  silicates.  It  cannot 
be  prepared  by  direct  combination  of  lime  and  silica,  either 
by  heat  alone  or  by  the  use  of  a  flux,  such  as  calcium 
chloride  or  fluoride ;  in  fact,  with  the  first  of  these  the 
above  chloro-silicate  is  obtained. 

Mixtures  of  lime  and  silica  containing  less  than  1  mol. 
CaU  to  1  mol.  SiO;  yield  fewer  crystals  of  wolla^tonite  as 
the  proportion  of  lime  diminishes,  and  iu  fact  they  ulti- 
mately form  mixtures  behaving  like  inferior  pouzzolanas. 
The  only  hvdrated  silicate  obtained  was  CaSi03  + aq.  (pos- 
sibly 2-5  H;0)  ;  this  forms  a  bulky  precipitate,  1  grm. 
occupying  2  litres,  when  e>:cess  of  lime  water  is  added  to  a 
solution  of  silica.     It  is  decomposed  by  water. 

The  following  alumiuates  were  prepared  by  fusing  together 
alumina  and  lime  in  various  proportions,  and  sections  were 
examined  under  the  microscope,  to  determine  their  crj-stal- 
line  character.  CaAUO^,  forms  scarcely  fusible  and'  very 
hard  cubical  crystals  ;  and  when  pulverised  and  mised  with 
water  it  sets  rapidly,  but  with  large  excess  of  water  it 
decomposes.  CaaAljO,  (?)  is  easily  fusible,  and  forms 
orthorhombic  crystals  with  very  strong  double  refraction  ; 
powdered  and  mixed  with  water  it  sets  as  well  as  plaster  of 
Paris,  but  the  hydrates  formed  are  only  slightly  stable,  and 
become  pulpy  when  heated  to  100'  in  presence  of  water. 
When  the  powder  is  treated  with  large  excess  of  water,  both 
alumina  and  lime  pass  into  solution  in  variable  proportions, 
and  part  of  the  alumina  is  deposited  as  a  crystalline  hydrated 
calcium  ahiminate  ;  if  lime-water  be  added,  the  whole  of 
the  alumina  is  immediately  precipitated  in  this  form.  When 
lumps  are  iininersed  in  water  a  shell  of  the  hvdrated 
aluminate  forms  and  perfectly  protects  the  interior  portion. 
If,  however,  the  lumps  are  exposed  to  moist  air,  they 
gradually  crack,  and  ultimately  fall  to  powder.  Ca;,AI.,Os 
is  the  most  fusible  of  these  salts,  and  forms  cubical  civstiils. 
It  sets  like  the  other  aluminates,  and  also  dissolves  in  water. 
Alumiuates  containing  higher  proportions  of  lime  than 
.VIjU-,,  4  CaC)  behave  like  mixtures  of  the  aluminates  with 
free  lime.  Of  the  various  hydrated  aluminates  of  calcium, 
the  author  only  takes  into  consideration  the  most  basic, 
Ca^-MoO-,  12  H..O,  the  only  one  stable  in  presence  of  excess 
of  lime,  and  likely  to  be  met  with  in  cements.  This  is  best 
prepared  by  adding  an  equal  volume  of  lime-water  to  the 
filtered  solution  of  the  anhydrous  aluminate  containing 
least  lime.  The  solution  deposits  spheroidal  aggregations 
of  attenuated  nee:!les.  It  is  decomposed  by  water.  The 
substitution  of  magnesia  for  part  of  the  lime  in  the  alumi- 
nates at  first  causes  the  fusibility  of  the  salts  to  increase 
with  the  quantity  of  magnesia,  until  a  maximum  is  reached, 
after  which  the  fusibility  again  ilecreases,  until  ultimately 
infusible  magnesium  aluminate  is  obtjiiued.  The  sensibility 
to  the  action  of  water  decreases  with  the  substitution  of 
magnesia  for  lime  ;  apparently  double  salts,  similar  to  the 
carbonates  in  dolomite,  are  formed. 
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Calcium  ferrates. — With  thi'se  suits  no  satisfiictorv  results 
liiive  l«i-fH  oI)tuiiic'<l  Mixtuivs  of  cH|iiiv;ileiit  proportions  of 
tVrrii'  oxiiU'  and  liini'  riipiirL'  siuli  a  Iiiffli  tciiiperaturc  for 
t'ii>iou  tlml  the  former  deconipos.-s.  With  lower  proportions 
of  iron  oxiiie,  highlv-eoloureil  substances  form,  whieh  swell 
anil  slake  with  water.  A  white  hydrated  ferrate  is  known, 
wliieh  is  coloured  brown  by  carbonic  anhydride,  owiufi  to 
the  separation  of  ferric  hydroxide,  and  is  decomposed  by 
w  nter.  A  compound,  .VUO:,,  KcjOj.  3  L'a( ),  lias  been  pre- 
I>ared  by  synthetical  fusion,  crystallisiu';  in  well-defined 
lou;;  needles  of  a  beautiful  red  colour.  It  is  much  more 
fusible  than  the  eorrespoudin;;  aluminate  or  ferrate.  When 
calcium  aluminatesare  fused  with  ealciuio  chloride,  a  very 
fusible  vitreous  mass  is  obtained,  from  which  water  dissolves 
out  the  calcium  chloride,  leaviu);  a  gelatinous  residue  cou- 
tainiu'T  Hluniina.  With  the  ferrates,  however,  a  calcium 
chlriro-ferrate,  Fe.iO,,  CaO,  CaCL,  is  obtained  under  similar 
eircumstances.  It  forms  beautiful  brown  crystals  with 
distinct  cleavage.  It  is  not  acted  on  by  water  or  acetic 
acid,  and  can  therefore  be  easily  separated  from  the  excess 
of  calcium  chloride  and  lime.  Many  of  the  numerous  double 
silicates  of  iron,  of  alumina,  and  of  lime  play  only  a  secondary 
]>art  in  cemeuts,  and  many  are  useless  for  such  purposes. 
No  detailed  account  is  given  of  them. — D.  A.  L. 


PATENTS. 


Improeemenls  in  the  Ciml'niuous  Manufavture  avd  liuriiiuy 
of  Cement.  V.  W.  S.  Stokes,  London,  ling.  I'at.  9694, 
July  11,  1887.  8</. 
AccouDiXG  to  this  invention,  the  slurry  is  burnt  while  in 
the  forms  of  strips,  sticks  or  sheets  of  regular  or  uniform 
transverse  sectional  area,  a  revolving  cylinder  or  furnace 
being  einjiloyed,  so  that  the  strips  are  kept  relatively  in 
motion.  The  apparatus  employed  is  deseribeil  in  consider- 
able detail  in  the  specification. — K.  G.  C. 


Improvements    in  the  Muniifacltire    nf    Slag   Cement   and 

in  the    Preparation    of  Ilaiv  Materials    used   therefor, 

E.    Larseu,    London.        Eng.     Pat.    10,385,    July    26, 

1887.     6rf. 

The  slags  to  be  used  arc  collected  and  brought   in  a  fluid 

state  to  a  convenient  place,  where  such  materials  as  may  be 

desirably  eliminated  are  removed  by  the  oxidising  effect  of 

a  strong  current  of  air,  preferably  superheated,  or  substances 

inuy  lie  added  with   the  view   to   rendering  the  slags  more 

cementatious. — E.  G.  C. 


A  new  Description  of  Melullie  (dement  and  Processes  fur 
its  Manufacture.  C.  P.  Tabary,  Paris.  Eng.  Pat. 
10,443,  Jidy  27,  1887.     6d. 

This  cemeut  consists  of  the  following  ingredients  : — Stone 
of  trachytic  origin  or  stone  of  Lorraine,  75  per  cent. ; 
oxide  of  zinc,  10  per  cent.;  and  magnesia,  15  jier  cent. 
The  stone  iniployed  is  previously  innnersed  in  a  bath  of 
hyilroehlorie  acid  or  chloride  of  ziue,  to  which  have  been 
added  about  8  per  cent,  of  borax  and  about  8  per  cent,  of 
ammonium  chloride. — E.  G.  C. 


Improeenunts  in  the    Treatment  of  Lime   Mud    and  like 
Suhstanres    to    olitain     Whiting    and    Cement,   and    in 
Apparatus  therefor.     J.   S.   Kigby,  Holywell.     Eng.  Pat. 
11,271,  August  18,  1887.     6(/. 
The   inventor    earlMinates    lime   nmd   and   pulverises   the 
carbonated   mud,   after   washing,  filtering,  and   drying  it. 
The    nuul    So    treated     is     mixed     with     elay     or    suitable 
aluminous   material,   and    the   mixture   is    calcined.      The 
coud)iinitions  of  earbonators,  filters,  and  drying  and  calcining 
aiiparatus  descrilK'd  in  the  specification  are  also  claimed. 
'  — E.  G.  C. 


X.-METALLURGY,  MINING,  Etc. 

Chemical  lieaelions  between   Solids  under   t'lessurv. 
W.  Spring.     Bull.  Soc.  Chini.  44,  1C6. 

(See  page  567.) 


The  Netto  Proees.t  for  the  Manufacture  of  Sodium  and 
Aluminium.  The  Eng.  and  Miu.  Journ.  45,  [25], 
449 — »50. 

Netto's  process  has  been  adopted  by  the  Alliance  Alu- 
minium Company,  and  experiments  have  been  made  at 
Kssen  with  encouraging  results.  The  new  company  is 
(ifferiim  aluminium  at  27.'..  t'lil.  per  Ih.  Sodium,  it  is  stated, 
can  by  the  JCetto  process  be  jiroduced  at  less  than  !,«.  per  lb. 
Netto's  process  is  one  of  sodium-reduction,  the  cheapness 
of  which,  as  in  the  case  of  Castner's  important  discovery, 
depends  njjon  the  cheap  manufacture  of  the  metallic 
sodium.  The  process  for  making  the  sodium  is  thus 
described.  Pure  caustic  soda  is  fused  in  a  pan  and  then 
ground  coke  stirred  into  it ;  100  lbs.  of  the  mixture  arc 
ladled  at  a  time  into  a  long  narrow  retort  lying  in  a 
furnace.  The  carbon  reduces  a  part  of  the  soda,  metallic 
sodium  distils  off  and  is  caught  in  a  condenser,  whilst  sodium 
carbonate  is  left  in  the  retort.  For  the  manufacture  of 
the  aluniinium,  ]iulverised  cryolite  is  mixed  with  common 
salt  and  melted  in  a  reverberatory  furnace,  ^^'hen  liquid 
it  is  run  into  a  ladle,  and  ingots  of  solid  sodiimi  are  forced 
to  the  bottom  and  held  there  until  completely  volatilised, 
which  is  effected  in  a  few  moments.  The  reduction  follows 
by  the  action  of  the  gaseous  sodium  dis])laeing  a  part  of 
the  aluminium  in  the  molten  cpfolite.  The  slag  is  skimmeil 
off  and  the  remainder  poured  into  an  iron  crucible  to  cool. 
When  the  mass  is  turned  out  a  .solid  ingot  of  ainmininm  is 
found  at  the  bottom.  As  it  rei|nlres  about  3?,  lbs.  of  sodium 
to  reduce  1  lb.  of  aluminium,  the  entire  cost  of  making  the 
metal  is  reckoned  at  6s.  a  pound. — W.  S. 


Some  Curiosities  of  Iron  Manufacture.    A.  E.  Tucker. 
Iron,  1 888,  378—382. 

Thi:  author  first  <lraws  attention  to  the  beneficial  use  of 
slu/ied  lime  in  the  puddling  furnace,  .ind  gives  details  of 
bars  and  rods  of  good  composition  and  properties  obtained 
from  extremely  bad  cinder  pig. 

Illustrations  of  the  extraordinary  hardening  power 
possessed  by  ehrominm  are  given.  In  one  case  the 
addition  of  0'2  per  cent,  of  chromium  raised  the  elastic 
limit  of  normal  steel  from  20  to  28  "5  tons  per  square  inch  ; 
in  another,  0-3  per  cent,  raised  the  clastic  limit  from  25  to 
31  tons.  In  the  puddling  furnace,  however,  chromium  is 
not  to  be  recommended  on  account  of  the  extreme  difficulty 
in  fusing  chro'mium  iron  ore.  It  is  not  slagged  away  and 
invariably  produces  red-shortuess,  which  is  really  due  -to 
l.iraiuation. 

The  author  is  making  experiments  on  the  use  of  chromium 
as  a  hardening  for  surfaces. 

Some  extraordinary  cases  of  segregation  of  impurities, 
which  occurs  during  the  cooling  of  castings  or  ingots,  are 
described.  An  18-cwt.  ingot  (steel)  was  slotted  through 
the  centre,  and  the  top  and  bottom  of  the  interior  sides 
contained  respectively  the  following  percentages : — 


Top. 


Bottom. 


Phosphorus. 

Carlmn 

Sulphur  .... 


Per  Cent. 
0-1U7 


0-.-)-2« 

o-isa 


Per  Cent. 
0-04 


OMlti 
0-04 


This  phenomenon,  which  is   not  confined  to  steel,  occurs 
frequently  in  the  casting  of  pig  iron  from  the  blast  furnace. 
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and  ill  cast  iron  generally.  In  the  case  of  chilled  rolln,  and 
indeed  of  ordinary  ciistinfjs,  the  "jrit"  and  bead  are  frequently 
of  excessive  impurity.  'The  author  once  found  the  "  git  "  of 
a  ca.sting  to  contain  —  silicon,  I2'.')4;  sulphur,  0  97; 
manganese,  2 '43,  and  states  that  he  has  seen  excrescences 
on  castings  whicli  couM  be  knocki-<l  off  with  a  slight  tap, 
and  which,  on  examination,  proved  to  be  nearly  pure 
sulphide  of  iron.  The  explanation  applies  to  all  these 
cases.  In  conse<|uence  of  the  greater  fusibility  of  these 
conipoun<ls  they  have  been  ejected  out  of  the  nuiss  of  iron 
dnring  the  solidification  of  the  castings,  thus  giving  an 
example  of  the  well-known  Pattinson's  process,  in  which 
advantage  is  taken  of  this  phenomenon  for  the  separation 
of  silver  from  lead. 

A  phosphide  of  iron  containing  : — 

Per  Cent. 

Carbon ir07 

Silicon  0"02S 

Phosphorus 1*0 

Matipancse 0"3 

was  obtained  by  blowing  a  phosphoric  pig  in  the  Bessemer 
converter,  and  it  is  said  to  work  perfectly  at  a  red  heat. 
In  a]>pearauce  it  resembles  spiegeleisen,  and  when  cold  it  is 
extremely  brittle  and  has  very  definite  cleavage  planes. 
It  would  have  have  been  thought  that  a  metal  containing 
that  amount  of  ]>hosphorus  would  have  been  |)erfectly 
unmalleahle  under  any  condition  whatever. 

.\s  regards  the  high  (1  per  cent.)  percentage  of  silicon 
which  sometimes  occurs  in  finished  steel,  it  is  explained 
that  "  in  consequence  of  the  very  extraordinary  elevation 
of  temperature  in  the  Bessemer  converter  it  is  quite  possible 
to  obtain  a  temperature  at  which  all  chemical  action  ceases," 
and  though  the  blowing  may  be  continued,  neither  the 
silicon  nor  anything  else  will  be  burnt  out.  The  remedy 
lies  in  the  reduction  of  the  extreme  temperature  by  slower 
blowing  or  by  scnipping,  and  when  the  latter  is  done 
sufficiently  the  silicon  is  burnt  out  in  the  usual  way. — 0.  H. 


Silicon  and  Sulphur  in  Cast  Iron.     T.  Turner.     Iron, 
1888,  401—403. 

In  the  first  part  of  the  paper,  which  is  devoted  to  laboratory 
experiments,  the  author  arrives  at  the  following  conclu- 
sions : — "  Under  certain  conditions  compounds  may  he 
obtained  from  cast  iron  which  contain  very  considerable 
(|uaiitities  both  of  sulphur  and  silicon.  Such  compounds, 
however,  are  unstable,  tending  to  decompose  on  melting. 
The  silicon,  with  the  greater  part  of  the  iron,  remains, 
whilst  most  of  the  sulphur  is  eliminated.  Part  of  the 
sulphur  p:isses  away  in  the  gaseous  form,  much  of  it  is 
found  cither  in  the  condition  of  graphitic  matter  rich  in 
sulphur  or  of  sulphur  balls.  In  the  presence  of  a  slag 
much  of  the  eliminated  sulphur  is  met  with  in  the  slag  in 
the  form  of  sulphide.  It  appears  probable  that  with  a 
certain  percentage  of  silicon  there  is  a  definite  amount  of 
sulphur  which  cannot  be  exceeded  under  given  furnace 
conditions." 


Part  II.- 


■SlUCON   ANB  SULPHOR  IN  THE   BLAST 
FlKXACE. 


seldom  reached.  If  by  any  means  an  excessive  amount  of 
sulphur  should  be  present,  re-melting  eliminates  sulphur, 
and  tends  to  produce  a  condition  of  equilibrium." — (.).  II. 


"  Co)iclusions. — In  the  blast-furnace  there  are  three  chief 
agencies  at  work  tending  to  eliminate  sulphur,  of  which  in 
Cleveland  practice  not  more  than  one-twentieth  passes  into 
the  iron,  viz.  :  — 

"1.  A  high  temperature  tends  to  prevent  the  absorption 
of  sulphur  by  iron. 

"  2.  A  slag  rich  in  lime  readily  combines  with  sulphur. 

"3.  The  amount  of  sulphur  actually  retained  by  the 
metal  is  influenced  by  the  proportion  of  silicon,  and 
probably  certain  other  elements  present  in  the  iron.  For 
every  proportion  of  silicon  there  is,  with  given  furnace 
conditions,  a  corresponding  maximum  proportion  of  sul- 
phur (see  Figure).  In  the  blast  furnace,  under  normal 
condition.s,  this  maximum   is   not   exceeded,  and   is    verj' 


The  Testing  of  Cast  Iron.    A.  Ledebur.    Stahl  und  Eisen, 
8,  223. 

When  castings  are  run  direct  from  blast  furnaces, 
especially  where  the  latter  are  sensitive  towanls  accidental 
alterations  in  conditions,  as  in  the  case  of  small  charcoal 
furnaces,  it  is  essential  that  tests  of  the  metal  should  he 
made  at  least  daily.  One  of  the  simplest  guides,  and  in 
experienced  hands  a  very  reliable  one,  is  the  appearance  of 
the  surface  of  a  cooling  mass  of  liquid  iron.  After  skim- 
ming in  the  ladle,  a  portion  of  the  metal  is  run  into  an  open 
sand  mould  about  20  cm.  in  diameter  and  7  to  8  cm.  deep. 
With  iron  rich  in  silicon  and  carbon  the  surface  is  soon 
covered  with  a  dead  film  of  oxiilised  bodies  ;  and  this  would 
indicate  a  metal  too  rich  in  graphitic  carbon,  while  a  long 
and  lively  "play"  on  the  surfiice  shows  an  iron  generally 
useful  for  foundry  work.  Jt  will  be  found  to  solidify  in 
thin  sections  without  separation  of  graphite.  If  after  a 
short,  active  play,  wart-like  excrescences  are  formed,  or 
many  "jumpers"  are  produced  in  pouring,  the  metal  is 
poor  in  silicon,  hard,  and  with  a  tendency  to  become  white. 
I  North  American  foundries  apply  a  special  test  for  fluidity 
I  by  pouring  into  a  sand  mould,  which  is  but  li-  mm.  in  width 
at  one  end ;  the  extent  to  which  it  is  filled  gives  the 
required  indication.  By  examining  similar  bars  cast  with  a 
rib  on  one  side,  any  tendency  to  distortion  during  cooling 
will  be  observed.  Test.s  where  the  load  is  applied  gradually 
and  by  impact,  the  extent  of  flexure  being  in  either  case 
measured,  are  especially  useful  for  metals  which  may  be 
required  to  withstand  shocks.  The  hardness  and  grain  of 
the  iron  may  also  be  noted  ;  and  the  application  of  all  these 
tests  will  be  found  useful  in  selecting  new  iron  for  foundry 
use.— W.  G.  M. 


The  Stripptiii/  of  Tin  Plates.     R.  Lucion.     L'industrie 
Modeme,  2,  113. 

The  author  gives  a  review  of  the  principal  patents  for 
treating  tin  scraps  which  have  appeared  since  1849.  The 
preference  is  given  to  the  new  process  of  A.  Lambotto, 
which  is  at  work  on  the  large  scale  at  Brussels.  I,ambotte 
treats  tin  scraps  with  air  containing  a  little  chlorine,  and 
heated  to  a  temperature  alxive  the  boiling  point  of  stannic 
chloride,  which  is  formed  and  volatilised  before  the  iron 
can  exercise  a  reducing  action  upon  it.  The  tin  scraps  are 
filled  into  a  blast  furnace,  through  which  is  passed  a  stream 
of  chlorinated  air  previously  heated  by  its  passage  through 
hot  tubes.  For  the  condensation  of  the  stannic  chloride 
vapours  from  the  large  excess  of  inert  gas,  chambers  of 
large  condensing  surface  are  employed,  fed  with  stannic 
chloride  solution  of  moderate  concentration,  which  absorb 
the  vapours  to  saturation.  The  inventor  has  also  patented 
the  emploTment  of  the  exact  quantity  of  water  required  to 
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form  the  crystiillised  stannic  chloride  in  the  condcDsinj; 
iliaiiibir.  The  scrap  iron  ohtainud  liy  this  proci-ss  is  said 
to  bo  tree  from  tin,  and  to  virld  iron  of  tile  l)osl  iinuHty. 
Accordin;;  to  a  report  of  DeHalqiie,  one  ironworks  has 
already  worlved  up  hundred*  of  tons  of  iron  scraps  so 
recovered,  and  Landiotte  lias  recently  enlarired  the  plant  so 
as  to  treat  2,000  tons  of  tin  scraps  yearly.  Ne^jotiations  are 
taking  place  for  carrying  out  the  process  in  ICuglaud, 
France,  and  Germany. — G.  H.  B. 


required  to  conduct  the  operation.    The  following  statement 
shows  the  result  of  one  mouth's  work  : — 


The  Desilrrri.satiuii  of  Snciss  a!  the  Eureka  Consolidated 
Works.  Eureka,  Nevada.  T.  Kickard.  Kng.  and  Min. 
.lourn.  45,  ^"■l- 
In  smelting  the  ores  of  the  Kureka  district  much  argen- 
tiferous speiss  is  produced,  which  hitherto  has  not  admitted 
of  economical  desilverisation,  so  that  at  the  works  in 
cjueslion  some  hundred  thousand  tons  of  the  material,  worth 
about  a  million  and  a  half  dollars,  have  accumulated.  At 
the  l{i;hmond  Works  the  molten  speiss  is  tapped  into  pots 
line!  with  lime  or  cryolite,  and  there  mixed  with  leail  or 
litharge  (preferably  2'^  per  cent.'),  with  which  it  hocomes 
agitated  by  the  earnon  dioxide  dissociated  by  heat  from  the 
calcareous  lining.  In  this  waj',  by  the  alloying  of  the  gold 
and  silver  with  the  lead,  some  07  per  cent,  at  most  of  the 
precious  metals  are  extracted.  It  is  found,  however,  that 
where  the  speiss  is  mixed  with  cold  lead  it  tends  to  become 
chilled;  and,  moreover,  the  lead  is  liable  tins  to  take  up 
more  arsenic  (10  per  cent.)  than  when  it  is  melted  before 
admixture,  in  which  case  it  absorbs  only  'j  per  cent.,  with 
the  result  that  more  time  is  lost  in  softening  the  lead 
previous  lo  desilverisation.  Bryan,  in  1S85,  patented  the 
use  of  an  air  blast  to  remove  the  arsenic,  but  no  practicable 
material  has  been  found  to  withstand  the  action  of  the 
melted  speiss  together  with  that  of  the  blast.  The  speiss 
obtained  in  treating  the  Ruby  Hill  ores  has  the  following 
composition  :  — 

Per  Cent. 

Arienic 32-SI3 

Antimony 0*13 

Mol.vlKlcnuni 2-31 

Kulplmr »•»! 

I*ad -i-lS 

Copper TO(i 

Iron .".7-n2 

Zinc "Ml? 

Lime o-.Ht 

SiHca 0-23 

Silver  and  gold 0-029 

99M>59 

Silver  in  oz.,  per  Ion S"01 

Gold       , 0-43 

At  the  Kureka  Works  the  speiss  in  lumps  is  melted  with 
coke  in  a  Rachette  furnace,  by  which  a  coneentratiou  of 
over  30  per  cent,  may  be  effected.  It  is  then  run  on  to  a 
small  quantity  of  lead  contained  in  a  fire-brick-lined  sheet- 
iron  cylindrical  converter,  36  ins.  high  by  27  ins.  diameter 
externally.  From  'JO  to  2.i  per  cent,  of  melted  lead  are  now 
added  to  the  charge,  irhich  usually  weighs  about  SOO  lbs., 
and  air  is  let  on  at  aliout  17  lbs.  pressure.  Much  com- 
motion is  thus  caused,  arsenic  burns  with  a  blue  flame,  and 
dense  fumes  of  the  trioxidc  are  evolved.  The  lining  is  at 
first  somewhat  attacked,  but  is  soon  protected  by  a  film  of 
basic  slag,  so  that  one  lining  may  last  out  1,000  blows. 
The  lead  produced  should  contain  40  oz.  silver  per  ton  ;  if 
it  hold  more,  its  power  of  extracting  the  precious  metal 
will  be  decreased ;  if  less,  the  full  efScicncy  of  the  lead  does 
not  result;  the  quantity  added  is  therefore  regulated 
accordingly.  A  hot  blast  K'**s  somewhat  better,  but  not 
cominenfurately,  higher  results.  The  time  should  not 
normally  exceed  three  minutes  unless  the  charge  is  pasty, 
when  the  blow  must  be  prolonged.  The  content*  of  the 
converter  are  finally  lipped  into  a  kind  of  slag  |)Ot  in  which 
the  lead  rapidly  gravitates  to  the  bottom,  so  that  it  may  be 
rnn  out  after  the  speiss  has  cooled,  and  be  desilveri.sed  by 
the  I'arkes  process.  The  loss  of  lead  may  lie  estimated  at 
from   .5   to  8   per  cent.     The    labour  of  two  men  only   is 


Silver. 


Gold. 


7C0  tons  si)ciss  charged  into 
the  Rachette  furnace  pave 
570  tons,  containing 


Ounces.         '        Sollara. 


The    lead    bullion    obtained 
containcil 

53S9-03 

91W06 

Loss  =   

ll(>f02 

1M'..7SJ 

Percentage  of  extraction 

Percent. 
83'5 

I'er  Cent. 

89 -as 

— W.  G.  M. 

PATENTS. 

An  Iinfiroved  Process  for  Extraclinif  Metals  from  their 
Ores,  and  Apparatus  therefor.  \\.  C.  Bull  and  Co. 
and  H.  C.  Bull,  London.  Eng.  Tat.  10,2UC,  Jiilv  21, 
1887.     Ud. 

Into  ;i  central  shaft  is  fed  through  a  bell-hopper  a  charge  of 
iron  ore  and  limestone,  previously  calcined  by  the  waste  heat 
of  the  furnace  gases,  with  coal  briquettes  in  the  proportion 
of  about  5  cwt.  of  the  latter  per  ton  of  iron.  Here  the  ore 
is  reduced  and  melted  by  gases  which  have  been  originally 
supplied  by  water-gas  producers,  and  which  have  passed 
through  one  or  two  open-hearth  furnaces  placed  at  the  base 
of  the  shaft,  into  which  the  liquid  metal  flows.  When 
sufficient  metal  has  collectc<l  in  one  of  these  furnaces,  the 
connecting  channel  is  dammed  up,  and  the  second  furnace 
is  put  in  connexion  instead.  The  metal  being  sufBciently 
treated  in  the  former  by  the  addition  of  lime  and  iron 
peroxide  and  the  like,  is  mixed  with  spiegel  or  ferro- 
mauganese,  tapped  into  a  ladle  and  run  into  ingot  moulds  as 
usual.  The  gases,  which  are  drawn  through  the  shaft  by  ;i 
fan,  are  utilised  for  heating  the  air  heaters  and  the  steam 
generators,  passing  finally  to  the  stack.  Hot  air  is  thus 
supplied  to  the  gas  producers  and  to  the  open-hearth 
furnaces,  thus  accomplishing  its  object  better  in  each  ease 
than  would  otherwise  be  possible.  The  open-hearth 
furnaces  are  maile  with  moveable  top  and  bottom,  and  have 
a  basic  lining  ;  they  are  also  provided  with  the  usual  tiip- 
hole  and  working  doors.  Spiegel  cupolas  and  lime  caleiners 
for  the  open-hearth  fnruaces  also  form  part  of  the  arrange- 
ment. The  calcining  ovens,  air-heating  stoves,  and  the  gas 
producers  are  preferably  those  protected  bv  Eng.  Pats. 
10,203,  10,204,  and  10J205,  of  18S7,  respectively.  Other 
metals  besides  iron  may  be  similarly  smelted. — W.  G.  M. 


Improvements  in  the  Process  of  Separating  Precious  A[elals 
Jrom  their  Ores,  and  in  Apparatus  to  be  employed 
therein.  A.  N.  Contarini,  London.  Eng.  Pat.  15,504, 
November  12, 1887.     id. 

A  i.iQiii)  is  chosen,  the  specific  gravity  of  which  shall  be 
less  than  that  of  the  metals  to  be  obtained,  but  greater  than 
that  of  the  matter  from  which  they  are  to  be  separated. 
Thus  for  gold  and  platinum  mixed  with  gangue  stuff, 
mercury  is  used  ;  for  other  substances,  a  fusible  alloy  of 
bismuth,  tin,  and  lead,  in  proportions  suitable  to  the  density 
required,  is  taken.  The  fine  eriished  ore  is  slowly  fed  by 
means  of  an  arrangement  of  rotating  pistons  into  a  puni|>, 
with  an  eccentric  cylinder  and  sliding  r.adial  blades  within. 
Into  this  ]iump  a  small  portion  of  the  liquid-separating 
agent  is  automatically  admitted  at  intervals  by  a  valve 
actuated  by  a  tappet  wheel ;  thence,  mixed  with  the  ore 
charge,  it  is  urged  forward  by  the  ccceutrie  through  a  valve 
opening  upwanls  into  a  cylinder  containing  the  mercury 
or  other  medium.  Here  it  is  thoroughly  distributed  by  a 
series  of  revolving  arms,  the  lighter  material  floating  to  the 
top,    whence    it    is   constatitly    removed   by   an    automatic 
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skimmer  ;  the  heavier  insciluble  multer  Biibsiding  throiifih  a 
valve  til  tile  botluiii  into  :i  eounteibalaiiced  receiver  wliicli. 
when  siiiruieiitly  eliaii;eil,  itself  elixe-;  the  valve,  tips  (iiit  the 
eoiiteiits,  anil,  resuming  its  orifriiuil  position,  reopens  the 
valve.  Other  matter  may  he  dissolveil  in  the  meruurv ,  and 
the  extent  of  this  solution  is  indieateil  by  a  needle  on  a  dial, 
the  movement  of  which  is  actuated  hy  the  ditference  in 
wci(rht  of  two  vessels,  hoth  originally  filled  with  the  fresh 
licpiid  and  in  equilihrium,  hut  one  of  which  only  is  in 
eonnexion  with  the  cylinder,  ami  therefore  alters  in  weifrht 
as  the  lii|nid  lakes  up  the  fresh  material.  When  fusible 
alloy  is  used  the  whole  chamber  is  heated,  and  the  ore  is 
also  heated  previous  to  admission. — W.  G.  M. 


Improvements  in  the  Treatment  of  Ores  cnnlaiiihiij  (laid, 
for  the  purpose  of  Exiraclhr/  the  Gold  therefrom. 
.1.  B.  Spence,  I-ondon.  Eng.  l';it.  1C,183,  NovemlH-r  24, 
1887.  Orf. 
The  ore  is  crushed  fine,  and,  if  containing  much  arsenic  or 
sulphur,  it  should  be  first  calcined.  It  is  then  treated 
with  a  s(dution  of  ferric  chloride  of  sp.  gr.  T  150  (30'  T\v.), 
saturated  in  the  cold  with  coinmoii  salt.  This  operation  is 
best  conducted  in  a  wooden  vat  with  wicker  false-bottom 
carrying  a  layer  of  fine  sand,  then  of  coarse  sand,  and 
finally  of  jiebbles,  protected  by  laths,  and  provided  below 
with  a  pendent  draw-off  pipe,  trajiped  by  a  bend,  to  aid  the 
filtration  of  the  liiiuors  from  the  fine  ore.  The  process  is 
conducted  at  a  temperature  of  ICO" — 200'  F.,  and  with 
constant  agitation,  preferably  by  steam.  If  the  ore  has 
been  roasteil,  it  may  be  treated  with  hydrochloric  acid, 
which  will  form  the  ferric  chloride  by  solution. — W.  G.  M. 


Improvements  in  the  E-ttraetion  rf  Gold  and  other  Precious 
Metals  from  Minerals  and  Ores  cjnlaininf/  them. 
C.  1).  Abel,  London.  From  JI.  ?i[.  Rotten,  Berlin. 
Eng.  I'at.  -1-418,  M.irch  22,  1SS8.  6d. 
TiiH  chlorination  process  being  wasteful,  owing  to  the 
chlorine  attacking  other  substances  before  the  gold,  and  to 
the  ready  decoraposability  of  the  gold  chloride,  the  inventor 
attacks  the  finely  divided  ore  with  alkaline  or  neutral 
potassium  cyanide  solution.  This  solution  is  useil  re- 
peatedly until  saturated  with  gold,  when  the  latter  is 
extracted,  ])referably  by  electrolysis,  using  carbon  or  iron 
anodes.  The  cyanide,  after  making  good  the  cyanogen 
expended,  may  be  used  over  again  until  the  quantity  of 
metals  non-recoverable  by  electrolysis  is  too  considerable, 
when  the  cyanogen  may  be  regained  by  chemical  means. 
The  process  is  equally  apiilicable  to  ores  of  platinum,  silver, 
or  mercury. — W.G.  M. 


iviprovements  in  the  Treatment  of  Auriferous  Ores  and  in 
the  Rerivifieatton  of  the  Materials  used  in  such  Treat- 
ment. W.  C'rookes,  London.  Eng.  Pat.  7867,  Mav  29, 
1b88.     G(/. 

This  process  is  especially  suitable  to  ores  in  the  amalgama- 
tion of  which  the  mercury  flours  or  sickens.  It  may  be 
itscd  to  treat  any  ore  in  its  original  condition,  provided  it 
has  been  fine-crushed ;  but  when  the  ore  is  rich  in 
sulphurets  a  previous  roasting  is  advantageous,  and  the 
more  complete  this  calcination  the  better  will  be  the  result, 
although  it  is  not  essential  that  it  should  be  roasted  sweet. 
When  the  ores  contain  but  little  sulphuret  or  other  matter 
acted  on  by  ferric  chloride,  they  are  operated  upon  by  a 
solution  of  that  salt  of  sp.  gr.  115  (3"'  Tw.),  saturated  in 
the  cold  with  common  salt  if  silver  be  present  in  the  ore, 
and  mixed  with  one-thinl  part  of  well-washed  manganese 
peroxide  (Weldon  mud)  or  one-fifth  part  of  sodium  nitrate 
or  its  equivalent.  The  ferric  chloride  solution  should  not 
be  neutral.  The  mixture  is  heated  with  the  ore  in  suitable 
tanks  to  a  temperature  of  9.5° — 100°  C,  with  continuous 
stirring.  In  this  way  the  ferric  chloride  becomes  reduced, 
and  the  golil  and  silver  are  converted  into  chlorides  which 
are  both  soluble  in  the  saline  liquid.  When  the  ores  are 
almost  fi'ee  from  sulphurets,  a  less  soluble  manganese 
peroxide  may  be  employed,  but  the  action  will  be  propor- 


tionately slower.  If  other  valnnble  metals  are  present  \t\t\\ 
the  gold  and  silver,  an  excess  of  the  chloride  is  added,  and 
the  solmion  is  heateii  nearly  to  boiling  ;  but  if  the  precious 
metals  are  associated  only  with  metals  of  little  commercial 
value,  and  acted  on  by  the  ferric  solution,  the  latter  is  made 
as  nearly  neutral  as  possible,  and  of  sp.  gr.  l-l,  cold- 
saturated  with  soditiin  chloride,  and  containing  the  Weldon 
mud,  the  action  being  continued  at  50    ('.  only. 

When  the  action  las  ])roccedeil  sutficiently  far,  tlii> 
mixture  is  allowed  to  settle,  the  clear  liquor  is  drawn  off  or 
filtered,  and  the  residue  washed.  The  precious  metals  ari^ 
then  precipitated  by  means  of  copper,  and  the  lattir  by 
iron.  If  the  ferric  chloride  be  made  in  situ  by  attacking 
the  ore  with  hydrochloric  acid,  excess  of  the  latter  is 
avoided  by  heating  it  with  the  oie  after  gradual  addition. 
The  spent  solutions  containing  ferrous  chloride  are  revivified 
by  boiling  with  a  nitrate  or  with  manganese  peroxide, sodium 
chloride,  and  a  little  free  mineral  acid,  the  manganese  beint; 
subsequently  recovered  as  peroxide  by  the  addition  of  lime  or 
chalk  aeconqianied  by  an  ajiplication  of  air  under  pressure. 

— W.  G.  M. 


SI.-ELECTEO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

The    Moehius     Eleetrical    Proce.is  for     liefinimj     Silrer. 

Courteiiay  De  Kalb.      Eng.  and  Min.   .lonrn.  45,  ['-5], 

452. 
B.  MoEBHs's  process  has  for  its  object  the  eleetrical 
separation  of  gold  and  silver,  and  it  has  now  been  put  into 
practical  operation  and  with  excellent  results.  A  small 
plant  has  been  erected  in  Kansas  City  and  another  in  the 
works  of  the  Pennsylvania  Lead  Company  ne.ir  Pitts- 
burgh, which  company  has  secured  the  right  for  the  State 
of  Pennsylvania.  vVs  to  results,  20,000  oz.  of  silver  bullion 
are  being  refined  daily,  and  the  product  is  said  to  he  the 
best  ever  offered  to  the  United  States  Mint  in  Philadelphia, 
the  bars  running  from  999  to  999- 5  fine.  H.  G.  Torrey 
has  secured  the  jiatent  right  for  Xew  York  City.  The 
success  of  the  methoil  has  received  here  fresh  demonstration, 
one  lot  of  1,000  oz.  having  turned  out  1,000  fine.  Kefining 
by  this  method,  it  is  said,  can  be  done  in  New  York  for 
three-fourths  of  a  cent  per  oz.  whilst  the  minimum  charge 
that  will  leave  a  profit  to  the  refiner  using  other  methods  is 
one  cent,  per  oz. 

Thj  principle  upon  which  the  process  depends  is,  that 
when  silver  to  be  refined  is  made  the  anode  in  a  weak  nitric 
acid  bath,  the  silver  will  pass  into  solution  as  nitrate  through 
the  action  of  an  electric  current  from  a  dynamo,  and  will  be 
rcdeposited  in  the  metJillic  state  upon  a  silver  plate  which 
constitutes  the  cathode.  In  practice  the  base  bullion  is  cast 
in  plates  ',  inch  thick  and  about  14  inches  square.  These 
plites  are  inserted  in  muslin  bags  intemled  to  retain  the 
gold,  platinum,  lead  (as  peroxide),  and  other  metals 
remaining  after  the  silver  is  dissolved  out,  and  are  suspended 
in  the  tank  of  acid  ft-om  copper  rods.  Alternating  with 
these  are  the  silver  plates  for  the  deposition  of  the  refined 
silver.  The  current  is  130  amperes,  and  one  volt  to  each 
tank.  The  tanks  can  be  arranged  in  "  series  "  or  in 
"  multiple  arc  "  at  will.  Mr.  Torrey  is  using  an  Eddy 
dyn.amo  of  the  Mather  type.  In  each  tank  is  a  tray  for 
catching  the  silver  as  it  is  scraped  from  the  cathodes  by 
automatic  bruslies,  which  move  constantly  back  and  forth 
across  the  plates,  thus  preventing  the  silver  from  accumu- 
lating and  forming  a  connexion  with  the  anodes.  For 
convenience  in  cleaning  out  the  trays,  they  are  arranged  so 
as  to  admit  of  being  hoisted  out  of  the  tanks,  and  the 
bottom  of  each  is  divided  in  the  middle  and  hinged  to  the 
sides  of  the  frame  so  that  upon  removing  a  silver  pin  these 
sections  swing  down  and  outwards,  dropping  the  silver  into 
tubs  placed  underneath.  The  bath  contains  no  more  than 
one  per  cent,  of  nitric  acid,  and  will  not,  for  a  very  consider- 
able period,  ])roduce  any  noticeable  effect  upon  the  muslin 
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ba^.  Under  the  influence  of  the  electric  current  the  silver 
r.ipiillv  dissolvos,  and  any  oo]>|>er  in  tho  bullion  is  dissolved 
also,  liiit  remains  in  solution.  The  process  is  said  to  be 
peculiarly  adapted  to  refining  Dore  silver,  which  contains 
nbout  800  silver  and  100  of  gold. — W.  S. 


Electro  Chlor'mation  of  Zinc-Lead  Ores.     Knj;.  and  Min. 
.fourn.  46,  24.    From  the  Leadville  "  Herala  Democrat." 

TllE  ores  used  contain  about  25  per  cent,  of  zinc,  20  per 
cent,  of  iron,  1  j  per  cent,  of  lead,  2S  per  cent,  of  silica,  and 
12  per  cent,  of  sulphur,  with  12  oz.  of  silver  per  ton,  and 
could  never  before  K-  profitably  worked.  Kxperinients 
made  by  A.  I)n  Bois  showed  that  after  concentration  the 
ore  should  be  calcined,  but  not  necessarily  "  dead  roasted  ; " 
for  at  a  certain  point  a  portion  of  the  zinc  remains  as 
soluble  sulphate,  available  directly  for  electrolytic  deposi- 
tion of  metallic  zinc  :  but  if  the  roasting  be  prolonged  the 
proportion  of  zinc  sulphate  is  diminished  and  a  loss  of  zinc 
occurs.  This  zinc  sulphate  is  to  be  extracted  with  water, 
and  the  residue  is  then  chlorinated  to  coni|)lete  the  extract- 
infi  of  the  zinc,  or  the  roasted  ore  may  be  at  once  chlori- 
natid  without  such  extraction.  The  (juality  of  the  zinc 
oxide  produced  by  the  process  is  very  high,  and  figures 
ipioted  show  a  profit  of  31  •  78  dollars  per  ton  of  ore. 

—\\.  G.  y\. 


PATENTS. 
Improvements  in    Galvatiic  Batteries.     3.  K.  Hard  and  T. 
Wilson,  New   York,  U.S.A.     Eng.  Pat.    8240,   June  8, 
1887.     Sd. 

Tilts  invention  relates  to  the  construction  of  battery  cells, 
especiallv  in  connexion  with  medico-electrical  apparatus. 
One  part  relates  to  a  hoUliT  for  the  zinc,  another  to  a 
stripper  to  remo^■e  surplus  Ii(iui<l  and  debris  therefrom, 
another  to  a  hinged  jilate  to  cover  the  filling  apertue  io  the 
cell  cover,  and  another  to  a  protecting  covering  to  the  end  of 
the  carbon.  These  contrivances  are  chielh-  in  hard  or  soft 
rubber.     There  are  17  claims.^E.  T. 


Tmprorements  in  the  Muniifucture  or  Treatment  of  Porous 
Pots.  Plates,  or  Partitions  for  Kleetrie  Batteries.  E. 
Q.  Maver  and  II.  Liepniann,  Loudon.  Eng.  Tat.  10,177, 
July  20,  1887.     Crf. 

A  PF.FfXT  exists  in  porous  pots,  plates,  or  divisions,  because 
of  the  want  of  uniformity  of  structure  and  composition, 
thus  varying  the  resistance  they  offer  to  the  passage  of 
electrolytes.  To  overcome  this  defect,  and  to  bring  the 
pots,  plates,  or  divisions  to  the  requisite  resistance,  bodies 
of  a  neutral  character  are  precipitated  or  deposited  in  their 
pores  and  upon  their  surfaces  by  chemical  or  thermal 
decomposition.  Of  the  first,  silicate  of  soda  solution 
decomposed,  after  soaking  the  pots,  &e.  by  weak  acids ;  of 
the  second,  saturation  with  solution  of  sugar,  and  sub- 
sequent carbonisation  in  closed  vessels — afiford  examples. 

— E.  T. 


Improvements  in  Electro-metallurgical  Processes  and  Appa- 
ratus therefor.  H.  C.  Hull,  I.ondon.  Eng.  Pat.  10,199, 
July  21,  1887.     lid. 

This  process  is  for  the  ecoDomical  production  of  that  class 
of  metals  which  hare  hitherto  been  produced  by  the  agency 
of  reducing  agents,  like  potassium  and  sodium — such  metals 
as  aluminium,  magnesium,  bjirium,  calcium,  or  chromium. 

There  arc  13  claims  connected  with  the  decomposition  of 
the  chlorides  of  the  required  metals  in  the  vaporous  state  by 
the  alkali  mi-tals  produced  in  a  nascent  condition  by  electro- 
lysis, and  with  the  obtaining  of  hydrogen  in  the  nascent 
condition  by  treating  the  excess  of  soilium  or  potassium 
with  steam  under  pressure,  using  the  hydrogen  in  the 
reduction  of  the  chloride  of  the  metal  desired.  The  claims 
cover  the  apparatus  for  producing  the  metals. — E.  T. 


Improvements    in   Electrical    Batteries.      C.    P.   Elieson, 
Lcytonstonc.     Eng.  Pat.  10,555,  July  29,  1887.     8(/. 

The  inventor  claims  the  combination  in  an  electric 
secondary  battery  of  two  hollow  electrodes,  each  of  which 
comprises  a  series  of  layers  of  metal  sejiarated  by  alternat- 
ing pieces  or  strips  of  asbestos,  or  other  suitable  porous 
nidtcrial,  clamped  or  secured  together.  Also  in  an  electric 
primary  battc^^■,  the  combination  of  a  hollow  electro<le  placed 
within  a  second  hollow  electrode,  one  of  the  electrodes 
being  built  up  of  a  series  of  material  suitable  for  a  positive 
electrode,  and  the  other  of  a  series  of  material  suitable  for 
a  negative  electrode. — E.  T. 


Improvements  in  the  Manufacture  of  the  Elements  or 
Plates  for  .Secondari/  Batteries  or  Electrical  Accumu- 
lators. J.  S.  Stevenson,  Jarrow.  Eng.  I'at.  11,390, 
August  20,  1887.     Sd. 

This  invention  is  applied  to  the  manufacture  of  plates  for 
secondary  batteries  or  accumulators,  whereby  the  lead  or 
alloy  support  or  framing  is  cast  round  the  active  material 
in  moulds,  with  the  intervention  of  yielding  material 
between  the  active  material  and  the  faces  of  the  mould. 
Disintegration  and  the  formation  of  imperfect  castings  is 
practically  obviated. — E.  T. 


Improvements  in  Means  or  Apparatus  to  be  employed  in 
the  Production  of  Sheet  Copper  by  Electro  Deposition. 
11.  J.  B.  Mills.  From  E.  Emerson,  Providence,  U.S.A. 
Eng.  Pat  14,270,  October  20,  1887.     Sd. 

The  apparatus  consists  of  a  revolving  cylindrical  cathode 
having  a  smooth  surface  to  which  the  deposit  will  not 
cohere.  The  claims  include  the  vat  and  its  partitions  and 
the  combination  of  rotating  cathode. — E.  T. 


Improvements    in     Galvanic     Batteries.      A.    A.    Portin, 
Chalctte,  France.    Eng.  Pat  1128,  January  25, 1888.    llrf. 

The  invention  is  applied  to  a  galvanic  battery  having  an 
internal  circulation  of  liquid  and  consequently  producing 
a  constant  current,  which,  when  employed  for  electric 
lighting,  would  produce  a  light  of  increased  duration.  The 
battery  can  be  easily  arranged  for  tension  or  quantity,  and 
consists  essentially  of  elements,  each  in  a  tray  just  deep 
enough  to  contain  the  electrodes,  placed  horizontally  at 
small  intervals  one  above  the  other,  and  just  sufficiently 
apart  to  allow  the  liquid  to  flow  between  them.  The 
claims  are  for  the  interposition  of  conducting  studs,  over- 
flow pipes  or  lips  so  placed  as  to  prevent  contact  of  the 
liquid  with  the  under  surfaces  of  the  trays,  the  employment 
of  terminals  of  paraffin-coated  carbon,  and  the  means 
of  supporting  the  column  of  elements  by  extensions  of  the 
top  bar  of  the  clamps,  the  pjirts  being  insulated  with 
rubber. — E.  T. 


Improved  Secondary  Battery  or  Accumulator  for  the 
Storage  of  Electricity.  W.  Tilley,  Brighton.  Eng.  Pat. 
19G8,  February  9,  1888.     8d. 

The  inventor  claims  the  use  of  perforated  metal  whose 
perforations  are  indented,  so  as  to  form  distance  pieces  to 
separate  the  plates.  The  combination  of  lead  or  lead 
compound  and  zinc  in  the  negative  clement.  And  the  use 
of  vulcanised  tissue  for  porous  diaphragm  and  insulator. 

— E.  T. 


A  Mode  of  preparing  Carbons  for  Electric  Arc-lighting. 
C.  A.  J.  11.  Schroder,  Upper  Tooting.  Eng.  Pat.  6191, 
April  26,  1888.     id. 

The  inventor  claims  the  preparation  of  carbons  of  any  kind 
of  structure,  from  the  densest  to  the  loosest,  and  of  any 
degree  of  hardness,  so  that  they  will  furnish  a  useful 
electric  light,  under  less  favourable  conditions  of  strength 
and  tension  and  current,  than  any  carlxjns  hitherto  vmpkned ; 
for  instance,   with   a   eum>iit    of  20    volts   E.M.F.   and    a 
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■itroiifrth  of  si'veii  ani|Mri"s.  Dpiiso  earhon  is  dipped  in  a  dilute 
solution  of  fiilcinni  chloride  and  dried.  Loose  stnietuivd 
carbon  is  similarly  treated  and  tlien  allowed  to  remain  for 
'  !i  time  in  a  solution  of  potassium  eldorate,  potassium  nitrate, 
or  sodium  nitrate,  or  any  eoniposition  of  suili  solutions  ;  after 
drying',  the  said  earbon  is  placed  in  a  liatli  of  any  of  the 
fused  salts  just  above-named,  until  the  amount  of  penetra- 
tion reipiired  for  the  electro-motive  force  and  current,  for 
which  tile  carbon  is  intended,  is  attained. — K.  T. 


Iinjirort-meiifs  in  Galvanic  Hatfrrii'S.  H.  AVillcox,  London. 
From  T.  I'.  Whittier,  East  Saginati,  t^.S.A.  Eng.  I'nt. 
7-y.W.  May  ■2-2.  IS88.      Irl. 

TiiLS  invention   claims  as  an  improvement  the  use  as  an 
excitant  of  the  residual  liquor  of  the  salt  mannfactnrer. 

— E.  T. 


XII.-FATS,  OILS,   AND   SOAP 
MANUFACTUEE. 

PATENT. 

Au  Impriirrd  Waterproofing  (imposition.  K.  ^^eLea  and 
H.  I'unshon,  London.  Knfr.  I'at.  12,911,  September  •2'?, 
1887.     id. 

"  Stearic  acid  or  Stearine,"  with  or  without  a  small 
ipiantity  of  vegetable  oil,  is  used  to  saturate  the  fabric  to  be 
waterproofed. — B.  15. 


the  proportions  of  soda  and  of  silica  are  practically  constani. 
about  20  per  cent,  of  the  former  and  37 — 38  per  cent,  of  the 
latter.  It  appears  that  varying  amounts  of  alumina  and  of 
sulphur  clo  iu)t  Jircvent  the  formation  of  ultramarine  as  a 
proiluct  of  definite  iMimposition.  A  series  of  ultramarines 
has  been  (ibtait'ed  by  E.  (iuimet  by  substituting  selenium 
and  tellurium  for  suljihur  on  the  one  hand,  and  by  replacing 
the  soda  by  other  alkalis,  and  by  the  alkaline  earths  on 
the  other.  The  jirodiicts  thus  obtained  present  the  same 
reactions  as  ordinary  ultramarine  ;  the  colours  obtained  by 
using  seleninm  are  brown,  purple-red,  rose-colour,  and 
finally  white ;  with  tcllnriiim  yellow,  green,  grey,  and  white 
are  successively  formed.  I'otash,  lime,  &c.,  yield  colourless 
ultramarines.  A  description  of  the  manufactory  at  Fleurien 
is  givi'u,  where  as  nnich  as  one-tenth  of  the  total  annual 
production  in  Europe  is  said  to  be  made. — C.  A.  K. 


On  llic  Wax  of  ('aoiili)iuuc  Varnish.     A.  Gascard. 
.Journ.  Wiaim.  Chim.  17,  .Vt6. 

According  to  Hatchett  caoutchouc  varnish  contains  4— fl 
per  cent,  of  a  certain  wax,  which  the  author  has  further 
investigated.  This  wax  is  dark  yellow  and  brittle,  melts  at 
7G',  and  oxidises  on  heating  in  air.  Treatment  with  alcohol 
and  acetic  acid  splits  it  up  into  a  soluble  and  insoluble 
portion.  The  latter  has  the  composition  CjuHj^O  — OC'jjH,.,, 
and  is  insoluble  in  alcoiiol,  acetic  acid,  acetone  and"  cold 
benzene,  but  separates  from  its  solution  in  hot  benzene  in 
well-formed  crystals  melting  at  92".  500  grins,  of  the  wax 
yielded  about  40  gims.  of  this  body.  It  gave,  on  saponifi- 
cation, a  crystalline  alcohol  of  the  composition  C;sH5,0, 
melting  at  88°,  and  a  crystalline  acid,  C3„H6oO.;.  mefting  at 
91°.  The  original  compound  is  reformed  on  heating  its 
constituents  to  1.50^  in  vacuo. — G.  H.  B. 


PATENTS. 


XIII.-PAINTS,  PIGMENTS,  VARNISHES, 
AND  RESINS. 

The  Manufacture  of  Artificial  Ultramarine.     J.  Pichof  and 
P.  Grangier.     "Les  Grandes  Usines." 

AvTtiORiTATivK  evidence  is  given  that  the  discovery  of  the 
manuliicture  of  artificial  ultramarine  was  made  by  .1.  B. 
Giiimet ;  he  first  obtained  it  on  a  small  scale  in  1826,  in 
1828  he  was  aw irded  the  prize  of  6,000  fr.,  offered  by  the 
French  ''  Socicte  d'Encourageinent  "  for  his  discovery,  and 
in  1831  he  founded  the  still  existing  manufactory  for  this 
product  at  FIcurien-sur-Saone.  Gmelin  recognised  the  pos- 
sibility of  producing  artificial  ultramarine  in  1827,  and  in 
1 828  succeeded  ii\  obtaining  it  on  a  laboratory  scale.  From 
Guirael's  own  notes  it  is  shown  that  he  had  already  tried 
malting  it  on  the  large  scale  in  October  1826,  so  that  the 
priority  of  his  claim  to  the  discovery  is  clearly  established. 

In  the  account  given  by  the  authors  of  the  manufacture  of 
artificial  ultramarine  the  following  points  arc  of  interest  :  — 

The  chemical  composition  of  the  green  and  blue  varieties 
appears  to  be  identical ;  the  change  from  green  to  blue  is 
due  to  oxidation,  and  there  is  not  as  much  as  1  per  cent, 
difference  In  the  iiroportions  of  any  of  the  constituents  of 
the  two  products.  In  the  transformation  from  blue  to  red, 
wbieh  is  effected  by  prolonged  burning,  a  change  in  che- 
mical composition  takes  place.  The  lye  extracted  from  the 
colouring  matter  contains  alumina  in  a  soluble  form,  whilst 
the  proportions  of  sulphur  and  of  soda  contained  in  the  lyes 
apjiear  almost  constant.  The  fr>rmation  of  red  ultramarine 
is  not  due  to  the  presence  of  an  excess  of  silica  as  often 
supposed,  for  if  the  red  product,  when  it  contains  an  excess 
of  silica,  be  lixiviated  and  then  heated  with  carbon,  it  is 
transfonned  into  the  blue  variety,  and  the  two  products  con- 
tain the  same  proportions  both  of  silica  and  of  alumina. 
The  change  is  due  to  oxidation,  and  whilst  sulphurous  acid 
is  first  formed  in  the  burning,  sulphuric  acid  results  after- 
wards, and  this  acid  favours  the  production  of  the  red 
ultramarine.  'I  he  proportion  of  alumina  einploved  in 
making  ultramarine  determines  the  shade  of  blue  obtained  ; 


Tiiiprovements  in  Trcaliny  Resins,  Oleo  Heslns,  Gums. 
Pitches,  Varnishes,  Bitumen.i,  and  other  lihe  Sub- 
stances. S.  Banner,  Liverpool.  Eng.  Pat.  11,80.5, 
August  31,  1887.  8rf. 
The  present  specification  is  confined  to  resins,  balsams,  and 
gums.  Caustic  lime  has  hitherto  been  used  for  hardening 
such  bodies,  but  the  inventor  claims  that  hydrate  and 
carbonate  of  lime,  and  calcium  sulphide  can  be  substituted 
for  it  if  the  combination  be  effected  at  a  somewhat  higher 
temperature  than  usual,  and  the  oily  vapours  given  off  be 
removed  as  fast  as  formed  by  any  convenient  means,  such  as 
a  chiinney  draught.  The  proportion  of  hydrate  of  lime  used 
varies  from  3  to  l.i  per  cent.,  the  quantity  absorbed  by  the 
resin  being  greater  the  higher  the  temperature.  Three  to 
seven  per  cent,  of  sulphur  m.ay  also  be  added,  in  which  case 
the  quantity  of  lime  rccpiireil  is  smaller;  the  transparency 
of  the  product  is  increased  by  the  addition  of  a  little  boiled 
lin.seed  oil  just  before  solidification.  The  product  can  be 
dissolved  in  light  Imlrocarbon  or  linseed  oil,  to  form  a 
"varnish  or  vehicle  for  paint." — B.  B. 


An  Improced  tUach  Varnish  or  Enamel.  T.  Garton  and 
W.  Barklev,  London.  Eng.  Pat.  7929,  May  30, 
1888.     id.  ' 

Tar  is  boiled  until  a  test-piece  taken  from  it  becomes  bard 
on  cooling.  2.5  per  cent,  of  pulverised  asphaltnm  are  then 
added,  followed  by  10  per  cent,  of  gum  anime  previously- 
melted  in  a  separate  vessel.  The  whole  is  incorporated, 
and,  if  need  be,  thinned  with  boiled  linseed  oil.  while  hot. 
10  per  cent,  of  litharge  are  finally  added.  The  product  is 
said  to  be  possessed  of  considerable  elasticity  and  to  be 
little  affected  by  comparatively  high  temperatures,  anil 
can  be  used  on  stoves,  furnace  doors,  &c. — B.  li. 
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XIV.-TANNING.  LEATHER,  GLUE,  AND 
SIZE. 

PATENTS. 

linpruremeiils  in  the  Miimifactnre  of  iletdlinoKS  Siilisldiices 
and  in  the  Apparatus  tn  lie  usiil  therein,  (i.  P.  Swin- 
borne,  London.  Knir.  Pat.  11.97.5,  JFav  24,  .1818. 
L'n.l  Ert.     (>il. 

HiiiFs  or  skins  nr  part-  tluTcof,  such  as  are  usually  known 
as  filuo  pieces  free  i'r.)ni  hair,  are  rednoeil  to  shavings  or 
thin  sliees  by  a  suitable  instrument.  These  shavings  or  films 
are  then  snaked  for  five  or  six  hours  in  eold  water,  at  the 
end  of  which  time  the  water  is  ehanged  for  fresh,  and  so  on 
for  some  days,  until  no  smell  or  taste  is  to  be  deteetod 
either  in  the  water  or  iji  the  .shavinfcs;  if  intended  for  soup 
these  shavin<rs  are  dried,  and  are  then  ready  for  market, 
but  if  {relatin  is  to  hi-  extracted,  after  the  snakinc;  jnst 
described,  they  are  subjected  to  heat,  with  a  quantity  of 
water  jnst  sufficient  to  cover  them  when  pressed  down 
in  any  snitable  vessel,  takina  care  that  the  heat  applied 
should  not  exceed  that  of  boilinfr  water.  The  gelatin  thus 
extracted  is  strained  through  filter  cloths  and  run  in  thin 
films  on  to  a  smooth  surface  of  slate  or  other  material  to  be 
dried,  then  cut  up  into  shreds  for  market.  By  a  sin.ilni 
process  gelatin  may  be  prepared  from  cod  sounds  or  other 
lisliy  matters  capable  of  yielding  it.  .\  disclaimer  is  made 
to  that  part  of  the  title  which  is  contained  in  the  words 
■'  and  in  the  apparatus  to  be  used  therein."— J.  II. 


ncidtilated  with  oxalic  acid.  The  skins  are  worked  and 
fulled  in  water,  and  can  then  be  cither  tanned  or  tawed  in 
the  ordinary  wav. — B.  H. 


Improremeufs  iji  Maeliinet  fur  Wnrkinf/  Hides.  S/aiis,  and 
iilher  like  (ioodx.  O.  Barnclle  fils.  Xievre,  France. 
F.ng.  Pat.  9364,  July  I,  1887.     8rf. 

By  the  improved  machine  hides  and  skins  are  unhaired  and 
fleshed  mechanically  with  the  aid  of  a  suitable  tool.  The 
chiiracteristic  features  of  the  machine  are: — A  combination 
of  rods  and  bars,  giving  a  practically  rectilinear  motion  of 
the  tool  during  its  jiassage  over  the  hide  inuler  treatment ; 
an  arrangement  for  holding  the  hide  wliile  under  treatment: 
an  arrangemi  nt  to  raise  or  lower  the  \\'ork-table  so  as  to 
allow  the  tool  to  exercise  greater  or  less  pressure ;  an 
arrangement  holding  the  table  fixed  horizontally  hut 
allowing  it  to  yield  vertically;  a  multiple  tool  holder.  For 
details,  the  specification  must  be  consulted.  Drawings  arc 
given. — B.  II. 


Improvemenis  in  Compoundx  for  use  in  Tanning  and  in  the 
JManufacture  of  the  same.  W.  P.  Thompson,  Liverpool. 
From'.I.  P.  N.  Bidron,  Havre,  Fr.ince.  Eng.  Pat.  9353, 
.Inly  1,  1887.     C(/. 

Tilts  invention  is  one  dealing  with  the  decolourising  of 
quebracho  extract  either  alone  or  in  admixture.  When 
i|Ucd)racho  extract  is  employed  alone  two  per  cent,  of  alum 
is  intro<lueed  into  it  while  it  is  boiling  in  the  e\"aporating 
apparatus  and  the  evaporation  is  completed.  A  mixture  of 
equal  parts  ipiebrachi)  and  chestnut  extract  can  be  de- 
colourised in  the  same  May,  using  one  per  cent,  of  alum. 
The  following  titles  are  used  to  designate  the  |iroducts  : 
'•  IJxtrait  de  quebracho  decolore  "  ami  "  I'.xtrait  taiinant 
compose  et  decolore."— B.  H. 


'I'lie   Miiiiiijaetnre  of  Leather  from   Itahliit   .Sliins.      .lian 
Pujos,  Paiis.     Kiig.  Pat.  12,39f;,  September  1.3,  1887.     Crf. 

Tims  invention  is  connected  with  the  inanufaclure  of  bather 
from  i-.ibbit  skins  for  gloves,  &c.  In  jilace  of  kid  and  lamb- 
skin. Si-leeted  skins  are  first  soaked  in  cold  water  till 
thoroughly  softened.  The  skins  are  unhaired  in  a  hath 
e<iniposeil  of  two  part'  caustic  soila  to  one  of  alum,  which 
bath  is  prepared  by  adding  the  alum  solution  to  the  caustic 
soda  solution  and  stirring  till  the  precipitati'd  alumina  re- 
dissolves.  .After  unhairing,  the  skins  are  subjected  to  thi' 
action  of  milk  of  linie  for  three  to  fmn-  days.  The  skins  are 
thi'ii  lulUil  in  clear  water  anil  afterwards  inimersed  in  water 


The  Preparation  and  .Applieation  of  an  Oil  from  Hireli 
Tree  liarh  for  Tanning  ard  Preferring  Hides. 
F.  Tuthill,  London.  Kng.  Pat.  28711,  February  2.'>, 
1888.     Ad. 

TiiK  bark,  as  stripped  fr<uu  the  birch  tree,  is  placed  in  a 
suitable  vessel  and  sulijected  to  heat  for  the  production  of 
a  tar  or  oil  which  is  to  be  laibbed  into  the  hide  during  the 
tanning  process.  The  oil  is  inimical  to  the  life  of  moths  or 
insects,  and  preserve-  the  skin  from  tbeii'  ravages. 

—0.  II.  B. 


XV.-AGRICULTURE,  MANURES,  Etc. 

Krperiments  with  Artijieiol  Mannre.  on  Sandif  .^oils. 
Landw.  Zeit.  liegierungsbezirk  Stade  7,  No-  2. 

A  i'Arp;R  showing  the  profit  per  acre  ensuing  from  the 
ap]dicati(ui  of  artificial  manures  to  a  sandv  soil,  which  was 
marled  in  1882— 83.— A.  G.  B. 


Thomas-Slag  as  a  Manure  for  Vinei/ards.     Alexamlre  de 
Chambrier.     .Tour,  de  I'Agrie.  929,  179—181. 

The  author  has  compared  the  yield  of  vineyards  manured 
with  Thomas-slag  and  phosphorite  respectively,  with  the 
result  that  the  juice  from  the  ThomassLag-maiuired  grapes 
was  most  plentiful  when  the  grapes  were  ripe  ;  it  containeil 
a  little  less  sugar  and  less  aciil  (expressed  as  tartaric  acid). 
Grapes  that  were  not  quite  ripe  gave  mon-  juice  from  the 
phosphorite  manure. 

The  season  was  bad  and  the  mildew  very  plentiful,  oidy 
those  plots  whose  voting  ]dants  bad  been  treated  \^iIll 
cop]ier  sulphate  and  the  slag-manured  plots  succeeded  well. 
It  would  seem  from  this  that  the  Thomas  slag  was  as 
effectual  in  preventing  the  mildew  as  the  copper  sulphate 
was.— A.  t;.  B. 


The  Pods  of  Medicago  Lupulina  {Hop  (^lorer).     A  Petfr- 
niann.      Bull,    de    la    Station   Agric.    exp.   a  Geniblonx, 

38,11. 

The  analysis  of  these  is  as  follows  :  — 

Per  Cent. 

Water 1-2'  511 

-Mbuniinoids IS'21 

Fat .•■.■4ii 

Nftrojtenous  extractive  matter S!i'nfi 

Cellulose ls-:fii 

.\sh l:i-44 

100-0(1 

Their   nutritious  value   is,  from   this,  very  nearly  that  of 
good  hay. 

Ash  (pure)  contains  :  — 

Per  iVnl. 

1/iuie :{2*in: 

.Maj^nt.siH 2'(i'l 

Votiish 14-17 

Soda :;-4!i 

Ferric  oxiile WSl 

Silica r.-it; 

Pliosphorie  acid r!i:i 

Sidphuric  aeiil  l-ii;t 

Cnrbiinic  :icid 2^*81i 

Chloruic O-'.Ht 

lotrsi 
Deduct  ox.vei-n  for  chlorine ii-si 

tdiriiii 
Haw  a-h  i-onlaiu-.  7  pi-i-  ci-nl.  of  sand.  —  A.  li,  1!. 
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Calcium     Oxalate    in    Leaves.      A.     F.    W.    Schimpcr. 

Iiotiini<clif  Zeitiiiig,  1888,  81—80,  &c. 

Ti[i;  :nitlior  classifies  tlie  oalciiim  oxalate  which  necurs  in 
leaves  into  primary,  formed  independently  of  light  and 
chlorophyll ;  secondary,  formed  only  in  the  presence  of 
lip;ht  and  chlorophyll ;  and  tertiary,  formed  in  autumn  when 
tile  leaves  are  dccayin;;. 

The  secondary  oxalate  is  independent  of  assimilation, 
and  not  a  secondary  pro<luct  of  that  process,  as  it  is  eiinally 
ahimdant  in  leaves  that  can  and  cannot  assimilate. 

The  author's  experiments  show  that  calciutn  is  necessary 
for  the  translocation  of  carhoh\<lrates,  the  calcium  in  the 
cell  walls  very  probahly  influencing  the  osmose  of  sugar ; 
nioroovei-,  the  calcium  may  form  easily  transferred  com- 
pounds with  the  cjirbohyd rates. 

Calcium  serves  as  a  vehicle  for  N,  S,  and  P,  for  it  is  taken 
into  the  plant  as  nitrate,  sulphate,  and  phosphate;  these 
are  split  up,  chiefly  in  the  leaves  of  the  plant,  with  the 
formation  of  amides  and  albuminoids,  which  move  towards 
the  stem,  and  calcium  oxalate  and  carbonate  remaining  in 
the  leaves.  The  author  has  ohserve<l  that  nitrates  are 
decorapo.sed  in  green  leaves  in  the  light,  but  accumulate  in 
the  dark  ;  it  would  thus  seem  that  chlorophyll  is  necessary 
for  the  assimilation  of  N,  S,  and  1',  as  well  as  C— A.  G.  1!. 


field  hud  groirn  horse-bcaus  in  1885  and  wheat  in  1886 
without  manure.  Jn  each  year  the  weights  of  the  roots, 
leaves,  and  percentage  of  sugar  were  determined,  and  full 
details  of  liie  results  are  tabulated  in  the  original.  The 
increase  in  crops  harvested  and  in  the  percentage  of  sugar 
are  given  in  the  following  table,  in  column  (a.)  hy  the 
nitrate  and  siiperphosjihate  ;  (b.)  by  the  addition  of  To  kilos, 
potash ;  (c.)  by  the  addition  of  I5U  kilos,  of  potash  : 


Yc.irs. 

(« 

.) 

(b.) 

(c 

.) 

Crop. 

Sugar. 

Crop. 

Sugar. 

Crop. 

Sugar. 

1>S3 

1S.SI 

1 
.       U,«tO        1-12 

16  toi      (>-7(: 

1..V4 
1,710 
1,00(1 

i 
2,360 

3,261 

1887  (dry)  .... 

4,i:i.3 

0-47 

•• 

The  increase  due  to  potash  is  so  small  as  to  almost  come 
within  exi)erimental  error.  The  percentage  of  sugar  was 
even  reduced  by  the  potash,  as  will  be  seen  from  tlie 
following  results  :  — 


The  ('ullicalioii  of  Ilainie  in  Fruvence.     Naudin.     Com]i. 

Rend.  107,  12. 
Deschibes  experiments  in  the  cultivation  of  ramie  under- 
taken by  the  autlior  at  Antibes.  The  kind  experimented 
with  was  the  white  ramie  Jfa'hineriii  7i/re(i,  the  seeds  of 
which  were  obtained  from  China.  The  young  plants  having 
survived  the  winter  without  any  protection  whatever,  were 
then  transplanted  ;  in  another  year  the  stems  will  be  ready 
to  cut. 

An  account  is  al.so  given  of  another  species  of  ramie, 
viz.,  green  ramie  (-/?.  utilis  or  tetincis'iim'i),  which  had  been 
growing  for  some  time.  It  is  as  hardy  as  the  white  ramie. 
It  has  yielded  a  number  of  vigorous  stems  from  one  to 
two  metres  in  height,  although  it  has  not  been  watered. 
Al.  Naudin  fully  expects  a  second  and  even  third  crop  this 
season.  He  believes  that  the  cultivation  of  both  species  of 
ramie  can  be  nutde  profitable  in  Provence,  and  even  more 
certainly  in  Corsica  and  Algeria.  The  fibre  can  be  readily 
strip]>cd  from  the  stems  by  women  or  children.  I'he  leaves 
form  an  excellent  fo.lder  for  cattle — ¥,.  .J.  I!. 


Sugar,  per  Cent. 


Applicalion  of  Potassium  Chloride  for  the  Cultivation  of 
Sugar  beet  on  Hecwy  Land.  A.  Petermann.  Bull,  d?  la 
Stat,  agric.  de  I'Etat  ii  Gembloux,.  41,  1 — 13. 

Av  average  crop  of  sugar-beet,  weighii;g  40,000  kilos., 
contains  about  i>4  kilos,  of  nitrogen,  32  kilos,  ol  phosphoric 
.acid,  and  1  ■. '16  kilos,  of  potash.  It  is  therefijre  reasonable 
to  suppose,  considering  the  comparative  poorness  of  most 
soils  in  potash,  that  manuring  with  that  .substance  would 
yield  profitable  results.  Experiments  have  been  conducted 
by  various  experiments  on  different  soils  with  most  contra- 
dictory results  ;  the  author  has  therefore  made  these  series 
of  experiments  in  different  years  on  the  same  field  with 
different  varieties  of  sugar-beet  (Vilmorin's  last  Silesian 
beet  in  the  first  year,  "  IClein  Wanzlehen  "  from  Kabbethge 
and  Gicsccker  in  the  second  year,  and"  White  Imperial"  in 
the  third  year)  in  order  to  ascertain  the  value  of  potash 
manuring  in  the  neighbourhood  of  Gembloux,  in  lielgium. 
The  experiments  were  made  in  duplicate  on  plots  measurimr 
y3"44  metres,  with  fl28  plants  to  the  plot,  unmanured  and 
manured  with  a  chief  manure  consisting  of  l,,50(i  kdos.  of 
Chili  saltpetre  (15 '53  per  cent,  of  nitrogen)  and  80U  kilos, 
of  super[ihosphate  (I4-,jl  per  cent,  of  citrate  soluble  phos- 
phoric acid),  and  with  auxiliary  manuring  consisting  of 
7.1  kilos,  potash  per  hectare  as  pot.issium  cldoride  and  150 
kilos.  ]iotash  in  the  same  form.  In  1883  the  roots  were 
planted  on  2.')th  Apiil  and  pulled  on  10th  October;  dura- 
tion of  vegetation  155  days  and  rainfall  ■104-5  nun.  In 
1S84  these  figures  were  2Ist  April ;  27th  October  ;  1 74  days ; 
and  401  nmi.  In  18.S7,  19th  April;  24th  October;  17.5 
days;  and   3C(i   mm.     During  the  intermediate   years    the 


1883. 


1884. 


1887. 


Unmanured If47  ir6.S       14S.'i 

Nitrate  and  supcrpliosidiate 12*59  12'44    '   1.5*00 

Nitrate,    supen)hosphatc.    ami   small 

potash ircn  ;    11-8G       14-0."! 

Nitrate,    super]>hosphate,    and    I.irge  | 

potash lOVJl  11-47 


Whilst  the  mean  yields  of  sugar  is  given  in  the  foUowins; 
table  : — 


Sugar,  Kilos. 


18S3. 

18S4. 

1887. 

1 

5  656 

6,959 
8,398 

6,38 1 
7,210 

Nitrate  and  suijerphospli.-ite 

8,031 

Nitrate,  superphosphate,  and  7.5  potash 

7,G3.5 

8,209 

0,8»t 

Niirate,  superphosphate, and  LjO  potash 

G.flC!) 

8,117 

■• 

From  these  results  it  is  evident  that  in  the  sandy  cl.ay 
soil  of  Gembloux,  containing  (1-78  per  l,o0il  of  pota.-Ii 
soluble  in  hydrochloric  acid,  dressings  of  potassium  chloride 
in  the  quantities  indicated,  in  conjunction  with  sodium 
nitrate  and  superphosphate,  have  produced  a  very  small 
increase  in  the  crops,  but  with  such  considerable  reductions 
in  the  percentage  of  sugar  as  to  cause  a  financial  loss, 
whereas  the  nitre  and  superphosphate  alone  proved  of 
great  maiuirial  value,  especiallv  in  the  relatively  wet  seasons 
1883,  1884.— I).  A.  L. 


Influence  of  Maynesinm  Chloride  and  if  Calcium  Chloride 
on  the  Cermination  and  earli/  Development  of  the  most 
important  Farm  Plants.  I!.  Ilindorf.  ISied.  Centr.  17 
461— 4G2.  ' 

E.xi'EUiMESTS  with  magnesium  and  calcium  chlorides  show- 
that  in  moderate  quantities  these  salts  exert  a  beneficial 
action  on  the  germination  and  early  growth  of  wheat,  rye, 
barley,  oats,  peas,  red-clover,  and  rape  plants.  They 
commence  to  be  injurious  only  when  applied  to  the  plants 
in  quantities  in  excess  of  those  ever  employed  in  .agricultural 
practice.  The  injurious  action  appears  to  be  due  to  the 
chlorine  of  the  salt,  inasmuch  as  any  chloride  will  behave  in 
the    same   nuinrer;   even    potassium    chloride  in    excess  is 

c  2 
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hurtful  to  plonts.  Sulphates  in  large  quantities  are  also 
injurious  to  vesetation,  but  not  to  such  a  -rrcat  extent  as 
chlorides. — D.  A.  !.. 


Pinl    Mtiniiic.     A.    Pctciinaun.     Uull.  (le   la  stat.  agrie.  dc 
I'Ktat  de  Gemhknix,  41. 

1'kat,  and  in  particular  the  \ariety  known  as  peat-moss, 
forms,  as  is  well  known,  an  excellent  litter,  cbieflv  on 
account  of  its  great  absorbing  power  fnr  excrementitious 
matter,  which  exceeds  that  of  straw.  In  fact  it  is  economical 
to  purchase  it  to  replace  straw  sold  off  a  farm  or  used  as 
fodder,  inasmuch  as  100  kilos,  of  peat  is  equal  to  alwut  210 
to  225  kilos,  straw  when  used  as  litter,  and  it  may  subse- 
cinently  be  used  as  manure  ain-where  except  on  heavy 
undrained  soils.  Its  manurial  value,  as  compared  with 
ordinary  farmyard  manure,  will  be  seen  from  the  following 
analyses  by  the  author.     Figures  per  1 ,000  :  — 


Peat  Manure         Farm.vard 

(Mean  of       Manure  (Mean 
7  Analyses),    i  of  2  Analyses). 


Water 

Orffanic  matter 

(Coutaiuine;  iiiti'Ogeu 

.tsh 

(Containiii^  l>ota>li 

(         „         phosplioric  acid . 


ii«-7 

7>!f.'!l 

iill 

Isi-S.'. 

in 

«•/.-.) 

i;i'i 

:A-A\ 

.V7 

;-is) 

:i'."i 

i-Ci) 

— D.  A.  L. 


Grain. 


Straw. 


1.  nnmamured  plots a.Osi.'i  3,S«7 

2.  Field  dressing  of  stable  niannre  3,5 1 7  •■■,l>17 

3.  Half  stable  manui-e.  30O  kdos.  j 

kainite  and  300  kilos.  Thomas-  I 

slaj? j  2,500  l.SOfl 

4.  Same  as  3,  without  kainite  .... 

a.  000  kilos,  kainite  and  ADO  kilos. 

Thomas-sla(t >  :!,417  4,.'iO« 

n.  ?50  kilos.  Cliili  saltpetre 2.250  5,830 


— D.  A.  L. 


Ctmipiirative  ^fanurial  K.vjicniiieuts  u-itit  Sttthle  and 
Artijivial  Manures.  L.  Miiller.  Landw.  Zeit.  fiir  d. 
Reg.-Bez.  Stat,  1887,  Xo.  6. 

The  experimental  field  had  been  20  year<  before  heath 
land;  it  was  loamy  and  had  been  dressed  with  marl.  The 
experimental  crop  was  oats  following  vetches.  The  mean 
results  obtained  were  : — 

I       Yield,  Kilos,  (ler  Hectare. 


required.  The  iiiantifacturer  has  only  to  sell  at  a  reasonable 
rate  that  which  he  professes  to  supply,  while  the  farmer  is 
responsible  for  determining  the  quantity  and  quality  of 
the  fertilisers  he  needs,  and  for  selecting  his  manures 
accordingly. 

TiMiii:    r.M.i  lis  of  Fertiij-sixg  Isuuki>ihxts  in  R  vw 
Materials  and  Ciiemical.s.  1888. 

Onis  per  lb. 

XitroETcn  in  aminoniates 17'.'i 

„         ,.  nitrates WO 

Onranic  X  in  dr.v  and  line  ground  llsb.  meat,  blooil, 

cottou-si^ed  raeni,  and  castor  pomace  .  W.", 

Hue  ETomid  bone  and  trnkage n;*.'» 

,,           ,.            „           medium  bone  and  tankage.  13'0 

,,           ..    medium  bone  and  tankaarc 10'5 

.,           ..    coarser       „              ,,          8*5 

.,    hair,  horn  shavines,  coarse  fi.sh  scrap  .,  S'O 

Phosphoric  acid,  soluble  in  water S'O 

„            ammonium  citrate 7*."' 

in  dr.v  erounrt  fisli,   fine  houe,  and 

tankace 7  'o 

in  fine  medium  bone  and  lankasc...  «*o 

..in  medium  iK^ne  and  tankasre 5*0 

in  coarser           ,.           „            4*0 

in  fine  ground  rock  phosphate ,'0 

Potash  as  bieh-arrade  sulphate  and  in  forms  free  from 

CI .-,-3 

„      kainite I"2.', 

muriate r2.3 

In  superphosphates,  special  manures  and  fixed  high- 
grade  fertilisers,  the  organic  nitrogen  is  reckoned  at  its 
highest  value  of  16-5  cents  per  lb.,  it  being  taken  for 
granted  that  it  is  from  anlirai  matter  and  not  from  any 
inferior  source  ;  while  the  insoluble  phosphoric  acid  is 
valued  at  ')  cents,  it  being  assumed  that  it  is  not  from  rock 
phosphate,  which  is  worth  only  2  cents  :  this  of  course  in 
each  case  if  an  inferior  quality  be  not  detected. — W.  G.  M. 


I'rt/Hc!  of  Commeiclal  Fertilisciw:  Eiig.  and  Mill.  Jouru. 
46,  23.  C.  A.  Goessmann,  Massachusetts  Stato  Tn- 
spt'Ctor  of  Fertilisers. 

The  usual  commercial  valuation  of  manurial  substances  is 
based  upon  the  avenigc  trade  value  of  the  fertilising 
constituents  determiDed  by  analysis,  and  thus  principallv  on 
the  amount  and  particular  forms  of  phosphoric  acid, 
nitrogen,  and  potash  contained  in  them.  The  nmrket  value 
of  different  fertilisers  doi's  not  express  their  respective 
agriciiltural  or  crop-producing  \alue,  nor  docs  it  indicate 
their  comparative  absolute  merits  without  reference  to  the 
soil  or  the  recpiireinents  of  the  crops  to  be  treated.  Care 
should  be  taken  to  ensure  that  the  manure  cont.ains  the 
amount  of  fertilising  substances  advertised,  and  that  it 
contains  them   in  the  l)est  possible  form  for  the  purpose 


Cnmpariidri'   (^tiltiratioii    with    s'.r    Viirieliex  of  rotalnes. 
Nowacki.     Schweizer.  I.andw.  Centralb.  1888,  31 — .32. 

The  potatoes  were  cnltivate<l  on  a  heavy  loamy  soil  in 
good  agricultural  condition ;  in  the  previous  year  it  had 
carried  a  crop  of  oats,  and  for  10  years  before  that  fodder 
crops  consisting  of  an  artificial  clover  and  grass  mixture. 
The  season  was  fa\ourable  for  the  potato  crop.  The 
various  agricultural  operations  are  detailed  in  the  paper. 
The  results  were  as  follows  : — 


Variety  of  Potato. 


Richter's  Imperator  . 

Flour  ball 

Champion 

Sclioolma.stcr 

Fidelio 

Magnum  bonum 


The  three  varieties  yielding  the  worst  results  were  all  lo\\ 
in  the  haulm,  the  others  were  very  high  haulms.  School- 
master is  the  best  in  yield  with  moderate  power  of  resistance 
against  disease.     Champion  proved  the  worst. — P.  A.  L. 


Iiiftuenrr  of  the  Mtniiiriiip  on  llif  Composition  of  Barlfii. 
krandaiur.     Allg.  Hraner.  u.  IIo]ifenzeil,  1888,  ,560^.>CI. 

Tiiuke  sorts  of  barley  were  cultivated,  Chevalier,  Frankcn, 
and  Hallet,  on  a  limey  loam  : — I.  without  manure  ;  II.  with 
2G0  lbs.  Chili  saltpetre  and  .")20  lbs.  gnano  superphosphate 
per  hectare  ;  and    III.   with   2iiO  lbs.  Chili    saltpetre   and 


Kilos,  per  Hectare, 

Starch, 

Large 
Tubers. 

Small 
Tubers. 

Bad 
Tubers. 

per  Ceirt. 

13,495 

3,834 

ts» 

18-42 

lt.671 

2,070 

180 

lC-75 

7,.W7 

S,SSG 

549 

16  ^"l 

l!l.i;0!l 

2,320 

364 

20-13 

13,817 

2.322 

290 

19-53 

13.192 

2,379 

43 

18  42 
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780  lbs.  guano  superphosphate.    The  total  yields  aud  com- 
jiositiou  are  given  in  the  following  table  :  — 


Description 

Yield 
Centuers 

per 
Hectare. 

Per  Cent. 

of 
Ktuley. 

Ury 
Mattcr. 

N. 

1 
Starch.  Asli. 

P-O3. 

Ihevalier  I. . 

131- 5 

87-48 

1-69 

10  55  1  6t  SI) 

■_'-51 

1-00 

„       11. 

IBIS 

87-40 

l-«8 

10-40  ,  65-U4 

i-M 

0-85 

.,       III. 

17f5 

87-6S 

1-61 

10-06 

G8-30 

2-35 

003 

Frankcn  1... 

i:«-2 

ST  in 

1-50 

9-37 

64-06 

■2-5S 

o-a? 

.,       II. . 

131-S 

ST  33 

1-47 

9-18 

65-88 

2-39 

0-95 

,.       III. 

ICti  0 

S7o4 

1-47 

918 

64-68 

2-49 

0-92 

Hallet  I 

130-0 

87-51 

1-61 

10-OG 

66-18 

2-53 

1-01 

„      II.... 

1530 

87-29 

1-78 

11-12 

65-15 

2-67 

0  99 

„     III... 

154-0 

87-45 

1-58 

9-87 

63-46 

2-32 

0-91 

The  increase  in  yield  over  the  unmanured  was 
due  to  straw.  It  is  interesting  to  note  how 
variation  in  eompositiou  is  with  the  different 
Tlie  season  was  drv. — D.  A.  L. 


principally 
slight  the 
manuring. 


Production  of  Farmyard  Manure.    A  Miintz  aud  C. 
Girard.     Amiales  agronomiques,  1886,  429. 

In  certain  experiments  sheep  were  fed  on  either  green  or 
ilry  food,  as  fresh  lucerne  or  lucerne  hay,  and  they  were 
kept  in  asphalted  stalls  without  litter,  or  they  were  littered 
with  straw  or  with  a  layer  of  earth  20 — 2.5  em.  in  depth. 
In  the  latter  ease  the  earth  after  the  experiment  was  found 
to  consist  of  two  layers,  tbe  lower  one  being  unaltered.  In 
one  experiment  two  cows  were  fed  on  lucerue,  53-o  kilos. 
per  head  per  day  and  49  kilos,  of  water,  in  asphalted  stalls 
without  litter.  lu  all  cases  the  nitrogen  consumed  in  tbe 
food,  fixeil  as  increase  of  flesh,  and  recovered  as  manure 
was  determined.  Tbe  results  are  gi\en  in  the  appended 
table : — 


Kilos,  of  Nitrogen. 


Given  I      Recovered. 


I 


'"  By    ' 

Food.   Assimi- 
I  lation. 


As 
Manure. 


Lost. 


Loss  of 

Nitrogen 

Per 

Cent. 


Sheep,  witbout  btter. 

Sheep,  fed  witli  lucerne 
on  earth 

Sheep,  fed  with  lucerne 
on  st'-aw  litter 

Sheep,  fed  with  lucerne 
hay  ou  straw  litter.. 

lA)ws,  fed  with  lucerue 
witliout  litter 


21-817  4-300 

13-710  1-880 

14-350  I  1-090 

•it -010  I  1-670 

14-m!  3-104 


5-5S8 

12-139 

9-040 

2-380 

6-330 

7-110 

00-0 

H-i) 

«-c 

8-tPOO     j  12-410  I       51-cl 
7-461     I    3-581  23-3 


Tbe  quantity,  3  104,  in  tbe  case  of  the  cows  is  made  up 
of  0-.i44  flesh  nitrogen  and  2 - 560  kilos .  of  milk  nitrogen. 
It  will  be  seen  that  loss  of  nitrogen  occurs  whether  tbe 
fodder  is  green  or  dry.  but  that  it  is  greatly  diminished 
by  the  employment  of  earth  instead  of  straw.  In  all 
cases  examined  the  phosphoric  acid  and  potash  of  tbe 
food  was  recovered  in  the  manure  in  nearly  its  original 
quautities.  Analysis  of  tbe  air  in  tbe  sbeep  sbed  indicated 
an  average  of  about  0  •  008  grm.  ammonia  per  cubic  meter, 
or  about  400  times  as  much  as  that  in  ordinary  atmospheric 
air. 

In  couucxion  with  tbe  above  experiments  P.  P.  Deberaiu 
(Ibid,  436)  suggests  that   the   autbor>  employed  too  littlo 


straw  as  litter;  moreover,  supposing  the  earth  to  save  a 
larger  quantity  of  nitrogen,  it  is  questionable  whether  it 
is  in  such  a  useful  condition  as  the  nitrogen  in  straw  litter, 
aud  therefore  whether  the  use  of  eartli  is  really  as  economical 
as  it  appears  from  tbe  above  figures. — D.  A.  L. 


The  Conversion  o/\itrates  in  the  Soil.  Hertbelol. 
Conipt.  Kend.  106,  638—641. 
Two  lots  of  earth,  one  with  plants  of  Amaranlhus  pyra- 
>iii(l(ili\.  tbe  other  without  vegetation,  were  treated  with  water 
and  potassium  nitrate  aud  left  to  themselves,  protected  from 
i-.iiu  from  the  15th  April  until  tbe  25th  of  .September. 
At  tbe  termination  of  this  period  a  large  increase  of 
organic  nitrogen  was  fouud  in  the  soil  iu  both  eases.  The 
author  infers  that  nitrates  are  converted  into  nitrogenous 
organic  substiinces  by  reducing  agents  partly  by  chemical 
means  and  partly  by  the  intervention  of  microbes  ;  more- 
over that  both  nitrit:cation  and  denitrification  take  place 
in  tbe  soil.  A  similar  struggle  seems  to  exist  between  the 
aerobe  microbes  which  fix  nitrogen  from  the  air  aud 
anaerobe  microbes  that  act  as  putrefactive  ferment.-^  aud 
cause  the  evolution  of  combined  nitrogen  from  orgauie 
substances.  -D.  A.  L. 


XYL-SUaAE,  STARCH,  GUM,  Etc, 

Crystallisation  of  Sugar.  Dingl.  Polyt.  .1.  268  116. 
L.  WuLFF,  iu  a  paper  which  appeared  originally  in  the 
Zeitscbrift  des  Vereins  fiir  Riibenzuckerindustrie  38  226, 
draws  attention  to  some  of  the  phenomena  attending  the 
crystallisation  of  sugar.  It  is  usual  in  \aluing  sugar 
solutions  to  depend  almost  exclusively  on  the  resiUts  of 
ebeuiieal  analysis,  without  taking  into  consideration  the 
iiuautity  of  each  substance  present  and  the  way  in  which 
tbe  constituents  are  combined:  these  factors  being,  how- 
ever, undoubtedly  of  great  importauce.  Sugar  solutions 
of  the  same  percentage  composition  behave  very  differentlv 
on  crystallisation.  For  example,  sodium  chloride  and 
sugar  combine  iu  equal  molecules ;  5  per  cent,  of  common 
salt  added  to  a  solution  of  cane  sugar  mav  therefore  attach 
itself  to  30  per  cent,  of  it  chemically,  aiid  so  prevent  its 
crystallisation.  If  now,  32  per  cent,  glucose  be  added,  this 
will  act  ou  the  remaining  free  cane  sugar  and  retard  its 
rate  of  cr_\stallisation.  If  tbe  salt  be,  howevei-,  combined 
with  the  gluco>e  previously  (2  CgHijOs  +  XaCl)  aud  then 
added  to  the  sugar  solution,  the  mixture  onh  retards  but 
does  not  pre\  eiit  crystallisation.  The  rate  of  crystallisatiou 
is  also  influenced  by  viscous  impurities  in  the  liquid.  The 
author  also  draws  attention  to  the  fact  that  when  sugar 
crystallises  out  of  solution,  it  must  necessarily  pa.ss  from 
tbe  amorphous  into  tbe  crystallised  condition  ;  aud  tbe  latter 
ebaiige  must  have  cousiderable  bearing  on  the  subject. 
Change  of  temperature  also  greatly  influences  crvstaUisa- 
tion,  and  a  syrup  which  seems  verj-  crystallisable  at  a 
boiling  temperature  may  give  bad  '  resiilts  on  cooling. 
(Combinations  of  molecules  take  place  more  easilv  in 
strong  than  iu  weak  solutions.  By  observing  the  rate  of 
cooling  of  a  sugar  solution,  tbe  author  finds  that  heat  is 
evolved  at  the  moment  of  crystallisation. 

Diffusion  is  generally  represented  as  a  purely  i>bysical 
operation,  by  means  of  which  the  more  readily  crystallis- 
able bodies,  owing  to  their  gieater  rate  of  diffusion,  are 
sejiarated  fioni  those  crystallising  less  readily.  Were  tbi> 
the  case  tbe  non-sugars  ought  to  be  separated  iuto  two 
portions  by  diifiision ;  tbe  free  salts  accompanying  the 
waste  liquid  and  the  salts  combined  with  .sugar  remaining 
behind ;  and  thus  would  leave  in  tbe  sugar  those  com- 
|.oiiiids  which  exert  the  greate>t  influence  on  its  cryjUiUisa- 
tiou.  Tbe  process  of  diffusion  has,  howeN  er,  a  favourable 
influence  on  sugar  solutions,  which  may  be  explained  in 
two  ways. 

1st.  That  tbe  high  temperature  aud  dilution  of  tbe 
sidutions  employed  in  tbe  diffusion  process  cause  the  com- 
pounds of  salts  with  sugar  to  split  up.  and  thus  allow  tbe 
.salts  In  diffuse  out. 
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2nd.  That  the  heat  and  dilution  only  partially  split  up 
these  compounds,  the  completod  splittinj;  up  bcini;  due  to 
the  membrane  which  exerts  viirying  deffrces  of  attraction 
on  the  constituents. — II.  T.  I'. 


The    Purijicatiiin    of    the     Waste     Water    of   Factories. 
K.  Hornberger,  Versuchs.  Stat.  35,  29—34. 

In  the  manufacture  of  ricc-stareh  the  fjluten,  which  has 
been  dissolved  in  soda  lye,  is  reprccipitated  with  sulphuric 
acid,  washed,  dried,  and  used  as  feeding-stuff.  The  author 
has  experimented  with  Xahnsen's  method  for  purifying  the 
acid  licjuid  from  this  process. 

A  preparation,  probably  made  by  mixiog  clay  with 
sulphuric  acid  and  drying  up  the  mass,  is  stirred  into 
the  water  (2  kilos,  to  5  cb.  meters),  and  then  lime 
added  till  the  liquid  is  alkaline  ;  the  resulting  precipitate  of 
aluminium  hydrate  exerts  the  purifying  action.  Analysis 
of  the  water  before  and  after  purification  showed  that  the 
organic  matter  is  decreased  by  25  per  cent.,  the  lime  and 
sulphuric  acid  increased,  and  half  the  added  alumina  left 
in  solution  ;  the  phosphoric  acid  is  decreased  by  one-third. 
After  standing,  both  waters  have  a  bad  smell  and  give  a 
strong  ammoniacal  rcaclion  with  Nessler.  To  test  the 
action  of  the  purified  water  on  fish,  it  was  allowed  to  run  in 
a  thin  stream,  to  aerate  it,  into  a  basin  containing  fish  ; 
.nfter  four  weeks  some  of  the  fish  were  affected,  but  they 
all  li^•ed.  The  conclusion  is  that  the  purified  water  will  not 
cause  any  great  harm  in  a  watercourse,  if  considerabh' 
diluted.—" A.  G.  15. 


The    Sufiar    Imhistry    in    Brazil.       Zeits.    f.    Zuckerind. 

38,  -y.'j. 

Till;  lirazilian  Commission  on  the  diffusion  process  issues  a 
report  in  which  the  conclusion  is  drawn  that  the  cane  of 
Ivio  dc  Janeiro  contains  about  90  per  cent,  of  juice  and 
13  to  20  per  cent,  of  sugar,  the  richness  and  purity  of  which 
is  chiefly  dependent  on  the  suitability  of  the  soil  aud  the 
dryness  of  the  weather  during  ripening.  The  problems  of 
the  culture  of  the  cane  are  still  unsolved,  and  await 
experimental  elucidation.  The  liquor  obtained  by  diffusion 
is  ])urer  than  the  expressed  juice,  and  leaves  only  1  per 
cent,  sugar  in  the  exhausted  cane  against  3  per  cent,  by  the 
old  process,  besides  which  the  sugar  obtained  is  freer  from 
inverted  sugar  and  better  adajited  for  transportation  by 
sea.  If  only  a  yield  of  12  per  cent,  sugar  has  beeu 
hitlierto  obtainable  by  the  diffusion  process,  this  percentage 
can  without  doubt  be  quickly  and  considerably  increased. 
The  Commission  is  of  opiniou  that  the  cost  of  production 
in  Brazil  may  be  reduced  to  such  a  degree  as  to  defy 
competition,  "and  the  struggle  between  cane  aud  beet-root 
must  become  ominous  to  the  latter,  which  thrives  oulj  by 
the  artificial  advantages  which  the  European  countries  have 
devised."— G.  H.  B. 


The  Suyar  Industry  in  Fernanihucii.     Deutsche  Zuckerind. 

13,  4S6. 
This  indnstrj',  according  to  Nitzsch.is  in  a  very  languishing 
condition;  the  works  are  antiquated,  badly  built,  l)adlv 
equipped,  aud  badly  maiuiged,  resulting  in  a  loss  of  jO  to 
75  per  cent,  of  the  sugar  obtainable  from  the  cane  ;  and  the 
product  ultimately  obtained  is  rich  in  water  and  invert 
sugar,  so  that  nmch  syrup  is  lost  in  transport.  Two  small 
French  works  have,  however,  been  recently  opened,  with 
good  results. — W.  G.  M. 


lihamnosc  (Isodiilcitc).    V>.  Raynian.    Ber.  21,  20IP — 2052. 

Qi;kucituon  siigiir  (rhamnose),  in  concentrated  aqueous 
solution,  is  readily  oxidised  by  bromine  water  yielding  a 
saccharin,  CsHioOj,  which  softens  at  135^  and  melts  at 
140" — 142".  This  saccharin  is  readily  soluble  in  water 
and  alcohol  ;  itfi  specific  rotatory  power  in  aijueous  solu- 
tions is  a„=  —  39'06.  All  alcoholic  solutions  of  crystalline 
rhamnose  are  laevo  rotatory,  but  on  adding  water  the  rota- 
tory power  is  diminished.^ — i\  S.  K. 


Influence  of  Ammonia  in  the  "  Elution  "  Process.   J.  Seyffart. 
Zeits.  d.  Ver.  f.  Rubenzucker  Ind.  38,  35C. 

Rkci:.nt  patents  sufEciently  show  that  it  is  recognised  as  a 
practical  desideratum  to  eliminate  the  ammonia  which 
accunnilates  in  the  elntion  liquors,  but  tlie  author  is  the 
first  to  pubhsh  the  results  of  an  investigation  of  its  influence 
on  the  processes.     His  conelusious  are  as  follow  :  — 

(1.)  The  presence  of  ammonia  increases  the  loss  of 
spirit. 

(2.)  The  proportion  of  alcohol  remaining  the  same,  it 
does  not  increase  the  loss  of  sugar  iu  the  licjuors ;   but 

(3.)  impedes  the  purification  of  the  "melassekalk," 
chiefly  in  regard  to  the  removal  of  lime  salts. — C'.  F.  C. 


Deposits  from,  and  some  Organic  Constituents  of  lieeljaice, 
E.  \.  Lippmann  and  P.  Degener.     Bied.  Centr.  17,  479 — 

481. 

V.  LiPPiM.\NN  has  found  in  the  froth  from  "  frothy  fermen- 
tation "  of  molasses,  after  washing  out  sngar,  &c.,  free  fatty 
acids,  calcium  salti^  of  fatty  acids,  and  phytoslerin  (isomer 
of  cholestrin),  C,jHj,0„  melting  at  133°,  and  with  a  specific 
rotation  a„=  — 35'!',  resembling  the  phytosterin  present 
in  beans,  almonds,  other  seeds,  foreign  oils,  butter,  &e. 
Degener  remarks  that  this  porons  froth  constitutes  an 
excellent  hatching  and  breeding  place  for  many  kinds  of 
organisms.  v.  Lippmann,  in  a  previous  communication 
(this  Journal,  1888,223),  has  called  attention  to  the  deposition 
of  fatty  and  mineral  mattersfroin  beet  extract.  He  now  states 
that  the  fatty  matters  of  beet  contain  phosphorus,  and  also 
betain.  lie  is  of  opinion  that  beets  contain  bodies  analo- 
gous to  lecithin,  but  containing  betain  in  place  of  eholin. 
In  one  ease  he  obtained  eholin  from  beet  fat,  and  therefore 
in  this  case  lecithin  was  most  likelj'  present.  He  has  also 
extracted  xanthine  compounds  and  bodies  containing  phos- 
phorus, aud  resembling  nticlein.  Scheibler  has  called 
attention  tu  the  presence  of  lecithin-like  bodies  in  beet. 
V.  Lippmann  notes  the  following  distinction  between 
eholin  and  betain,  the  sulphate  and  clduride  of  the  former 
are  highly  hygroscopic  masses,  whilst  the  corresponding 
betain  salts  are  perfectly  crystalline  and  stable  in  the  air. 

—  r.  A.  L. 

Alcoholic  Fermentation  oj  Galactose.     E.  v.  Lippmann  aud 
others.     Gied.  Centr.  17,  483—484. 

Herzfei.d,  Hayduek,  Kiliani,  Koch,  and  Bouripielot  (this 
Journal,  1888,  336),  ha\  c  not  succeeded  iu  fermenting  galac- 
tose with  yeast,  whereas  I'asteur,  b'udakowski,  v.  Lippmann, 
and  Stone  and  Tollens  have  obtained  alcohol  by  its  fermen- 
tation. ToUens  attributes  the  failure  of  the  first-named 
investigators  to  their  working  in  solution  with  no  nutrition 
for  the  yeast  or  with  nnsnitable  nutritive  material.  A 
repetition  of  his  own  experiments  confirms  his  previous 
results,  inasmuch  as  pure  galactose  yielded  45  per  cent,  of 
its  weight  in  alcohol  when  fermented  with  yeast  aud  yeast 
extract  as  nutritive  solution  ;  but  without  nutrition  it^icldeil 
only  15  percent,  of  alcohol.  It  is,  therefiu-e,  important  to 
remember,  when  testing  the  fermentacive  capabilities  of  a 
sugar,  to  have  sufficient  and  proper  nutrition  present  for 
the  yeast.  Pasteur  suggests  a  filtered  extract  of  5  grms.  of 
yeast  in  5  ec.  of  water. — i).  A.  L. 


(a.)  On  the  Kniploytnent  of  certain  Artificial  Gums,  (b) 
'The  Kmploymait  if  Indian  Gum.  J.  Meyer.  Bidl. 
Soe.  Ind.  Jlulhouse,  1888,  303—306. 

(a.)  All  artificial  gums  have  the  disadvantage  that  their 
solutions  are  very  unstable.  On  cooling  down  they  change 
in  consisteircv,  and  after  sonu'  time — more  rapidly  in 
winter — they  gradually  lose  their  viscosity,  grow  thicker, 
and  become,  iu  fact,  very  unsuitable  for  printing  pnrposes. 
After  niixhig  with  the  colour  it  is  customary  to  slightly 
heat  the  gum,  in  order  to  bring  it  back  to  its  original  con- 
sistency ;  but  this  method  nmst  obviously  be  condennied- 
Some  colours,  such  as  soluble  Alizarin  blue,  are  decomposed 
bv  the  frealmcut. 
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The  best  method  to  prevent  the  above  changes  is  to  boil 
ihu  artificial  gums  with  al>out  li  their  weight  of  caustic 
lliuu  uudcr  atmospheric  pressure.  Such  solutions  keep 
weeks  witliout  chauging  scnsiblv. 

(4.)  Iiidiau  guiu  is  very  insoluble  iu  water,  even  whor. 
hot.  It  is  best  dissolved  by  boiling  half  an  hour  uudcr 
atmospheric  preSMirc.  Indian  gum  is  more  ad\autageoHS 
than  Senegal  gum,  lODgrms.  of  the  former  thicken  to  the 
saiue  extent  as  190  OTms.  of  the  latter. — A.  R. 


IiiumI.     L.  Maqueune.    Bull.  Soc.  Cliim.  47,  291  :  48,  l<Ji. 

IJamuose  proves  to  be  identical  with  iuosol,  and  the  latter 
yields  aromatic  derivatives  when  exposed  to  the  action  of 
liydrio<lic  acid.  Moreover,  the  first  products  of  the  action 
of  nitric  acid  are  also  aromatic,  and  are  the  cause  of  the 
red  colouration  in  Scheertr's  reaction.  They  arc  derivatives 
of  "juiuol,  and  inosol  is  a  hexaliydric  alcohol  with  aromatic 
nucleus. — D.  A.  L. 


The  Extraction  of  Pure  Grape  Sugar  hy  the  Method  of' 
Cords-Vinteisel.  E.  O.  von  Lippmann.  Chem.  Zeit. 
1888,  787. 

Bv  this  method  pure  crystallised  grape  sugar  can  be 
obtained  from  starch,  or  direct  from  potatoes  or  other 
starch-bearing  bodies.  But  at  the  time  when  the  author 
examined  into  the  working  of  the  process  on  a  large  scale, 
the  direct  treatment  of  potatoes,  although  yielding  quantita- 
tive resiUts  equivalent  to  the  starch  contained,  yet  gave  a 
sugar  which  contained  certain  extractive  matter  dark  in 
colour,  of  an  unpleasant  taste,  and  not  removable  without 
considerable  loss ;  at  present,  therefore,  it  is  more  satisfac- 
tory to  extract  the  starch  first,  and  then  convert  the  purified 
product  into  sugar.  The  sugar  produced  at  the  time  of  the 
author's  visit  was  a  clear  yellow  anhydrous  dextrose  in 
small  granular  crystals  resembling  beet  sugar ;  it  could  be 
safely  dried  at  1 10'  C.  and  the  normal  rotation  observed  in 
the  polariscope  proved  the  absence  of  bodies  possessing  a 
high  rotatory  power.  When  refiined  by  filtering  over  60  per 
cent,  of  good  bone  charcoal,  the  liquor  was  a  pure  colourless 
syrup  of  pleasant  flavour,  yielding  crystals  (hexagonal 
plates)  when  evaporated  iu  vacuo.  Considerable  care  is 
necessary  in  boiling  to  prevent  the  deterioration  of  the 
juice  by  heat ;  and  it  may  be  more  advantageous  to  pro- 
ilucc  only  the  raw  dextrose,  which,  by  this  process,  is  of 
exceptional  purity.  Analyses  of  the  raw  sugar,  and  of  the 
white  finished  product,  showed  respectively  : — sugar,  95"74 
and  99-64  per  cent. ;  water,  3'32  and  0-19  per  cent;  asb 
(consisting  largely  of  llgO),  029  and  0'04  per  cent. :  and 
organic  bodies,  065  and  0'13;  which  is  equivalent  to  a 
purity  of  9902  and  99H3  per  ceut.  As  the  use  of  added 
grape  sugar  in  fermenting  wines  is  likely  to  increase,  the 
author  quotes  the  following  comparative  analyses  of 
crystaUised  raw  sugar  (Product  III.  of  the  process  in  ques- 
tion) and  of  the  white  soap-like  starch  sugar  produced  by  a 
well-know  a  firm.  In  the  former,  the  sugar,  as  determined 
by  reduction,  by  fermentation,  and  by  pohirisation,  was 
81"24,  81,  and  75'44  per  cent,  respectively;  while  in  the 
latter  it  was  6836,  68o8,  and  119-84  respectively.  Or, 
taking  the  lowest  number  of  the  one,  and  the  mean  of  the 
first  two  of  the  other,  the  proximate  analysis  would  be  :  — 


Dextrose,    j  Starch  Sugar. 


Sugar 

Water 

ish 

Orgamc  bodies,  non-fermentable 

.,  ..       fermentable 

100  part^  of  dr.v  substance  would  give 
of  fermentable  bodies 


Action  of  Dilute  Mineral  Acids  on  Saccharic  Acid. 
H.  Schrotter.     Monatsh.  Chcui.  9,  442 — 445. 
TiiK   investigations   of  the  author  are  similar  to  tho>c  of 
Sohst  and  Tollens  ( Ann.  245.  18).     They  -show   that  the 
same  results  are  obtained  from    .saccharic  ;icid  and  from 
mucic  acid,  pvroniucic  acid  being  formed  in  each  ca.«.e. 

-  T.  L.  B. 


PATENTS. 


Improvements  relutinij  to  the  Purijieaiion  of  Mula^sa  and 
other  Saccharine  Solutions.  C.  Lcuchtenbejer,  Berhn, 
and  B.  Sloiske,  Frankfort-on-the-CKler,  Prussia.  Eng. 
Pat.  9690,  July  9,  1887. 

This  invention  has  for  its  purpose  the  separation  of 
molasses  and  other  impure  saccharine  solutions  in  so  perfect 
a  manner  from  all  their  noxious  matter,  such  as  salts,  acids, 
and  colouring  matter,  that  a  pure  treacle  is  obtained. 

The  molasses  to  be  purified  are  mixed  wiih  a  suitable 
quantity  of  sulphuric  acid  in  such  proportion  to  the  amount 
of  salts  contained  in  the  said  molasses  as  will  set  free  the 
organic  acids,  which  in  turn  under  vacuo  bring  alwut  the 
inversion  of  the  whole  of  the  crystallisable  sugar  in  the 
molasses,  while  at  the  same  time  the  volatile  acids  present 
are  evaporated. 

The  inversion  process  being  completed  a  concentrated 
solution  of  sulphate  of  alumina  is  added  in  proportion  of 
[WO  parts  by  weight  to  one  part  of  salt ;  the  mass  is  then 
stirred  and  cooled  down,  and  alcohol  of  90  per  cent,  added 
until  a  complete  purification  of  the  salts  in  the  form  of 
alum  has  taken  place.  The  alcoholic  syrup  entirely  freed  by 
this  means  of  the  salts,  will  still  contain,  besides  colouring 
matter,  non-volatile  organic  acids,  and  a  small  excess  of 
sulphate  of  alumina.  The  removal  of  the.se  bo<lies  is  effected 
by  heating  the  syrup  in  a  closed  condensing  vessel  and 
adding  at  the  boiUng  temperature  carbonate  of  barium.  The 
neutralised  s\TUp  is  now  coole<l  and  filtered,  and  being  thus 
completely  purified,  is  freed  of  the  alcohol,  refined  bv  means 
of  bone  black,  and  boiled  for  market.  The  organic  acids 
and  the  greater  part  of  the  colouring  matter  may,  however, 
be  removed  by  subjecting  the  molasses  to  a  preUminarv 
treatment,  as  follows  :  — 

Liquid  ammonia,  containing  33  )ier  ceut.  of  alcohol,  is 
added  to  the  moUisses  contained  in  a  closed  vessel  of 
wrought  iron,  and  while  being  well  stirred  a  quantitv  of 
powder  of  zinc  (1  to  2  per  cent.)  is  added  to  this  mixture, 
and  the  whole  raised  for  I  o  to  20  minutes  to  a  temperature 
of  about  105  degrees ;  by  this  means  the  colouring  matter  is 
caused  to  disappear,  whilst  the  organic  acids  at  tne  same 
time  are  converted  into  aldehyde.  The  temperature  of  the 
mixture  is  now  raised,  so  as  to  expel  all  volatile  matters 
carbonic  acid  passed  through  the  residual  liquid,  which  is 
then  forced  through  a  filter  press.  The  resulting  liquid  con- 
stitutes a  saccharine  solution  of  a  deep  yellow  colour,  and 
au  agreeable  taste,  but  still  containing  the  salts  of  soda  and 
potash  iu  the  form  of  carbonates,  which  are  then  precipi- 
tated in  accordance  with  the  method  alreadv  described. 

—J.  H. 


-W.  G.  -M. 


Improcemenls  in  the  Manufacture  of  Sugar  and  in  die 
Apparatus  to  be  Emplot/ed  therefor.  Louis  E.  A. 
Prangey,  Paris.     Eng.  Pat.  10,842,  August  8, 1887.     1  \d. 

TuE  raw  sugar  which  may  be  in  the  form  of  "  masse  eiiitc  " 
of  refineries,  either  iu  hot  or  cold  condition,  arranged  iu  a 
comparatively  thin  layer,  is  conducted  between  perforated 
or  open  moveable  surfaces  which  cause  it  to  advance  with 
them  continuously  or  intermittently  in  order  to  present  it 
in  this  form  to  openings  through  which  are  projected  the 
respective  purifying  or  bleaching  agents,  which  then  pass  in 
succession  through  the  layer  of  sugar,  under  the  influence  of 
their  pressure  and  in  addition  thereto  when  advisable  under 
the  action  of  a  vacuum  created  on  the  side  of  the  Layer  on 
which  the  agents  are  to  leave.  After  being  subjected  in  this 
manner  to  such  agents,  the  sugar  is  next  dried  by  forcing 
hot  air  upon  one  side  of  the  layer  of  sugar  and  causing  a 
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suction  upon  the  other  side.    This  injection  of  dry  air  may 

be  preceded,  if  necessary,  liy  an  injection  of  dry  steam  ;  the 
layer  is  then  cooled,  when  a  hard  compact  sheet  of  "  loaf  " 
sugar  is  formed  which  may  be  broken  up  into  small 
pieces,  or  sawn  or  cut  into  tablets  or  bars  by  the  usual 
appliances. 

It  is  claimed  that  this  process  may  be  applied  in  sugar 
factories  proper  as  well  as  in  refineries,  atd  that  thus,  by 
means  of  this  invention,  the  problem  ot  tlie  jirodiictiou  of 
"  white  sugar  "  directly  from  the  raw  material,  i.e.,  from  eaue 
juice  on  the  plantation,  is  solved.  Illustrative  drawings  of 
the  machinery  employed  accompany  the  text. — J.  H. 


A'lti-   or    Imprurid  Filtering   Substance  for  Filliiiiiy    or 
Dtcolouririii    Liquids,    applicable    for    Treatinti    Sugar 
Juices   and    Method    of    Prepariii;/    the    same.     W.    P. 
Thompson,  Liverpool.     Eng.  Pat.   7640,   Mav   L'4,    1888. 
6rf. 
This  consists  essentially  of  a   finely  divided  ligneous   car- 
bonised  material,  preferably  sawdust,  which    may  he  im- 
pregnated with  various  chemical  substances  either  previous 
or  subsequent  to  the  carbonising  operation.     Thus  for  the 
pm-pose  of  removing  sulphate  of  lime  from  the  liiiuid  to  be 
filtered,  a  saturated  solution  of  chloride  of  barium  is  poured 
over   the   sawdust,   either   previous  or  subseipient   to    the 
carbonising    operation.     After   standing    some    time,   it    is 
thoroughly  mixed  with  a  concentrated  solution  of  carbonate 
of  soda    until   the  baryta   is    completely  precipitated;  the 
carbonate  of  barium  adheres  firmly  to  the  particles  of  saw- 
dust, which  are  then  lixiviated  and  dried. 

If  it  be  desired  to  remove  carbonate  of  lime  from  the 
liquid  to  he  filtered,  a  warm  solution  of  sulphate  of  magnesia 
is  poured  on  the  sawdust  previous  to  carbonisation  and  let 
stand  until  the  magnesia  solution  has  penetrated  the  pores 
of  the  wood  ;  a  warm  solution  of  caustic  soda  is  then  added, 
the  substance  meauivhile  being  kept  stirred  until  the  liquid 
begins  to  show  an  alkaline  reaction,  whereupon  the  saw- 
dust is  carbonised  and  finally  lixiviated. 

For  the  purpose  of  decolouring  liquids,  hydrate  of  alu- 
mina is  in  a  similar  manner  ])recipit;ited  on  the  carbonised 
sawdust. — J,  H. 


Improvements  in  Adhesive  JHuciiaye.     E,  Keirby,  Birkdale, 
Lancaster.     Eug.  Pat,  8248,' June  6,  1888.     4f/. 

Adhesive  mucilage  or  gum  is  prepared  from  farina  or  a 
starchy  substance  by  treating  the  same  with  acid,  aud 
adding,  after  ueutrahsation  of  any  excess  of  acid,  sutEeient 
glycerol  to  obtain  the  rec|uired  consistency,  or  chloride  of 
calcium  or  of  magnesium  may  iu  some  eases  be  added, 
instead  of  the  glycerol,  if  preferred. — J.  H. 


XVII.-BKEWING,  WINES,  SPIRITS,  Etc. 

The  Mildew  of  Grapes.     H.  Hiiller.     Landwirts. 
Jahrbiicher  17,  83—160. 

A  FUNGUS,  called  by  the  author  the  mildew  {Edelfdule), 
has  a  very  favourable  influence  on  the  production  of  the 
best  German  wiues. 

In  the  over-ripe  grape  then:  is  more  sugar  and  less  acid, 
and  its  nitrogenous  matter  has  undergone  a  favourable  change, 
so  that  these  grapes  give  the  best  must.  AVet  weather  or 
the  attacks  of  iusects  weaken  the  development  of  the  grape, 
by  causing  less  sugar  production  in  the  lea\  es  ;  umler  these 
circumstances  the  fungus  attacks  the.  grapes  at  a]i  earlier 
stage  of  their  development  than  in  fine  dry  weather,  when 


the  grapes  are  not  attacked  till  they  are  over-ripe.     In 

the  latter  case  the  condition,  called  by  the  author  mildewy, 
is  produced,  and  is  most  favourable  to  the  wiue. 

The  fungus  has  been  known  for  a  long  time  as  Bolri/tis 
acinorum,  and  the  author  has  proved  it  identical  with 
another  kno,vu  as  13otrytis  cinerea.  Its  life  history  is 
gii  en,  especially  with  regard  to  the  changes  it  produces  iu 
the  gi'apes.  These  are  partly  the  direct  work  of  the  fungus 
and  parth-  due  to  the  easier  access  of  atmospheric  oxygeu 
to  the  interior  of  the  grape,  and  the  more  rapid  evaporation 
of  water,  produced  by  the  death  of  the  cells  of  the  skin. 
White  grapes  become  brown,  blue  and  black  become  red. 
The  mildewed  grapes  do  not  suffer  from  frost  bite. 
Valuable  matter,  from  which  the  bouquet  of  the  wine  is 
formed  during  fermentation,  is  lost  from  the  skins. 

The  author  has  examined  why  the  must  of  mildewed 
grapes  is  better  for  ]>roducing  wine,  and  has  come  to  the 
following  conclusions  : — 

The  fungus  causes  iu  the  giape  (1)  a  dimiuution  in 
weight,  due  to  loss  of  water  and  small  quantities  of  orgauic 
matter ;  (2)  a  diminution  of  insoluble  matter  ;  (3)  a  loss 
of  sugar  and  acid,  the  loss  of  the  valuable  sugar  being 
compensated  by  the  better  quality  of  the  wiue ;  (4)  a 
diminution  of  soluble  nitrogenous  matter,  hence  the 
nitrogen  in  the  grape  refuse  is  greater. 

The  quanlity  of  the  must  is  increased  by  the  mildew 
Some  of  the  acid  which  disappears  from  the  must  by  its 
growth  is  separated  as  tartar  and  not  consumed  by  fungus. 

The  way  in  which  }3otri/tis  cinerea  improves  the  grape 
has  been  investigated  by  growing  this  fungus  in  must  aud 
determiniug  the  changes  produced  by  its  growth.  The  sugar, 
acid,  and  nitrogen  were  determined  at  first,  and  then  again 
after  27  days'  growth  of  the  fungus.  The  loss  of  these 
matters  was  as  follows  :  — 


Sugar. 


Acid. 


Loss  per  cent,  of  that  in  the 
original  must 


Wii 


94 -t! 


N. 


S2-8 


The  N  which  has  disappeared  from  the  must  is  found  in 
the  fungus ;  the  sugar  and  acid  are  assimilated  by  the 
fungus,  and  the  C  finally  evolved  as  CO;.  A  microscopical 
investigation  showed  that  Rolri/tis  cinerea  alone  was 
caushig  these  changes. 

Experimeuts  were  made  to  compare  the  action  of 
Botrytis  cinerea  and  Penicillium  glaucum  on  the  must. 
Several  flasks  containing  equal  quantities  of  must  were 
sown  with  pure  cultivations  of  each  fungus  separately,  and 
analysed  after  the  lapse  of  different  periods,  beibg  first 
filtered  and  the  loss  hy  evaporation  made  good.  The 
author  tabulates  his  results,  the  following  being  the  decrease, 
after  30  days'  growth,  per  100  contained  iu  the  original 
must. 


\ 
Sugai'.           Acid. 

N. 

By  (s-rowth  of  Botrytis 47-1               91'6 

„      PeHieitlium..          !W2               73:) 

84"(P 

It  thus  appears  that  Botrytis  prefers  the  acid  for  its 
growth,  while  I'eniciilium  prefers  the  sugar, 

A  good  wine  was  made  from  the  must  in  which  the 
Botrytis  had  grown,  but  that  in  which  the  Penicillium  had 
grown  was  useless  for  this  purpose. 

It  is  known  that  the  growth  of  yeast  in,  aud  fermentation 
of,  juice  of  sound  grapes,  differs  from  the  sane  processes 
in  juice  of  mildewed  grapes.  This  fact  has  been  investi- 
gated by  gr«n\ing  the  same  weight  of  yea>t  in  100  cc.  of 
the  ()riginal  must,  and  of  some  in  which  Botiy  tis  liatl  been 
cultivated  aud  been  afterwards  filtered.  The  wines  obtained 
were  analysed  when  the  yeast  ceased  to  grow. 
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Alcohol  

Sugar  (approx.)  

Acid 

Glycerol 

Xitrogcn 

■Weight  of  Yeast  after  fer- 
mcntatidn  (dried  at  lUO') 


Wine  from 

1 
Original  Must. 

Botriitis 
Changed  Must. 

5-8100 

3-S600 

0-2600 

0-2800 

1'2130 

0-77«O 

0-47711 

o-.=iS8« 

;       fl  -11972 

0-0177 

0-2290 

0-1.J51 

II.— From  30  to  100  per  cent. 


The  fermentation  was  much  faster  in  the  original  must 
(completed  in  19  days)  than  in  that  changed  by  Botri/tis 
(completed  in  .30  days)  ;  thus  the  latter  must  have  less 
capability  for  nourishing  yeast.  The  wine  produced  by 
the  fermentation  of  the  original  juice  had  a  vcrv  acid  taste. 

The  author  reganls  glycerol  as  a  secondary  product 
not  necessary  for  the  production  of  alcohol,  as  o'ther  fun<ji, 
which  cannot  produce  alcohol  (e.g.,  mycodernm  vini) 
produce  glycerol. 

The  Bolrytis  grows  better  in  must  which  is  poorer  in 
sugar;  this  bears  out  the  practical  observation  that  grapes 
rich  in  sugar  check  the  growth  of  the  fimgus. 

In  a  limited  supply  of  air  the  Botrytis  was  of  slower 
growth  but  was  richer  in  nitrogen,  the  must  beinn-  less 
improved.  '^ 

The  dextrose  in  the  must  is  more  rapidly  diminished  by 
the  Botrytis  than  the  levulose  is. 

The  original  paper  contains  investigations  concernin<'  j 
the  modifications  of  the  colour  and  bowi|uet  of  ihe  wine  ' 
produced  from  the  must  changed  !i\-  the  Botri/lis  ciiierea.        ' 

—A.  G.  15. 

The  Physical  Properties  of  Methyl  Alcohol.      W.  Dittmar   ' 
and  C.  A  Fawsitt.     (See  this  Journal,  188;*,  olO--511.) 
The  following  table,  giving  the  si)ecific  gravities  of  aqueous 
methyl    alcohol    at    0'  and   l.j-.i   C,  has  been    prepared 
and  compiled  by  the  authors  : —  I 

T.VBLE     GIVIXG     TIIK      Sl'ElIFIt      Uk.VVITIES     of     AylEOUS 

IXETim-ALCouor.    at    0'-   and    1.5'- oG  0  ■    Wvteu  I 
of  4'  =  100,000.  I 

I.— From  0  to  30  jwr  c«ut  of  CH40. 


Per- 
centage 

of 
CH,0. 

'     Specific 
Gravity  at 
0=. 

Specific 

Gravity  al 

15"-56. 

1 

Per- 
centage 

of 
CH,0. 

Specific 

Gravity  at 

0'. 

Specific 

Gravity  at 

15° -56. 

■    . .  .. 

999-07 

10 

976-89 

n 

9»-87 

973-79 

1 

998«<» 

■    997-29 

17 

973-73 

972-35 

2 

996-31 

995-54 

18 

974-59 

970-93 

3 

994-62 

993-82 

19 

973-46 

969-50 

1 

992 -SW 

992-14 

20 

972 -SJ 

968-08 

5 

991-42 

990-48 

21 

971-20 

966 -a; 

6 

989-90 

988-93 

22 

970-07 

965- 2 1 

7 

988 -4:j 

987-20 

•ii 

9IS-94 

963-81 

s 

987-01 

985-61 

21 

987-80 

9(i2-38 

9 

9S5-63 

984-14 

2.-, 

966-65 

960 -9:j 

10 

984-29 

982-02 

20 

965-49 

959-49 

11 

9S2-99 

981-11 

27 

961-30 

958-02 

13 

9s;i-7i 

979-62 

28 

963  10 

956-53 

13 

9Sir48 

978-11 

29      ' 

961-87 

955-00 

It 

979-20 

976-«8 

30 

960-57 

05.-J-33 

13 

978-00 

975-2:j 

1 

Per-    I  i 

centage' V'*'".^,'"",       Speciti 
Qf-    I  Gravity  at  ,  Gravity 


CH.O. 


vity  I 
0°. 


llic 
at 


15° -56. 


31) 
31 
32 
XS 
31 
35 
30 
37 
38 
39 
10 
41 

42 

43 

4t 

45 

46 

47 

48 

49 

50 

51 

32 

53 

34 

55 

S6 

57 

5S 

59 

60 

61 

62 
6:5 
64 
65 


960-57 

959-21 

957 -8:i 

956-4S 

953-00 

953-54 

952 -W 

950-51 

948-95 

947-31 

945-71 

944-00 

912-39 

9*1-76 

939-11 

937-14 

935-75 

934-03 

932-29 

930-52 

9-28-73 

926-91 

9-25-07 

92:1-20 

921-311 

919-38 

917-12 

915-44 

913-43 

911-39 

909-17 

907-06 

904-92 

902-76 

900-56 

898-35 


953-67 

932-11 

9.J0-5;i 

9tS-94 

9  47 -.32 

943-67 

94:j-99 

912-28 

910-33 

9:18-77 

9.36-97 

935-in 

9.33  •:« 

931-53 

929-75 

927  S« 

926-10 

924-24 

922-37 

920  17 

918-33 

916-61 

914-65 

912-67 

910 -66 

908  63 

906-57 

904-50 

902 -;» 

900-26 
897  98 
895-811 
893-58 
691-33 
889-03 
886-76 


Per- 


cenfage   ^Specific 


CH4O. 


69 
70 
71 
72 
73 
74 


78 
79 
80 
81 
82 
83 
84 
85 
86 
87 

ss 
S3 
'M 
91 
92 
93 
94 
93 
96 
97 
98 
99 
lilO 


Gravity  at 
0°. 


896-11 

893-81 

891 -M 

889-23 

886-87 

884-70 

882-37 

881-03 

877-67 

875-30 

872-90 

870-49 

868-06 

863-61 

863-14 

860-66 

8.38-16 

855-61 

833- 10 

850-55 

847-98 

8*5-39 

842-78 

810-15 

837-31 

8S4-85 

832-18 

829-48 

826-77 

8il-04 

821-29 

818-53 

815-76 

812-95 

SlO-15 


Specilic 

Gr.avity  at 

15° -66. 


881-4;5 

882-08 

87-J-70 

877-14 

874-87 

872-62 

870-21 

867-79 

865-35 

862-90 

860-42 

857-93 

853-42 

852-90 

830-35 

847-79 

845  -21 

842-62 

810-01 

837-38 

834-73 

832-07 

829-38 

826-08 

823-96 

821-23 

818-49 

815-72 

812-93 

810-13 

807 -3 1 

804 -4S 

801-61 

798-76 

795-8!) 


— w.  s. 


Influence  of  Temperature  of  Fenmraalion  on  the  Pru- 
du^tinn  of  Hiyher  Alcohols.  L.  Lindet.  Compt.  Rend. 
107,  182—183. 

In  the  author's  experiments  the  same  worts  from  grains 
obtained  in  saccharification  of  maize  and  rve  bv  means  of 
barley  malt,  were  fermented  at  different  temperatures  with 
the  s.ame  yeast- a  D.ixture  of  equal  parts  high  and  low- 
yeast  as  obtamed  pure  from  the  factory  but  not  scientifically 
pure  ;  however,  no  foreign  organisms  entered  during  fer- 
mentation. The  acidity  was  adjusted  at  the  outset  in  each 
experiment  by  adding  0  3  per  cent,  of  sulphuric  acid, 
ihe  higher  alcohols  were  separated  by  fractional  dijtillation, 
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and  'licMr  ijuautity  determined  with  the  following  results  ; 
tlicv  consisted  almost  entirely  of  amyl  alcohol. 


ri-iuporaliireol  1 
Ft-ruicnUitioii. 

1 

Ciiido 
Alcohol. 

Hisl 

icr 

Al 

■nhol. 

1 

o 

31-S3 

CI'. 
U75 

cc. 
:r',i 

Per  Cent. 

(I-5S 

23-27 

i,i;i7 

Ji'(» 

ir  j;t 

l'.l--21 

i.s:ji 

ll'!t 

o-oi 

S— lU            [ 

1,S77 

li'7 

ii-3-i 

It  will  be  observed  that  the  temperatiiie  of  the  fonueii- 
tatioii  does  not  affect  the  iproportioii  of  higher  alcohols 
formed,  as  was  supposed  to  be  the  case  by  II.  Schwarz 
(Diiigl.  I'olyt.  J.  172,  239)  aud  Le  13cl  (Bull.  Soc.  Chim. 
18S2,  98).— 1).  A.  L. 


PATENT. 


Improvcil  Appiinitiis  fur  Ovncrtttimj  Ciirhuiili:  Arid  litis 
fur  Furctiiij  nr  Ritisiu;!  Brer  ami  othc  Li(/uifls,  or  for 
other  Purposes.  W.  II.  Knowles,  Loudon.  From  P.  1{. 
P(dil,  Philadelphia,  U.S.A.  Eng.  Pat.  10,168,  July  20, 
1887.     8(/. 

.V  is  a  metal  easing,  with  a  lining  of  lead  a,  charged  with 
sulphuric  acid.  It  is  provided  with  a  cover  B,  clo.^eil  by  a 
plate  C,  hiiving  an  opening /i,  covered  by  a  small  shield  ,</, 
underneath  which  the  ratchet  wheel  i  can  pass.  The 
cover  B  conta  ns   a   carbonate   in   a  tine  stttc   of   division. 


7y7;^y////?>y/y/y/yy/J^7yy9777X 


By  rotating  ;  by  menn^  of  handle  K,  a  small  portion  of  the 
carbonate  is  introduced  into  A,  and  the  carbonic  anhydride 
produced  passes  away  through  /). — C.  C.  H. 


XVIII.-CHEMISTKY  OF  FOODS,  SANITARY 
CHEMISTRY,  AND  DISINFECTANTS. 

(^)— CHEMISTRY    OF    FOOD. 

Effects  of  Food  Preservatives.  Oh  the  Action  of  Diastiisp, 
Pancreatic  Extract,  and  Pepsin.  By  H.  Leffmann  and 
\V.  Beam.      Analyst,  1888,  103  —  105. 

TiiK  use  of  antiseptics  in  food  stuffs  has  become  general  in 
recent  years,  and  has  been  (o  some  extent  the  subject  of 
legislation. 

The  authors  had  the  ("luestion  prominently  introduced  to 
them  by  some  analyses  of  beers  and  malt  extracts,  in  which 
salicylic  acid  had  been  made  free  use  of.  The  nicthoil  of 
determination  followed  to  estimate  the  retarding  action  in 
the  conversion  of  starch  into  glucose  of  such  so-called 
"  preservatives,"  was  that  indicated  by  Drs.  Duggan  aud 
Coale,  based  on  the  estimation  of  the  sugar  formed  in 
presence  of  a  large  excess  of  starch.  Arrowroot  starch 
was  selected  as  experimental  basis.  To  avoid  error  from 
the  varying  action  of  the  dilute  solutions  of  malt  re<iuired 
for  the  experiments,  a  blank  experiment  was  made  in  each 
set,  and  from  this  the  diastasic  value  of  the  pure  malt 
extract  was  determined.  In  the  first  observations  "  maltine  " 
was  emplojed,  this  having  been  proved  by  jprevious  tests 
to  be  by  far  the  most  active  of  the  commercial  extracts  ; 
later  Schuchardt's  diastase  was  nsed.  The  Fehling"s  solu- 
tion was  made  as  directed  by  Allen,  and  the  determiuatious 
made  volumelrically. 

The  antiseiPtics  selected  were  salict/lic  acid,  Itorir  acid , 
sodium  lii/ilrtyeii  sulpliite,  saccharine,  fi-naphthol,  and 
alcohol.  In  all  the  experiments  the  temperature,  time  of 
action,  and  strength  of  starch  solution  (30  grms.  to  the 
litre)  were  the  same. 

The  experimenis  show  thai  — 

Sa/iei//ic  arid  prevents  the  conversion  of  starch  into 
sugar  uuder  the  influence  of  cither  diastase  or  pancreatic 
extract,  but  does  not  very  seriously  interfere  with  peptic  or 
panci'catic  digestion  of  albumen. 

.Saccharine  holds  about  the  same  relation  as  salie\lic 
acid. 

Sotlium  hi/droijen  sulphite  aud  Iniric  acid  are  practically 
without  retarding  effect. 

$-naj)hlhol  interferes  decidedly  with  the  formation  of 
sugar  by  diastase,  b\it  not  with  the  action  of  pancreatic 
extract  on  starch.  Peptic  and  pancreatic  digestions  of 
albumiiu)ids  were  almost  prevented  by  this  agent. 
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The  authors  conclude  — 


(1 


(2-) 


That  the  indiscriminate  use  of  these  agents  in  the 
preservation  of  food  is  to  be  regarded  as  objection- 
able and  a  proper  subject  for  sanitarj"  supervision, 
rheir  use  is  scarcely  allowable  under  any  circum- 
stances, and  certainly  only  when  the  nature  of  the 
preservative  and  the  amount  are  distinctly  stated. 
(3.)  The  foregoing  remarks  apply  more  particularly  to 
salicylic  acid,  Siiccharine,  and  /8  -naphthol,  but  the  use 
of  boric  acid  and  acid  sodium  sulphite  may  be 
brought  under  the  same  restrictions,  their  actions 
on  the  animal  functions  not  as  yet  having  been 
thoroughly  investigated. — W.  S. 


The  (Aimposilivn   of  Cacao-husks.      A.   I'etennann. 
de  la  station  agric.  exp.  a  Gembloux,  38,  'J- 
Two  analyses  are  given  : — 


Petennann. 

Boussinganlt. 

Water 

13 -a* 

12'1S 

Albuminoids 

11-03 

JJ-25 

Fat 

2-90 

390 

Nitrogenous  extractive  matter. . . 
Cellulose 

46-n 
lB-03 

I        62-78 

Ash 

10-OJ 

6*89 

H>I'(MI 

ItHCIlO 

i-;)s 
19  •»4 


lOu-44 


100 -58 
0-5t! 


100-00 


100-90 


On    the    Peptonic   Fermentation    of   Meat.     V.    Marcano. 
Compt.  Kend.  107,  117. 

Refekexce  is  made  to  a  former  communication  in  which 
peptonic  fermentation  was  proposed  as  the  best  means  of 
readily  obtaining  a  pure  peptone,  and  since  then  the  method 


I  has  come  into  nse  for  the  manafaeture  of  peptone  for 
pharmaceutical  preparations.  Chopped  meat  treated  with 
Agave  juice  required  .30  hours  for   ccmplete  peptonisaliou, 

!  but  if  the  tissues  of  the  plant,  from  which  the  juice  has 
been  expressed,  be  also  added,  the  solution  of  the  fibrin  is 
completed  in  fi\  e  or  si.x  hours.  The  compound  of  fibrin 
and  pepsin  which  is  formed  is  at  first  insoluble,  but  if 
sufficient  water  has  been  added,  and  the  temperature  be 
raised  to  70',  the  [irocess  of  solution  is  very  i-ajiid.  The 
author  has  ascertained  by  comparative  experiments  that 
the  plant  tissue  has  an  important  influence  in  the  formation 
of  the  peptone.  Attempts  to  bring  about  attificial  digestion 
by  means  of  cultivations  of  the  microbes  of  the  mouth  and 
intestines  did  not  give  satisfactory  results. — G.  H.  B. 


Bull. 


Thus  the  cacao-husks  contain  more  nourishment  than  most 
other  husks,  but  they  are  very  hard  and  difficult  to  digest. 
The  damaged  husks  can  be  used  as  manure.  The  ash 
contains : — 


Lime 

Magnesia 

Potash 

Soda 

Ferric  oxide 

!<ilica 

Phosphoric  acid 

Sulphuric  acid 

Carbonic  acid 

Chloiitic 

Carlwu 

Sand 

Deduct  oj.vfren  for  Chlorine. 


Kaw  Ash. 

Pure  Ash. 

12-2S 

13-60 

0-81 

S-(J3 

21 -M 

27 -74 

2- 19 

2-78 

8  •02 

lO-'.lo 

10-75 

13-03 

4-o:j 

5  12 

1-41 

1-79 

U-2(! 

11-83 

1-93 

2-13 

The  ash  contains  much  potash  and  oxide  of  iron  ;  this 
last  is  in  very  snuiU  quantity  in  the  ash  of  the  plant.  The 
value  of  these  husks  as  a  manure  is,  at  the  most,  13  francs 
per  1,000  kilogrammes  (10s.  6d.  per  tonl. — A.  G.  B. 


PATENT. 


A  new  or  improved  Method  or  Process  for  the  Preserratiott 
of  Fruit.  W.  F.  Keid,  Surrey.  Eng.  Pat.  10,9-18, 
August  10,  18S7.     erf. 

Kkl'it  in  good  condition  and  sifted  earth  or  mould  are 
arranged  in  alternate  layers  to  form  a  heap,  the  top  and 
sides  of  which  are  then  covered  with  so  much  of  the  earth 
as  will  afford  protection  from  atmospheric  influences. 

— G.  H.  B. 


(i;)— SANITARY  CHEMISTRY. 

Oh  the  Antiseptic  Properties  of  the  Cyanide  and  Oxycyanide 
of  Mercury  and  of  Corrosive  Sublimate.  Chibret. 
Compt.  Rend.  107,  119. 

."^oLLTioxs  of  HgO  HgCv;,  ha\e  a  feebly  alkaline  reaction, 
precipitating  albumen  only  slightly,  and  are  less  irritating 
to  the  tissues  than  solutions  of  the  sublimate,  being 
apparently  less  absorbed.  The  oxycyanide  has  six  times 
the  antiseptic  power  of  the  sublimate  when  employed  on 
the  peptonised  fluid  used  for  microbe  cultivations.  Experi- 
ments on  cultivations  of  Micrococcus  aureus  showed  that 
the  oxycyanide  had  a  slightly  more  destructive  influence  on 
the  microbe  than  the  sublimate.  The  employment  of  the 
oxycyanide  on  suppurating  surfaces  is  preferable  to  the 
sublimate  on  account  of  its  feeble  absorption  and  its 
toleration  bv  the  tissues. — G.  H.  B. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTEACTS. 

Apiul.     G.  Ciamician   and  P.  Silber.     Ber.  21   -H- — 2133. 
(This  Journal  183S,  399.) 

The  yield  of  apiol  aldehyde  by  the  oxidation  of  isapiol 
with  a  glacial  acetic  acid  solution  of  chromic  acid  is  3.5 — 40 
per  cent. 

Bihromapioue,  CgH^BroO^,  is  obt;iined  when  apiolic  acid 
(2  gnus.)  is  dissolved  in  glacial  acetic  acid  (20  ce.)  and 
warmed  with  an  excess  of  bromine  for  about  five  miuute>. 
The  mixture  is  poured  into  water,  and  the  flockv  pre- 
cipitate, which  separates  on  stirring,  filtered  off  and  washed. 
Afker  crystallising  from  alcohol,  the  pure  compound  is 
obtained  in  white  needles,  which  melt  at  99' — 100',  and 
are  soluble  in  ordinary  solvents,  but  almost  insoluble  in 
cold  water.  The  same  compound  can  be  obtained  from 
apiol  aldehyde  in  a  similar  manner. — F.  S.  K. 


Apiol.     By  G.  Ciamician  and  P.  Silber.     Ber.  21,  1621 — 
1 633. 

TuK  compound  obtained  by  Giusbeig  (this  Journal,  1888, 
399)  by  boiling  apiol  with  alcoholic  potash  is  isomeric  with 
apiol  and  is  termed  by  the  authors  isapiol. 

Isapiol  crystallises  from  alcohol  in  large  leaves  or  quad- 
ratic plates,  which  melt  at  ob" — 56',  are  readily  sohible  in 
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ether,  ethyl  acetate,  acetone,  benzene,  hot  alcohol,  and 
glacial  acetic  acid,  but  insoluble  in  water,  alkalis,  and 
alkaline  carbonates.  It  boils  at  303° — 304"  (at  189',  33  mm.), 
gives  the  characteristic  apiol  reaction  with  concentrated 
sulphuric  acid,  but,  like  apiol.  does  not  combine  with  hy- 
droxvlamine  or  phenylhydrazine.  The  yield  is  70 — 75  per 
cent. 

The  neutral  compound  melting  at  122°  which  is  obtained 
when  apiol  (6  grms.)  is  oxidised  with  potassium  permanganate 
(24  grms.)  (this  Journal,  loc.  cit.),  has  the  composition 
Ci-iHijOg.  It  crystallises  from  benzene  in  shining  leaflet.s 
which  are  sparingly  soluble  in  ether,  more  readily  soluble 
ill  hot  alcohol,  benzene,  ethyl  acetate,  and  water.  It 
is  insoluble  in  alkalis,  but  dissolves  in  concentrated 
sul|dnirie  acid  with  a  bright  yellow  colour  which  changes 
to  red  and  finally  to  a  dirty  brown  on  warming  gently. 
The  acid  melting  at  1 75"  which  is  formed  at  the  same 
time  is  named  apiolic  acid.  When  a  larger  quantity  of 
potassium  permanganate  (28  grms.  to  4  gnus,  apiol)  is 
employed  the  neutral  product  (m.p.  122')  is  not  formed, 
and  only  very  small  quantities  of  impure  apiolic  acid  are 
produced  ;  with  a  smaller  quantity  of  potassium  perman- 
gijnate  (9  grms.  to  G  gnns.  apiol)  the  neutral  compound 
is  the  principal  product,  and  oidy  very  small  quantities  of 
impure  apiolic  acid  are  obtained. 

Apiolic  acid,  CioHmO,^  is  the  principal  proiluct  when 
isapiol  (8  grms.)  is  oxidised  with  potassium  permanganate 
(32  grms.)  in  alkaline  solution,  small  quantities  of  the  neutral 
product  (m.p.  102^)  (this  Journal,  loc.  cit.)  being  also 
produced.  Apiolic  acid  crystallises  from  hot  water  in 
small  white  needles  which  melt  at  175°,  are  soluble  in  ether, 
hot  alcohol,  hot  glacial  acetic  acid,  benzene  and  ethyl  acetate, 
but  sparingly  soluble  in  hot  water.  It  docs  not  combine 
with  phenylhydrazine  and  it  is  not  acted  on  by  sodium 
amalg-am  in  alkaline  solution,  ilelted  with  potash  it  yields 
only  acetic  acid  and  oxalic  acid,  and  when  heated  with 
hydriodic  acid  at  100'  methyl  iodide  or  ethyl  iodide  is 
obtained.  The  siher  salt,  Ci.iH^OjAg,  and  the  calcium 
salt,  (Gii,H50c);Ca,  are  crystalline  compounds. 

Mithyl  apiolate,  CioH.jObCEIj.  crystallises  from  hot  water 
iu  white  needles  which  melt  at  71'. — 72°,  and  are  soluble  in 
ether,  alcohol,  and  glacial  acetic  acid.  The  chlorides  of 
calcium  and  barium,  the  sulphates  of  zinc,  cadmium  and 
copper,  the  nitrates  of  cobalt  and  nickel,  yield  crystalline 
precipitates  with  a  neutral  tolerably  concentrated  solution  of 
ammonium  apiolate. 

The  neutral  compound  (m.p.  102')  is  apiolaldchydc. 

Apiolaldehyde,  Cn,H,„05,  is  also  obtained,  together  with 
acetic  acid,  and  acetaldchyde  when  isapiol  is  oxidised  with 
chromic  acid,  3  gi'ras.  of  isai)iol  yielding  0*7  grms.  of  pure 
aldehyde.  It  remains  unchanged  when  shaken  with  a  cold 
concentrated  solution  of  hydrogen  sodium  sulphite,  but  whtn 
the  uiLxtnrc  is  warmed  combination  takes  place  and  apiol- 
aldehyde  sodium  sulphite  separates  on  cooling  in  large, 
broad,  striated  lamella,  which  are  insoluble  in  ether  and 
are  decomposed  by  soda  with  liberation  of  the  aldehyde. 

Apiolatdoxim,  C,(|H,uOj'5s'OH,  crjstallises  from  alcohol 
in  large  white  needles  which  melt  at  160° — 161°,  are 
readily  soluble  in  ether,  elhyl  acetate,  hot  alcohol  and 
acetic  acid,  but  sparingly  soluble  in  hot,  and  almost  totally 
insoluble  in  cold,  watsr.  AVhcn  healed  w  ith  acetic  anhydride 
large  shining  crystals,  melting  at  129',  are  obtained;  this 
compound,  apiolaldoxim  and  apoilaldchvde,  all  give  with 
conccntr.ited  sulphuric  acid  ii  yellow  solution  which 
changes  to  olive-greeu  on  warming. 

Apiolaldehyde  combines  with  phenylhydrazine,  and 
when  oxidised  it  yields  apiolic  acid. 

The  nilro-dericaliie,  C-HjXO.,,  is  obtained  when  an 
acetic  acid  solution  of  apiolaldeliycie  is  added  gradually  to 
cold  nitric  acid  (I'.IS).  It  crystallises  from  alcohol  in 
yellow  needles,  melting  at  137' — 138'. 

'i'he  amido-derivatite,  prepared  by  treating  an  alcoholic 
.solution  of  tile  preceding  loiiipound  with  tin  and  hydiii- 
chloric  aeiil,  forms  yellow  needles  which  dissolve  in  mineral 
acid>  with  a  red  colouration  and  yiehl  an  insoluble  plalino- 
chloridc. 


Apione,  CgHifi^,  is  obtained  when  apiolic  acid  is  heated 
at  130° — 140°  with  dilute  sulphuric  acid.  It  has  neither 
acid  nor  basic  properties,  and  dissolves  in  ether,  ethyl 
acetate,  and  boiling  alcohol,  but  is  insoluble  in  water. 
Its  vapour  has  an  aromatic  odour.  It  seems  that  com 
pounds  other  than  apione  are  obtained  when  calcium  or 
barium  apiolate  is  distilled  with  lime  or  baryta.  Apiolic 
acid  and  apiolaldehyde  yield  the  same  bromine  derivative, 
which  is  probably  dibromnpione  ;  it  melts  at  99' — 100°,  anil 
when  gently  warmed  with  concentrated  sulphuric  acid  gives 
a  fine  blue  colour  which  changes  to  violet  and  finally  to 
a  dirty  brown  on  contiinied  heating. 

Apiol  and  isapiol  have  probably  the  constitution — 

Isapiol  exerts  a  distinct  action  on  the  vasomotor  system  ; 
in  doses  of  0-2 — 0'4  grm.  it  causes  exilement  of  the  heart 
r.nd  pulse;  in  doses  of  0'6 — 0"8  grm.  it  produces  dicrotus 
and  in  some  cases  irregularily  of  the  heart  and  pulse  was 
observed.  Isapiol,  like  apiol,  causes  headache  and  transient 
intoxication,  after  repeated  doses  loss  of  appetite  and  even 
fever  set  in.  In  cases  of  dysmenorrhcca  and  intermittent 
fever  it  is  useless. — F.  S.  K. 


Atrnpiue  and  Hi^oriri/amine.    AV.  Will.     Ber.  21,  1717 — 
1726. 

Ix  the  preparation  of  atropine  and  hyoscyamine  from  the 
roots  of  belladonna  the  alkaloids  are  first  liberated  by 
alkali,  and  it  is  a  well-known  fact  that  the  proportion  of 
hyoscyamine  to  atropine  obtained  \aries  very  considerably 
with  the  method  of  working.  The  more  carefully  the  opera- 
tion is  can-ied  out  the  smaller  the  quantity  of  atropine  and 
the  larger  the  quantity  of  hyoscyamine  obtained  from  the 
same  material.  By  suitable  extraction  a  well-conserved 
and  properly-treated  root  yields  only  hyoscyamine,  whilst 
by  less  careful  treatment,  from  the  same  sample  an  almost 
equal  yield  of  a  product  rich  in  atropine  is  obtained.  A 
trace  of  alkali  converts  hyoscyamine  quautitati\  ely  into 
atropine.  The  same  change  occurs  when  liyoscyamine  is 
heated  to  its  melting  point  ( 109  )  for  some  time.  Ammonia 
also  converts  hyoscyamine  into  atropine  but  only  slowly. 

Hyoscyamine  forms  a  series  of  crystaUine  salts.  The 
sulphate  (€,-11^03)3112804  crystallises  from  alcohol  in 
colourless  needles  melting  at  £06°.  The  hydrobromidc 
separates  from  water  in  compact  crystals.  The  specific 
rotatory  power  of  hyoscyamine  is  a„  =  20-97. — 1".  S.  K. 


Cholcstcrln.  F.  Keinitzer.  Jlouatsh.  Chem.  9, -1^1— ^-tl- 
The  author  attempted  to  determine  the  relation  of  benzoic 
acid  to  cholesteriii  by  saponifying  cholestervl  beiizoale, 
thinking  by  .this  means  to  get  a  definite  roult  as  to  the 
molecular  weight  of  cholesterin. 

It  was  found,  however,  impossible  to  entirely  free  the 
potassium  benzoate  from  cholesterin,  and  the  method  had 
consequently  to  be  abandoned. 

Resort  was  therefore  had  to  a  bromine  derivative,  and 
the  biomaeetate  was  chosen  as  being  much  more  diflicultl\ 
soluble  in  alcohol  than  the  bromine  derivative  of  cholesterin 
itself.  The  experiments  were  undoubtedly  in  favour  of  the 
formula  C'-Hj^O  for  cholesterin  (that  of  the  biomaeetate 
being  found  to  be  C^H.sBrj.CiHjO;).  The  formula 
C^jlljjO  has  also  been  given  to  cholesterin  and  on  good 
evidence.  The  author  therefore  concludes  that  liomologues 
of  cholesterin  exist,  and  the  formula  may  thus  differ 
aceonling  to  the  source  of  the  cholesterin. 

Chulesleryl  acetate,  Cj-TTj- — C;ir,0.,,  was  prepared  by 
means  of  acetic  anhydride  and  gave  114-3° — 114-7' (corr.) 
as  melting  point. 

On  cooling  cholestervl  acetate  just  before  solidifying  (not 
after,  as  naymann  asserts)  becomes  beautifhlly  iridiscent. 
An  examination  showed  the  body  to  be  trimorphic. 

ISiomccladesliriil  acetate  is  dimorphic,  and  the  two  forms 
are  iiiinutel\'  described. 

CluAeslcriil  benzoate  was  prepareil  by  heating  eliolesteriu 
w-ith  benzoic  anlndridc   for  an  hour  and  a  half  al  loO  — 
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1(50°  C.  The  cooled  mass  was  twice  boiled  with  methyl 
alcohol  and  the  residue  repeatcdlv  crystallised  from  a 
mixture  of  ether  and  alcohol.  The  melting  point  was 
146-6°  (con-.),  whereas  Schulze  found  15U  — 151'.  The 
author  noticed,  however,  that  the  melted  substance  was  not 
quite  clear,  liiit  cleared  at  181V  6°.  After  beinj;  heated  to 
this  point  ami  allowed  to  cool,  iridiscence  was  noticed.  It 
was  found,  like  the  acetate,  to  he  trimorphic. 

Sdiliiim  chulcslcTijlalc,  C;-Hj;O.Xa,  was  prepared  by  the 
action  of  sodium  on  cholesterin.  An  attempt  was  made,  by 
passing  carbon  dioxide  into  a  chloroform  scdution  of  this 
body,  to  obtain  an  acid,  but  without  success. 

JVilrnclwle.iterin  was  obtained  by  treating  a  hoiling 
scdutlon  of  choh'sterin  in  acetic  acid  with  nitric  acid 
(sp.  frr.  I'.'it).  The  [iroduct  poured  into  cold  water  gives 
a  dark  reddish-yellow  body.  It  melts  at  93' — 94'  C,  at  the 
same  time  swelling  np,  thus  pointing  to  a  probable  decom- 
position.— T.  L.  IS. 


K.  liaumann  (this  Jonrnal  1888,  451)  corrects  his  former 
statement  as  to  the  melting  point  of  sulphonal,  ami  confirms 
Scholvien's  figure. ^ — G.  II.  IS. 


Oh  Wriiihtiuo  and  0.n/ifri(/hlijie.     H.  Warnecke.     Arch. 
I'harni.  26,  -iS  and  281. 

TiiK  alkaloid  wriijlithir  was  obtained  by  Stenhonse  from  the 
seeds  and  by  Haines  from  the  bark  of  Wrightia  autidi/soi- 
terira,  but  in  an  impure  state.  Haines  named  it  conessine. 
Tlie  author  prejiaved  the  alkaloid  from  the  seeds,  after 
removal  of  fats  liy  ether,  by  extracting  with  alcohol 
acidified  with  hydrochloric  acid.  After  boiling  off  the 
alcohol,  the  aqueous  solution  was  precipitated  with  exces;, 
of  ammonia.  The  collected  precipitate  was  dried  by 
in'essnre,  rubbed  up  with  sand,  and  extracted  with  petroleum 
ether.  After  evaporation  of  the  solvent,  the  residue  was 
crystallised  from  aqueous  alcohol.  Pure  wrightine  forms 
a  voluminous  mass  of  colourless  silky  crystalline  needles 
melting  at  122°,  .and  of  an  intensely  bitter  taste.  It  is 
difficultly  soluble  in  water,  but  easily  soluble  in  alcohol, 
ether,  benzene,  chloroform,  petroleum,  and  carbon  bisnl- 
])hide.  The  author  prepared  a  series  of  salts,  of  which  the 
chloride  CjjlIjoNoCHCl);  is  an  illustration.  It  is  identical 
with  the  alkaloid  conessine  obtained  by  Faust  from  the 
hark  of  Hclarrhenn  africona,  to  which  the  formula 
CjoHjiiN  was  assigned.  Wrightine  gives  the  following 
characteristic  reactions: —  1.  The  colourless  solution  in 
8  drops  of  concentrated  sulphuric  acid  becomes  golden 
yellow  on  addition  of  a  trace  of  nitric  acid,  then  dirty 
yellow,  and  finally  emerald  green.  2.  If  the  solution  in 
8  drops  concentrated  sulphuric  acid  be  heated  to  90° — 100  ' 
it  becomes  yellow  and  then  green,  and  on  cooling  the 
mixture  and  adding  4 — .">  drops  of  water,  a  deep  blue  colour 
is  obtained.  '6.  Wrightine  in  sulphuric  acid  solution  slowly 
reduces  iodic  acid  to  iodine. 

0.cywrighliiie  is  obtained  by  treating  wrightine  with  half 
its  weight  of  potassium  iodide  in  presence  of  dilute  sulphuric 
acid.  It  forms  colourless  needles  of  bitter  taste  and 
strongly  alkaline  reaction,  and  appears  to  consist  of  two 
alkaloids,  the  separation  of  which  was  not  carried  out  owing 
to  want  of  material. — Ct.  H.  15. 


Boldin  :  It  now  Hjipnoiiser.      (Juranville.      Chem.  Ceiitr-Bl 
19,  800. 

TiiK  glucoside  biddin,  which  is  contained  in  Boldo  leaves, 
possesses  hypnotising  and  narcotic  jiroperties  far  exceeding 
those  of  opium,  chloral,  and  similar  drug.^.  Doses  of 
•'« — 10  grms.  were  administered  daily  without  injury  to  the 
]>aticnt.     Boldo  leaves  contain  about  3  per  cent.  l)oldin. 

— G.  II.  IS. 


On  Sniplinnal.     L.  Scholvien.     Pharm.  Ztg.  33,  320. 

Puke  snlphimal,  as  prepared  by  the  firm  of  G.  D.  Itiedel, 
in  ISerlin,  has  a  melting  point  of  12.") '5°.  It  dissohes  in 
Mi  parts  of  boiling  water  and  in  .jOO  parts  water  of  15  ,  also 
in  1.S3  parts  of  ether  and  G.5  parts  of  alcohol  at  l.V.  Its 
action  as  a  medicine  is  said  to  be  very  satisfactory. 


Contrilmtions  lo  the  ('licmistri/  of  Bulw  Leavis.     Y.  Shinio- 
yania.     jVrch.  Pharm.  26,  -103. 

Flcckiceu  obtained  a  peculiar  substance  from  the  oil  of 
Euko  leaves,  which  he  named  diosphenol.  It  forms 
colourless  monoclinic  crystals  and  sublimes  in  needles  of 
several  centimetres  in  length.  Fliiekiger  assigned  to  it  the 
formula  C,(|HisO,  whilst  (Spiea,  who  obtained  the  same 
substance,  viewed  it  as  an  oxycamphor  of  the  formula 
f'liiHicOs.  The  author  finds  the  "latter  formula,  C„|Hii;Oo,  to 
be  the  correct  one,  and  adduces  evidence  to  show  that  "one 
atom  of  oxygen  is  present  as  OH,  the  other  belonging  to 
the  aldehyde  group  CHO.  Diosphenol  is  easily  soluble  in 
alcohol,  less  so  in  ether,  and  still  less  in  water.  Methvl- 
diosphenol,  C|„H,5U.,.CH;,,  is  a  colourless  liciuid  boiling'at 
232°  and  insoluble  in  ether.  Acetyldiosphenol  boils  at 
209° — 272°  with  decomposition.  ISy  treatment  with  aleo- 
holie  potash  diosphenol  yields  diolie  acid,  which  neutralises 
strong  bases  and  decomposes  carbonates.  Crystallised 
diolie  acid  has  the  composition  C|„II„Oj  +  U.X),  melts  at 
9C°— 97",  is  soluble  in  122  parts  of  water  at'l8°,  and  is 
easily  soluble  in  alcohol,  ether,  chloroform,  benzol,  and 
carbon  disulphide.  Diolie  alcohol,  C„|H„0.,,  is  obtained  bv 
the  action  of  sodium  amalgam  on  diosphenol  in  alcoholic 
solution  This  alcohol  forms  prismatic  odourless  crystals, 
melting  at  159°,  and  but  little  soluble  in  alcohol  and  ether. 
It  yielded  a  bromine  derivative  ('|oH,,I5r.,0.,.— G.  H.  B. 


On   the  Ethereal  Oil  uf  Eucahipttis    Olohnlns.     R.  Voiry. 

Compt.  Hend.  106,  HIO- 
The  author  submitted  the  oil  to  fractional  distillation  under 
the  ordinary  pressure  up  to  180°  and  at  higher  temperatures 
under  a  partial  vacuum.  The  first  fractions  consisted  of 
water  containing  formic  and  acetic  acids,  then  a  mixture  of 
aldehydes.  Between  158°  nnd  160°  a  terebentene  was 
obtained  of  sp.gr.  0-88  at  0°,  from  which  a  crystallised 
monochloride  was  prepared  of  the  composition  C|(,H,-C1. 
melting  at  126°— 128°.  The  fraction  distilling  at  l7o"— 175° 
formed  two-thirds  of  the  oil  and  contained  the  eucalyptol, 
which  was  separated  in  a  pure  state  by  repeated  crystallisa- 
tion at  a  low  temperature.  Absolutely  pure  eucalyptol  is  a 
mobile  liquid  cry.'.tallising  at  0',  melting  at  1°,  and  of  the 
density  0-940  at  0°.  Its  odour  resembles  mint  and  camphor. 
Its  fLUmnla  is  C,(,Hi„0.  By  treatment  with  dry  hydrogen 
chloride  it  yields  the  compound  2  Ci„H,sO,  HCl.  Fncalvptol 
is  optically  inactive.  Scbimmel's  process  for  the  prepara- 
tion of  eucalyptol  (treatment  with  hydrochloric  acid, 
decomposing  the  product  with  water "  .and  subsequent 
rectification)  yields  a  product  which  always  contains  traces 
of  chlorine.  I  he  further  distillation  under  reduced  pressure 
yielded  a  tcrpilene  oil,  C„,H,g( ),  and  the  acetic,  butvric,  and 
valerianic  ethers  of  the  same.  The  author  has  noticed  a 
substance  in  the  oil  of  eucalyptus  yhhulus  containing 
sulphur  and  evolving  sulphtiretted  hydrogen  on  healing. 
"  -  G.  \l?ii. 

On  the  Alkaloids  cf  Cud    Liver    Od.     A.    Gautier   and 

L.  llourgues.  Compt.  Bend.  107,  110. 
Tin:  authors  have  obtained  a  mixture  of  bases  containing 
several  new  animal  alkaloids  or  leueomaines.  The  fawiT- 
coloured  oil,  which  is  generallv  considered  to  be  the  most 
active,  ga\e  the  largest  yield  of  alkaloids.  To  obtiiiu  the 
oil,  the  cod  livers  are  placed  in  barrels  to  allow  the  oil  to 
flow  away  spontaneously.  The  oil  comes  awav  at  first  of  a 
pale  yellow  or  greenish  colour,  but  afterwards  a" fermentative 
or  digestive  (not  putrefactive')  process  is  set  up,  by  which 
the  oil  dissolves  the  alkaloids  from  the  tissue  and  assumes  a 
fawn  colour.  The  oil,  originally  colourless  or  greenish, 
contains  only  traces  of  alkaloid.s!  To  obtain  the  bases,  the 
oil  is  extracted  with  an  equal  volume  of  33  per  cent,  alcohol 
containing  4  grms.  oxalic  acid  per  litre.  The  solution  is 
nearly  neutralised  with  lime,  filtered,  and  evaporated  at  45' 
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ill  viieuo.  The  residaal  liquid  is  digested  with  precipitated 
clialk.  evaporated  to  dryness  in  vacuo,  and  the  residue  is 
dissolved  in  a  little  wat.n-,  treated  «itli  exces-s  of  caustic 
potash,  and  shaken  with  ether.  The  alkalnids  are  pre- 
cipitated from  this  solution  on  the  addition  of  oxalic  acid 
in  etiicreai  solution.  From  :>•>  to  G.j  firms,  of  thu  oxalates 
were  ohtained  from  1(1(1  kilos,  of  oil.  The  alkaloids  are 
ohtained  h_v  addin:;  pot;ish  to  the  aqueous  solution  of  the 
oxalates  and  form  a  thick  lirown,  very  alkaline  oil  which 
floats  on  the  water  and  ma\'  be  dried  over  recently-fused 
caustic  potash.  The  mixture  of  bases  thus  obtained  was 
submitted  to  fractional  distillation  in  an  oil  bath.  About 
half  the  quantity  came  over  below  200^,  and  contained 
bntvlaminc,  amylamine,  hexylauiine,  and  a  new  base, 
hyiirolutidine,  boiling  at  198°— 200=.  The  residue  con- 
tained two  new  bases,  named  aselline  and  morrhuine,  a 
little  lecithin,  and  a  crystallisable  nitrogenous  acid  named 
gadninic  acid. — G.  H.  15. 


Oh  I'imi'lic   Acid  from  Mciitlinl.     G.   Arth.     Couip.  Kend. 

107,  107. 
The  author  had  previously  obtained  two  acids  by  the 
oxidation  of  menthol  with  peinianganate  in  acid  solution, 
onebeinfioxymenthylic  acid,  Cn,H,sO;,.  the  other  having  ihe 
composition  C;H,,,04,  which  he  named  ;3-pimeIic  acid. 
H.  Mehrlander  has  since  obtained  the  same  products  by  the 
oxidation  of  menthol,  but  considered  the  acid  C;H,.,04  to 
be  not  merely  isomeric  but  identical  with  normal  propyl- 
succinic  acid,  from  the  near  coincidence  of  the  melting 
points.  In  order  to  test  this  conclusion  the  author  prepared 
normal  propylsuccinic  acid  by  the  method  of  Waltz,  and 
finds  that  itdiffers  essentially  from  the  acid  obtained  from 
menthol  by  yielding  a  diamine  melting  at  222  ,  whilst  the 
diamine  from  the  menthol  acid  melted  at  191°.  The  author 
concludes  that  the  constitution  of  the  C-H|„(J,  acid  from 
menthcd  has  vet  to  be  determined. — G.  H.  li. 


Strnphaiithine.     Avnand.     Compt.  Kend.  107,  1"'J— 'SI. 

H.vitDV  and  Gallois'  method  of  preparing  strophanthine  is 
defective,  inasmuch  as  they  employ  alcohol  acidified  with 
hydrochloric  acid,  and  consequently  destroy  the  greater  part 
of  the  stroi)hauthine.  The  author  employs  the  following 
method : — Finely-powdered  strophanthns  seeds  are  ex- 
hausted bv  boiling  with  70  per  cent,  alcohol  in  an  apparatus 
with  reflux  condenser  for  some  hours.  The  greater  part  of 
the  alcohol  is  then  distilled  from  the  extract  over  a  water- 
bath,  but  the  evaporation  is  continued  in  vacuo,  leaving 
some  liquid,  which  is  cooled  and,  after  removing  the  floating 
oil  and  resin,  is  filtered.  The  filtered  liquid  is  heated  in  a 
water-bath,  mixed  with  a  small  quantity  of  basic  lead 
acetate  and  finely-powdered  litharge,  and  filtered  again. 
Any  lead  in  solution  is  remo^  ed  by  hydrogen  sulphide  ;  the 
clear  liipiid  is  then  concentrated  in  a  drying  chamber,  at  hif. 
In  a  day  or  so  the  strophanthine  crystallises  out,  and  is 
filtered  off,  keeping  the  temperature  at  aO'.  If  the  concen- 
tration has  not  been  carried  too  far,  the  .syrupy  liquid  runs 
off  graduallv,  and  the  crystals  have  simply  to  be  drained  on 
a  jiorcelain  slab  and  recrystallised  several  times  from  boiling 
water.  In  this  manner  i'h  grins,  of  the  crystalline  stroph- 
anthine is  obtained  irom  each  kilo,  of  seed  of  stiophnntliiis 
konihe,  but  some  strophanthine  is  retained  by  the  syrup. 

Sliuphntilhiiu;  C^Hj^O,.,,  is  a  white,  very  bitter,  sub. 
stance,  crystallising  in  rsxdiating  spangles.  These  crystals 
soak  up  and  retain  water  with  great  facility.  Strophanthine 
forms  a  hydrate  which  parts  with  its  water  in  a  dry  vacimm 
or  when  dried  in  the  air  ;  or  if  heated  in  a  drying  chamber 
it  melts  below  100=,  and  becomes  colloidal :  but  when  pre- 
viously dried  in  a  vacuum  it  can  be  heated  to  llo  without 
alteration.  When  strophanthine  is  heated  in  the  air  it 
burns  without  leaving  a  residue.  It  becomes  pasty  at  165°, 
losing  its  opacity  and  becoming  brown  with  moderate 
rapidity.  It  is  dextrogyrate,  and  with  a  2 '3  per  cent, 
aqueous  solution,  [o]„=  +  30=.  It  is  scarcely  soluble  in  cold 
water,  one  part  rcipiiring  43  of  water  at  18°  ;  it  is  mode- 
^atel^■  solnlile  in  alcohid,  from   whii-h   it   is  deposited  as  a 


vaniish.     It   is  insoluble  in  ether,  benzene,   and    carbon 

bisulphide.       Tannin    precipitates    it    from    the    aqueous 
solutions. 

From  its  composition  it  ajipears  to  be  the  homologue  of 
ouabaine,  C3„H4,;Oi<;,  which  it  rcsi^mbles  in  poisonous  pro- 
nerties.  IJoth,  when  heated  with  dilute  acids,  decompos.' 
like  glucosides.  yielding  a  body  which  reduces  Fehling's 
solution,  but  does  not  appear  to  be  glucose. — D.  A.  L. 


Di-iodoparaphenoUulphonic  Acid,  or  Sozoiodol. 

Sozoioiioi,  (this  Journal,  1888,  227)  is  a  powerful  anti- 
septic, but,  owing  to  its  comparative  insolubility,  ils  use  is 
superseded  by  that  of  its  soiiium  salts,  especially  the  acid 
sodium  salt,  having  the  formula  — 

/OH 
C„H.,<'  S03^'a  +  2H„0. 
^I™ 

The  Sodium  Salt  forms  colourless  tabular  crystals  easily 
soluble  in  water  or  glycerol  at  the  ordinary  temperature  to 
the  extent  of  1  in  12.  Th-;  glycerol  solution  remains 
quite  unaltered  when  exposed  to  sunlight,  but  the  atpieous 
solution  slowly  alters  its  colour  on  exposure  to  light. 

The  Potassium  Salt  is  only  slightly  soluble  in  water  and 
glycerol,  only  about  T;Vth  part  being  dissolved  by  these 
liquids.  For  this  reason  the  potassium  salt  is  preferable  to 
the  sodium  salt  in  the  treatment  of  cases  requiring  the 
application  of  dusting  powders,  &c.,  because  of  the  greater 
duration  of  their  efficacy.  The  effects,  however,  of  both 
salts  are  the  same.  Various  therapeutic  preparations  have 
been  made,  not  only  as  solutions,  but  with  talc,  lanolin, 
sugar  of  milk. 

It  has  not  been  shown  that  sozoidol  has  any  injurious 
after-effects  whatever  when  used  as  an  antiseptic. 

Various  chemical  compounds  of  the  di-iodo-/)-phenol 
sulphonic  acid  w  itli  Al.  Jig,  Pb,  and  Zn  have  been  formed, 
a'.ul  these  are  easily  soluble.  Besides  these,  other  com- 
pounds or  salts  of  ammonium,  barium,  mercury,  and  silver 
have  been  prepared,  and  these  latter  are  but  sparingly 
soluble. 

It  is  very  favourably  reported  of  by  Dr.  Oscar  Lassar,  of 
Berlin  (^Thcrapentische  Monatshejte,  Nov.  I.'f87),  especially 
fur  skin  diseases,  ulcers,  and  as  an  antiparasitic. — W.  S. 


Terpenes  and  Ethereal  Uils.     O.  Wallach  and  E.  Gilde- 
meister.     Annalen,  246,  265—284. 

A  NEyv  acid,  which  the  authors  name  Cineolic  acid,  C||,H,(t1-, 
is  obtained  when  cineol  (6  cc.)  is  yvarmed  yvitli  potassium 
permanganate  (30  grms.)  and  water  (450  grms.)  fur  about 
nine  hours.  .The  unchanged  cineol  is  distilled  with  steam, 
the  filtered  solution  evaporated  to  dryness  and  the 
powdered  residue  extracted  with  alcohol.  A  mixture  of 
potassium  carbonate  and  potassium  oxalate  remains,  and 
the  alcoholic  solution  yields  on  evaporation  the  potassium 
salt  of  cineolic  acid  in  the  form  of  a  very  hygroscopic 
crystalline  mass.  It  is  dissolved  in  water,  precipitated  with 
dilute  sulphuric  acid,  freed  from  potassium  sulphaie  by 
dissolving  in  ether,  and  finally  recrystallised  from  boiling 
water.  The  yield  of  pure  acid  is  about  45  per  cent,  of  the 
cineol  employed. 

Cineolic  acid  forms  well-defined  colourless  crystals,  and 
is  sparingly  soluble  in  cold,  but  more  readily  soluble  in  hot 
water  ;  it  is  much  more  readily  soluble  in  warm  alcohol 
and  ether,  but  sparingly  soluble  in  chloroform.  It  melts 
at  196° — 197°  with  decomposition,  and  the  aqueons  solution 
is  optically  inactive.  The  calcium  salt  C,(|Hu03Ca  +  4  H;0 
is  crystalline  and  soluble  in  cold,  but  insoluble  in  boiling 
water. 

Ethi/I  ciiirolnfc,  CsHuO(COOC2Hs'>2,  prepared  by  re- 
peatedly saturating  an  alcoholic  solution  of  the  acid  with 
gaseous  hydrochloric  acid,  is  a  colourless  liquid  and  boils 
at  155°  (1 1  — 12  mm.  pressure). 

Cineolic  acid  is  converted  principally  into  oxalic  acid  and 
carbonic  anhydride  when  oxidised  with  potiissium  pcr- 
mang-.tnate,  and   it  vields  chieflv  oxalic   acid   when   boiled 
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witli  iiltrii-  aci'cl.  Cincolic  acid  is  also  obtained  when 
<  'aji'put  oil  and  Oleum  Ciiite  are  oxidised  witli  potassiuin 
permanganate  as  described  above. 

Australian  eucalyi>tus  oil  from  Kitcali/iitits  umi/f/ild/ind 
contains  eineol  and  yields  eineolic  acid  when  oxidised  with 
|iotassium  ])erm:tnganate.  This  f)il  also  ecmtains  a  liydro- 
i-arhon  which  is  ]»hysioally  isomeric  with  phellandrenc. 

For  the  detection  of  eineol  the  hydrobromide  is  very 
suitable,  as  it  is  oidy  sparinrly  soluble  ;  1  per  cent,  of 
eineol  mixeil  with  limonene  can  be  readily  detected  when 
a  few  bubbles  of  hydrohromic  acid  are  jiassed  into  a 
well-cooled  solution  of  the  mixture  in  jietroleuni  spirit. 

The  enealyptene  contained  in  Ktivalypfns  t/lohn/tis  is 
identical  with  ordinary  dextro-rotatory  pinene. —  F.  !s.  K. 


Terpeiies  mid  Ktlirrml  Oils.    Part  8.    O.  Wallach,  Ainialen, 
243,  221—239. 

TiiK  limonene  (d)tained  by  the  author  from  pine-needle  oil 
is  Iscvogyrate,  bnt  in  other  respects  resembles  limonene 
from  orange-peel  oil,  oil  of  caraway,  &c. 

The  oils  obtained  from  different  kinds  of  pines  ap]^ear  to 
be  similar  in  composition,  although  the  proportions  of  the 
individual  constituents  vary  in  the  different  products. 
l>*vogyrate  pinene  (.b.p.  160°)  is  a  preponderating  con- 
stituent, but  there  is  also  abundance  of  laevo-Hnionene 
(fraction  170^  -180"),  frequently  accompanied  by  some 
dipentene.  Limonene  prepared  by  careful  fractionation  of 
oil  from  the  needles  of  Piints  picea  boils  constantly  between 
17.")° — 176°,  has  sji.  gr.  at  20^  =  0'S16,  rotatory  power 
[o]„=  —  lo.j',  and  molecular  refraction  =  45'23. 

On  bromination  it  yields  a  tetrabromide  (m.p.  104) 
liaving  the  greatest  resemblance  to  the  known  limonene 
tetra  bromides,  but  lavo-  instead  of  dextrorotatory. 
The  same  character  distinguishes  other  derivatives,  in- 
cluding the  nitrosochlorides.  Comparing  the  optical 
activity  of  the  latter  compounds,  E.  C'oinady  finds  the 
rotatory  pDwer  of  ilextro-limonene  from  dextro-liinonene 
nitrosochloride  is  [a]i,=  +  304  "O.")',  whereas  with  laevo- 
limonene  from  la'vo  -  limonene  nitrosochloride  [o]„  = 
—  273 -4^  These  substances  may  be  regarded  as 
chemically  identical,  but  physically  isomeric. 

In  the  same  manner  as  laevo-  and  dextro-rotatory-piuene 
and  camphene  respectively  unite  to  form  optically  in- 
active modifications,  an  inactive  limonene  is  formed  by 
the  union  of  the  two  active  limonenes.  When  equal 
quantities  of  dextro-  and  la3vo-limonene  are  brominated 
together,  or  when  concentrated  solutions  of  the  respective 
tetrabromides  are  mixed  in  equivalent  proportions,  an 
inactive  tetrabromide  is  obtained,  melting  at  124° — 12.5-, 
and  in  other  characters  differing  considerably  from  cither 
of  the  active  limonene  tetrabromides,  but  in  all  respects 
identical  with  dipentene  tetrabromide.  An  analogous 
distinction  has  been  observed  in  the  earvoximes,  for 
whereas  earvoxime  prepared  from  carvole  and  hydroxvl- 
amine  has  a  rotatory  power  for  [a]„=  +  39 "71'^, earvoxime 
obtained  by  the  removal  of  hydrochloric  acid  from  dextro- 
gyrate limonene  nitrosochloride  has  a  rotatory  power  for 
[a]„=  —  39-34';  although  they  both  melt  at  72'  and  are 
otherwise  similar.  These  observations  presumably  indicate, 
firsthj,  that  the  original  substance  in  the  oil  of  caraway 
from  which  the  de.xtro-carvole  is  obtained  must  be  laevo- 
linione,  and,  iccondhj,  that  the  inactive  body  (m.p.  93°) 
resulting  from  the  union  of  the  two  active  modifications  of 
earvoxime  must  be  the  same  as  that  obtained  by  splitting 
off  hydrochloric  acid  from  dipentene  nitrosochloride.  Both 
these  assumptions  have  been  confiimed,  inasmuch  as  lacvo- 
limonene  nitrosochloride  yields  dextro-carvoxime  nhen 
heated  with  alcoholic  potash,  and  by  the  union  of  dextro 
and  Isevo-carvoximes  inactive  nitrosodipentene  is  obtained. 
This  last  substance  is  insoluble  in  cold  concentrated  soda, 
but  dissolves  on  warming,  and  separates  out  again  ou 
cooling;  it  remains  dissolved  in  moderately  dihre  soda, 
bnt  can  be  removed  by  agitation  with  ether. 

The  inactive  limonene  compounds  differ  considerably  in 
character  from  the  corresponding  compounds  "f  the  active 
niodilications.  This  is  very  evident  in  the  higher  melting 
points  and  diminished   solubilities  of  the   former.     In  tact,    j 


the  limonene  isomerism  appears  to  resemble  the  isomerisms 
in  tartaric  acid  compounds,  and  therefore  it  seems  probable 
that  four  kinds  {)f  limonene  compounds  may  exist,  sm-h 
as  derivatives  of  hcvo-,  dextro-,  and  inactive  limonene. 
corresponding  to  the  tartaric  acids,  and  derivatives  of 
dipentene,  corresponding  to  racemie  acid.  The  inactive 
pinene  and  camphene  derivatives  do  not  differ  from  the 
derivatives  of  their  constituent  active  modifications  to  the 
same  extent  as  is  observed  in  the  limonenes.  It  was, 
therefore,  presumed  that  a  different  chemical  condition 
existed  in  the  latter  case,  and  that  inactive  pinene  and 
camphene  are  only  mixtures,  whilst  inactive  limonene  is 
a  true  c(Mnpound  with  a  molecule  double  the  size  of  the 
molecules  of  the  laevo-  aiul  dextro-limonenes ;  however 
experiments  with  isonitrosodipentene  (m.p.  "JS")  and  dextro- 
carvoxime  (m.p.  72'),  by  Kaoult's  method,  indicate  that 
the  molecules  of  these  bodies  are  the  same  size. 

The  author  has  obtaiiif-d  a  laevogynite  phellandreae  from 
Australian  eucalyptus  oil,  otherwise  identical  with  the 
known  phellandrenes.  By  combination  with  nitrous  acid, 
two  phellandrene  nitrites  are  obtained,  both  melting  at 
103 ',  but  in  ivhich  the  rotatory  power  is  the  rcerse  of  that 
of  the  original  hydrocarbon,  as  is  the  case  with  the  limonene 
nitrites  (earvoximes)  ;  so  that  dextro-phellandrene  yields 
a  laevogyrate  nitrite,  .and  laevo-phellandrene  a  dextro- 
gyrate nitrite.  The  author  comments  on  this  reversal  of 
the  direction  of  rotation  in  tliese  instances,  and  in  the  case 
of  the  limonenes  where  their  rotation  is  increased  by  the 
;iddition  of  the  group  XOCl,  then  suddenly  reversed  by  the 
;ibstraction  of  a  molecule  of  hydrochloric  acid  from  the 
molecule  of  increased  optical  activity. 

The  two  active  ])hellandrenes  yield  by  their  union  an 
inactive  modification  with  other  properties,  exactly  the 
same  as  those  of  the  individual  constituents. 

Considering  now  the  relation  of  terpenes  to  one  another, 
and  their  occurrence  and  formation  in  nature,  the  author 
has  previously  described  the  conversion  of  pinene  into 
dipentene,  and  the  [ircsent  results  show  that  this  is  equi- 
valent to  converting  it  into  the  two  limonenes.  Keeently, 
by  the  action  of  alcoholic  sulphuric  acid  on  pinene,  and 
subsequent  dehydration  of  the  products,  Flavitzky  obtained 
what  he  called  dextro-  and  lai  vo-isoterpenes,  boiling  at 
about  175°;  it  seems  very  likely  that  these  substances  will 
turn  out  to  be  the  corresponding  limonenes. 

The  cceurence  of  pinene  in  the  stems,  and  the  simul- 
taneous presence  of  limonene  and  dipentene  in  the  acid 
needles  of  pines  will  hence  be  quite  comprehensible  an<l 
comparatively  simple  phenomena. — 1).  A.  L. 


PATENT. 


Improvements  in  the  Mauiifaclre  of  Salicylic  Eslerx  railed 
"  Salols."  C.  Kolbe,  Saxony.  Kng.  Pat.  10,260,  ,Inly  22, 
1887.     Gd. 

Salof.  has  been  before  obtained  by  treating  salicylic  acid 
and  phenol,  or  their  sodium  salts,  with  phosphoric  oxy- 
chloride  or  pentachloride.  The  present  specification  extends 
to  the  use  of  phosphorous  chloride,  PCI,,  sulphonic  chloride. 
SOoClo,  and  acid  sulphates  of  the  alkalis.  Also,  instead  of 
using  salicylic  iicid  and  phenol,  other  similar  compounds  may 
be  used  for  the  production  of  other  salols,  of  which  the 
following  list  is  el.aimed: — a-naphthylsalicylate  ;  ;3-naphthyi- 
salicylate ;  resoreinolmonosalieylate  ;  resorcinoldisalicvlate  ; 
gaulthericsalol;  jiyrogallol  salicylate;  pheiiyl-o-hydroxy- 
uaphthol;  phenylorthonitrosalieylate  ;  phenylpara'nitrosa- 
lieylate  ;  /)-nitrophenylsalicylate  ;  thymol  salicylate  ;  disakd  ; 
^-nai)hthyl-a-hydroxynaphthoic  acid  ;  ;8-naphthohy  dro- 

quinouesalicylate  ;  phenylresorciuolcarboxylate. — G.  H.  li. 
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XXI.-PHOTOaEAPHIC  MATEEIALS  AND 
PROCESSES. 

Toiiiny  with   Phtliiium  Chhiiidi:     Phot.  Corr.  25.  260. 

0"13  ffrm.  platinum  chlnride  in  .500  cc  water  i*  mntralised 
by  sodium  carbonate,  and  to  this  is  added  a  sohition  of 
O-.i  crrni.  borax,  1-3  prrm.  oxalic  aeid,  and  .TO  drops  of 
formic  acid  in  a  little  hot  water.  The  albuminised  prints 
are  first  washed. — ti.  II.  15. 


Linographii.  Phot.  Corr.  25,  269. 
This  is  a  name  given  to  photographing  on  linen  or  calico, 
to  serve  as  a  basis  for  painting  in  oil.  It  is  very  essential 
to  remove  all  starch  dressing  by  washing  with  hot  water, 
and  after  drying  the  material  is  drawn  through  the  baths, 
which  should  be  of  the  same  tridih  as  the  fabric ;  a  rod 
fixed  in  the  bath  serves  to  secure  immersion.  The  bromide 
bath  consists  of  10  grms.  potassium  bromide  and  3  grms. 
cadmium  bromide  in  7?0  cc.  water.  The  silver  bath  consists 
of  1.5  grms.  silver  nitrate  and  .5  grms.  citric  acid  in  720  ee. 
water.  In  copying,  the  exposure  is  sufficient  when  the 
picture  is  feebly  visible  and  development  is  effected  by  a 
solution  of  2  grms.  pyrogallol  and  3  grms.  citric  acid  in 
720  cc.  water.  The  normal  exposure  required  for  copying 
is  eight  miuntes.  For  toning  the  following  bath  is  used  : 
10  grms.  potassium  sulphocyanide  and  eight  to  ten  drops  of 
a  one  per  cent,  solution  of  potassium  auric  chloride  in 
600  cc.  water.  The  pictures  are  finally  stretched  on  frames, 
soaked  in  a  solution  of  wax,  and  after  drying  are  coated  with 
mastic  varnish. — G.  H   15. 


E.rpre.tsti/i>e.  Phot.  Arch.  29,  166. 
The  principal  objection  to  the  ordinary  metbod  of  autotypes 
or  photozinctypes  for  high  pressure  reproduction  lies  in  the 
expensive  and  complicated  manufacture.  AV.  t'rouenberg 
has  invented  a  process  under  the  above  name,  by  which  a 
printer  can  furnish  his  own  zinc  plates.  The  troublesome 
copying  with  asphaltum  is  done  away  with  ;  the  desired 
amount  of  grain  is  given  to  the  cleaned  zinc  plate,  which  is 
then  covered  with  a  rubber  chromate  film,  exposed  for  a  few 
minutes  under  the  negative,  developed  with  water,  dried, 
dredged  with  resin  colour  and  etched.  Negatives,  positives, 
and  outline  drawings  may  be  thus  copied,  the  latter  even 
without  a  camera.  1".  Schreivogel  is  a  co-inventor  of  this 
process. — G.  H.  IS. 


XXII-EXPLOSIVES,  MATCHES,  Etc. 

Improvements  in  the  Explosives  Industry.  O.  Guttmann. 
Dingl.  Polyt.  J.  268,  516—526. 
A  Method  for  the  prodiictinii  and  cooling  nf  charmal 
powder  has  been  patented  by  H.  Giittler,  of  Reichensteiu, 
in  Silesia.  Usually  the  cooling  of  the  freshly-made  char- 
coal is  effected  in  the  retorts  themselves  or  in  separate 
vessels  to  which  it  is  rapidly  withdrawn.  In  any  case  cool- 
in"  takes  place  slowly,  and  it  is,  moreover,  difficult  to  ensure 
unifoniiity  in  the  product ;  while  the  charcoal,  being  unsatu- 
rated with  gas,  tends  to  absorb  nuich  oxygen  during  the 
process  of  crushing,  with  the  result  that  spontaneous  ignition 
is  of  frequent  occurrence.  In  the  new  arrangement,  in  the 
larger  ilivision  of  a  double  fire-brick  chamber  is  set  a  n.uffle 
with  perforated  end  doors,  the  apertures  being  regulated  at 
will ;  within  this  is  a  second  cylindrical  vessel,  also  fitted 
with  moveable  doors,  one  of  which  carries  an  outlet  for  gas, 
and  within  this  again  is  the  actual  carbonising  chamber, 
having  a  tube  passing  into  it,  and  with  escape  vents  for 
gases.     The  other  division  is  fitted  with  a   grate  and  a  ga.s- 


heating  coil ;  the  burnt  gases  from  the  grate  are  led  over  a 

fire-bridge  into  the  adjoining  compartment,  whence,  after 
circulating  around  the  muffle,  they  pass  into  a  flue  beneath. 
Carbon  dioxide,  or  combustion  products  free  from  oxygen, 
lime-kiln  gases,  and  the  like,  are  passed  into  the  heating  coil, 
and  are  thence  conveyed  into  the  carbonising  chamber ; 
and  from  this,  carrying  with  them  the  gaseous  products  of 
carbonisation,  they  pass  into  the  space  between  the  two 
inner  vessels.  The  conversion  is  thus  effected  rapidly  to  a 
very  large  extent  by  the  heated  carbon  dioxide  forced  into 
the  slip  ;  when  the  action  has  proceeded  suificiently  far 
the  fires  are  drawn,  and  cold  carbon  dioxide  is  caused  to 
replace  the  hot  gas,  while  the  apertures  between  the  outer 
muffle  and  the  intermediate  vessel  are  opened  for  the  pur- 
pose of  air-co(ding  the  space.  The  result  of  all  this  is 
I'apidity  of  work  and  uniformity  of  product,  combined  with 
entire  absence  of  any  tendency  to  sjiontaneous  ignition, 
since  the  charcoal  is  saturated,  while  in  its  most  porous 
condition,  with  the  inert  carbon  dioxide. 

In  carrying  (Uit  the  heat-test  for  guncottunil  is  frequently 
observed  that  one  sample  will  yield  entirely  discordant 
results  in  the  hands  of  different  experimenters.  Her 
Majesty's  Iu';pect<!rs  of  Explosives,  in  their  report  for  1886, 
recommend  the  use  of  15  grms.  of  i)ure  potassium  iodide, 
recrystallised  from  alcohol :  and  a  sauiple  of  well  prepared 
guncotton,  to  which  the  usual  test  was  applied,  allowing  1.5 
minutes  as  the  lowest  limit  of  stability,  was  returned  by  one 
operator  as  stable  for  32  minutes,  by  another  for  only 
8  minutes,  while  with  the  pure  iodide  it  was  good  for  over 
loo  minutes.  Potassium  iodide  starch  paper  was  known  to 
suffer  in  regard  to  sensitiveness  by  exposure  to  light  and  by 
long  storage  ;  it  is  now  questioned  ivhether  this  may  not  also 
be  true  for  the  pure  iodide. 

Borland  and  Seid's  cur/w-di/naiiiite  Is  to  be  nuido  by  a 
newly-formed  company  in  London.  This  explosive  consists 
of  90  parts  of  uitroghcerol  absorbed  by  10  parts  of  char- 
coal, with  or  w  ithout  sodium  or  ammonium  carbonate,  and 
added  water.  The  charcoal  is  derived  from  cork,  and  is 
extremely  bulky  ami  very  porous,  enabling  a  large  amount 
of  the  nitro  compound  to  be  taken  up,  w  ith  a  consequent 
increase  of  value  as  a  blasting  agent :  as,  moreover,  the 
nitroglycerol  is  net  in  any  degree  rcmo\'cd  by  soaking  in 
water,  water  may  be  ailded  at  once,  and  thus  render  the 
explosi\c  less  itaugerous  for  transport  and  storage.  When 
mixed  with  water,  however,  it  explodes  more  suddenly  (like 
wet  guncotton),  the  incompressible  liquid  communicating 
the  explosive  wave  simultaneously  throughout  the  mass.  A 
further  quautity  of  the  absorbent,  together  with  nitre,  may 
be  added,  but  in  this  case  the  resistance  of  the  body  to  the 
action  of  water  is  of  course  rcmo\'eil.  A  further  advantage 
secured  by  the  use  of  cork  charcoal  is  itsrap-d  and  complete 
combustion  when  fired.  A  comparative  experiment  showed 
that  a  quarter  of  an  ounce  of  Kieselguhr  dynamite  produced 
a  cavity  of  347  cc.  capacity  in  a  lead  block,  while  the  same 
weight  of  carbo-dynamite  produced  one  of  599  cc. 

JUeyanite  is  an  explosive  introduced  by  AV.  Schiickher 
and  Co.,  consisting  of — 


Nilro- 
Glycerol. 


Nitro-Ccllulose,  from— 


Wood. 


I    Vegetable 
Ivory  Xuts. 


Meganite,  No.  1 
Xo.  2 
Xo.  •■! 


CO 

.■!S 

7 


10 


10 


Added 
Powder. 


20 
50 


The  added  powder  for  No.  1  was  sodium  nitrate  alone, 
for  Xos.  2  and  3,  sodium  nitrate  =  75  per  cent.,  and  soda 
=  1  per  cent.,  with  24  per  cent,  of  wood  meal  in  the  former, 
and  a  like  quantity  of  rye  meal  in  the  latter.  Owing  to 
difficulties  with  other  works  in  the  use  of  iiitro-cellulose 
from  vegetable  ivory,  another  blasting  agent  was  introduced 
under  the  name  of  uriasite,  in  which  nitrated  woodstuft 
alone  was  em]iloyed.  A  series  of  comparison  experiments 
showed  as  follows  : — 
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f  75  nitroslycerol. 
(2."»  KiesolKuhr. 

(  G~i  peKit.-nitroslyeProI. 
'(.  ;i5  added  powder. 

f  43  pelat.-nitroplycerol. 
'(.  'to  added  powder. 

flS  nitrozlycerol. 
(  85  added  powder. 

^80  nitre  compounds. 
(  20  added  powder. 

(  rA  nitro  ooinponnds. 
<.  30  added  iwwiier. 

f  25  nitro  compounds. 
'.  73  adde<l  powder. 


Bellite,  invented  bv  C.  Lamm,  of  Stocliholm,  consists  of 
1  part  of  nitrobenzene  with  TO  ammonium  nitrate,  or  1  of 
trinitrobenzene,  with  2o7  of  the  nitrate,  mixed  by  melting 
in  a  sleam-heated  cylinder  ;  before  completely  cooling  it 
i<  pressed  into  caitridges,  which  are  hard,  melting  at  90', 
and  having  a  .specific  gravity  of  1'25. 

The  Securile  of  V.  Schoeneweg  is  made  by  drying  at  80', 
a  solution  of  ammouiuiu  nitrate  with  potassium  or  am- 
monium oxalates,  and  mixing  with  10  parts  of  nitrobenzene 
or  20  parts  of  dinitrobenzene. 

.'^joberg's  liomile  (Stockholm)  is  composed  of  ammonium 
nitnite  aud  carbonate,  nitrouaphthalene,  paraffin,  and 
potassium  chlorate  in  varying  proportions. 

Roth's  liobiirile  (Germ.  Tat.  .39,51 1  of  1880)  is  prepared 
by  warming  one  part  of  naphthalene  with  five  parts  of 
sodium  nitrate  and  six  of  concentrated  sulphuric  acid  for 
three  Lours,  washing  and  drying  the  nitrouaphthalene 
produced,  and  then  mi.xing  it  with  0-8  parts  of  potassium 
chlorate  and  adding  to  it  gradually  five  parts  of  hydro- 
chloric acid,  warming  it  subse(iueuily  upon  the  water-bath. 
Or  five  parts  of  tar  ate  to  be  mixed  gradually  with  15  parts 
of  nitric  acid  (sp.  gr.  =  l'45)  and  12  of  hjdrochloric  acid, 
maintaining  a  low  temperature  at  first,  then  gently  warming 
and  adding  the  resulting  plastic  mass  to  a  mixture  of  five 
parts  nitre  with  l.T  of  sulphuric  acid.  The  chloro-nitro 
products  obtained  in  this  way  are  mixed  with  potassium 
chlorate  or  nitre. 

li.  K.  Punsheon  (Eng.  Tat.  11,140  of  1887)  mixes 
picric  acid  with  potassium  chlorate,  wood  charcoal  and 
uitroglycerol. 

Sir  F.  A.  Abel  produces  a  smokeless  explosive  by 
admixture  of  a  nitro-compound  with  ammonium  nitrate, 
and  then  with  petroleum. 

E.  Green  mixes  Kieselguhr  with  charcoal  or  with 
carbonised  starch  sugar  or  the  like  ;  a  dynamite  made  w  ith 
such  a  mixture  does  not  lose  uitroglycerol  when  placed  in 
water.  ' 

.•\ voiding  tbe  warming  of  the  mixture  in  the  manufacture 
of  gehitin  dynamite,  the  Deutsche  Sprenystoff-Aclieiige- 
selhchift,  of  Hamburg,  propose  to  dissolve  a  proportion  of 
picric  acidinthe  nitroglycerol, afterwards  mixing intoit  collo- 
dion cotton.  Pure  tetra-nitro-:ellulose  will  dissolve  in  two 
days.  An  increase  in  explosi.e  strennth  will  not  thus  be 
brought  about,  and  it  is  questionable  whether  thLs  addition 
of  picric  acid  may  not  give  rise  to  decompositions  which 
would  detract  from  the  safety  of  the  material.  Moreover 
the  few  disadvantages  incurred  by  wanning  the  charge  are 
more  than  balanced  by  the  gain  in  speed. 

Plom  and  Uetinne  have  patented  (Germ.  Pat.  40,5.38,  in 
1887)  a  tool  for  enlarging  bore  holes  radially  at  the  l)ase  by 
means  of  expanding  cutting  arms,  which  are  at  first 
sheathed  within  the  tool,  but  gradually  protruded  through 
slots  in  the  walls,  and  actuated  from  without.  But  the  idea 
has  little  novelty. 


For  the  destruction  of  iron  bridges  and  the  like,  the 
Austrian  military  authorities  have  hitherto  used  the  formula 
L=  'OOKS  4(/;,  or  half  that  amount  for  closely  riveted  plates 
(up  to  160  mm.  rivet  distance).  But  it  is  now  found  by  a 
committee  of  intjuiry  that  with  the  present  grades  of  iron 
the  first  mentioned  formula  should  be  used  even  for  these 
riveted  plates  with  a  parallelopiped  charge,  while  with 
cylindrical  charge  the  formula  L  =  0'01  bil.^  is  necessary. 
With  wood  baulks  also  it  is  found  that  rectangular  charges 
are  better  than  cylindrical,  the  formula  in  this  case  being 
L  =  0-00004  iA.-i-W.  G.  M. 


The  "  Farler  "  Explosire.  Chem.  Zeit.  Kep.  12,  153. 
This  body  is  said  to  be  free  from  danger,  because  when 
heated  in  the  open  air,  or  submitted  to  violent  mechanical 
action,  it  does  not  detonate.  It  is  unaffected  by  wide 
variations  of  temperature  and  by  atmospheric  influences  ; 
it  detonates  without  hame,  gives  as  products  of  combustion 
chiefly  carbon  dioxiile  and  water  vapour,  and  surDa.s.ses 
dynamite  in  power.  A  charge  of  2-8  kilos,  of  "  Favier '' 
gave  an  effect  equal  to  that  of  2  kilos,  of  dynamite  with 
5  kilos,  of  ordinary  black  powder.  A  further  advautan-e  of 
the  '■  Favier "  explosive  is  that  the  rock  is  broken  into 
larger  pieces  than  by  other  blasting  agents. — W.  G.  M, 


XXIII.-ANALYTICAL  CHEMISTEY. 

Drylny  Apparatus.     E.  .Sehiitze.     Chem.  Zeit.  12,  722. 
The   apparatus  consists  of  a   cylinder   with   flat   stopper, 
which  latter  is  used  as  base.     Into  the  cylinder  are  fused 

(For  Fig.  I,  sec  next  page.) 

a  series  of  tubes,  as  shown  in  the  figures.  The  gas  enters 
at  a,  passes  down  .r.  throush  the  drying  material  and  out 
at  '/.— T.  L.  B. 


Graduated  Flask  with  Burette.     R.  Schutze.      Chem.  Zeit. 

12,  722. 
TiiK  measured  flask  K  has   an   outlet  at/.     The  cock  is  so 
arranged  that,  if  necessary,  air   may  be  admitted  to,   or 
discharged  from,  the    burette   without    entrance   of   any 

(For  Fig.  2,  see  next  page.) 

liquid  through  S.  For  keeping  the  air  washed,  W  and  r 
are  connected  by  a  rubber  tube,  and  r  i<  filled  with  the 
necessary  liquid.— T.  L.  B. 
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Fijr.  2. 


Fi2.  1. 


Detection  0/  yUric  Acid  in  llVi/tr.*  and  Suits.     T..  Brral. 
Annales  agrononiUiues,  1S87,  322 — 3i7. 

FoK  this  purpose  the  author  dips  strips  of  white  filter 
paper,  free  from  nitric  acid,  into  the  water  or  soil  leaving 
one  end  exposed  to  the  air.  The  nitrates  rise  in  the  paper 
by  capillarity  and  accumulate  in.  part  of  the  exposed 
portion  of  the  paper  strip,  which  may  then  lie  tested  by 
means  of  phenol  sulphonic  acid  and  ammonia.  If  the  material 
bein!»  tested  contains  a  very  small  quantity  of  nitric  acid, 
12 — 15  hours  will  he  sufficient  to  accumulate  it  in  1 — 2  mm. 
of  the  exposed  part  of  the  paper.  All  the  nitrates  may  be 
removed  from  solution  in  this  manner,  and  0  ■  0002.5  grm. 
of  nitric  acid  in  a  litre  mav  be  detected. — D.  A.  L, 


acetate  (containin<r  all  the  phosphorus),  which  is  then 
treated  in  the  ordinary  way.  An  estimation  of  P  and  Ti 
may  be  accomplished  in  ei'tht  hours. — W.  G.  M. 


The  Extini'ition  of  Titaiii  nn  aiiii  rho.iphi>riis  in  Iron  Ores. 
E.  1'.  Jennings.     En^.  and  Min.  Journ.  45,  ^"5. 

FuOM  1  to  5  p-ms.  of  ore  are  digested  witli  strong  hvdro- 
chloricacid;  this  cau.ses  almost  complete  solution  of  the 
titanic  acid,  leaving  a  siliceous  residue,  with  perhaps  a 
trace  of  titanium.  The  unfiltered  solution  is  diluted  and  1 
nearly  neutralised  with  sodium  carbonate,  the  iron  is  next 
reduced  with  sulphurous  acid,  50  cc.  of  acetic  acid  are 
added,  and  the  whole  is  diluted  to  500  cc,  and  boiled  for 
an  hour.  The  precipitate  contains  the  whole  of  the 
titanium  wiih  the  iusoiuble  residue,  and  some  phosphorus 
and  iron  ;  it  is  allowed  to  settle,  is  filtered  through  a  ribbed 
filter,  and  washed  with  a  10  per  cent,  acetic  acid  solution, 
which  prevents  the  titanium  from  passing  the  filter.  It  is  then 
dried,  ignited  and  fused  with  10  times  its  weight  of  .sodium 
I'arbonate ;  on  treating  now  with  water,  the  phosphate  and 
silicate  of  soda  dissolve,  leaving  insoluble  acid  titanate  of 
soda  and  iron  oxide.  This  solution  is  filtered,  and  the 
filtrate  is  added  to  that  first  obtained,  containing  the  bulk 
of  the  phosphorus.  The  precipitate  is  next  washed  into, 
a  beaker,  dissolved  in  dilute  sulphuric  acid,  again  nearly 
neutralised,  its  iron  peroxide  reduced  with  sulphurous  acid, 
mixed  with  2.i  cc.  of  acetic  acid,  largely  diluted  and  boiled. 
The  tilanic  acid  n.iw  precipitated  is  pure,  and  is  washed 
with  dilute  acetic  acid.  The  mixed  iron  phosphorus  filtrates 
are  peroxidised  with  bilric  acid,  precipitated  with  ammonia,  j 
and  filtered ;  the  precipitate  is  re-dissolved  in  hot  dilute  I 
nitric  acid,  evaporated  to  dryness  to  separate  silica,  ' 
redissolvcd  in  nitric  acid,  and  precipitated  with  molybdate 
solution  as  usual.  If  more  than  2  grms.  of  ore  be  taken, 
the  iron  precipitate  with  ammonia  will  be  unmanageably 
bulky ;  and  in  this  case  the  solution  is  simply  neutralised 
with  ammonia,  a  little  ferric  chloride  is  added,  and  the  ' 
whole   is  boiled   to   precipitate   the  latter  as  basic   ferric  j 


Estimation  of  Iron  and  Atnminitim  in  Pi-eseiice  of  Calcium 
and  P/iOaplioric  Acid.  G.  Kenuepohl.   Cliem  Zeit.  12,  923. 

This  is  an  examination  of  the  methods  in  use  for  the 
analysis  of  natural  phosphates  and  derived  products,  with  a 
view  to  ascertaining  the  one  least  liable  to  error. 

The  methods  are  di\  ided  into  three  groups  : — 

(n.)  The  iron  and  aluminium  are  precipitated,  in  presence 
of  excess  of  phosphoric  acid,  as  double  phosphate. 

(/<.)  Precipitation  with  ammonium  acetate ;  compounds 
of  iron,  aluminium,  and  calcium  with  phosphoric  acid  are 
formed,  and  the  amount  of  iron  and  aluminium  is  obtained 
from  the  weight  of  this  ]>recipitate  after  ascertaining  the 
quantity  of  phosphoric  acid  and  calcium. 

{c.}  The  inm  and  alumininm  are  directly  separated. 

In  order  to  obtain  the  precipitate  in  (a.)  free  from 
calcium,  as  a  rule,  five  reprecipitalions  necessary ;  the 
method  is  also  inaccuraie  ;  the  losses  are  less  in  presence 
of  excess  of  phosphoric  acid  than  where  basic  phosphate  is 
formed,  but  they  are  still  too  large  to  be  neglected. 

In  (It.)  the  calcium  and  phosphoric  acid  must  be  deter- 
mined from  the  ignited  and  weighed  precipitate,  on  account 
of  the  varying  composition  of  the  precipitate  of  iron  aiul 
alumiuium  mixed  with  calcium.  The  method  is  conse- 
quently an  undesirable  one. 

The  author  has  attempted  to  determine  the  iron  and 
aluminium  as  oxides  after  removing  the  phosphoric  acid 
with  magnesium  mixture  hi  presence  of  citric  acid.  The 
results  were  good,  but  the  use  of  citric  acid  in  presence  of 
magnesium  chloride  renders  the  process  objectionable. 

Delermiuation  of  the  iron  and  aluminium  as  phosphates, 
after  removal  of  the  calcium  by  oxalic  acid,  gave  good 
results,  and  was  considered  satisfactory.  A  hydrochloric 
acid  sedation  of  the  phosphate  is  made  slightly  aikaline 
with  ammonia,  and  slight  excess  of  oxalic  acid  is  then  added 
(no  notice  being  taken  of  the  ammonia  precipiiate,  as 
soluble  iron  and  aluminium  oxalates  arc  afterwards  formed). 
The  whole  is  warmed  to  about  80'  C,  allowed  to  settle  and 
cool,  and  filtered.  An  aliquot  [art  is  evaporated  in  n 
platinum  dish,  aiuI  the  oxalic  acnl  driven  off  by  heating 
gently.  A  few  drops  of  annnonia  are  added  and  evaporated 
off,  and  the  residue  is  dissolved  in  conceutrated  hydro- 
chUuic  aciil,  and  the  iron  and  aluminium  double  phosphate 
precipitated  with  ammonia  and  acetic  acid. — T.  L.  B, 
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Composition  of  the  Ash  of  Cottonseed  Husks.  C.  A. 
Goessmaim  Bull.  Massacluisctts  State  Ayri.  Exp.  Stat. 
1S87. 


TiiK  followinjr  arc  the  iiiuau,  inaxiiiuim,  ami  miuimiim  re 
iVum  six  aualyses  : — 


-lilts 


Moistmc 

I'utush 

Phosphoric  nehl. 

3I:igiicsi:i 

Lime 

Insoluble 


lie  in. 

7-;o 

iVli 
liro2 

ll-;in 


8-23 
is -So 

iron 

17I."i 
is- 12 
12-lS 


Min. 


7 
17 

31 
31 

s 

:i7 

lU 

11 

u 

7L 

11 

on 

-D.  A.  L 


The  Sulphuric  Acid  in  Grasses  which  have  been  Injured 
hi)  Sulphurous  Acid.  E.  Mach.  Versuclis.  Stat.  35, 
.53—54. 

TiiK  sulphurous  aeiil  evolved  from  a  cellulose  factory 
injured  the  fiirrounding  vegetation.  The  author  gives 
analyses  of  a  hay  crop  injured  in  this  way,  aud  of  an 
uninjured  erop  ;  these  analyses  show  that  the  sulphuric 
acid  in  the  dry  suhstanee  and  in  the  ash  of  the  injured 
erop  was  much  greater  than  in  those  of  the  uninjured  crop. 

—A.  G.  B. 


On  the  Dctcctiiin  of  Iron  in  Oil.    B.  Kmde.     Zeits.  f. 
angew.  Chem.  362^363. 

Tills  is  an  important  point  in  Tiirkey-r  >d  manufacture.  A 
certain  quantity  of  the  oil  is  shaken  U]>,  ia  a  graduated 
cylinder,  with  water  acidified  with  sulphuric  acid,  and 
containing  a  few  drops  of  potassium  fcrrocyanide.  A  little 
ether  is  then  added  and  the  whole  is  shaken  up  again. 
The  ether  dissolves  the  oil  and  floats  on  the  water.  If 
iron  is  present,  a  more  or  less  dense  layer  of  Prussian  hlue 
(containing  all  the  iron)  is  formed  at  the  border-line  between 
the  two  liquids.  If,  in  comparative  tests,  the  same  quantities 
of  liquids  are  used,  the  colour  or  thickness  of  the  Prussian 
blue  laver  will  give  an  idea  of  the  quantity  of  iron  pveseut. 

— r.  W.  T.  K. 

lid's  new  Method  for  the  DelectiuH  of  Invert  Sugar  hy 
Means  of  Methylene  Blue.  Ding.  Pclyt.  Jour.  268,  413. 
Tex  grammes  of  sugar  are  dissolved  in  water  clarified  with 
basic  lead  acetate,  and  the  excess  of  lead  removed  with 
sodium  carbonate  and  diluted  to  50  cc.  One  or  two  drops 
of  a  solution  of  Methylene  blue  (1  grm.  per  litre)  are 
added  and  the  mixture  boiled.  In  presence  of  0'2  per 
cent,  invert  sugar  the  solution  is  decolourised  in  less  than 
one  minute,  and  even  U'Ol  ]ier  cent,  causes  reduction  in 
about  two  minutes.  The  colour  gradually  reai)pears  on 
exposure  to  the  air. — H.  T.  V. 


Quulilalicc  Teslinij  for  Inrvrl  Sugicr  in  the  presence  of 
Cane  Sugar  by  Soldaiui's  Solution.  E.  Parcus.  Chem. 
Zeit.  12,  741. 

SoLD.\iNi's  solution  is  preferable  to  Fehling's  for  the 
matter  in  question,  because  the  former  causes  inversion  of 
cane  sugar  after  six  to  seven  minutes  boiling  over  the 
naked  flame,  while  the  latter  is  reduced  e\en  after  two 
ininules  ;  nevertheless  inversion  may  commence  much 
earlier,  and  the  author  has  investigated  the  conditions 
favourable  to  reliable  testing  by  Soldaiui's  solution.  He 
finds  that  the  reduction  of  the  solution  by  the  sugar 
is  dependent  not  only  on  the  duration  of  the"  boiling  but 
to  a  greater  extent  on  the  relation  of  sugar  to  solution. 
Thus  where  this  ratio  exceeds  1  grm.  to  8  cc,  reduction  will 
occur,  but  where  less  than  this  amount  of  sugar  is  used, 


no  reaction  will  occur  before  ten  minutes  boiling.  The 
following  scheme  for  testing  is  suggested  :— 5  grms.  of  the 
dry  sugar  (or  an  equivalent  amount  of  solution)  is  placed 
in  a  flask,  50  cc.  of  the  Soldaiui  solution  is  added,  and  the 
riixture  is  warmed  until  the  sugar  is  completely  dissolved  ; 
(in  boiling  the  liquid  now  for  five  minir.es  any  separation 
of  cuprous  oxide  will  indicate  the  presence  of  invert  sugar. 
Pure  cane  sugar  so  tieated  will  not  deposit  an}'  precipitate 
even  after  12  hours  subsequent  standing.  It  should  be 
noted  that  invert  sugar  shows,  but  in  a  much  lower  degree, 
(he  same  sensitiveness  to  proportion  between  sugar  and 
solution,  in  regard  to  precipitation,  as  is  evinced  by  the 
cane  sugar;  thus  O'OOI  grm.  of  invert  sugar  gave  reduc- 
tion with  5  ec.  of  Soldaiui's  solution,  but  none  with  100  cc. ; 
0  ■  002  grms.,  however,  sufliced  to  give  a  precipitate  in  all 
cases.  The  error  from  this  cause  is  therefore  so  small  as 
to  be  negligible.  The  dilution  of  the  reagent  with  halt  its 
volume  of  water  increases  its  sensitiveness  towards  invert 
sugar,  without  increasing  its  liability  to  precipitation  by- 
cane  sugar. — W.  G.  JI. 


On  the  Use  of  the  Viphenyl  and  Slilhcnc  Tctrazo 
Vyeslnjf's  as  Indicators  in  Volumetric  Analysis.  Ludwig 
Storch.  Ber.  ijst.  Ges.  zur  Fcird.  der  Chem.  lud.  9  95— 
102. 

After  an  exhaustive  series  of  trials  with  the  Benzidine 
and  Stilbene  tetrazo  dyes — (A.)  Congo  Red,  Congo  G, 
Congo  G  R,  Congo  4  R,  Congo-Corinth,  Benzopurpurin  B, 
Benzopurpurin  4  15,  Benzopur]iurin  5  B,  Hessian  Purple  N, 
Hessian  Purple  B.  (B.)  Benzoazurin  B.  Azo  Blue, 
Curcumin  S,  CHircumin  W,  Chrysamiuc,  Ethyl  Orange, 
Litmus — the  author  sums  up  his  results.  He  finds  that 
Benzopurpurin  B  will  be  the  most  useful  of  the  tetrazo- 
colours.  It  is  in  aqueous  solution  a  most  excellent  reao-ent 
for  free  acids,  provided  the  saline  matters  in  solution  are  not 
too  abundant,  but  that  papers  saturated  with  the  colour 
offer  no  advantage  at  all  over  other  reagent  papers. 
Finally  it  is  stated  that  as  a  general  indicator  its  use 
would  be  accompanied  by  no  advantages  on  account  of  its 
deceptive  action  under  certain  circumstances. 

A  different  account  is  givi-n  of  its  utility  for  indicating 
the  presence  of  bodies  of  allialinc  reaction.  Benzopuiqmrin 
solution  just  made  violet  with  an  acid  is  one  of  the 
most  sensitive  of  all  indicators  for  basic  or  alkaline 
substances  ;  it  is  more  general  in  its  utility  than  pheuol- 
jdithaleiu,  more  sensitive  than  litmus,  and  more  character- 
istic in  its  colour-change  than  Kthyl-orange.  The  slightest 
traces  of  these  alkaline  or  basic  bodies  ]iroduce  the  chano-e 
to  red,  so  that  it  is  difficult  to  keep  a  violet  Benzopurpurin, 
since  the  smallest  traces  of  ammonia  in  the  air  remove  the 
bluish-violet  colour  on  drying  the  papers.  Thus  then  it  is 
the  free  sulphonie  acid  of  the  colour  basis  which  is  so 
sensitive  in  its  reaction  with  basic  substances,  aud  the 
author  employed  it  for  the  simultaneous  determination  in  a 
solution  of  ammonia  and  pyridine  bases.  Since  the  pyridine 
bases  do  not  react  with  litmus  and  tropaijlin  O  O  0,  whilst 
ammonii  does,  it  seemed  likely  that  by  the  aid  of  Benw 
liurpurin,  ammonia  and  the  pyridine  bases  could  be  deter- 
mined in  the  .same  solution.  But  the  author  further 
convinced  himself  that  also  Elhyl-orange  can  be  used  in 
like  manner,  and  that  with  this  the  cud  reaction  can  be  more 
sharply  discerned  than  with  the  Benzopurpurin.  It  was 
further  found  that  the  estimation  of  ammonia  in  admixture 
with  pyridine  can  be  made  very  well  by  titration  with 
hydrochloric  acid,  using  litmus,  but  that  the  litmus  becomes 
uncertain  in  its  action  or  quite  fails  when  ammonia  occurs 
along  with  the  higher  pyridine  bases,  Picoline,  Lutidine, 
and  Collidine.     Then  the  end-reaction  becomes  obscure. 

Amongst  Stilbene  colours  Curcumin  II .  has  been  men- 
tioned as  an  indicator.  It  dissolves  in  water  with  agreenish 
colour  changing  to  cherry  red  with  the  slightetit  trace  of 
alkali.  The  sensitiveness  in  this  direction  is  greater  than 
that  of  phenolphthalein.  It  is,  like  phenolphthalein,  also 
sensitive  to  the  action  of  the  carbonic  acid  of  the  air. 
Other,  however,  than  its  greater  sensitiveness  and  its 
applicability  in  presence  of  ammonium  salts,  it  possesses  no 
advantage  over  phenolphthalein. — \V.  S. 
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Alkalimetric  Determination  of  Picric  Aciit.     P.   Kay.     J- 
Soc.  Dyers  aud  Coloiiiists  4,  SJ- 

Tiic  folldwinfTieactidn  CDsiic?  on  aildltion  of  [lotash  to  picric 

acd,  C6H;(N0.,V,.0H  +  KHO  =  e'„H;(N0,,l3.01v  +  H.O. 

One  grui.  picnc  acid  was  dissolved  in  water,  a  drop  of 

X 
phenophthale'in  added,  aud  the  solution  titrated  with— KHO 

till  the  yellow  colour  of  the  solution  passed  iuto  an  oraugc 
tint. 

One  cc.  .*  KHO  =  0-0-2i9  grni.  picric  acid.     4.3-65  were 

required,  and  hence  0-0223  x  4.3-6.5  y  100  =  99-96  per 
cent.  The  m.pt.  of  this  sample  was  120"  C.  Knd-reaction 
Very  sharply  defined. — AV.  S. 


Tlic  AssU'j  of  Commercial   Picric  Acid.     A.  H.  AUeU.     J. 
Soc.  Dyers  and  Colourists  4,  84 — 86. 

AcconiuNG  to  Armstrong,  bromine  converts  dinitropheuol 
into  a  bromodiuitrophenol,  and  picric  acid  iuto  the  same 
bromodiniirophenol.  It  occurred  to  the  author  that  the 
reaction  with  jiicric  acid  differed  from  the  other,  because 
nitric  acid  is  formed.     Thus — 


(1.)  Dinitrophenol — 
CsH3(NOjX,.0H  +  2Br: 


KBr  +  C6H2Br(N02);.OH. 


(2.)  Triniiropheuol — 

C'sHoCNOj-Js.UH  +  2  Br  +  H;0  = 
HBr  +  XOjH  +  CglLBrcXOjV.cjH. 

Thus  the  acidity  of  the  liquid  would  be  greater  the  larger 
the  proportion  of  picric  acid  present,  and  if  the  bromo- 
diuiirophenol  were  removed  by  agitation  with  ether  or 
similar  solvent,  the  acidity  of  the  aqueous  liquid  could  be 
ascertained  by  titraiiou. 

However,  actual  experiment  showed  that  reaction  (1.) 
between  bromine  and  dinitrophenol  in  aqueous  sohiiion 
occurs  instantaneously,  but  that  between  picric  acid  ar.d 
bromiue  is  very  slow.  In  12  hours  it  is  comple:e,  but  in 
course  of  a  few  minutes  it  is  almost  tiil.  On  this  observa- 
tion the  following  method  was  built  up.  One  grm.  of  the 
sample  of  piciie  acid  to  be  tested  is  dissolved  in  100  Cc.  of 
warm  water.  A  saturated  solution  of  br  )mine  in  water  is 
dduted  with  -2  cc.  its  mca  lire  of  water  in  a  large  tapped 
separator,  and  (rom  t'lis  run  into  a  Mohr's  burette.  From 
this  burette  a  drfiuite  volume  of  the  bromiue  solution, 
approximately  of  1  per  ceul.  strength,  is  run  into  a  Hask,  and 
an  equal  volume  into  another  similar  Hask.  I'he  jiicric  acid 
solution  was  then  poured  aud  ricsed  into  the  latter,  aud 
then  excess  of  a  solution  of  K[  at  once  added  to  the 
contents  of  both  flasks.  The  liberated  iodine  was  then 
determined  by  titration  with  decinormal  thiosulphate 
solution  in  the  usual  way.  Iodine  is  wholly  without 
action  on  solutions  of  either  mono-,  di-,  or  trinitroi>hcnol. 
The  results  of  the  titration  furnish  the  amouut  of  bromiue 
entering  into  reactiou  with  the  uiirophenols.  Mouonitro- 
phenol  reacts  with  4  Br  taking  up  2  Br,  dinotrophencl 
with  -2  Br  taking  up  Br,  and  trinitrophcnol  with  2  Br  or 
none,  acci>rding  to  the  conditions  of  the  experiment. 

in  detenniuations  of  the  meltiug  point  of  picric  acid, 
the  author  jiroposes  another  n:odilication,  by  which  rather 
the  solidi/i/my  pvitils  are  ascertained,  as  in  the  case  of  tatty 
acids.     He  operates  as  follows  :  — 

Meltiiii/  points. — Minute  quantities  of  the  samples  are 
placed  on  the  surface  of  mercury  contained  in  a  porcelain 
crucible,  covered  «ith  an  inverted  funnel.  Through  the 
neck  of  the  latter  a  thermometer  is  passed,  the  bulb  of 
which  is  immersed  in  the  mLrcuiy. 

SoUdifiiiiig  points. — Some  of  the  picric  acid  is  melted  in 
a  test  tube,  aud  the  liquid  stirred  with  a  thernionieter  until 
s:gns  of  solidification  are  observed  and  the  thernionieter 
remains  stationary  for  a  con.-iderable  time.  This  point  is 
far  more  definitelv  marked  than  that  of  melting.—  W.  S. 


.1  luir  Met}wd  of  Determining  the  Tinctorial  Value  of 
yaphthnl  Yellow  and  cvrluin  other  Coal  Tar  Colours. 
Chr.  IJawsou.     J.  Soc.  Dyers  and  Colourists,  4,  S2. 

Tuk  usual  method  of  ascertaining  the  relative  value  of 
colouring-matters  consists  in  making  experimental  dye 
trials  conducted  under  identical  conditions.  It  is  well 
kuowu  in  colour  matching  that  difTeivnces  in  intensity  of 
colour  arc  most  difficult  to  discern  and  appreciate  in  pure 
yellows.  Very  few  persons,  for  example,  could  distinguish 
with  certainty  between  two  pieces  of  cli.th,  one  of  which  had 
been  dyed  w  ith  1  per  cent,  of  uaphthol  yellow  and  the  other 
with  1-05  per  cent.  It  is  preferable  to  dye  the  yellows 
upon  yarn  which  has  previously  been  dyed  a  light  blue,  say 
with  extract  of  indigo,  but  even  then  the  results  are  not 
satisfactory. 

Xaphthol  yellow  occurs  in  the  n:arket  under  various 
names  and  of  various  degrees  of  strength.  Some  qualities 
are  practically  pure,  others  containing  morij  cr  less  sodium 
sulphate,  or  chloride. 

Xaphthol  yellow  forms,  with  a  solution  of  Night  blue,  an 
insoluble  precipitate ;  on  this  property  is  based  the  new- 
method  proposed.  Xight  blue  is  the  hydrochloride  of 
tetramethvltolyltriamidodiphenyluaphthylcarbinol — 


:/ 


C;oH,XC,HaCH3)HC1. 


{C,H,X(CH3y,},C 

Other  basiccolours  than  Xight  blue  do  not  answer  as  well. 
A  standard  solution  is  prepared  by  dissolving  lOgrms.  of 
Xight  blue  iu  50  cc.  of  glacial  acetic  acid  and  diluting  with 
water  to  1  litre.  Solutions  of  the  samples  of  X'aphthol 
J  ellow  are  prepared  so  as  contain  1  grm.  per  litre.  The 
process  is  carried  out  as  follows  : — Ten  cubic  centimetres  of 
the  Xight  blue  solution  are  measured  into  a  small  flask,  at.d 
then  about  30  cc.  of  the  solutiou  of  yellow  run  in  from  a 
burette ;  the  mixture  is  well  shaken  for  about  one  minute 
and  then  poured  on  to  a  filter.  If  the  filtrate  be  of  a 
distinctly  yellow  colour  a  second  experiment  is  performed 
in  a  similar  manner  with  a  smaller  quantity  of  the  solution 
of  yellow  ;  if  the  filtrate  be  blue  or  colourless,  more  of  the 
yellow  solution  is  added.  These  experiments  are  repeated 
with  varying  quantities  of  the  X'aphthol  yellow  solution  till 
the  filtrate  possesses  a  very  faint,  scarcely  perceptible, 
yellow  tint.  It  is  best  to  collect  the  filtrate  in  clear  Nessler 
glasses.  With  a  little  practice,  the  iiumber  of  experiments 
lor  each  sample  may  be  reduced  to  three  or  four.  The 
value  of  the  samples  under  examination  will  be  in  inverse 
proportion  to  the  number  of  cc.  reijuircd  to  precipitate 
10  cc.  of  Xight  blue  solution,  e.g.,  if  of  two  samples  one 
requires  28  cc.  and  the  other  35  cc,  their  relative  value 
will  be  as  35  :  28,  or,  eeutessimally,  as  100  :  80.  If  it  be 
desired  to  express  the  percentage  of  pure  colour  present  in 
fhe  samples,  the  night  blue  solution  may  be  standardised  b.- 
means  of  fecryslallised  Xaphthol  yellow  S  (the  potiissiuni 
diuiiro-a-naphthol  sulphonate).  One  grm.  of  commercial 
Xight  blue  piteipitates  about  0-25  grm.  of  pure  dry 
Xaphthol  yellow  S.  It  appears  that  two  mols.  of  Xight 
blue  combine  with  one  mol.  of  Xaphthol  yellow  S  to  form 
the  insoluble  precipitate.  The  method  described  is  appli- 
cable to  the  valuation  of  the  azo-dyes,  but  must  be  used  in 
discretion  iu  such  cases.  Colours  to  be  compared  mu^t 
possess  similar  constitution,  and  it  would  not  be  correct, 
e.g.,  to  compare  a  Croeeine  scarlet  with  a  Xylidiue  scarlet. 
But  a  number  of  specimens  of  either  of  these  scarlets 
containing  various  proportions  of  either  mineral  or  organic 
adulterations  can  be  valued  by  the  night  blue  process  with 
great  precision.  Knecht,  in  eouj  unction  with  Kay  and 
A|qileyard,  has  apjdied  this  process  to  the  valuation  of 
picric  arid,  the  picratc  of  Xight  blue  being  absolutely 
insoluble  in  water  (J.  Soc.  Dyei-s  and  Colourists,  4,  S31. 
They  also  found  that  picric  acid  forms  a  sunilar  insoluble 
precipitate  with  Crystal  violet  (hexamethyl  pararosaniline 
hydrochloride),  the  said  picrate  having  the  formula— 


c^h„x/;,h,(XO,\.oh. 


— w.  s. 
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Estimation  of  Tanniu.      C.  Collin  anil  L.  Ben\):st.     Mouit. 
Scient.  1SS8,  364— 3  6G. 

In  the  methods  of  Hammer  and  I.oweuthal  the  tannin  is 
absorbed  by  hide-powder.  The  error  here  is  that  not  only 
is  a  portion  of  the  aeids  absorbed  meehanieally  or  ehemi- 
eally  derived  from  the  tanniu  by  decomposition,  viz.,  sjallic, 
lactic,  butyric,  and  ella^i^ie.but  also  the  salts  most  frequently 
accompanying  it :  nitrates,  chlorides,  jdiosphates,  mag- 
nesium salts,  pectates,  nialates,  and  saccharine  matters. 
The  new  process  allows  of  the  correct  estimation  of  tauuiu 
in  the  presence  of  the  acids  and  salts  just  mentioned. 

The  standard  solutions  are  to  be  very  carefully  prepared, 
and  they  are  as  follows  :  — 

(1.)  Sliindard  Solution  of  Tannic  Acid. — Five  grms.  of 
absolutely  pure  tannic  acid,  dried  either  in  an  oven  or  in 
vacuo,  are  dissolved  in  1  litre  of  distdled  water  ;  but  before 
making  up  to  the  litre,  0-.'>  eo.  of  a  10  per  cent,  solution  of 
mercuric  iodid..,  dissolved  in  its  own  wei^'ht  of  KI,  is  added 
to  preserve  the  tannic  acid  solution  from  fermentation. 

(2.)  The  Soluliun  of  (ielatiii. — Five  grms.  of  gelatin  are 
dissohed  in  1  litre  of  hot  distiiled  water,  boiled,  and  cleared 
by  addition  of  sufficient  egg. albumen.  After  cooling, 
0'.T  ec.  of  the  mercuric  iodide  solution  last  mentioned  is 
added,  and  caustic  soda  to  slight  alkalinity, 

(3.)  Thr  Solution  if  Acitate  of  Lime. — Fifty  grms.  of 
))ure  and  dry  acetate  of  lime  are  dissolved  in  1  litre  of 
distilled  water  and  filtered,  and  a  few  drops  of  the  mercuric 
iodide  added. 

(4.)  Solution  of  pure  Methylene  Blue,  1  per  cent. 

(.).)         ,,  „        Nicholson's  Blue  BB,  4  per  cent. 

(G.)         „  „        Blue  Black  XBI,  1  per  cent. 

The  Sletliylenc  blue  may  be  used  in  estimating  tannins 
not  coloured;  the  other  two  solutions  may  be  used  at  choice 
in  estimating  coloured  tannins  or  e.\tracts. 

(".)  The  biiirfle  must  be  graduated  very  accuriitely  so 
as  to  measure  the  tenth  of  a  cc.  easily,  and  the  mouth 
tapered  so  as  to  give  at  least  four  drops  to  the  tenth  of  a 
cc.  (The  burettes  used  by  the  authors  were  specially 
constructed.) 

(8.)  .1  graduated  flask  with  neck  3  em.  in  diameter,  and 
with  a  capacity  for  CO  cc. 

Estimation  of  the  Solution  of  (iclatin, — One  cc.  of  the 
gelatin  solution  is  placed  in  the  flask,  two  drops  of  ilethy- 
lene  blue,  and  5  cc.  of  the  acetate  of  lime  added,  and 
distilled  water  at  7o^  to  80°  up  to  the  mark.  From  the 
graduated  burette  a  little  standard  tannic  acid  solutiim  is 
allowed  to  drop  into  the  flask,  a  precipitate  being  termed. 
The  flask  is  closed  and  shaken,  and  then  let  settle.  The 
precipitate  coagulates,  and  quickly  rises  to  the  surface  of 
the  liquid:  the  tannic  acid  is  added  till  the  liquid  becomes 
colourless,  the  vessel  being  agitated  after  each  addition. 
Burette  read  off.  Having  thus  determine  (  the  amount  of 
Gtandard  tannic  acid  needed  for  decolourising  the  volume 
of  gelatin  solution  taken,  in  the  second  opcrariou  any 
solution  of  tannin  n-ay  be  substituted  for  it.  The  amount 
of  tannin  contained  in  it  is  found  by  comparison  rf  the  two 
results.  If  the  solutions  contained  much  tannin,  it  is 
advisable  to  dilute  them  with  four  or  five  times  their 
volume  of  water,  and  if  they  are  acid,  to  make  them  almost 
neutral  by  addition  of  a  few  drops  of  caustic  soda.  The 
solutions  sterilised  by  mercuric  iodide  never  change  their 
strength.  The  method  has  been  tiied  under  various  cir- 
cumstances :  Estimation  of  tannin  solutions  of  different 
degrees  of  ddution ;  estimation  in  presence  of  organic 
matters ;  of  the  butyrates,  gallates,  lactates,  gallic  acid,  and 
all  the  salts  that  acconipaay  tannin  as  it  occurs  in  com- 
merce. The  operation  is  only  injured  by  the  presence  of  a 
large  proportion  of  gallic  acid,  but  this  difficulty  ca.i  be 
overeouie  by  adding  a  certain  quantity  of  the  "standard 
solution  of  tannic  acid  so  as  to  reduce  the  proportion  of 
gallic  to  tannic  acid,  and  deducting  the  amount  added  after 
the  experiment. — W.  S. 


Determination  of  the  Ueyree  of  Adtillerafiim  of  Olive  Oil 
with  Colton-seed  Oil.  E.  Milliau.  Slonit.  Scient.  I8!?8, 
3C6— 367. 

Pfnii'iiCD  cotton-seed  oil  is  much  used  as  an  .idultcrant  of 
olive  oil,  and  it  has  become  imiiortant  to  have  a  method  for 
the  tolerably  exact  determination  of  the  amount  of  the 
former  contained  in  the  latter. 

The  method  proposed  is  based  on  the  reducing  power 
of  the  fatty  acids  of  cotton-seed  oil,  a  property  entirely 
wanting  in  the  fatty  acids  of  olive  oil. 

The  Method. — In  a  porcelain  basin  of  about  1  litre 
capacity,  15  cc.  of  the  oil  to  be  examined  are  heated  to 
110' C.  At  the  same  time  lo  cc.  of  an  aqueous  solution 
of  caustic  soda  at  76''  Tw.  are  slo^^ly  added,  and  15  cc.  of 
92  per  cent,  alcohol.  When  the  mass  on  boili:!g  becomes 
homogeneous,  a  sign  that  the  saponification  is  complete, 
about  500  cc.  of  distilled  water  are  gradually  added  so  as 
not  to  lower  the  temperature  of  the  paste,  nor  to  make  it 
thick.  After  boiling  for  a  few  minutes,  the  fatty  acids 
are  separated  by  means  of  a  10  per  cent,  solution  of  pure 
sulpliuiic  acid.  When  the  separation  is  complete  and  the 
sulphuric  acid  in  slight  excess,  5  cc.  of  the  hj'drated  fatty 
acids  are  removed  with  a  silver  spoon  to  a  test  tube  of 
about  3  cm.  diameter  and  12  cm.  long.  20  cc.  of  92  per 
cent,  alcohol  are  now  added,  and  the  tube  is  heated  ou  the 
water-bath  till  the  fatty  acids  are  dissolved.  Tbeu  2  cc. 
of  a  solution  of  pure  silver  nitrate  (30  grms.  in  10.1  cc.  of 
distilled  water)  are  added,  and  the  tube  is  heated  by  the  water- 
bath  till  about  one-third  of  its  contents  is  evaporated. 

The  operation  is  now  finished.  If  the  olive  oil  be  pure, 
its  fatty  acids  remain  unchanged ;  if,  however,  it  contains 
cotton-seed  oil,  no  matter  wl.at  proj)ortion,  the  silver, 
reduced  to  the  metallic  state,  blackens  the  fatty  acids 
rising  to  the  surface  in  a  pasty  condition.  This  reaction, 
similar  to  that  of  the  aldehydes  and  very  delicate,  allo^^"s 
of  the  detection  of  cotton-seed  oil  in  olive  oil  even  in  the 
proportion  of  only  1  to  100.  The  method  avoids  ordinary 
chancts  of  error,  since  it  deals  not  with  the  oil  itself 
containing  foreign  matters,  which  might  reduce  too,  but 
simplj'  with  the  fatly  acids  extracted  and  free  from  every 
impurity. 

Test  fur  Sesame  Oil. — Ou  acting  directly  on  an  clive  oil 
with  hydrochloric  acid,  rose  colourations  are  obtained  with 
a  perfectly  pure  oil.  This  tint  arises  from  the  colouring 
matters  contained  in  the  acjueous  portion  flowing  out  at 
the  same  time  with  the  oil,  when  the  pulp  of  the  fruit  is 
submitted  to  the  press.  On  treating  this  aqueous  portion 
with  HCl,  a  colouration  is  obtained  either  rose  or  red, 
according  to  the  proportion  taken,  answering  exactly  to 
thec(douration  of  the  sesame  oil.  Hence  new  olive  oil  may 
sometimes  give  a  rose  colour,  though  pure.  On  operating 
on  the  fatty  acids,  obtained  as  described  already,  taking 
care  to  deprive  them  of  water  at  110%  then  putting  them 
into  a  test  tube  with  an  equal  of  volume  hydrochloric  acid, 
a  rose  colouration  is  obtained,  no  matter  what  proportion  of 
sesame  oil  is  contained  in  the  olive  oil  :  if  the  latter  be  pure 
the  ht/drochloric  acid  remains  absoluteli/  colourless. — AV.  S. 


Adulleraliun  of  Cocou  I'ouder.     Samuelso;).     Cliem.  Zcit. 

12,  722. 
;siu.\R  is  frequcLtly  used  as  an  adulterant  for  cocoa.  To 
test  for  it,  20 — 30gims.  of  the  cocoa  arc  shaken  with  100  cc. 
of  water  for  two  hours,  and  after  filtration  the  solution  is 
decolourised  with  animal  charcoal.  The  quantity  of  sugar 
IS  then  estimated  by  the  polariscope. — A.  L. 


Method  for  the  Quantitatice  Estimation  of  Para  .\V(ro- 
toluene.  1'".  Keverdin  and  C.  de  la  Uarpe.  Chem. 
Zeit.  ISSS,  787. 

This  method  is  based  upon  the  observation  that  para-aitro- 
toluenc,  after  treatment  with  fuming  sulphuric  acid,  is  con- 
verted by  boiling  with  caustic  soda  solution  into  dinitro- 
stilbene  disulphonic  acid,  of  which  the  strongly  alkaline 
solution  is  dark   red;    while   ortho-nitrotolutuc   similarly 
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treated  is  not  conTCrted,  and  thus  gives  on'.y  a  j-ellowish 
solutiou.  Absolute  ortho-nitiotolueiie  iiiu<t  first  be  i>i'o- 
duced  by  cohobiitiug  for  i4  lioura  100  ijrnis.  of  the  t-om- 
mercial  ortho-eoinpound  with  2.)  grms.  of  luustic  soda, 
25  grins,  of  wati-r,  and  50  of  alcohol,  then  diluting  with 
water,  ai-idifyiiig  slislitly  aud  distilling  with  steam.  The 
pura-compouiid,  whieh  is  usually  present  to  the  extent 
of  four  or  five  per  cent,  at  first,  is  more  readily  attacked 
Tiy  the  aleoholie  soda  thin  is  the  ortho-compound ;  so 
that  70  grms.  of  purer  oriho-uitrotoluene  will  result  from 
this  first  piirificatioi;.  This  product  is  then  treated  again  in 
the  same  way,  four-fifths  of  the  distillate  (=40  grms.) 
being  retained  aud  rectified  over  the  open  flame. 

Two  ec.  of  the  pure  ortho-compmiuil  are  treated  i\ith  6  ee. 
of  fuming  sulphuric  acid  in  a  test  tube,  heated  for  three  lioiu'S 
on  a  water-bath,  poured  into  "\vater  and  diluted  to  1  litre, 
thus  giving  a  0-2  per  cent,  solution  of  ortho-nitrotoluene- 
sulphonie  acid.  A  standard  solution  for  comparison  is  now 
made  by  sulphonating  a  mixture  of  96  per  cent,  ortho-  with 
4  per  cent,  para-nitrotoluene,  diluting  to  200  cc.  aul  boiling 
1  cc.  of  this  solution  with  5  cc.  of  a  10  per  cent,  caustic 
soda  solution  on  the  water-bath,  by  'vvliich  a  red  colour  due 
to  para-nitrotolueue-sulphonic  acid  is  produced.  Simul- 
taneously 1  cc.  of  the  solution  to  be  tested  is  similarly 
treated,  and  the  colours  of  the  twosulpho  products  compared. 
A  known  volume  (20  to  50  cc.)  of  the  paia-sulphonic  com- 
pound is  now  diluted  with  the  0"2  percent,  pure  ortho 
solution  uutil  I  cc.  of  the  diluted  solution  gives  the  required 
colour  on  heating  with  5  ec.  of  caustic  soda.  From  this 
cau  be  calculated  the  volume  to  which  the  original  200  ec. 
must  have  been  diluted  to  give  the  same  result.  Supposing 
that  the  200  ce.  should  have  been  diluted  to  440  cc,  then — 

200:4: : 440 : x  =  8 •  8  =  -[  ^^'^'=''"'^«*.  "\,  P«ra-compound 
1^  originally  present. 

Wheu  the  mixture  contains  less  th;in  20  per  cent,  pava- 
nitrotoluene,  the  error  should  not  exceed  0-5  per  cent,  but 
Milh  more  impure  substances  the  variation  may  be  greater. 
The  heating  witli  soda  should  be  continued  at  least 
15  minutes,  and  the  comparison  should  be  made  in  tubes 
of  equal  diameter.  By  this  method  it  is  found  that  com- 
mercial ortho-uitrotoluene  usually  contains  4  per  cent,  of  the 
para-compound. — \V.  G.  M. 


7'/te  ATtali/sls  aud  Coiiatifulioit  of'  I'lirioiis  Oils,  especially 
those.  Used  far  Mordanting.  IJenedikt  and  Ulzer.  Bull. 
Soc.  Ind.  iiulhouse,  1888,  257—277. 

'J'liE  method  employed  for  determining  the  quantity  of 
hydroxylated  acid  in  a  mixture  of  fatty  acids  iras  to 
introduce  acetyl  groups,  t)ie  former  only  being  transformed 
into  acetyl-derivatives.  From  the  proportion  of  caustic 
potash  required  on  the  one  hand  for  neutralising,  on  the 
other  for  hydrolising  such  a  body,  an  insight  is  gained  as 
to  the  quantity  of  hydroxjiated  acid  contained  in  the 
mixture.  Kape-seed  oil  and  ca.stor  oil  require  less  alkali 
for  neutralising  than  other  oils,  but  no  oil  contains  so  large 
u  proportion  of  hydroxjlated  acids  as  castor  oil.  Soluble 
castor  oil,  cottou-sced  oil,  and  others  contain  considerably 
less,  and  an  adulteration  of  castor  oil  with  the  former  is 
therefore  easily  ascertained. 

Oxidised  oils  or  blown  oils,  such  as  soluble  castor  oil, 
which  are  prepared  by  passing  air  into  the  heated  oil, 
contain  a  notable  ipiantity  of  hydroxylated  fatly  acids. 
These  oils  are  miscibic  with  mineral  oils  and  such  mixtures 
are  sold  as  lubricants.  By  the  authors'  method  the  quantity 
of  hydroxylated  acids  and  thence  approximately  the  amount 
of  vegetable  oil  in  such  a  mixture  may  be  determined. 

With  respect  to  Turkey-red  oil,  the  sulphonic  derivative 
of  castor  oil  fixes  about  the  same  proportion  of  acetyl  as 
ricinoleic  acid.  Hut  the  acids  from  oli\e  and  cotton-seed 
oils  for  Turkey-red  combine  with  much  larger  proportions 
of  acetyl  af^er  sulphonating  than  previous  to  this  treatment. 
Moreover,  the  proportion  taken  up  by  the  latter  oils  is  far 
below  that  taken  up  by  castor  oil,  whence  a  method  for 
distinguishing  Turkey-re  1  oils  of  various  sources. 

When  air  is  passed  into  heated  cofton-secd  oil  the 
glycerides  of  the  liquid  fatty  acids  contained  in  it  are 
couverted  into  the  glycerides  of  hydroxylated  fatty  acids. 


Commercial  oleic  acid  treated  in  the  same  way  is  no  doubt 
partly  converted  into  hydroxystearic — possibly  dihydroxy- 
stearic  acid. 

For  determining  the  quantity  of  non-saturated  acids  in  a 
mixture  of  fatty  acids,  Hiibl's  method  of  iodine  iiddition  is 
only  satisfactory  wheu  an  excess  of  alcoholic  iodine, 
about  31)  per  cent,  more  than  is  theoretically  required,  is 
added,  which  excess  is  titrated  back  with  hyposulphite 
(ihiosulphate). 

The  authors  next  draw  comparisons  betweeu  the  soluble 
acid  from  Turkey-red  oil  and  a  sulphonated  fatty  acid 
prepared  by  them  by  the  action  of  sulphur  on  oleic  acid 
and  oxidation  of  the  thio-eompound  thus  obtained  with 
permanganate.  Tlie  resulting  body  has  all  the  character- 
istics of  a  true  sulphonic  acid  ami  is  very  likely  the  sulphonic 
ajid  of  hydroxystearic  acid,  i.e.,  the  S(\H  is  combined 
directly  with  a  carbon  atom.  Now  this  acid  greatly  resembles 
the  acid  from  Turkey-red  oil.  Thus,  neither  are  altered  by 
boiling  ivith  caustic  alkalis.  The  only  essential  difference 
is  that  the  synthetical  acid  is  not  decomposed  by  HCI,  even 
when  healed  under  pressure  to  150^,  whereas  the  other  is 
readily  decomposed  into  sulphuric  and  hydroxystearic  acids 
by  boiling  with  dilute  HCI.  The  acid  from  Turkey-red  oil 
is  therefore  no  real  sulphonic  acid  but  a  sulphuric  ether. 

With  the  view  of  comparing  Turkey-red  oils  made  from 
olive,  cotton-seed,  and  castor  oil,  aud  in  order  to  separate 
out  the  total  quantity  of  fatty  acid,  the  oils  were  treated 
with  suljihuric  acid,  then  boiled  with  KOH,  much  water 
added,  and  the  solution  boiled  with  sulphuric  acid.  On 
cooling,  the  fatty  acids  from  cotton-seed  oil  solidify  com- 
pletely, those  from  olive  oil  less  so,  those  from  castor  oil 
remain  quite  liquid,  a  very  slight  crystalline  deposit  forming 
after  standing  some  time.  Each  of  these  portions  was 
heated  with  acetic  anhydride.  From  the  products  formed 
it  ma}-  be  concluded  that  iu  the  above  process,  the  oleic 
acid  of  the  cotton-seed  oil  is  finally  converted  into  Iiydrosy- 
stearic  acid.  Kieinoleie  acid  is  directly  converted  into  an 
acetyl-derivative  by  acetic  anhydride.  The  formula  of 
sulpliD-iicinoleic  acid  (soluble  Turkej-red  oil)  is  probablv 
C,5H;,i.CH:C(O.S03H).COOH.— A.  R. 


E.vtractioH  of  \>-Toluidinc.     G.  A.  Schoeu.     Chem.  Zeit, 
12,  494—495. 

First  of  all  the  specific  gravity  of  the  mixed  amides,  which 
must  be  free  from  aniline  and  xylidine,  is  ascertained,  and 
if  more  thau  8  per  cent,  of  para-toluidine  is  present,  then 
o-toluidiue  must  be  added  until  the  pioportion  is  below  that 
limit.  One  cc.  of  the  oil  is  then  mixed  with  2  cc.  hydro- 
chloric acid  aud  .'iO  ec.  of  water.  When  solution  is  complete 
1  cc.  of  a  cold  saturated  solution  of  potassium  bichromate 
is  added  and  the  whole  allowed  to  stand  au  hour  with 
agitation  from  time  to  time.  Under  these  circumstancen 
o  toluidiue  gives  a  black  lake  and  colourless  liquid,  both 
mixtures  of  o-  and  ^-toluidiue  give  a  light  hiowu  pre- 
cipitate and  a  red  solution,  which  can  be  distinctly  seen 
either  in  the  filtered  liquid  or  in  the  stain  left  by  a  drop 
placed  on  filter  paper.  The  colour  is  more  or  less  intense 
according  to  the  (piantity  of  para-compound  present.  These 
operations  are  then  repeated  with  fast  mixtures  aud  the 
colours  are  compared ;  a  difference  of  1  per  cent,  is  very 
distinct.  When  pure  aniline  is  treated  in  a  similar  manner 
it  gives  rise  to  a  black  lake  and  colourless  solution,  but 
mixtures  of  aniline  and  o-  and/<-toluidine  give  red  solutions 
the  colour  of  which  varies  in  intensity  with  the  quantity  of 
aniline  present.  Therelore,  if  it  is  desirous  to  estimate 
p-toluidiue  in  such  mixtures  the  amount  of  aniline  eau  he 
judgi;d  by  the  boiling  point  and  speeifi'^  gravity,  and  the 
test  solutions  of  the  three  amides  should  be  made  to  contain 
the  same  proportion  of  aniline ;  then  p-toluidine  may  bo 
determined  iu  the  manner  described. — D.  A.  L. 


Influence  of  Inactive  Substances  on  the  Volaristrohomeiric 
Determination  of  Grape  Sugar.  H.  Pribram.  Jlonatsh. 
Chem.  9,  .595—405. 
In  the  determination  of  the  amount  of  grape  sugar  in  dia- 
betic urine  by  means  of  the  polaristrobometer,  it  is  taken 
for  granted  that  the  inactive  bubslauces  jireseut  exert  no 
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influence  on  the  result.  Acetone  is  often  pre«>nt  ;  and  as 
ToUcns  has  shown  that  acetone  increases  the  rotatory  power 
€vf  cane  sufrar,  it  seemed  i)ioI>ahIe  to  the  author  tliat  grape 
sHfrar  would  likewise  he  affected  hr  the  presence  of  this 
inactive  substance. 

Exnniiuation  was  iheiefore  made  of  solutions  <it  j-rape 
sufrar  containing  varying  tpiantities  of"  acetone,  and,  as  tlie 
following  table  shows,  the  rotatory  power  was  found  to 
increase  with  the  amount  of  acetone.  The  amount  of  glucose 
in  each  solution  was  Io-68"grnis.  per  100  cc.  The  length 
of  the  tube  was  20  cm. 


Per  Cent,  of 
.Acetone. 

.Vnjrular  Rotation 
(oD) 

Difference. 

0 

lfi-3Sr 

., 

■i 

lii-711 

+  0-124 

S 

iivsin 

+  0-22;i 

12 

iivriij 

+  0-.'i2.'i 

20 

17   IMO 

+  0  313 

4") 

17-tiC2 

+  1-os.-. 

Thus  it  may  be  seen  that — 

oD  =  16-5?7  +  0-0-2G.i 
where  x  represents  the  percentage  of  acetone. 

The  presence  of  acetone  in  diabetic  urine  need,  however, 
only  be  taken  into  account  when  the  percentage  of  sugar 
exceeds  5  and  that  of  acetone  1  per  cent. 

On  account  of  the  increase  in  the  quantity  of  urea, 
solutions  of  sugar,  containing  various  amounts  of  urea,  were 
examined.  100  ec.  of  each  solution  contained  l.^'797grms. 
grape  sugar. 


Percentage  of  Urea. 


aD 

1         PifTerence. 

10-71t 

,, 

16-603 

-  0-021 

1(;-C21 

-  0-072 

16  yx> 

-  0-121 

0 

■i 

8 
12 


I'rea  has  thus  the  reverse  effect  on  the  results  that 
acetone  has,  and  the  difference  requires  notice,  especially  in 
cases  poor  in  sugar. 

Ammonium  salts  decrease  the  rotatcry  power,  as  may  be 
seen  from  the  following  table  (100  cc.  solution  contained 
10-46  grms.  grape  sugar)  :  — 


Percentage  of 
.\niuioniuin  Carbonate. 

a.V 

Difference. 

(1 

17-332 

,, 

2 

17-2lti 

-  0113 

4 

17-litl 

-  0-198 

U 

16-908 

-0-484 

Phosphates  decrease  the  rotatory  power  very  slightly. 

A  large  number  of  determinations  of  grape  sugar  in 
urine  »ere  made  by  Worm-Miiller,  and  results  obtained  bv 
polari.«ation  were,  on  the  average,  0-3.5  per  cent,  less  than 
those  obtained  by  titration.  The  latter  method  is  considered 
the  more  correct. — T.  L.  B. 


EMhu'tlion  of  the  Siiqar  in  Heel.     Bied.  Centr.  17, 
408—412. 

Pktkkmvx.n  (Bullet,  dc  I'Acad.  Royale  de  Belgique  13, 
:3 — 18)  reviews  the  various  processes  for  extracting  the 
sugar,  and  quotes   experiments  of  his  own   from  which  he 
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Pellet  (Neue   Zeits.    f.   Rubenzueker  Ind.  19,  31.j)  re- 
nmends    digestion    with  water  as  follows: — .'ia-l  grms. 


concludes  that  extraction  by  alcohol  of  2.5—50  grms.  of 
the  well-mixed  pulp  gives  the  best  results,  and  is  to  be 
recommended  for  scientific  laboratories,  but  digestion  with 
alcfihol  is  the  quicker  and  simpler  process  for  laboratories 
of  sugar  factories. 

commends  ...^^.„.,„.  ...,„  ,..,.^.  ...,  .„..„...,. — ,^  .  g,.,,:.. 
of  the  pulp  (fm-  the  German  ))olariscope,  for  the  French 
instrument  32-4  grnjs.)  are  brought  into  a  graduated 
flask,  175  cc.  of  water  and  o  cc.  of  lead  acetate  are  added, 
and  the  whole  made  up  to  200  cc.  with  water  j  the  flask 
is  closed  with  a  rubber  cork  with  a  long  condenser  tube, 
heated  for  half  an  hour  on  the  water-bath,  cooled,  and 
made  up  to  201  .5  cc.  If  the  liquid  be  alkaline  a  little 
acetic  acid  is  added,  and  it  is  then  polarised  in  a  400  cc. 
tube ;  if  the  reading  be  halved  the  percentage  of  sugar  will 
be  obtained. 

liinkhard  (N'eue  Zeits.  f.  liiibenzucker  Ind.  18,  181) 
discusses  the  different  apparatus  for  the  extraction  with 
alcohol  ar.d  recommends  the  following  method:  —  .52-1 
grms.  of  pulp  are  brought  into  a  201 --J  ci-.  flask,  10^1.5 
drops  of  lead  acetiite  added,  made  up  with  alcohol,  digested 
for  three-quarters  of  an  hour  at  75',  coolid,  male  up  to 
the  mark  with  ahohol.  filtered,  and  examined  in  the 
saccharinieter. — A.  G.  1'. 


Disfiiiclioii  iif  Xiihiral  from   Arlifuial   Butler.     C.   J.  v. 
Lookeren  and  H.  Gerlins.     Milch.  Zeit.  1888,  1G4. 

A  SMAi.r-  quantity  of  butter,  sufficient  to  form  one  drop,  is 
heated  over  a  flame  in  a  teaspoon  until  it  gives  off  steam. 
It  is  then  dropped  carefully  into  some  boiling  hot  water  in  a 
watch  glass.  Pure  butter  spreads  out  and  forms  a  thin 
layer,  suddenly  breaking  up  with  great  rapidity  into 
hundreds  of  little  drops  which  quickly  disperse  "to  the 
edges  of  the  water.  On  the  other  hand  margariu,  oleo- 
margarin,  vegetable  oils,  &e.,  form  a  fatty  layer,  dividing 
into  large  drops,  which  remain  scattered  over  the  water. 
With  impure  water  the  effect  is  diflerent ;  for  example,  if 
ammonium  chloride  is  present  then  pure  butter  gives  much 
larger  drops  which  go  to  the  edge  very  slowly,  whilst  the 
nnirgarin  drops  form  quickly.  iMixtures  of  butter  with 
foreign  fats  behave  as  mixtures,  the  properties  dependii.g 
on  the  proportion. — D,  A.  L. 


Formation  of  Saccharic  Acid  a.«  n  Reaction  for  Dexlrone 
ill  Ttajfino.He  aud  other  Carbohi/ilni'es ;  and  of  Fiirfiirol 
as  a  Reaction  for  Aruhiiiose.  E.  Gans,  W.  E.  btone, 
and  B.  Tolleus.     Be.-.  21,  2148—2152. 

The  authors  give  the  following  melhods  for  the  detection  of 
various  carbohydrates  where  the  processes  already  known 
are  cither  of  doubtful  value  or  unsuitable. 

Dextrose  can  be  detected  by  treating  5  orms  of  the 
carbohydrate  with  a  suitable  "proportion  of  nitric  acid 
sp.  gr.  1-15  (generally  1 :  G).  .Saccharic  acid  is  thus  formed 
(Ann.  245,  1).  and  can  he  identified  by  analysing  the 
silver  salt.  Levulose,  galactose,  sorbose,  and  arabinose  do 
not  1  ield  saccharic  acid  by  this  treatment. 

Silver  saccharate  was  obtained  from  5  gnn>.  of  raflinose 
and  larger  quantities  (200  grms.)  yielded  a  crystalline  acid 
having  the  same  composition  as  saccharo-lactone,  and  so 
similar  in  properties  that  the  acids  may  be  identical.  The 
same  acid  was  also  obtained  from  milk  sugar. 

Salep  mucus  contains  dextrose.  Quince  mucus  does  not 
contain  dextrose  but  arabiuose  {see  below).  Arabinose  and 
all  substances  from  which  arabino,se  has  up  to  the  present 
been  obtained  do  not  yield  levulinic  acid  when  treated  with 
sulphuric  acid  or  hydrochloric  acid.  Arabinose,  eherrv- 
giim,  tra^anth,  and  subst-inces  which  are  employed  for  the 
preparation  of  arabinose.  yield  considerable  quantities  of 
finfurol  when  5  grms.  of  the  substance  is  disiilied  with 
sulphuric  acid  of  a  certain  concentration,  whereas  other 
carbohydrates  yield  distillates  which  only  contain  small 
quantities  of  furfurol  as  shown  by  the  reaction  with  aniline 
acetate.     To  estimate  the  quantity  of  furfurol  produced,  the 
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distillate  is  partially  redistilled  several  times  with  common 
salt,  the  concentrated  solution  treated  with  ammonia,  and 
the  resiiUmg  tuifiiramide  weighed.  Arabinose  yields  about 
20  \Hr  cent.,  and  the  gums,  &e.  from  r,  to  9  per  cent,  of 
furt'ur.unide.  The  ipiantity  of  furfuramide  obtained  from 
.")  gnus,  of  dextrose,  cane  sugar,  galactose,  sorbose,  and 
other  carbohydrates  is  unappreciable,  and  the  reaction  of  the 
distillate  with  aniline  acetate  is  much  feebler  than  in  the 
ca;e  of  arabinose,  ^^c.  Koch's  wood  sugar,  or  xylose,  yields 
however,  a  large  quantity  of  furfurol.  The  authors  ha\e 
obtained  crystalline  carbohydrates  fmm  wheat-bran,  and 
t'spei;ially  from  ths  undissolved  portions  of  the  malt 
reuiiiiniu'sr  in  the  iuanufact\ire  of  beer.  These  carbo- 
Indrate;  are  nearly  related  to  arabinose.  one  crystallises  in 
needles  and  has  the  specific  rotatory  power  o„=  103". 

Carra'jheeu    moss    gives     no    appreciable    quantity    of 
furfuramide.- -F.  S.  If. 


I'ATEXT. 


Impriiipiiieiitx  in  Filteriii'j  Funnels.     B.  Nickels,  Ljndou. 
Kng.  Tat.  4831,  March  29,  1888.     C(/. 

Tin:  specification  describes  an  improvement  on  the  filter- 
ing funnel  patented  by  W.  C.  Nickels  (Eng.  Pat.  837.'>, 
188P),  consisting  of  an  outer  jacket  iir  easing  which  can 
be  heated  by  steam,  hot  water,  &<:.  The  jacket  is  provided 
with  an  inlet,  outlet,  and  a  tube  for  the  iuscrliiui  of  a 
thermometer. — C.  C.  H. 


ftflu  £ook^. 


•  f  \r\/\x\i  t./\r\/\'^t 


PRAKTiscniis  II ASDnrcn  des  ZKroDnrcKs.    HeinusEresrebcn  von 

Dr.  Kdiuii-a  Ijitiher.  unlor  Mitwii-kuiii!;  vol*  Dr.  Josot*  L;nii?er  uiid 

Mai'vaii  Zi'hizowsk*.     rjihrikatioiiii-Unnd  (zufileioh  Suppleiiiont 

zu  Itiiiidll.i  zu  Laubcr's  pi-nlitisclifni  Hamlhuch  ciosZtni^'dnicks. 

Moskau :  Dn    selbstverln^e    des    Hernns.-ebe!*s.     1SS7.    hcipsic : 

Viir  den  Buchbandel  in  Commission  bci  Gustav  Weifrel.    Knr'Xi u 

dcr    Kiirbei-ei-Mnstor-Zeitnnfr.      London:  H,    Crt;vel   ni.d    Co., 

S3.  Kill?  Street,  Covint  Garden. 

OcT.wo  voliune,  in  paper  rover,  with  Prefare,  17s  pa^es  of  Subject- 

nmtter,  interspersed  Milh  some  71  spt-einicns  of  dyed  and  jtiintod 

patterns  ilhistriitinjr  the  various  styles  of  work  treated  of.    The 

work  onus  with  an  Alpbubetieal  Index. 

A  further  vohune  treatin;;  entirely  of  dyeing  is  promised  in  the 
conrse  of  tins  year. 


AriREssBrcii  rxn  Wwresverzeiciiniss  per  CnEMi?cnEX 
Industrie  des  Dkitschkn  Uerhs  nkkst  dex  Zolltarifkx 
Ai.i.ER  LJiMJER  FUK  CiiE-MiKAi.iEX.  HoransgOKeben  von  t)tto 
Wi-nzel.  Gen.  Sekmt.  des  Vcr.  znr  \Vahrni:g  der  Int.  dor  Chem. 
Ind.  Uentschlands.  ISSS.  I.  Jahrgnn^.  Berlin  :  Verla?  von 
Rudolf  MiU'kenbersrer.  Dess.iuerstr.  ly.  London:  Sampson  Low, 
Mnrstun,  .^Larle  and  Kivington. 

l^ARfiE  Svo  volume,  bcnnd  in  cloth,  and  consistingr  of  a  Directory 
and  List  of  Proilucts  of  the  Chemical  Industries  of  the  German 
Kmpire.  It  is  divided  into  three  principal  parls,  desiiinnied  A.  B, 
and  C.  That  classified  as  A  covers  45:j  padres.  B  coveritiir  IHt  pages 
and  C  S'S  pa^es.  A  represents  a  List  of  the  Chemical  Manufactories 
anil  Laboratories,  followed  by  a  (Jro.sr.iphical  review.  Next  cumes 
a  List  of  Chemicals,  with  names  of  the  iManiifaeturt's.  and  fuvtlier, 
a  L'.st  of  Apencies,  Wholes:ile  Hovisrs,  Export  and  Import  Houses 
in  Germany  and  other  eouiitries.  It  closer  wiih  aLi>t  of  the  Dirce- 
Inisof  L'nions  and  Associations  connected  with  Chemical  Industry, 
followed  by  some  Literary  Notices.  Under  B  is  iriveu  the  Customs 
Duties  on  Chcmteals  in  uU  countries,  and  the  Import  and  Ex|iorl 
Duties  on  Cliemicals  in  the  German  territory.  C  is  n  liiisiness  ad- 
vertiser for  articlts  rMiuired  in  ehemienl  works,  (1)  givin,^  informa- 
tion as  to  markets  if  supply,  and  (2)  advertisements. 


{From  the  Board  of  Trade  and  other  Juurnuh.) 


\rtytj\^\f-,t 


•,/t^\^\y\y\j\^\i  \/'x^\f\/ 


TARIFF   CHAyOFS  AXD    CUSTOMS 
REGULATIOXS. 

CCSTOMS  T-VniPF  OF  Nf.w  Zk.vi.and. 


Articles, 


Rates  of  Duty. 


£   s.    i7. 

Spirits,  molhyliilel   Oallnu        ii  !."■    IJ 

Spirits  and  strong  waters  mixed  with  any 
ingredient,  in  any  pmpurtion  exceeding 
33  per  cent,  of  proof  spirit,  and  althoutfli 
tlicrel^y  coming  under  the  desigu.itiun  of 
patent  or  proprietary  medicines,  or  under 

any  other  de.si!,'nnioa „            0  1.',    0 

Lime  or  lemon  juice,  swe;  teited  or  iit-rnted  ...  20  ° ^  ml  I'nf, 

Syrups 20  =     nrf  ™/. 

Glucose I.I).             0    0    1 

Blue 0    0    2 

Paints  and  colours  mixed  ready  for  use ('\>t.           0     1    0 

„              „         ground  in  oil 0    2    0 

Soap,  ccnimon ,  0    .'»    0 

Soap  powder,  extract  of  soap,  dry  soap,  and 

soft  soap -la  ^  ^  nil  ral. 

Starch l.li.             fl    0    2 

Stcariue „                0    0    IJ 

Varnish  Gallon        0    i    u 

Washing  powder 20  ",  ni/  rnl. 

Acetic  acid Lb.            0    0    3 

Fdtcrs 20-  ^  net  val. 

Glycerin,  refined 15  %  ad  vol. 

Patent  and  proprietary  medicines  and  midi- 

cinal  iiropurations 25  " 'j  oi/  ;•«,'. 

Pearl  ash,  potash,  and  caustic  potash 13  %  ad  val. 

Sarsaparilln '       23  °.'c  arf  val. 

Soiia  ash  and  s(^(bi  cnrlien.itc Cwt,           0    10 

Ink,  writing W'^^adval. 

Firebricks  and  fireclay  goods    20  "'o  ""^  '■o'. 

Cement Barrel        0    2    0 

Photographic  cliemicals I       lS%ndtio/. 


The  following  addilional  articles  are  now  free  of  duty  :— 
Cochineal,  gum  aniliii-,  and    tragacanth.  shale  waste  or  im- 
relined  minend  oil,  strychnine,  atal  crude  tanning  materials, 

SWITZERI,.VXD. 

Customs  Decisions, 

Quintal  =  220'  t  lbs.  avoirdupois.    Franc  =  9-'r,d. 

Bromide  of  sodium.— Category  17.    Duty,  1  franc  ppr  quintal. 

.\1I  combinations  of  l>rominp  (with  tlie  cxcejjtioii  of  bromide  of 
sodium),  such  as  hromide  cf  i-tliyl,  cif  nnnnoniunj.  liaryum.  calcium, 
Ii  loum,  ic— Cutegory  IS.    Duty,  2  francs  per  iiuintal. 

United  Statks. 

Ciistonts  Decisions. 

Certain  paper  in  rolls,  eounuercially  known  as  "  ferro-pr,  ss'ate 
paper,"  whicli  is  intende<l  to  I).'  specially  used  for  solar  photograph 
printing,  is  held  to  he  dutiable  at  the  rate  of  1.')  ner  cen',  ad 
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^'alorem.  as  "manufactures  of  paper,"  under  Schedule  M   rT   T 
3SS),  .nasmueh  as  n  appears  that  the  paper  proper  .•.fermaiuifo''' 
i;^?;'"^',*"*,"  ,^"l'Jf'^"'l  :°a  further  proces^  by  Lv  ug  m,e  of  iH 
surfaces  treated  with  a  preparation  cora,x>se.l  of  prusS  on»L-h 

coSss  at^Xt;:r}Ss?;s^::^^;it;';r!u^ 


MISCELLANEOUS  TRADE  NOTICES. 

Trade  op  I'.iTiAonAT. 

.t'^^f  ^""'^f.^^'-i'-chh;  in  an  article  on  the  trade  of  Pai-nsniv 
states  that  the  articles    which  are   imported  with   the   CTelteft 

fuliThiHpf  '^^'^'yyfS'-^'"^  ^'  Paraguay  is  covered  w!th  forest; 
nil  of  I  liter  oraiises,  there  is  no  reason  why  it  should  lu  t  en  .linno 
to  supply  tlie  markets  of  the  world  with  this  eUence  ™»"""« 

CoMltERCIAI,    MrSECM    AT   TaxGIEKS. 

,„m!'th  ^Vl'f'!  F"""'''';''^  -"''»«  states  that  in  the  course  of  the 
month  of  ()ctohev  an  International  Commensal  ituseum  will  he 
opened  in  the  city  of  Tansiers.  in  Morocco,  for  the  purDose  of 
eiicourasins  rade  between  that  Empire  .ind  foi4°g,,  count rfes  and 
of  familiansms  the  Morocco  merchants  with  article"  mnoite^ 
from  Europe.  It  is  expected  that  the  opening-  of  this  museum  wflt 
Kcco.""  «'"™°'-'^"'»J-  "•fl»<'n^e  oi/thc  ?ouimere",rfSm-e  o! 

Commercial  Mu.seum  at  Minx 

oM^  Jt!, -';-:rS,f  ^J-mSi  ^-si 

increase  in  tlie  subsidy.  Tiie  museum  publiXs  a  biilleti",  twice 
Mon"?,';^  »dr""",T  =«"  .specimens  received  since  the  It  puS 
.ion,  and  addm?  all  such  facts  and  Kcneral  information  as  rinbp 
deemed  important  in  the  interests  of  Italian  ciporTtrade. 

COMMEBCIAI,   lIuSEUM   AT   BuDA-PeSTH. 

According  to  the  French  Jou,;,a!  Officiel  for  the  l-Hh  Julv  l-ist 
the  BelKian  Consul-General  at  Buda-Pesth  reports  very  favourablv 
of  the  usefulness  of  the  Commercial  Museum  of  BulvPesth  Thil 
museum  has  been  established  by  the  Austro-Hun^iian  Mini^t^ 
of  Commerce,  and  its  budset  is  covered  bv  a  suhsi  Iv  tr^^^fF 
Government,  augmented  by  contributions  from  the  ChamlSrol 
tommerce,  from  the  Austrian  Lloyds,  and  from  various  soci?t  Is 

The  object  01  the  Buda-Pesth  museum  is  not  lile  ti  ft' of 
Brussels,  to  show  to  producers  specimens  of  the  article'  fn  demand 
n  foreign  markets  but  solely  to  esliibit  whatever  is  mamifact  .red 
m  Hunear,v  and  thus  to  place  the  Hungarian  nation  in  a  nosi  on 
to  know  what  Its  own  ,,roducts  consist  of.  It  is  not  ine?elv  aS 
exhibition,  but  a  vast  market  as  well,  and  it  occupies  the  b.rt^ 
spaces  engaged  for  th,;  Pesth  Exhibition  of  ISsL  T he  milv  ar  Sis 
excluded  are  those  which  are  excessively  cumbronror  dLefirons 
as  locomotives  on  the  one  hand,  and  explosives  on  the  other?  ' 

COMJIEKCIAL   MlSEIM   AT    OpORTO. 

nnTnf,w''/^''''jF°"*"''','"  ■^«''»«  ^»'>"s  "lat  the  Coma ercial Museum 
opened  at  Oporto  on  the, 21st  of  March  of  last  year  has  otS  a 
great  success.  It  contains  very  numerous  specimens  of  aU  the 
small  domestic  trades  of  Portugal.  From  JanuTnto  -imil  of 
«hi.?r?J"'  y^"''/'-"!  P^""^  "^'"^'l  "•  Mo"  t  of  the  aHi'cI?s 
milp  n ^  """"  I^ort"8"ese.  .f"''  very  few  foreign  manufacturers  have 
Oporto  Mi'islfjr'  "'""^  "'""'"°"  '"  ^«"<' their  productf^o'me 

CoMMEHCIAI,   McSEUJI    AT    FUANKFOUT. 

The  French  Jbio-Hof  Oiftnel  for  the  23th  Julv  last  stites  th.t 
according  to  the  annual  rei.ort  of  the  Fra ukfo rt  C  muiW  of  C^t' 

SS'S'^'^'i"/  "'"fj-  '■""  Commercial  Muse.;St'  hat  foTn 
aiiring  1897.  The  condition  of  the  museum  is  in  eve 'v  wnv 
satisfactory,  and  its  collections  are  being  rapidly  added  to     ^       ' 


The  Commebcial  iMouiiATiou  Office  at  Belgr*i>e 

Bil"^°ri'J'^''  *°  '"■hieye  this  result,  the  Minister  has  founded    at 

let'er    to^th^^R    '""r  '"''■^'  '»  "^''"^^^  themselvel    orally  or  In' 

jransport.  import,  and  Customs  dutiis^    The  Wiener  als^onea-es 

on"  iuer/"l't'^;irfnr;r  ""'r™  '""-^'^  rroduTe,4'and  fioTne 

=  ;.dJ*Ss'i;;^;jf^'^X;^ilS!^S^.S^ir^  """ 
The  Government  has  given  instructions  to  prjfets    soustnref-ts 

!vi?,-„i,  1  ■  ""  "^"Stoms  in  vogue  in  Scrvia.  of  the  manner  i.i 
n  Inch  bargains  are  made,  of  the  method  of  dr.%  ving  up  ™  S-aet" 
and  of  gn-ing  them  the  force  of  law,  &c.  The  a5en°vwl  reply 
language^"  ""  '""  °"'^  '"  ■^""''"  """'  m  m' FnvlXn 
Belgian  Glass  Works. 

I  A  letter  from  the  French  rice-Consul  at  Charleroi,  printed  in  the 
French  Mameur  Officiel  ,l,l  Commerce  for  the  inl.  lufv  s  ates 

I  wr^'rii'^H™'''^'""  S?  the.  Belgian  glass  manufactories  s  growing 
Z^L,  •*  T^'f- ,  ^^''^  '"  ^°'""'  '""ease  in  the  exportation  of  he 
rougher  sorts  of  gla»s,  especially  in  that  of  bottles  to  France  but 
the  prices  continue  to  fall  steadily,  and  there  isere,  le/s  demai,  1 
for  the  finer  kinds  of  cut  and  gilt  glass.  The  exportation  of  this 
la  er  class  o  goods,  which  amounted  to  L^^30  toil  n  lij^ was  ,,h 
1,020  tons  in  ISS.!.  and  sank  to  776  tons  in  1S87.  The  export  tnle 
rnfted  S,'^tX'"^T,«""''-  '^  •^'*','  '■<"■>■  '^'■■S'^-  «reat  Britafn  and  h  . 
tl,«   ?1^  /*^''"'D''"";f''""''P'''  <"'*ns"mers,  China  and  Japan  and 

LiGNix  :  A  Prize  Offer. 

The  Union  for  the  Advancement  of  Industry  in  Gerinanv  otters 
a  prize  of  80  dollars  to  any  technical  chemist  who  will  llnd  out  all 
the  facts  about  lign hi,  and  an  additional  40  dollars  for  "lets  h.  the 
problem  of  its  sulphite  treatment.  The  rnion  of  Cel  uhar  Snull 
Manufacturers  a  so  adds  Jo  dollars  more  as  a  second  pr  ze  Li™  n 
IS  well  known  to  cause  the  yellowing  of  paper  made  from  l?ol 
pulp  and  the  removal  of  this  property  woiJld  remove  the  due 
rnfh7oi:i:i'h';Z^Lr''^  "■  -""'--'"«  -a,iufae,u,..-'i,.'fS 

Russian  Trade  ix  Dares  and  Dyestcffs. 

The  following  figures  refer  to  the  imports  and  exports  of  nharm» 
18s"6and''f88'7'''Th"  ^'-Vj^Vt''"*'?/'-"'"  ="'1  '"to  Russia  n  the  vSJs" 
lK?,t  Jf/iprL'sedTntuble^'™"  '^  "">  ^'"'^  ^^^  "'-'•  «-l 

Imports. 


BoREAu  OF  Commercial  iNi-onM.tTioN  at  Vif.xna. 

tl,?i'»i,'''v''''"'  i'.',  ^^"."''^  Commeivia!  for  the  .3uth  Juno  last  s-,vs 

mmmmmm 


Caustic  soda  and  potash  . . 

Chemical  and  phannaceutical 
preparations,  uneuume- 
ratcd 

Hydrochloric  acid , 


1886.  I    1887. 


Cocoanut  oil,  palm  oil,  and 
glycerin  

D.VRStnfTs 

Glassware 

Olive  oil ■ 

Soda,  pe.arl  ashes,  potashes  . . 


Poods. 

SCO 


481  I 

174 
3.208 

68!) 
7.i0 


Poods. 

790 


12G 
60-t 

199 

2.887 

ill  3 
l.ltn 


1886. 


1887. 


Roubles. 

1,880,000 


.1,580.000 
],0i7,000 

9(36,000 
12,9.35.000 
1,7 10,000 
S.IHfl,000 
1,078,000 


Eonbles. 
1.892,000 


3,067.000 
1,2.38,000 

1,100,000 
12.973,000 
2,.3S7,r«Jil 
8.976,000 
1,871,000 
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Ejeports. 


I 


1S86.  '    1887. 


roods. 
1,030 


Poods. 
Uemp  seed 'ixi 

Linseed W.aw     1^720 

Oils  {illuminating) fl,193 

Rape  seed ^.-I'S 

Grade  petroleum 1,257 

Oils  ( lubricatine) '     2.229 

Degrees 
Alcohol 6ie,125 


11,820 

e.ssi 


1,078 
2,801 


Trail. 
6oO,G30 


Roubles, 
itss.oon 

14,54.5,000 


1887. 


Roubles. 
1,184,000 

26,871,000 


S,479.0<H>  '    0,617,000 


8,9So,li00  I    8,775,000 


EXTBACTS  FBOM  BRITISH  AND  FOREIGN 
CONSULAR  REPORTS. 

China. 


Aniline  Dyes  at  Chinkiang.  | 

The  imports  of  aniline  dves  at  Chinkians  have  increased  in  value 
from  8,657;.  in  1SS6  to9.946(.  in  1SS7,  and  are  used  to  dye  the  tiuer 
kinds  of  cotton  cloth.  The  colours  derived  from  them  soon  tade, 
and  they  compare  unfavourably  in  this  respect  with  native  dyes. 
Indico  is  still  (rrown  here  in  increaiini;  quantities  every  year,  and 
hardlv  suffices  to  supj.lv  the  demand  for  dyeing  the  larger  imports 
of  foreign  shirtings.  The  aniline  dyes  come  chiefly  from  liermanj- 
— Lembke,  Ginferich.  Baumfeldl,  and  Oflenbach  being  the  chief 
names.  English  manufacturers  who  could  impart  more  perma- 
nency to  their  dyes  would  obtain  a  large  sale  in  Chinkiaug, 

Soap,  Foreiipi  and  Native.  i 

Among  other  imports,  foreign  soap  (21,259  boies)  is  for  the  first  , 
time  recorded  as  haring  arrived.  This  is  very  gratifying,  and  there 
are  ample  opportunities  in  China  for  a  further  extension  of  this 
import.  The  Chinese  onlv  use  of  their  own  manufacture  an  alkaline 
earth  and  soap  beans.  The  iinpoHs  of  native  soap  have  increased 
from  357,497  lbs.  in  1886  to  1,318,09*  lbs.  in  1887.  It  is  made  from 
an  efflorescence  which  appears  on  the  ground  in  the  early  morning, 
and  comes  from  the  country  in  the  vicinity  ofthelellow  River 
breach  Rain  destroys  it :  and  the  unusually  dry  weather  of  this 
autumn  has  been  favourable  to  its  production.  Tlio  sun  also  melts 
it,  and  it  must  be  eathei-ed  in  the  very  early  morning.  It  is,  after 
collection,  boiled  for  some  time,  the  scum  removed,  the  useful  part 
sinking  to  the  bottom  :  the  water  is  then  drained  off,  and  the 
residue  mixed  with  alkali.  This  is  then  placed  in  boies,  and  is 
ready  for  sale.  It  is  chiefly  used  to  wash  clothes  ;  soap  beans,  the 
pods  of  the  tsao-ko  tree,  being  preferred  for  the  hands. 

Veyetable  Tallow  and  White  Wax. 

Vegetable  tallow  has  also  increased  from  6,731,600  lbs.  to 
7 106  748  lbs.,  and  white  wai  from  83.066  lbs.  to  118.599  lbs.  The 
former  costs  26s.  to  ils.  a  picul,  and  comes  from  Hu-pei  and 
An-Hui ;  the  latter,  costing  175*.  a  picul,  comes  from  Sze-Chimn. 
These  two  articles  are  used  to  make  the  large  candles  used  m 
temples  and  the  dips  used  bv  the  poor  and  by  the  boating  popula- 
tion. The  body  of  the  candle  is  made  from  the  tallow,  and  a  layer 
of  wai  is  placed  outside  to  prevent  rapid  melting.  These  candles 
are  also  placed  in  lanterns  for  ilUuuinating  purposes. 

Varnish. 

A'amish  used  to  polish  furniture  and  the  interior  of  houses,  takes 
the  place  with  the  rich  of  wood-oil  among  the  poor.  It  costs  146j. 
a  picul  and  the  imports  have  increased  from  ISl.iiOO  lbs.  to 
210  577  lbs  Prices  have  been  liish  this  year,  as  it  has  been  largely 
in  demanil  for  cortins,  which  the  Chinese  think  it  lucky  to  make  m 
n  year  with  an  intercalary  mouth.  It  is  produced  in  "iuiinan. 
Kwei-Chow  Shensi.  and  Sze-Chuau.  and  is  made  from  the  sap  of 
Huai  trees.  The  fap  exudes  at  the  rate  of  a  picul  a  day  per  tree. 
The  best  comes  from  Yunnan.  It  will  not  keep  over  a  year,  when 
it  becomes  too  liquid  for  use. 

German  T. 
The  Chemical  Trade  at  Frank/ort-on- Maine. 
The  chemical  business  showed  an  increase  during  1887,  thouf^h 
nrices  continued  depressed.  Ammonia  preparations  were  in 
demand  whilst  in  the  manufacture  of  soda  the  situation  appeared 
rather  unfavourable,  the  animcjua  process  of  manufacturing  soda 
having  almost  superseded  the  process  adopted  by  Leblanc,  so  that 
the  nrnkers  show  a  murk.d  preference  for  the  former  system. 
Aniline  dves  wire  more  in  demand.  Although  foreign  competition 
is  felt  more  everv  day,  the  advantages  which  the  German  industry 
enjovs  appear  to"  be  iip  to  all  requirements. 


Frankfort  Soap  and  Perfumery. 

The  manufacture  of  perfumery  and  soaps  is  very  considerable  in 
this  city  and  the  results  obtained  in  1SS7  are  satisfactory.  It  is  t« 
be  mentioned  that  Paris  and  London  manufactures  u re  preferred 
in  Germanv,  although  exjierts  maintain  that  the  superiority  of 
German  makes  was  acknowledged  loiiK  ago.  The  export  to  England, 
considerable  as  it  was,  is  miicU  affected  by  the  new  Merchandise 
Act. 

llALY. 

Manures. 

The  British  Consul  at  Florence  reports  that  artificial  manures 
have  begun  to  Ix-  used  in  the  proriuce  of  Florence,  hut  not  as  yet 
to  anv  large  extent,  as  their  effect  not  being  immediate,  impatient 
proprietors  lose  faith  in  the  beneficial  result.  There  are  three 
artificial  manure  factories  in  the  neighbourhood  of  Florence,  but 
one  will  prolably  soon  be  closed. 

Morocco. 

Candles. 

There  has  lieen  a  marked  increase  in  the  value  of  candles  imported 
at  the  ports  of  this  district  during  the  past  year,  viz.,  13,«5/.,  a^ 
against  10  093/.  in  1886,  and  it  is  satisfactory  to  note  that  English 
paraftin  caudles  are  now  in  great  demand,  and  have  firmly  esta- 
bhshed  themselves  in  this  market,  whereas,  two  years  aco.  they  liart 
scarcely  any  sale.  England  has.  however,  in  this  trade  a  dangerous 
rival  in  Gennanv,  whose  manufacturers  generally  make  up  their 
candles  in  imitation  of  the  English,  wrapning  and  packing  them 
in  the  same  manner ;  they  also  otfer  facilities  to  importers  by 
makins  them  in  anv  size  and  weight  required,  and  it  has  Ijeen 
found  that  there  is  a  readier  sale  for  thinner  candles  made  up  in 
packets  resembling  the  English  pound  packet.-,  but  lighter,  and 
consequently  sold  at  an  apparently  cheaper  rate,  though  really  at 
a  greater  profit. 


Chemicals  and  Drugs. 

imported  arc  nitre 


from 


The  principal  chemicals  and    dru: 
England  and  arsenic  from  Franco. 

KOUMAXH. 

Drugs  and  Chemicals. 

The  imports  of  drugs,  chemicals,  and  drysalteries  into  Rouraania 
during  the  years  1886  and  1887  have  been  as  follows  :— 


1886. 


1887. 


Vegetable  essences  and  dnies 

Perfumery 

Chemical  products 

Dyes,  vatnish,  &c 

Oil,  tallow,  wax,  &c I     2,880 


Tons.  ' 
1,572 

37 

8,476 
1,177 


£ 

57,177 

Tons. 
l,99!i 

9,800 

»!>  1 

12i>383 

i^V  ] 

67,So7 

1,708  '• 

140,209 

2.338 

£ 
72.772 

6,988 

148,591 

73,0-31 

104,7;0 


Sfatn'. 
Hints  to  British  Traders. 

The  practice  of  German  manufacturers  to  send  young  men  to 
find  out  the  needs  of  the  people,  to  learn  their  language  and 
industrial  powers,  is  not  being  followed  by  English  manufacturer-, 
though  no  doubt  the  latrer  would  be  able,  with  English  goodie  to 
compete  with  Spanish  manufacturers.  Of  course  we  must  expect 
imitation  and  competition  from  the  industrious  and  lutclligeiit 
Catalan  people  ;  but  we  have  something  worse  than  that  now  ;  they  do 
not  imitate  I'orthe  s.akeof  imitating  English  goods,  for  their  culour^. 
designs,  ic.  are  produced  from  the  brain  and  the  nntnral  taste  ot 
the  people ;  but  thev  put  up  the  native  wares  for  sale  as  English, 
and  no  patents  or  trade-mark  will  protect  our  goods,  or  prinTnt  the 
Catalans  from  imposing  their  wares  as  English  make  and  English 
production.  High-class  goods  have  found  eood  sales  during  the 
year  and  thev  will  no  doubt  continue  to  find  an  excellent  market ; 
but  this  success  raav  lie  short-lived,  because  foreign  manufacturers 
come  here  and  manufacture  for  themselves  what  the  Catalans  niay 
not  have  vet  learnt  to  make.  It  is  a  mistake  to  suppose  that 
Barcelona  is  not  able  to  absorb  the  finest  articles  manufactured  m 
Endand  ;  wealth  and  pride  do  it,  and  the  rich  will  go  to  any  expense 
to  obtain  the  finest  articles  made. 

Imports  and  Exports. 

The  countries  from  which  Barcelona  imports  most  are.  in  order 
of  importance,  the  United  States,  Crtrmany.  France,  and  the  I  mted 
Kingdom.  The  exports  of  Barcelona  mostly  go  to  Mexico,  the 
Argentine  Republic,  Italv,  the  United  Kingdom,  and  France.  The 
imports  included,  in  1S87,  57.304  tons  ot  drugs  and  chemicals  and 
108  tons  of  mineral  waters. 
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The  Alcohol  Question. 

There  h.is  been  a^ood  deal  of  trouble  in  Barcelona  last  vear  about 
the,  question  of  the  importation  of   foreign  alcohol,    those  who 

lTtTA*'SH^^'"^"-''"°"  '^T^"""^  "'»t  i'^'"*'  necessary  to  ^e 
fortifyins  of  their  wines,  as  they  could  not  distil,  for  mauv  reasons 
Spanish  wmes  into  spirits  to  elaborate  the  weaker  and  deteriorated 
Til-ii;  1  "  ■^  °  "Pl'o^ert  the  introduction  denounced  the  German 
alcohol  lis  poisonous  and  deleterious  t.healtli  and  morals  but  all 
agreed  that  the  stuff  introduced  s-'enerally  was  rubbisl,  a,  d  nMt 
L"L  !."«"",''"';""■"='*■  T'"=  controversy  continued  for  montlis 
«n«i?,  ^Ko.v-'lf'-'ler  was  promnlRated  that  all  spirits  imported  into 
Spain  were  to  be  subjected  to  strict  examination,  and  that  those 
with  wTnes"™""   •'"""'"'''  """"''  '"  ■•<''">«■•<'''  >'"«'  for  nii"[n| 

i 
Quicisi/ver. 
The  British  \-ice-Consul  at  .Seville  says  :-AltIioufth  there  is  a 
decrease  in  the  quantity  of  quicksilver  shipped,  it  does  not  m4n 
th,it  less  IS  produced  at  the  mines  of  Almaden,  but  that  other  port" 
Ket  a  larger  share  of  the  supply.  Thisis  because onlvcomparativelv 
smaU  steamers  come  here,  and,  as  quicksilver  is  an  article  of  great 
^aIue  It  will  not  be  trusted  to  boats  that  have  not  Lloyd's  hiehest 
ela.ssification,  on  account  of  increased  insurance.  ii'snest 

Drugs  and  Chemicals. 
The  British  Consul  at  Cadiz  roports  that  drugs  and  chemicals 
show  an  increase  to  the  value  of  i,;,71i)/.  as  compared  with  ige 
duruig   which   year   the   imports  were    to  the   value  of  "tlin/ 
Great  Britain  supplies  about  fialf  the  quantity  of  these  articles 

TiRREV. 


tartar,  of  which  alwut  «0  tons,  worth  l.noo.OW  francs,  are  produced 
e^e^y  year  and  exported  to  Germany,  France,  the  f„  ed  sTate« 
and  also,  though  in  very  small  qu  .ntities,  to  England  A  limled 
eompany  with  a  capital  of  mo,<m  francs  his  bS;n  fo?med  with  he 
intention  of  working  these  tartars  into  cream  of  tartar  and^artari," 
acid,  and  it  h  eip-cted  that  tliey  will  begin  work  during  the 
coming  autunin.  Wine  lees  are  also  prepared  in  this  Ltr  ?t  bv 
ressins.and  then  drying  up  the  residues  of  wine  which  form  il 
luJfnV'^"'',  *"««■■"'  i'  kept.  About  MU  tons  voarK  of"hi" 
S^?  '^iie^^pLI^.JrS^^Sli^.l-P"-*-'  '0  German;  ;,^^? 


1837. 


1886. 


Tartar  ... 
V'ine  lees. 


Tons. 
450 


Francs. 

1.0011,000 

3.33,3335 


Tons.       Francs. 

500       I  l,20O,OW) 


600 


3(!fl,'0O 


Drugs,  Perfumery,  Soap,  ^-c. 


drn^r  F^t  1  w"'"'  ^*  Saloniea  says  that  the  annual  value  of 
drugs  imported  from  France  is  between  a.imi.  and  S.otiu?  The 
public  lerj  attach  considerable  importance  to  good  pharmaceutiral 
Fn^Hnd'  f;t^-  "  if?  '^■ve  the  preference  to  French  goo  Is!  tl  oiS 
ingiand,  Austr  a  Italy,  and  Belgium  are  competitors.  There  is  a 
good  s,le  for  sii  phate  of  quinine,  owing  to  the  prevalence  of  fever 

?f  M  ea"c,""Hf  ^"l/'Vi'^rX^"' '''■'■  "■■="^'>'^-''  "■'^  -^old  at  about 
3s.  ,</.  each.  He  adds  that  there  is  room  for  a  large  trade  in 
ordinary  toilet  soaps  „  small  sizes,  of  different  shapes  and  c"oui!^ 
^nl/f /''r™-''''  he  sending  of  small  perfume  bottesn  the 
!n  nil  "^A  """!"'■  ■^'■-  J'"^  expensive  kinds  have  only  a  verv 
suyU  sale.  According  to  the  French  Consul  at  Adrianonle  the 
lollowing  goods  are  ready  sale  in  the  country  ^-Colonial  products 
dnigs,  mecT.cmes  prepared,  perfumery,  soaps,  essences?aid  pomade^!' 

United  Status. 

Drugs,  .^otip,  and  Perfumertj. 
According  to  the  German  official  Uandels-Archie,  drugs  are  onlv 
imported  into  San  Francisco  direct  from  Germany  to  a  smal"Stent 
hein^  chielly  brought  through  Xew  York.    One  of  the  largest  (inn s 
here  has  an  awnt  in  London,  who  buys  all  the  goods  nSded  from    i 
hor^naniSu?,^.!"^'-"™-^  ^'^  ^'--'  -'-'^  ^^IZ.   j 

Chili.  t 

Drug  Exports. 

The  following  are  values  of  the  principal  articles  of  nharma 

ceutical  interest    eiported   from    Chil,    diiring  1883  and  Shi    ' 

Chilian  silver  dollai-s,  equal  to  Ss.  -Id.  sterling  :-  ' 


Drug  Imports  into  Naples. 

w;Sl'i!''J,f  ,"'^  •^■'^r  ^^'^i'  '^'^f^"^  imported  from  abroad  -M-'  3s77 
worth  of  drugs,  colonial  produce,  and  tobacco,  agiiinsl  sWsl/  i, 
the  preceding  year.  Of  che-nicals.  medic:nes?"a  1  perKmierv 
W./2,/.  were  imported  in  1R87,  and  UO,u\V.  in  1SS6.  l«^""™<-0. 


Turkey  ix  Ash. 

The  Drug  Trade. 

The  coiLsuniplion  of    drugs  and  chemicals  in  .Smvira  i,  verv 
considerable,  and  in  1S87  alone  over  i.siHj  packages  «eri  landed  no-f 

German  drugs,  especially  febrifuges  (a  verv    arge  arUcIe  of  con 
•  em  «lVw,  '^?  ^'-■™""'  Ir  ■""^"  increased  sin«  1885     Imong 
It,fiv  ?  /  ?     S''  "^  mostly  procured  from  England,  France  and 
salts  \^.e  ,!»'''■'"  "''°  ,'"™  yermany,  sulphur  .soda    a  fd  mta" 
salts  are  the  principal  ones,    s  c  lian  sulphur  is  much  i.i™l   t^ 

Tl'rkey  in  EnKOPE. 
Chemicals  for  Saloniea. 

in^S^ir^r'fci^s  S-i^Sf^^^Sn^MIr  J;:-^^^: 

to  3s. ;  Kurpah,  :is.  o  4... ;  Bengal.  4s.  IM.  to  6s.  coehineal  I's  4J 
to  is.  6</.  per  lb.;  alum.  <Ss.  toCs.  5d.;  copperas  .3s  6rf  0  4,  ■■inl' 
sal-ammoniac.  3i!.?.  to  38s.  per  cwt.  '     "•' 


United 


Kingdom.   Germany.  I   France,  j    ^^^^ 


United 


(1883         20,865 

Beeswax  < 

US86         2.3,2.38 

„  (-1885  I       32,251 

Honey  ^ 

(.1886  I       45,470 

fl885  I  1,352,030 

Iodine  i 

U886     1,070.760 

„   .„  n*'^  I       12,600 

QuiUaya  i 

(l886         19.479 


36,258 
42,712 
40,571 
45,011 
606,120 
274,550 
24,693 
28,851 


5,694.  I 
15,068  I 
29,569 

24,805    I 


10,961 
32,154 


609,150 

Wl,080 


3.727 


Italy. 

Tartar  jValerials  at  Barlella. 

rJ^t^  ^^  'H' '"  *''"  '^°''«''*  >»  ^^hich  grapes  have  been  treated 
for  the  manufacture  of  alcohol  are  pressed,  and  tie  watery 
bv  ^.^r'^''  thus  gamed  is  led  into  wood  reservoirs  where  itZnns 
hy  cooling,  another  important  article  of  commerce,  vU,  half  refined 


STATISTICS. 

Mineral  Statlstics  of  the  United  St.vtes  in  1887. 

Copper. 

Total  production   184,670,324  pounds,  of  which  3  750  onn  nonn,i= 

ZZTJl"''""'  ™P°'-f>''i  P.^ites.    The  total  value  was^lM"4i' 

dollars,  at  an  aiei'age  of  IVi  cents  per  pound.    The  estiiiiHtJ    t7,fT 

consumption  of  cop,>er  in  the  Unite^d  Spates  increasS'T/abotit  M 

Lead. 
The  production  of  lead  was  100.700  short  tons  valued  at  n  x,;«  rw>,. 
dollars  at,90  dollars  per  short  ion.  The  fcy  ncre^e  o^-'d^" 
silvensed  "lead  from  114,829  short  tons  in  ISSt!  to  IS^to'  n  ISS?' 
was  probably  due  to  the  importation  of  Meiiran  lead  sdvei  ores 
The  large  product  of  non-argentiferous  le.-id.  -o  148  sdiort  tons  ij 
tZ  "r^S'^  J?  the  development  of  the  Saint  jS^  distdct  °,  MissSuVr 
The  production  of  white  lead  and  the  several  oiides  fr.  n  Di<' ImI 
increased  to  a  total  of  about  7.5.O00  short  tons  Pi=-l6ad 


lS^^l  Mtl?l''fn"is'?-"'"Tl''"'":  an  increase  from  42.641  short  tons  in 
i.viD  ioau,.j4<i  in  188,.  The  price  increased  to  4J  cents  ner  nonnrt 
making  the  total  value  in  1887  4,782,300  dollars.  The  prod^ietC  of 
WW.SSdolfa'S.  "'''"''"■'  '•''"■'  "'  ^'-'"^  ^I'ort  foSs   vkiaed  at 
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Quicli.iiluer, 

Production  and  value  increased  from  29i)31  flasks,  valued  at 
l.OfiO.nno  dollars,  to  S3.S25  llasks,  valued  at  I,t29,0fl0  dollars.  Except 
65  flasks  from  Oreijon,  tlie  total  supply  came  from  California. 
The  price  in  1887  varied  tram  3<!'50  dollars  to  tS  doUai-s  per  flask 
in  San  Francisco. 

XicM. 

The  supply  includes  183,125  pounds  of  metallic  nickel,  valued  at 
117,2*-M)  dollai*s,  10.S46  pounds  of  metallic  nickel  contained  in  matte, 
and  11,.?95  pounds  contained  in  nickel  ammonium  sulphate.  Total 
value,  133,200  dollars. 

Cobalt  Orlde. 

The  product  includes  5,7»)9  pounds  of  cobalt  oxide  for  potters'  use 
and  12.571  pounds  of  oxide  in  matte  exported  to  Europe,  Total 
value  18,774  dollars. 

Chromium, 

Shipments  from  California  increased  to  3,000  tons  on  account  of 
better  freight  facilities  by  rail  to  the  Eastern  States.  The  total 
value  in  San  Francisco  was  40,u00  dollars. 

Manganese. 

The  total  production  of  msinganese  ore  in  the  vear  endinsSIst 
December  1S87  was  34.524  tons,  valued  at  3.33,^44  dollars.  The 
production  of  manffaniferous  pon  oi-e  was  211,751  tons,  v,iined  at 
about  600,000  dollars.  The  production  of  argentiferous  manganese 
ores  was  60,000  tons,  valued,  chiefly-  for  its  silver,  at  about  6(K1,000 
dollars. 

Antimoni/, 

The  production,  all  in  California,  was  7,'t  tens,  valued  at  15,500 
dollars.  This  is  an  increase  froir.  83  tons  in  188  ^  valued  at  "iCOO 
dollars. 

Alnmiiiium. 

The  production  of  aluminium  bronze  containing  10  per  cent, 
aluminium  inci-eased  to  14i,7t'»4  pounds  in  ik.^7,  valued  at  57.905 
dollars.  t)ther  alloys,  principally  of  iron  and  aluminium,  amounted 
to  ■42,617  pounds,  worth  17,000  dollars. 

Platinum. 

Considerable  search  by  dealers  produced  41S  ounces  of  crude 
platinum,  valued  at  1,838  dollars.  Part  of  this  came  from  British 
Columbia. 

Cohe. 

The  total  production  of  coke  in  the  United  States  for  the  vear 
ending  3lsr  December  1887  was  7,857,487  short  tons,  valueel  at 
15,72.3,574  dollars.  This  is  the  greatest  product  ever  reached  in  the 
United  States,  being  1,022,419  tons  greater  than  in  1886. 

Petroleum. 

Total  production,  28,249,513  barrels  of  42  gallons  each.  The  total 
value  at  an  avenure  of  60  cents  was  16.949,726  dollars.  The  incre.ase 
over  1S8C  was  very  slight,  only  139,4:^8  barrels.  There  was  a  decrease 
of  lit  cents  per  barrel  in  the  average  price. 

Natural  Gas. 

The  production  of  natural  gas  in  the  United  States  hi  1887  was 
equivalent  to  9,055,000  short  tons  of  coal  displaced.  This,  at  an 
averase  value  of  1'50  doUar-^a  ton.  would  make  the  value  of  the 
coal  displiiced  by  natural  gas  (which  is  the  measure  of  the  value  of 
the  gas)  13,5S2,500  dollars.  In  1886  the  corresponding  quantity  was 
8,353,000  tons,  worth  9,847,150  dollars. 

Cement. 

The  production  of  cement  from  natural  rock  was  6,692,744  barrels, 
valued  at  77i  cents  per  barrel,  making  5,186,877  dollars  as  the  value 
of  the  ywr's  product. 

Corundum. 

Total  production  from  Korth  Carolina  and  Georgiii,  600  short 
tons,  with  a  spot  value  of  108,0<)0  dollars. 

Novaculite. 

Production,  1,800,000  pounds,  valued  in  the  rongli  state  at  16,000 
dollars, 

•  Infusorial  Earth. 

Harj-Iand  produced  3,000  tons,  worth  15,000  dollars. 

Precious  Stones. 


Phosphate  lioch. 

South  Carolina  phosphate  rock,  480,558  lone  Ions,  valued  at 
1,8.36,818  dollars,  an  increase  of  50,009  tons,  but  a  decrease  of 
36,118  dollars  in  the  value,  due  to  greater  competition,  reducing  the 
price  to  3' 75  dollars  for  land  and  4  dollars  (or  river  rock. 


Marls. 

In  New  Jersey  the  production  is  estimated  at  600,000  tons,  worth 
about  800,000  dollars.  'While  the  Xew  Jersey  marl  is  yielding 
slowly  to  commercial  fertilisers,  the  Virginia  marls,  as  well  as  those 
in  North  and  South  Carolina,  Georgia,  Mississippi,  and  Florida,  are 
finding  increased  local  use. 

Salt. 

Production  in  1887,  7,>i31,902  bnrrels  (of  280  pounds)  ;  value. 
4,093,848  dollars.  The  annual  production  has  increased  each  year 
since  1883.  hut  the  total  value  has  declined,  beini  less  in  1887  than 
in  1884,  althonsh  only  6,514,937  barrels  were  made  in  that  year. 


Bromine. 

Stocks  accumulated  in  1886  and  reduced  the  output  of  1887  to 
199.0S7  ponnils,  valued  at  61,717  dollars.  The  price  was  held  at 
31  cents  per  pound. 

Bora.T. 

PiYxlnction  11,000,000  pounds,  all  from  California  and  Nevada. 
Total  value.  5.50,000  dollars,  at  5  cents  per  pound  for  the  average 
giwle.    The  price  was  rising  at  the  close  of  1837. 

Sulphur. 

Production  about  3,ii00  tons,  from  Utah,  worth  100.000  dollars. 
Litiiation  checked  the  use  of  an  increased  plant.  The  imports  of 
Sicilian  sulphur,  with  small  shipments  from  Jspan,  were  98,882 
long  tons,  valued  at  1,683,360  dollars. 

Pyrites. 

Production  52,500  long  tons,  valued  at  210.000  dollars,  at  I  dollars 
per  ton  at  the  mines. 

Barytes. 

The  production  increased  to  15.000  long  tons  of  crude  barytes, 
valued  at  7.5,000  dollars  at  the  mines. 

Gypsum . 

The  condition  of  the  indiLstry  is  practically  unchanged.  The 
estimated  total  product  was  93.ono  short  tons  of  crude  g.vpsum, 
valued  at  42."i,000  dollars.  In  aildition,  162.151  long  tons  of  crude 
gypsum  were  imported,  chiefly  from  Nova  Scotia. 

Mica. 

The  production  increased  to  70.500  pounds,  valued  at  142,250  dollars. 
The  increase  was  chiefly  in  North  Carolina.  New  Hampshire, 
Jlassachusetts,  and  Vinrinia  also  producf^d  mica.  No  shipments 
were  reported  from  the  Black  Hills  or  New  Jlexieo.  The  use  of 
mica  waste 'is  increasing;  2,000  tons,  worth  15,000  dollars,  were 
ground  in  1887. 

Felspar. 

The  amount  consumed,  principally  by  potters,  was  10,200  long 
tons,  valued  at  56,100  dollars  before  grinding.  This  includes  freight 
to  the  j)rincipal  markets,  Trenton  or  New  York.  The  consumption 
in  ISSii  was  about  5,0)0  tons  less  than  th?  prodnction  returned  by 
quarrymen. 

Flint. 

Por  pottei-y  19,800  tons  were  used.  Including  the  use  for  sand- 
paper and  in  glass  manufacture,  the  total  consumption  was  about 
S2,o»0  tons,  worth,  unground,  185,000  dollars. 

Potters'  Clay. 

The  consumption  of  kaolin  and  ball  clay  b^v  potters  aggregated 
28.000  tons,  valued  at  290,000  dollars.  In  addition,  the  potters  used 
15,000  tons  of  flivclay,  worth  50,000  dollars. 

Asbestos. 

The  total  product  hai*dly  exceeded  l.'»0  tons,  worth  4,500  dollars. 
In  addition,  several  hundred  tons  of  fibrous  actinolite  were  used 
for  weighting  paper. 

Mineral  Paints. 


The  value  of  American  gems  in  the  rough  state  amounted  to  I  Including  ochre,  metallic  paints,  and  small  quantities  of  umber 
M,600  dollars,  Iwside?  gold  quartz  for  specimens  and  gems,  valued  I  and  sienna,  the  production  amounted  to  20,000  long  tons,  selling  for 
at  7.5,000  dollars.  310,000  dollars  at  the  mines. 
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Graphite, 

The  production  at  Tii'ondero;ra  is  ropoitcd  us  unchanged.  Small 
lots,  ranging  from  prapliitif  clay  to  pure  graphite,  were  produced 
in  >rorth  Carolina.  Total  production,  416.000  pounds,  worth 
34,000  dollars. 

i 

'  Fluorspar. 

The  production  romaliie  1  constant  at  5,000  tons  in  Indianu.  The 
total  value  was  20,000  dollars. 

Mineral  Waters. 

Tlie  product  which  was  sold  amounted  to  8,259,009  gallons,  worth 
1,261,473  dollars.— £»i7in<;?rin<7  aiitt  Mining  Journal,  New  York. 


Production  of  Pig-Iron  ANn  Steel  in  the  United 
States  in  1888. 

The  American  Iron  and  Stt'el  Asso^'iation  lias  received  from  the 
manufacturers  complfte  statistics  of  the  production  of  pig-iron, 
Bessemer  steel  ir^gots,  and  Bessemer  steel  rails  in  the  United  States 
in  the  lirst  six  months  of  the  present  year.  These  statistics  are  not 
only  complete  but  they  are  accurate  j  they  are  not  "  estimated."  ■ ' 


Total  Pkoduction  op  Pk^-Iron. 


Blast  Furnaces. 


States. 


July  1, 


In. 


Out. 


Total. 


Hainc 

I 
Massachusetts ...,.,.,  , 

I 
Connecticut 

Xew  York . 

I 

New  Jersey I 

Pennsylvania 

Maryland 

Virginia 

Xorth  Carolina t 

Georgia ' 

Alabama  

Texas  | 

AVest  Virginia  

Kentucky  

Tennessee 

Ohio  

Indiana 

Illinois 

Michigan 

AVisconsin 

Missouri 

Minnesota 

Colorado 

Oregon 

CaliTomiu 

Washington  Territory. 

Total  pig-iron 

Charcoal  pig 

■Coke  and  bit.  pig 
Anthracite  pig . . . 


1 
2 

5 

20 

8 

133 

3 

14 

1 

2 

19 

1 

i 

« 

14 

4!! 

2 

12 

U 


1 
2 
4 

13 

6 

1.30 

3 

12 
1 
2 

23 
1 
1 
6 

14 

S3 
1 
7 

12 
6 
4 


12 

110 
12 
20 
X 


8 
1 

6 
3S 
1 
9 
13 
8 
8 
1 
1 


1 

4 

9 

40 

IS 

240 

15 

32 


1 

9 

7 

20 

TU 

2 

16 

27 

14 

12 

1 


ToTAi,  Production  of  Pig-Iron — continued. 


Production. 

Tons  of  2.000  pounds. 

(Includes  Spiegeleisen.) 


Second  Half 
of  1887. 


First  Hrlf 
of  1888. 


Maine 

Massachusetts 

Connecticut 

New  York 

New  Jei"se.v 

I'ennsylvania 

Maryland ,• 

Virginia 

North  Carolina 

Georgia 

Alabama 

Texas 

West  Virginia 

Kentucky 

Tennessee 

Ohio 

Indiana 

Illinois 

Michigan 

Wisconsin 

Missouri 

Minnesota 

Colorado 

Oregon 

California 

Washington  Territoiy . 

Total  pig-iron 

Cliarcoal  pig 

Coke  and  bit.  pig 

Anthracite  pig 


■    2,360 

5,87-5 

10,684 

137,807 

I 
100,837    I 

1,745,796    I 

•  17,127 

81,773 

1,400 

23,914 

141,921 

1,929 

82,560 

24,913 

119,687 

458,640 

8,710 

251,166 

95,466 

64,779 

67,104 

13,164 


1,586 


3,416,210 

363,428 

],«o0,339 

1,201,443 


2,047 

5,239 

11,037 

158,765 

65,697 

1,938,822 

20  ,.300 

93,942 

2,240    I 

17,053 

150,841 

2,454 

49,751     I 
i 
16,992 

130,657 

516,899 

4,301 

314,287 

118,077 

68,729 

71,339 


i 


12,127 


2,550 

7,003 

10,236 

ISI.-'IOO 

3),393 

1.630,843 

6,250 

92,493 

1,100 

2.3,638 

169,696 

2,968 

45,601 

21,267 

122,817 

528.536 

7,300 

294,320 

106,578 

51,477 

60,789 

ll,52i 


3,771,996 

3,382,503 

314,754 

278,2.« 

2,320,296 

2,111,804 

1,136,946 

992,41)1 

iVofe.— Much  the  larger  part  of  the  pig-iron  classed  above  aa 
anthracite  pig-iron  is  made  with  a  mixture  of  anthracite  coal  and 
coke  as  fuel.  The  quantity  of  iron  made  with  anthracite  alone  is 
steadily  growing  smaller.  In  the  first  half  of  IS  88  it  amoimted  to 
only  107,802  net  tons. 


Spiegbleisen. 

The  quantity  of  spiegeleisen  and  ferromanganese  made  in  the 
first  half  of  1887  was  25,4.36  net  tons  ■,  in  tlie  second  half,  22,16!  tons  ; 
in  the  fii-st  half  of  1888,  21,162  tons.— Engineering  and  Mining 
Jonmal,  New  York. 
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MlSEUAt  PnODUCTS  OP  THE  TJnITEB   StATBS,   1882  TO   1887. 

1                     1882.                                          1883. 

1881. 

Quantity. 

Value. 

Quantity,           Value. 

! 

Quantity. 

A^iilue. 

Metallic. 

Pig-iron,  spot  value Long  Tons 

Silver,  coining  value Troy  Oz. 

Gold,  coining  value „ 

Copper  (value,  Xe'v  Yo.k) Lbs. 

Loail  (value.  New  York) Short  Tons 

Zine  (value,  New  York) „ 

Quicksilver  (at  San  Francisco) Flasks 

Nickel  (at  New  York) Lbs. 

Antimony  (at  New  York) Short  Tons 

Platinum  (crude,  at  New  York ) Troy  Oz. 

Aluminium  (at  New  York) „ 

Total  metallic  products 

Non-metallic  (Spot  Values). 

Bituminous  coal I-ong  Tons 

Anthracite 

Petroleum Barrels 

Lime 

Building  stone 

j<;ilt Barrels 

Cement i. 

Limestone  for  iron  fluj Long  Tons 

Phosphate  rock ,. 

New  Jers-y  marls Short  Tons 

Borax Lbs. 

Mica ,, 

Ochre Long  Tons 

Crude  barytes .. 

Precious  stones 

Gold  quartz  jewellerj' 

Pyrites Long  Tons 

Mangimese  ore « 

Chrome  iron  ore ^....  m 

Asbestos Short  Tons 

Graphite Lbs. 

Cobalt  oxide ; >• 

Slate  pigment Long  Tons 

Sulphur Short  Tons 

Asphaltum » 

Corundum ,. 

Felspar Long  Tons 

Zinc-white Short  Tons 

Bromine Lbs. 

.Mineral  waters Gallons  sold 

Natural  g^s 

Gypsum Short  Tons 

Flint Lona  Tons 

Fluorspar Short  Tons 

Novacuhtc Lbs. 

Rutilc 

Total  non  ractallrc  products 

To'.al  mctnllic  products 

Uuspccified  mineral  products,  estimated 

Grand  Total 


4,023, 

3«,197, 

1,372, 

yl,(546, 

132, 

33, 

52, 

281, 


,328 

,695 
,186 
,232 
■SflO 
,765 
732 
616 
CO 
20U 


60,861,190 
81,358,264 
30,053,600 
31,000,000 

6,412.373 

3,250,000 

3,850,000 

332,077 

1,080,000 

4,2.36,291 

100,000 

7,000 

20,000 


12,000 

3,500 

.2,500 

1,200 

425.000 

11,663 

2,000 

600 

8,000 

600 

14,000 

10,000 

230,000 


Dollars. 
106,336,429 

4<5,800,O0O 

32,300,000 

16,038,091 

12,624,650 

3,6t6,620 

1,487,042 

809,777 

12,000 

600 


4,593,310 

35.733.622 

1,451,240 

117,151,793 

143,957 

311,872 

46,725 

38,800 

60 

2U0 

1,000 


219,733,109 


76,076,487 

70,556,094 

23,704,698 

21,700,000 

21,000,000 

4.340,140 

3,672,730 

2,310,000 

],n92,4(i2 

5*0,000 

338,903 

250,000 

105,000 

80,000 

75,000 

75,000 

72,000 

62,500 

50,000 

36,000 

31,000 

32,046 

24,000 

21,000 

10,500 

80,000 

70,000 

700,000 

75,000 

215,000 


68,531,600 
31,336,409 
23,400,229 
32,000,000 

6,192,231 
4,190,000 
S',814,273 

378,.38(> 

972,000 

6,500,000 

114,000 

7,000 

27,000 


25,000 

8,000 

3,000 

1,000 

575,000 

1,096 

2,000 

1,000 

•     3,000 

650 

14,100 

12.000 

301,100 

7,539,423 


Dollars. 
yi,!110,200 

46,200,000 

80.000,000 

1S,06»,807 

12,-322,719 

3,311,106 

l,233,li32 

52,920 

12,000 

600 

875 


4,097.868 

37,741,1506 

l,4.«i9,949 

117,805,107 

1.39,897 

38,344 

31,913 

61,5.JO 

60 

160 

1,800 


203,123,839 


82,237,800 

77,257,055 

23,740,252 

19,200,000 

20,000,000 

4,211,042 

4,293,500 

1,907,1.36 

2,270,280 

486,000 

683,000 

285,000 

84,0110 

108,000 

74,050 

113,000 

137,500 

120,000 

60,000 

8a,0o0 

4<i,o00 

2,795 

24,000 

27,000 

10,500 

100,000 

71,112 

840,000 

72,264 

l,ll»,li03 

475,000 


73,730,5.39 
.33,175,756 
24,089,758 
.37.000,000 

6,514,937 

4,000,000 

3.401,930 

431,779 

875,000 

7,000,000 

147,410 

7,000 

26,000 


33,000 

10,000 

2,000 

1,000 

2,000 

2,000 

600 

3,000 

600 

10,900 

18,000 

281,100 

10,215,328 


Dollars. 
73,76i,621 

48,800,(KIO 

30,800,000 

18,106,162 

10,537,042 

3,422,707 

936,327 

4Ji,4I2 

12.000 

430 

1,350 


186,426,074 

77,417,066 

66,351,512 

20,476,291 

18,500,000 

]9,OCO,000 

4,197,731 

3,720,000 

1,709,965 

2,374,781 

437,500 

490,000 

368,626 

84,000 

100,000 

82,975 

110,000 

175,000 

120,01)0 

35,000 

30,000 

3,100 

20,000 

13,000 

10,500 

108,000 

53,112 

910,000 

07,161 

1,459,143 

1,460,000 


25,000 

100,0110 

23,000 

100,000 

30,000 

120,000 

4,000 

20,00:1 

1.0(J0 

20,000 

4,000 

20,000 

600 

1,S(10 

550 

2,000 

60:) 

2,000 

228,110,380 

.. 

242,111,889 

230,050,674 

219.755,109 

.. 

203,128,859 

.. 

186,126,071 



8,000,000 

8,000,000 

•• 

7,O0O,0;)0 

456,163,489 


453,210,718 


113,176,718 


I,one  tons  are  tons  of  2,210  avoirdupois  pounds, "  short "  tons  are  2,000  poui'ds.  "Coining  value  "  is  1*2929  dols.  per  troy  ounce  for  silver, 
anrl  20'671S  ilols.  per  trov  ounce  for  gold. 

The  llnsk  of  quicksilver  is  7tii  pounds,  the  barrel  of  petroleum  contains  12  U.  S.  gallons,  the  barrel  of  lime  contains  200  pounds,  the 
barrel  of  salt  contains  2S0  pounds,  the  barrel  of  common  cement  contains  30ii  pounds,  ihe  liarrel  of  Portland  cement  coi'.tains  400  pounds. 

No  pure  mctalMc  aluminium  was  produced  in  tlio  United  States  in  1887.    Tliu  value  given  is  for  tha  aluminium  in  alloys. 
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Mineral  Pboducts  of  the  United  States,  1882  to  1897— conlinued. 


1885. 


Quantity. 


1S86. 


1887, 


Yalue. 


Quanti^. 


Yalue. 


Quantity. 


Value. 


'J"^"'<^-  Dollar*. 

Pic  iron,  >pot  \  aluo Long  Tons  4,014,oi5  6 1,"12,400 

Silver,  coining  value Troy  Oz.  38,910.279  51,6u0,000 

Gold,  coining  value „  I,5S8,S7ii  31301,000 

Copper  (value,  New  York ) LIjs.  170,96-2,607  18,2fl-i999 

Ix!ad  (i-alue,  New  York) Short  Tons  129,412  10,4«J,«1 

Zinc  (value.  Xew  York) „  ii.nSS  3,539,8o6 

Quicksilver  (at  San  Francisco) Flasks  32,073  979,189 

Xickel  (at  Xew  Y'ork) Lbs.  277,90*  191,7=3 

Antimony  (at  Xew  Y'ork) Short  Tons  50  lo.OUO 

Platinum  (crude,  at  Xew  York ) Troy  Oz.  250  187 

.Vluminium  (at  Xew  Y'ork  I „  3,  loo  2,530 

Total  metallic  pi-oducts ..  181,599,365 

Xos-METALUc  (Spot  Vaiues). 

Bituminous  coal Long  Tuus        6t,$10,66S  82,W",6tS 

Anthracite ,.  31,228,54.S  76,671,94s 

Petroleum Barrels  21,S42.W1  19,193,694 

Lime 1*1,000,000  20,000,000 

Building  stone ..  19,000.000 

Salt Barrels  7.038,65.3  4,S2S,3I5 

Cement .  4.UO,0CO  3,492,500 

Limestone  for  iron  flui Long  Tons  3,356,956  1,678,478 

Phosphate  rock ,,  437,85i;  2,846.061 

Xew  Jersey  marls short  Tons 

Borax Lbs. 

Mica ,, 

Ochre Long  Tons 

Crude  barytes 

Precious  stones 

Gold  quartz  jewellery 

Pyrites Long  Tons 

Manganese  ore „ 

Chrome  iron  ore ,• 

.\sbestos Sliort  Tons 

Graphite Lbs. 

Cobalt  oijde „ 

Slate  pigment Long  Tons 

Sulphur Short  Tons 

Asphaltum ,, 

Corundum 

Felspar Long  Tons 

Zinc-white  Short  Tons 

Bromine Lbs. 

Mineral  waters Gallons  sold 

Xatural  gas 

Gypsum Short  Tons 

Hint Long  Tons 

Fluorspar Short  Tons 

Xovaculite Lbs. 

Sutile „ 

Total  uou-metallic  pixiducts 

Total  metallic  products 

Vnspecified  mineral  products,  estimated 

Grand  Total ..  428,713,909 


5,683,329 

39,443,312 

1,881,250 

161.235,:iSl 

135.629 

42,641 

29,9S1 

2U,9;r2 


DoUai-s. 
95,195,760 

31,000,000 

.33,000,000 

10,527,631 

12,667.749 

3,752,408 

1,060,000 

127,137 

7,000 

100 

27,n<>0 


6,417,148 

41,269,240 

1,596,300 

181,670,324 

160,700 

50,340 

33,833 

205,556 

75 

418 


65,S10,i'.76 
34,853.077 
28,110,115 
42,300,000 

7,707,081 

4,50.1,0<X) 

4,717,163 

4.30,519 


215,361,823 

78,481,036 
76,119,120 
20,028,437 
21,250,000 
19,000,000 
J,736,.585 
3,990,00) 
2,8.30,297 
1,872.936 


78,426,214 
37,578,747 
28,249,313 
46,750,000 

7331,962 

6,692,744 

5,377,000 

480,558 


Dollars. 
121,923,800 

33,441;)0O 

33,100,000 

21,052,410 

14.463,000 

4,782,300 

1.129,000 

1.3.3,200 

13,300 

1338 

74,905 

230,419,283 


97,939,636 
84,532,181 
16,949,726 
2.3,375,000 
23,000,000 
4,093,846 
5,186.877 
3.226,200 
1,8-36,818 


873,000 

437,300 

800,000 

400,000 

600,000 

300,000 

8,000,000 

480,000    ; 

9,778,290 

483,913 

11,000,000 

330,000 

92,000 

161,000 

441,000 

70,000 

70,500 

142,250 

3,930 

4.3.373 

13,800 

285,000 

20,000 

310,000 

15,000 

75,000 

10,000 

50,000 

15,1)00 

75,000 

.. 

69,900 

.. 

79,056 

., 

88,6tM) 

■• 

140,000     ! 

.. 

40,000 

.. 

73,000 

49,000 

220,500     1 

35,000 

247,500 

52,5<lO 

210,0<_)0 

23,258 

190,281     1 

30,193 

277,636 

34,524 

33.3,844 

2,700 

40.000 

2,000 

30,000 

3,000 

40,000 

300 

9,000 

201) 

6,000 

130 

4,300 

327.883 

26,-231    1 

415,325 

33,242 

416,000 

31,000 

68,723 

65,373    ' 

.. 

36.S7S 

18,310 

18,774 

1,975 

24,687 

3,000 

30,000 

2,000 

20,000 

715 

17,873 

2.300 

75,000 

3,000 

100,000 

3,000 

10,300 

3,500 

14,000 

4,000 

16,000 

600 

108.000 

645 

116,190 

600 

108,000 

13,600 

68,000 

14,900 

74,500 

10,200 

56,100 

15,000 

1,050.000 

18,000 

1,410,000 

18,000 

l,410,0i» 

310,iXK) 

89.900 

428,334 

141,350 

199,087 

61,717 

9,148,401 

1,312,845 

8,950,317 

1,284,070 

8,259.609 

1,261,4-;) 

.. 

4,851,200 

.. 

9,847,150 

.. 

1:1,582,500 

9<J,105 

405,000 

95,250 

428,625 

93,000 

425,000 

30,01X1 

120,000 

30,001) 

120,000 

.32,000 

185,000 

5000 

22,300 

5,000 

22,500 

5.000 

20,000 

1,000,000 

15,000 

1,160,000 

15,000 

1,200.000 

16,000 

600 

2,000 

60O 

2,000 

1,000 

3,000 

•  . 

210,114,344 

•  • 

213,963,063 

.. 

281,637,062 

•  ■ 

181,599,363 

.. 

213,364,825 

.. 

230,419,283 

•• 

7,000,000 

■• 

6,OtPO,000 

•• 

1^000,000 

465,327,888 


5.38,056,345 


'•  Cnspecified  mineral  products  "  includes,  except  where  an  amount  Ls  specified  in  the  table,  flre-elav,  kaolin,  pottere'  clav,  common  brick 
cl».v,  terra  eotta.  building  sand,  elass  sand,  limestone  used  as  jlui  in  lead  smelting,  limestone  in  glass  making,  iron  ore  used  as  flux  in  lead 
smeltuig,  marls  (other  than  Xew  Jersey),  gypsum,  tin  ore,  iridosmine.  mill  buhrstone  and  stone  for  making  grindstones,  novacuLite,  litho- 
^phlc  stone,  talc  and  soapstone,  quartz,  nitrate  or  soda,  carbonate  of  soda,  sulphate  of  soda,  native  alum,  ozocerite,  mineral  soap,  strontia, 
infusorial  earth  and  tripoli.  pumice-stone,  sienna,  amber,  zinc-white,  and  mineral  tmteTs.—EitgineeriMg  and  Mining  JoHmal,  iVew  I'ork, 
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ExpoHs, 


Board  of  TnADii  Retchss. 
Jmpuiln. 


July 
1880. 


July 

1887. 


Drugs,  unenumerat«d. . 

Chemical  manufactures 
ami  )irodm'(s,  uiienu- 
merated 

Chemicals  and  dye- 
stuffs,  unenumerated 

Oils,  not  enumerated. . . 
AlkaU 


Brimstone 

Nitrate  of  soda  ... 
„      of  potash . 

Quicksilver 

Cinchona  bark — 


Value  £ 

46,226 

54,817 

n 

123,300 

130,869 

„ 

163,410 

lo7,2;n 

„ 

109,988 

89,632  1 

C       Cwt. 

6,484 

5,363 

\  Value  £ 

,5,169 

4,9i^S 

r      Cwt. 
lvalue  £ 

39,204 

4<1,042 

13,386 

11,046 

1      Cwt. 
lvalue  £ 

137,718 

78,480 

60,382 

32,600 

r      Cwt. 

12,063 

12,349 

Gum  Arabic  . 


Lac  seed,  shell,  stick, 
and  dye  •• 


Bark    (for  tanners'  or 
dyers'  use) 

Auiliuc 

Alizarine 

Other  coal-tar  dyes  .... 


(.Value  £ 
C  Lbs. 
lvalue  £ 
f  Cvft. 
lvalue  £ 

(  Cwt. 
lvalue  £ 

r      Cwt. 

Lvalue  £ 

r      Cwt. 

lvalue  £ 
Value  £ 


Cochineal . 


Cutch  and  gambler  — 
Indigo 


Madder,      madder-root, 
ic 


Cocoa-nut  oil 


OUve  oil  . 
I'alm  oil 


Petroleum  oil ... . 
Various  seed  oils. 
turpentine 


f  Cwt. 
1  Value  £ 
r  Tons 
lvalue  £ 
r  Cwt. 
lvalue  £ 
C  Cwt. 
lvalue  £ 
(-  Cwt. 
lvalue  £ 
Tuns 
Value  £ 
Cwt. 
Value  £ 
OaU. 
Value  £ 
Tons 
Value  £ 
Cwt. 
.Value  £ 


■{v 


11,794 
33i,317  ' 
30,420 
12,071  \ 
64,374  I 
2,783 
10,S2«  I 
5,112  ' 
14359  I 
*S,074  ' 
22,040 
22,809 
14,872  I 

678 
4.324  I 

l,:)us 
31,174  ' 

2,4f2 
32,542 
031 
1,363 
4,.t07 
0,378  I 
1,511 


11,136 
356,523 
30,S01 
10,492 
$9,763 
4,112 
19,269 
10,162 
28,551 
41,786 
20,032 
23,895 
18,786 
1,103 
8!>8 
2,600 
1,075 
25,787 
2,166 
37,072 
1,845 
2,521 
7.30 
1,118 
1,631 


July 

1888. 


02,665 

100,918 
185,526 
76p3S 
6,243 
6,242 
60,880      > 
13,851 
112,020     j 
49.019     I 
18,800 
16,217 
22,125 
2,196 
H072 
41,747 
6,853 
21,588 
8,157 
19,301 
47,608 
25,444 
22,115 


July 

July 

July 

1886. 

1887. 

1888. 

British  and  Irish  produce  : 

Druits  and  chemical 
preparations,    and 
medicines ^  alue  i 

-s.?*? 

6I,9?2 

65,716 

Sundry  chemicals     -            ;> 

271,122 

298,661 

322,275 

Painters'  colours  aud 

IftTlfln 

n9iii 

11.^  TI-" 

{ 


55,SS5 

57,088 

110.683 

,82,401 

114,507 

77,979 

6,295,797 

10<t29,298 

172,583 

260,681 

1,851 

"    747 

40.810 

18,179 

61,442 

65,819 

'       78,208 

83,4*2 

162 

017 

1,496 

35,600 

1,975 

31,687 

2,101 

2,082 

2,713 

2,982 

586 

22,801 

76,SB7 

72,778 

8,702,765 

204,188 

714 

17.SC4 

71,S4S 

94,484 


materials  . 


Alkali 


j-       Cwt. 
lvalue  £ 


r     Cwt. 
Bleaching  materials.  \^^^^^^ 


Seed  oil. 


{v 


Tons 
alue  £ 


Pickles.  vuieg-.ir, 
sauces.condiments, 
and  confectionery.      \  alue  t 


Soap. 


(v 


Cwt. 
alue  £ 


Foreign  and  Colonial  merchandise : 
Value  £ 


Chemicals,  unenume- 
rated   


Cinchona  bark . 


Cochineal . 


Cutch  and  gambler 


lvalue  £ 

C       Cwt.  ' 
lvalue  £ 

(■      Tons 
lvalue  £ 


Gum  Arabic  . 


Indigo. 


Lac.  seed,  shell,  sticky 
and  dye  . . 


{v. 
{v. 

=k,  r 

••   IVi 


Cwt. 
alue  £ 


Cwt. 
alue  £ 


Cwt. 
alue  £ 


r      Cwt. 
<^''-""""' lvalue  £ 

r     Tuns 
lvalue  £ 


Olive  oil  . 


Palm  oil . 


PetiDleum  oil . 


Cwt. 
'alue£  I 

Gals. 

i 
alue  £ 


Quicksilver. 


{Lbs. 
Value  £ 


4«i,8!i9 
134,176 

105,309 
32,837 

4,228 
!i2,952 

93,371  I 

40,416 

40,073 


18,443 

7,641 
31,246 

780 
3,309 

896 
23,830 

4,620 
15.176 

2,483 
60,890 

5,419 
15,136 

5,318 

7,185 


460,001  43)*,590 

137,070  ,  119,578 

102,278  ,  116,639 

38,776  j  45,366 

4,346  I  5,353 

98,78S  108,387 

1 

93,150  '  105,187 

30,095  37,493 

40,687  35,775 


17,487         14,63S 


7,290  \ 

33,246  ' 

I 

533  1 
3,447 

BOl  I 
23,398  ! 

3,552 
14,624 

2363 
63,070 

0,071 
16,335 

S,467 
12,060 


232 

1 
809 

9,938 

12,142 

76,180 

27,703 

78,171 

27,116 

28,040 

25,430 

1,352 

1,351 

527,687 

618,294 

28,058 

H837 

12,968 

38,896 

686 
3,628 

407 
11,711 

4,912 
19,95S 

1,823 
39,062 

7.849 

20,277 

9,921 

11,793 

324 

13.210 

60,836 
67,188 

36,897 
1,675 

243,485 
24,295 
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Valik  of  TiiK  Exports  from  the  ITxited  Kingdom  of 
Chemical  PuomcTs  and  Preparations  of  British 
Origin  and  Manufacture. 


To 

1883. 

188t.        1885. 

1886.       1SS7. 

Sl,S7l 

£ 
73.178 

88,073  1   69,267      78,206 
59,845  '  69,022      35,223 

Sweden 

51,907 

64,145 

Norway 

8,608 

7,921      11,368 

11,587 

11,086 

CkTuianj' 

217,222 

291, t21 

223,052 

208,261 

246,1W 

Holland 

282,292 
lt7,G<ii 

asfi,ssi 
uiii,i;.i9 

241,096 
73.819 

207,855 
94,351 

190,538 

Belgium 

94,111 

2;l,53- 
35,'<i<4 

29(1,270    207,113 
31,618      31,524 

277,656     388.407 

Portugal 

28,S193 

22.215 

Miulehii 

OHO 

1,073 

1,317 

1,810 

1,279 

Spain  

5fi,(112 

(i2,2U 

4S,!119 

43,032 

46,171 

Italv 

Sti.OS.'i 

S.OSS 

70,362 

ii,!:oii 

87,857 

r,,T,'.io 

57,978 

73.;i50 

Austria 

8.248.       3,719 

1170 

976 

1,119 

992            873 

Turkey  (Eni-opc)    

7,773 

^,700 

8,856 

6.694 

7.7,S6 

5,706 

7.048 

6.419 

5,185 

4,802 

Egjpt 

C,l!lil 

7.291       «,»:« 

5,423 

.-).810 

China  (ineludinj;  Hong 
Kong  and  Macao) 

15,011 

12,280 

20.901 

13,328      16,115 

Japan  

11,860 

20.288 

23,069 

42,217      61,316 

United  States 

466,170 

354.736 

395,618 

400,476    399,010 

Mexico 

8,233 

5,894 

9.786 

14,377  !   20,750 

Argentine  Republic .... 

13,066 

18,294 

27,2t8 

38,524      35,284 

Channel  Islands 

3,750 

8,104 

10,751 

6,211 

3,074 

Cape  of  Good  Hope 

8,746 

19,033 

21,029 

17,964 

33,500 

Natal 

1,917 

4,499 

7,812 

5,768 

10,704 

Mauritius 

2,203 

Sl,7(i2 

2,078 
84,587 

2,001 
S4,.304 

1,432 
81,994 

1,655 

British  lu.lia 

106,211 

South  Austi-alia 

9Mi 

10,2.38 

12,414 

8,887 

11,052 

3i.53« 

4:3,916 

46,160 

41,967 

49,301 

New  South  Wales 

L'6,2tl;i 

31,442 

39,098 

30,927 

39,438 

26,603 

25,279 
36.807 

40,563 
36,612 

83,878 
37,799 

35,012 
37,803 

Canada  

39,BP7 

2,667 

3,360 

3,.">96 

2,838 
2,155 

Falkland  Islands 

3,083 

1,481 

2,015 

1,639 

Value  of  the  Exfobts  from  the  Ukited  Kingdom  of 
Che-mical  Mamofaotubes  and  Products  of  Fobeigx 
Origin. 


1,375 


£ 

3,507 


£ 

9.736 


£ 

7,.'tfl2 


Russia  (southern  ports)  ,     1,870 

German}- .35,438  j   13,404  39,656  ;   11,677      33,838 

France 16,360  ]   15,896  15,828      15,376      20,853 

Italy 7,0.30  '   10,69"  9,072'     3,199'   12,098 

Jnpan i     3,140  3,937  4,898 

Vnited  States 185,402  86,100  103,737 

Victoria '     1,931  3,972,  6,398 

New  South  Wales 7,101  9,076  9,201 

New  Zealand i     6,229  6,703  6,212 


Canada 10,467      14,458 


7,836 


9,117  10,724 
37,823  113,944 
7,567  I  8,083 
4,888  j  7,816 
5,681  j  8,459 
7,92$  I     9,6SS 


MIS  CELLANEOUS. 

The  German  Pot.\ssibm  Chloride  Indistuy. 

The  new  potassium  chloride  factory  in  Langenshcini.  Harz, 
erected  by  the  Kalisalzwerk,  Vienenburg,  will,  says  Kiihlov;'s  Trade 
Jteeieti;  commeuce  opcniting  in  a  few  days".  The  Pota«sium 
Chloride  .Association  has  therefore  informed  the  separated  factories, 
among  which  are  the  VereinigteCliemicalien-Fabrikcn  at  Ix-opolds- 
hall  and  the  Strassl'urter  Chemische  Fabiik,  that  the  Kalisalzwerk 
Vienenburg  will  in  future  manipulate  its  own  carnallile.  Tho 
oversea  esport  of  potassium  chloride  has,  for  the  present,  almost 
entirely  ceased,  for  ships  can  hardly  be  found  to  accept  freightages, 
except  at  very  high  rates,  to  North  American  harbours,  owing 
to  the  lack  of  return  cargoes.  Stocks  have  in  lonsequence  grown 
very  large,  and  tho  lately  announced  limitation  of  the  raw 
salt  output  will  probably  prove  insufficient.  It  is  hoped,  however, 
that  this  leraportiry  stagnation  in  the  export  trade  will  lie 
compensated  for  in  Anyust, 

The  Compressed  Carbonic  Acid  Gas  iNDisTRr. 

In  consequence  of  tho  runnins  out  of  the  patent  rights  two 
years  ago,  is  now  worked  in  ten  factories  instead  of  in  two  as 
Ibrmerly.  The  Berlin  Limited  Comjany,  the  first  of  tlie  kind 
(which  has  also  works  on  the  Rhine),  has  an  annual  sale  of  about 
.jCO.OOO  kilos. ;  of  the  compressed  gas  about  70,000  kilos,  are  used  in 
Berlin  daily.  The  price,  with  the  increased  competition,  has  fallen 
from  16  m.  for  an  S-kilo.  bottle  to  7  lu.,  and  finally  to  5  m.  A  con- 
siderable quantity  of  the  substance  is  used  for  imparting  the 
necessary  effenesccnt  properties  to  draught  beer,  &c.,and  for  this 
purpose  a  proportion  worth  (now)  about  one-eighth  of  a  penny  per 
glass  is  required. 


-ChemUt  and  Druggist. 


i^lontblj)  Patent  Hist, 

'  The  dates  given  .are  the  dat«s  of  the  Official  Journ.ils  in  which 
acceptances  of  the  Complete  Speciflcations  are  advertised.  Com' 
plete  Siieciflcations  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GE^TOEAL    PLANT,   API'AKATUS,   amd 
MACHINERY. 

APPLICATIONS. 

10,237.  R.  C.  Sayer,  Bristol.    Filters.    July  14. 

10,24i!.  R.  Schwartzkoptf,  London.  Apparatus  for  indicating  the 
levels  of  liquids  in  vessels  containing  liquid  under  pressure. 
July  14. 

10,280.  S.  Hanson,  London.  Apparatus  for  supplviiig  fuel  to 
furnaces.    July  16. 

10  281.  J.  Willoughby,  A.  Gledhill,  and  J.  W.  Bannister,  London. 
Metliod  and  apparatus  tor  utilizing  waste  heat  for  consuming  smoke 
in  furnices.    July  16. 

10,:i0S.  J.  Turner,  London.   Smoke-consuming  apparattii.  July  16. 
10.361.  K.  Baziii,  London.    Means  and  apparatus  for  pi-oducing 
cold.    July  17. 

10.382.  L,  P.  Fayue-Galwey,    London.       Distilling    apparatus. 
10,103.  T.  Slaiter,   London.       Multiple   evaporating  iipparatus. 

10,496.  J.  Battye,  Batloy.  Heat  and  fuel  eeonomiser  and  smoke- 
consuming  apparatus.    July  20, 

10,506.  J.  A.  Radley,  Lowestoft.    Centrifugal  pump.    July  20. 

10,534.  F.  N.  Mackay  and  A.  G.  Christiansen,  Liverpool.  Appa- 
ratus for  refrigerating  and  condensing.    July  21. 

10  635.  CD.  Abel.— From  Langen  and  Hundhausen,  Germany. 
.Method  and  apparatus  for  washing  or  treating  with  liquids  granidar 
substances,  or  substances  in  a  state  of  magma.  Complete  Specifica- 
tion.   July  23. 

10,720.  H.  H.  Lake.— From T.  R.  Houseman  and  C.  E.  M.  Spiowles. 
tinted  States.  Apparatus  for  drying  or  desiccating  granular  and 
other  materials.    Complete  Specification.    July  24. 

10,870.  J.  McLeownan  McMurtrie,  Glasgow.  Method  and  means 
for  controlling  the  outQow  of  water  underpressure.    Julj-  27. 

10,885.  J.  Newton  and  D.  A.  Quiggin,  Liverpool.  Apparatus  for 
condensing  steam  for  heating  or  cooling  fluids,  and  for  evaporating 
water.    July  27. 

10,935.  J.  Newton  and  D.  A.  Quiggin,  Liverpool.  Apparatus  for 
condensing  steam  for  heating  or  cooling  fluids  and  for  evaporating 
water.    July  28. 

10,093.  S.  Birkeft  and  J.  Robinson.  London.  Construction  of  the 
nozzles  of  filter-press  taps.    Complete  Specification.    July  30. 

11,151.  J.  Newton  and  D.  A.  Quiggin,  Liverpool.  Apparatus  for 
condensing  steam,  for  heating  or  cooline  fluids, and  for  evaporatiiii: 
water.    August  1. 
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Condensing  apparatus.    August  3. 
Improved  filter  for  any  process  of 


11,368.  E.  Theison,  London. 

11,33".  M.  Negro,  London, 
nitering.    August  7. 

11,359.  E.  C.  Fasoldt  and  E.  W.  Smitli,  London.    Air-compressing 
l)umps.    Complete  Specification.    August  7. 

11,W6.  J.  Fitton.  Dewsbury.    An  improved  retort  or  chamber  for 
the  j)roductioii  of  acid  gases  or  vapours.    August  8. 

11,485.  W.  R.  ^yatson  and  R.  .V.  Robertson,  Glasgow.    Apparatus 
for  evaporating,  concentrating,  and  distilling  liquids.    August  9. 

11,727.  T.   Gaunt    and    L.  H.  Clajip,  London.      Apparatus    for 
evaporating  liquids.    Complete  Specification.    August  U. 

11,7K!.  S.  Pultney  and  J.Thomson,  Glasgow.    Tuyeres  for  fur- 
naces.   August  15. 


»  COMPLETE  SPECIPICATIOXS  ACCEPTED. 

1SS7. 

13,017.  P.  A.  Newton.— From  Messrs.  Theisen  and  Langen. 
paratus  for  coaling  or  heating  liquids  and  air.    July  28. 


Ap- 


1888. 

71(i8.  C.  1).  Abel.— From  E.  Langen.  Furnace  for  roasting,  cal- 
cining, burning,  drj'ing,  ,5co.    August  IS. 

8t)»)3.  J.  Johnston.    Apparatus  for  heating,  drying,  &c.  August  11. 

S»3.j3.  H.  Gehrke  and  A.  Wohlfahrt.  Filtering  apparatus. 
August  4. 

9756.  A.  Dervaui.  Apparatus  for  the  puiification  of  water. 
August  11. 


II.— KUEL,  GAS,  AND  LIGHT. 


APPLICATIONS. 

lo.ISO.  A.  Campbell  and  W.  Boyd,  Glasgow.  Improvements  in 
purifyine  or  treating  coal  gas  and  other  gaseous  or  liquid  products 
ot  destructive  distillation,  and  in  part  jipplictible  in  the  alkali 
manufacture.    July  13. 

10,224. The  Gaseous  and  Liquid  Fuel  Supidy  Co.,  Limited,  London. 
The  generation  of  gaseous  fuel  and  the  combustion  thereof  in  steam 
generator  furnaces.    July  14. 

1(1,272.  G.  Kendal,  Huddersfield.  A  new  or  improved  method  for 
the  better  consumption  of  fuel  and  smoke  preventing.    July  16. 

10,S)0.  A.  McDougall,  Manchester.  Improvements  in  the  manu- 
facture of  gas  from  oils  <and  other  liquid  hydrocarbons.    July  17. 

10,51U.  A.  McDougall,  ^lanchester.  Improvements  in  apparatus 
and  means  for  the  eombnsticn  of  oils  and  other  liquid  hydroc^irbons 
for  the  production  of  heat.    July  20. 

lo.sii.  F.  F.  Rateau,  London.  Improvements  in  the  manufacture 
of  artificial  fuel,  which  will  also  serve  for  lighting  purpose-s,  and  in 
apparatus  for  use  with  the  said  fuel.    July  26. 

10.9:iS.  C.  M'ells,  London.  An  improved  method  of  making 
candles.    July  28. 

11,161.  G.  L.  Morris  and  \V.  T.  Wilson,  London.  Improvements 
in  apparatus  for  the  generation  of  gas  from  hydrocarbon  oils. 
Complete  Specification.    August  1. 

11,443.  J.  Elliott,  London.  Improvements  in  gas-producing 
apparatus  in  which  the  carbonization  of  coal  is  continuously 
elfected.    August  8. 

11,606.  L.  Bninda,  London.    The  rapid  fire-lighter.    August  11. 

11,631.  J.  Frodsom  and  A.  McLinden,  ^larj'port.  Combustion  of 
gas  in  blast  furnace  he.ating  stoves  and  boiler  furnaces.    August  1.3. 

11,677.  G.  Frank,  London.  Improvements  in  the  manufacture  of 
compressed  artificial  fuel.    .Vngust  13. 

11,6S0.  X.  J.  Fenner  and  H.  "W.  Feiiner,  London,  Improvements 
in  llie  distillation  of  hydrocarbons,  or  other  botlies  capable  of 
similar  treatment,  and  in  means  or  appai-atus  employed  therein. 
August  13. 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

18S7. 

Il.:t67.  G.  Thew,  .i.  Stanslield.  G.  Long,  and  G.  Rowland. 
Making  illuminant  gas  and  other  chemical  products  from  human 
excreta.    August  Is. 

12.481.  \V.  H.  Jierill.  .Vrtificial  fuel  for  heating  and  gas  pro- 
ducing.   August  4. 

13J)!«.  W.  Wilkie.  An  improvement,  in  effecting  the  combustion 
ot  fuel.    August  18. 


1U18.  C.  Herzog. 
fcas.    August  11. 
9532.  J.Rippon, 


1838. 
Apparatus  for  carburetting  air  and  enriching 

Manufacturi'  of  fire-lightei"s.    August  I. 


III.— UESTEUCTIVE  DISTILLATION,  TAK 
PRODUCTS,  Etc. 

APPLICATION. 
10,186.  A.  Campbell  and  W.  Boyd.    See  Class  II. 


IV.— COLOURING  MATTERS  and  DYES. 

APPLICATIONS. 

10,311.  J.  Y.  Johnson.  —  From  The  Badisclie  Aniliu  and  Soda 
Fabrik,  Germany.  Improvements  in  the  manufacture  of  methylene 
blue  and  allied  colouring  matters.    July  16. 

111,313.  J.  Y.  Johnson.  —  From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  A  process  for  the  production  of  mer- 
captols.    July  Hi. 

10,653.  C.  D.  Abel.— From  The  Actien'  Gesellschaft  fur  Anilin 
Fabrikation,  Berlin.  Manufacture  of  brown  colouring  matters, 
which  dye  cotton  without  the  use  of  a  mordant,    July  23. 

lo.sts.  H.  H.  Lake.— From  K.  Oehler,  Germany.  Improvennuits 
in  and  relating  to  the  manufacture  of  colouring  matters.    July  26. 

11,501.  J.  C.  Mewburn.  —  From  La  Soc:i5t(i  Jcannollo  et  Cie., 
France.  Improvements  in  the  production  of  fast  black  colour  for 
dyeing  or  printing  fibres  and  fabrics.  Complete  Specification. 
ALUgust  9. 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1887. 

11,818.  H.  H.  Lake.— From  Leonhardt  and  Co.  Manufacture  of 
alphanaphtholdisulpho  acid,  and  production  of  colouring  matters 
therefrom.    August  18. 

12,667.  C.  S.  Bedford.  New  colouring  matters  and  process  of 
manufacturing  the  same.    August  4. 

16,484.  J.  Y'.  Johnson.  —  From  The  Farbenfabriken  voriuals 
F.  Bayer  and  Co.    Manufacture  of  azo  dyes.    August  4. 


v.— TEXTILES,   COTTON,   WOOL,   SILK,  Etc. 

APPLICATIONS. 

10,227.  J.  Williams,  Willesden.    See  Class  XIX. 

10,6.33.  W.  Hitclicock-Spencer,  London.  Improved  apparatus  for 
the  treatment  of  rhea  or  China  gi-ass  and  other  vegetable  fibrous 
matters.    July  33. 

10,635.  J.  Papleux,  London.  Improvements  in  the  treatment  of 
rhea  or  China  grass  and  other  vegetable  llbrons  materials. 
July  23. 

10,738.  C.  Huelser.— From  A.  Brociner  and  B.  Iscovits,  Austria. 
A  new  fibre,  and  the  process  of  jiroducing  file  same.    .Vuly  35. 

11,417.  S.  S..  Rosenthal,  London.  An  improved  composition  for 
sizing  or  dressing  woollen  and  otiier  fabrics,  and  for  other  purposes. 
August  7. 


VI.— DYEING,  CALICO   PRINTING,  PAPER 
STAINING,  AND   BLEACHING. 

APPLICATIONS. 

10,360.  F.  Law,  Uochdale.  Improved  method  ot  bleacliing  oily 
cotton  waste.    July  21. 

11,186.  J.  S.  Knott,  Manchester.  Improvements  in  the  method 
of,  and  in  apparatus  for,  bleaching  and  finishing  textile  fabrics  and 
materials.    August  2. 

11,420.  H.  Richmond,  London.  Apparatus  for  scouring,  dyeing, 
bleaching,  and  otherwise  treating  yarn  in  cops.  Complete  Specifi- 
cation.   August  7. 

11,4.52.  J.  C.  Mewburn.  From  La  Societe  Leblois,  Piceni  et  Cie., 
France.  Improvements  in  bleaching,  dyeing,  or  otherwise  operating 
on  textile  materials,  and  in  apparatus  employed  therein,    August  8. 

11,806.  E.  Sutcliffe  and  G.  E.  SutclilTe,  Manchester.  Improve- 
ments in  dyeing  aniline  black.    August  16. 

COMPLETE   SPECIFICATIONS  ACCEPTED. 

1887. 
14,644.  H.  E.  Xewton.    From  the  Actiengosellschaft  fur  Papier 
und  Druck  Industrie  Leykam  Josefsthal,  Austria.     Process  tor 
bleaching  jute.    July  2S. 

1888. 
0729.  T.  Hill  and  T.  Mayfield.    Machine  for  drying  and  ageing 
bleached  or  dyed  yarns,  goods  in  piece,  or  manufactured  articles. 
August  18. 
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VII.— ACIDS,   ALKALIS,   and   SALTS. 

APPLICATIONS. 

10,1S(;.  A.  Campbf  U  and  Vf,  Boyd.    See  Class  II. 

lO.lSJ.  A.  Campbell  and  ^V.  Boyd,  Glasgow.  Improvements  in 
obtaining  clilorine  from  hydi-oehloric  acid  or  chlorides,  and  in 
regenerating  peroxide  of  manganese  which  is  used  in  the  process. 
July  13. 

10,193.  G.  H.  Bolton,  J.  R.  Wylde,  and  H.  Auer,  Liverpool. 
Improvements  in  the  manufacture  of  permanganates  and  chlorates. 
July  13. 

10,309.  W.  P.  Thompson.— From  G.  Lunge  and  P.  Xaef,  Switzer- 
land. Improvements  in  Irciting  impure  hydrochloric  acid  or 
mixed  guses  containing  hydrochloric  acid  so  as  to  separate  im- 
purities therefrom.    July  Iti. 

10,3-22.  J.  Hargreaves,  Liverpool.  Improvements  in  the  treatment 
of  sulphuretted  hydrogen  to  obtain  sulphur,  and  in  apparatus  em- 
ployed therein.    July  17. 

10,%1.  F.  J.  Sliaw,  Xeweastle-on-Tyne.  The  manufacture  of 
peroxide  of  iron  and  sulphate  of  magnesia.    July  27. 

ll.OiO.  C.  A.  Faure,  Loudon.  Improvements  in  the  method  of 
producing  aluminium  chloride.    JiUy  30. 

11,'2M.  L.  Mond  and  G.  FscheUmanu,  London.  Improvements  iu 
or  relating  to  the  obtaining  of  inert  gases.    Augnst  4. 

11,5S1.  D.  Gamble,  Liverpool.  Improvements  in  the  manufac- 
ture of  chlorine  snd  hydrochloric  acid,  and  in  apparatus  or  plant 
applicable  therefor.    August  11. 

11,599.  E.  W.  Parnell  and  J.  Simpson,  Liverpool.  Improvements 
in  obtaining  sulphur  from  sulphuretted  hydrogen,  and  in  appa- 
ratus therefor.    August  11. 

11,731.  C.  X.  Hnke,  London.  Improvements  in  the  manufacture 
of  nitrate  of  ammonia.    August  11. 

COMPLETE  SPECIFICATIOSS  ACCEPTED. 

1S87. 

10,295.  C.  Wisrg.  Obtaining  muriate  of  ammonia  and  carbonate 
of  lime  from  the  residual  chloride  liquors  of  the  ammonia  alkali 
process.    July  28. 

10,900.  J.  B.  Thompson,  Manufacture  of  sods,  and  apparatus 
therefor.    August  4. 

13,004.  AV.  P.  Thompson.— From  S.  Wolf.  Application  of  acid 
sulphate  of  soda  in  the  manufacture  of  cellulose,  and  for  other 
purposes.    August  i. 

13,336.  J.  E.  Johnson-Johnson.  Manufacture  of  acetic  acid  and 
apparatus  therefor.    July  28. 

13,6*7.  C.  Heinzerling.  Separating  chlorine  from  gas  mixtures, 
.lugust  11. 

1.3,648.  C.  Heiuzerling.  Furnaces  for  decomposing  metallic  oxy- 
chlorides  and  superoxidizing  metallic  oxides.    August  4. 

13,695.  C.  Huggenberg.  Obtaining  nitrites,  chromatcs,  man- 
ganates,  permanganates,  and  arseniatcs.    August  11. 

14,000.  F.  Bale.  Manufacture  of  ammonia  and  hydrochloric  acid, 
and  apparatus  therefor.    August  11. 

14,906.  C.  Fahlberg.  Apparatus  for  the  production  of  phosphorus 
trichloride.    August  IS. 


COMPLETE  SPECIFICATIOyS   ACCEPTED. 

1887. 
13,832.  J.  Speiicer.    See  Class  X. 


VIII.— GLASS,  rOTTElir,  AND  EARTHENWARE. 

APPLICATIOyS. 

10,343,  J.  E.  Crossthwaite,  Stockton-on-Tees.  Improvements  in 
the  combination  of  materials  employed  in  the  construction  of 
cliimney-pieces,  mantel-pieces,  or  the  like  structures.    July  17. 

10.4S1.  H.  Leak,  London.  Improved  means  of  supporting 
potteiy  ware  in  kilns  or  ovens  while  being  baked  or  tired.  Complete 
Specification.    July  19. 

10,96t;.  G.  WooUiscroft.  Longton.  A  new  system  of  decorating 
pottery,  tiles,  and  porcelain,  by  gold  and  other  metals.    July  30. 

11,016.  H.  J.  Haddan.— From  The  Josephine  Glass  Works,  Ger- 
many.   Improvements  in  the  manufacture  of  red  glass.    July  30. 

11,198.  E.  Brooke,  Halifax.  Improvements  in  the  burning  of 
white  or  coloured  glazed  bricks  and  pottery  ware.    August  2. 

11,230.  J.  Bevington,  London.  Combining  and  constructing  a 
potter's  oven  and  liardening  on  kiln  in  one  erection,  and  for  utiliz- 
nig  the  waste  heat  of  the  potter's  oven  for  hardening  on  and 
enamelling  purposes,    August  3. 

11,651.  J.  Armstrong,  London.  A  method  of  making  bottles  or 
other  hollow-ware,  and  appliances  therefor.    August  13. 

11,791.  J.  Armstrong,  London.  A  method  of  making  rolled  glass, 
and  appliances  therefor.    August  1«. 

11,821.  W.  Adamson,  London.  Improvements  in  placques. 
August  16. 


188S. 


8;m.  F.  L.  Jeyes  and  P.  Short. 
August  4. 


Mode  of  oriiaaientiiig  glass-ware. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,  AXD  CEMENTS. 

APPLICATIO};s. 

10,312.  G.  J.  Snelus,  T.  Gibb,  J.  C.  Swau,  H.  Smith,  and 
"W.  ■\\'hamoud,  London.  Improvi^ments  in  and  connected  with  the 
manufacture  of  cement.    Complete  Specification.    July  16. 

10.47-3.  J.  Schlesinger.— From  W.  Siller,  Germany.  Improvements 
in  the  manufacture  of  cement.    J  uly  19. 

10,525.  A.  J.  Boult.— From  A.  F.  W.  Dohring,  Germany.  Im- 
provements in  or  relating  to  water  and  fireproof  floors,  ceilings, 
roofs,  wall-plasterines,  and  the  like.  Complete  Specification. 
July  20. 

10,586.  A.  McLean,  London.  Improvements  in  blocks  or  slabs  for 
paving  and  other  purposes.    July  21. 

10,669.  G.  A.  Herdman,  London.  Improvements  ia  the  prepara- 
tion of  asphalt  for  pavements,  roadways,  buildings,  bridges,  and 
other  applications.    July  i\. 

11,053.  F.  W.  ■Wetherell.    See  Class  X. 

11,610.  H.  Johnson,  London.  Improvements  in  bricks  for  pave- 
ments and  floors.    August  11. 


COMPLETE   SPECIPICATIOXS   ACCEPTED. 

1S87. 

12.a(Xi.  E.  W'inser,  F.  'Winser,  and  J.  \\  inser.    Treating  clay  or 
gypsum,  and  apparatus  therefor.    August  IS. 
1.3,5.34.  T.  C.  Hutchinson.    See  Class  X. 

13,902.   B.    Punshon.     Paving,    flooring,    and   roofing   material. 
August  18. 

18S8. 
10,;112.    G.  J.  Snelus,    T.    Gibb,    J.   C.    Swan,    H.    Smith,    and 
W.  Whamond.    Manulacture  of  cements,    August  18. 


X.— METALLURGY,    MINING,   Etc. 

APPLICATIOyS. 

10.181.  J.  Cameron  and  A.  M.  Grant,  Glasgow.  Improvements  in 
furnaces  for  smelting  ores  of  silver,  copper,  nickel,  or  colialt. 
July  13. 

10.182.  S.  Alley  and  J.  A.  MacLellan,  Glasgow.  Improvements  iu 
and  connected  with  apparatus  for  making  moulds  for  casting. 
July  13. 

10,223.  J.  S.  MacArthur,  E.  W.  Forrest,  and  VT.  Forrest,  London. 
Improvements  in  extracting  gold  and  sUver  from  ores  or  other 
compounds.    .July  It. 

10,254.  G.  C.  Fricker,  Londou.  Improvements  in  preparing 
metallic  sheets  for  receiving  a  metallic  coating.    July  11. 

10.2<f2.  M.  Gledhill,  Loudon.  Improvements  relating  to  the 
forging  of  metal  cylinders,  armour  plates,  projectiles,  and  other 
objects,  and  to  apparatus  therefor.    July  14. 

10,266.  J.  A.  Stephan  and  E.  Southerton,  Birmingham.  Improve- 
ments in  the  manufacture  of  aluminium  and  its  alloys.    July  16. 

10,334.  J.  Nicholas,  Iltord.  Improvements  in  the  extraction  of 
gold,  silver,  and  platinum  from  their  ores.    July  1 7. 

10,347.  C.  C.  Townsend,  Madras.  The  manufacture  of  malleable 
iron  castings  without  annealing.    July  17. 

10,415.  C.Gassner.jun.,  Loudon.  Improvements  in  the  produc- 
tion of  hydrated  peroxide  of  iron  from  galvanic  dry  elements. 
Complete  Specification.    July  18. 

10,657.  J.  Perins,  London.  Xew  process  for  extracting  zinc  from 
pyrites  containing  blende,  the  waste  of  the  same,  and  from  any 
other  ores  containing  sulphide  of  zinc      Complete  Specification. 

10,698.  B.  Hill  and  J.  W.  Eees,  Liverpool.  Improvements  in 
ovens  or  funiaces  applicable  for  drying  or  heating  galvanized  or 
other  metallic  sheets,  and  in  appliances  to  be  used  in  connexion 
therewith.    July  24. 

10,707.  J.  Sheldon,  London.  Improvements  in  converters  used  iu 
the  manufacture  of  iron  and  steel,  and  in  the  method  of  heating 
the  said  converters.    July  24. 

10,785.  W.  G.  Foster,  London.  Improvements  in  the  manufactiire 
of  sodium  and  potassium,  and  in  apparatus  therefor.    Julj'  25. 
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10,S49.  JI.  A.  Howell,  Jan.,  London.    An  iraprOTement  in  the 

mimufucture  of  soft  back  steel.    July  2G, 

10,s,w.  M.  A.  Howell,  jiin.  Improvements  in  the  manufactiu-e  of 
steel.    July  Hi. 

10,;i47.  E.  C.  Thompson  anil  J.  H.  Bownmn,  Liverpool.  Im- 
provements in  tR'.itme  certain  coated  refuse  metals  for  the 
reeovery  of  the  ooatinu  material  therefrom,  and  apparatus  em- 
ployed therein.    July  28. 

10,973.  C.  .\rmstrons;  and  J.  A.  Roliinson.  Spenney  -Moor.  Safety 
hydrostatic  blasting  tube  for  blastina:  coal,  stone,  vKiC.    July  30. 

11,022.  \V.  R.  Luke.— From  Fraukeuthaler  Kesselschmide  Vel- 
thingsen  and  Co.,  Germany.  -Vn  improved  method  or  process  of 
covering  articles  of  iron  with  lead.    July  30. 

11,0.t3.  F.  W.  Wetherell,  Stockton-on-Tees.  Utilizing  bla.st 
furnace  slag  iu  the  manufacture  of  bricks  for  l•efr.^ctory  or  ordinary 
building  purposes.    July  31. 

ll,lii.  A.  Gray,  London.  Boasting  oi-es  and  other  minerals. 
August  1. 

11,503.  A.  T.  AVedelin,  J.  J.  Robinson,  and  J.  Gordon,  London. 
Improvements  in  the  method  and  apparatus  for  extracting  metals. 
.\ugust  10. 

11.1V30.  31.  r.  H.  Lintz,  London.  Improvements  relating  to  the 
iiKinuracturo  of  tin  and  terne  plates,  and  to  apparatus  therefor, 
.Vueust  11. 

H,fiSS.  R.  Main,  Glasgow.  Improvements  in  preparing  pul- 
verulent ores  of  iron  and  manganese  for  use  in  the  manufacture  of 
iron  and  steel.    Complete  Specification.    August  13. 

11,653.  J.  Broker.  London.  Process  for  decorating  objects  or 
surfaces  of  cast-iron.    August  13. 

11,891.  T.  Andrews.  Manchester.  Apparatus  for  consolidating 
small  iron  or  steel-scrap.    August  11. 

11,270.  J.  B.  S|)ence,  Loudon.  Improvements  in  the  manufacture 
of  aluminium.    August  3. 

11,30S.  J.  Cameron  and  A.  M.  Grant,  Glasgow.  Improvements  in 
converters  of  furnaces  for  treating  silver,  copper,  nickel,  and 
cobalt,  or  their  compounds.    August  4. 

11,317.  J.  Williams  and  G.  L.  Morris,  Landore.  Finishing  metal 
plates  that  have  been  coated  with  tin,  teme,  or  any  other  alloy. 
August  7. 

11.399.  C.  T.  J.  Vautin,  London.  An  improved  method  of 
extracting  gold  from  the  various  auriferous  ores.    August  7. 

11,-H.5.  R.  Rickard,  London.  An  improved  process  for  obtaining 
the  precious  metals  from  speiss,  mattes,  or  regulus.    August  8. 

11,512.  P.  M.  Pai'sons,  London.  Improvements  in  metallic  alloys. 
August  9. 

ll,73ii.  G.  Baron  de  Overbeck,  London.  Improvements  in  the 
production  of  the  metals  of  the  alkaline  earths.    August  1*. 

11,851.  J.  G.  Thomas  and  G.  H.  White,  London.  Improvements 
in  means  or  apparatus  to  be  employed  in  coating  metal  sheets  with 
tin,  terne,  and  other  metals  or  alloys.    August  16. 

11,855.  F.  Siemens,  London.  Improvements  iu  ojien  hearth 
Iitniaces.    Complete  Specification.    August  16. 


XI.— EliECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

APPLICATIOAS. 

10,60t.  1.  A.  Timmjs,  London.  Improvements  in  the  elements  (or 
secondary  batteries.    July  21. 

10,637.  G.  Ha\  enith,  London.  Improvements  in  pintes  for  accu- 
mulators.   July  23. 

10,952.  L.  S.  M.  Pyke  and  H.  T.  Barnett,  London.  Improvements 
in  djTiamo-electric  machines.    July  2S. 

111,95 1.  E.  H.  Geist.  London.  Improvements  in  or  connected  with 
dynamo-electric  machines.    Complete  Specification,    July  28. 

11,170.  T.  Parker  and  A.  E.  Robinson.    Hce  Class  XX. 

11,609.  H.  Pioper,  London.  Improvements  in  secondary  and 
other  electric  batteries.    August  10. 

11,582.  F.  H.  Varley,  Westminster.  Improvements  in  apparatus 
for  the  electro-deposition  of  metals  and  for  the  separation  of 
chemical  compounds  or  bases  therefrom.    August  11. 

11,681.  E.  Liebert  and  S.  A.  Rosenthal.  London.  Improvements 
relating  to  electric  batteries  and  to  exciting  liquids  or  compounds 
therefor.    Complete  Specification.    Augiist  13. 

11,718.  J.  Gozo,  London.  An  induction  apparatus— a  substitute 
for  d.vnamo-electric  machinery — for  the  generation  of  electricity, 
without  converting  the  energy  of  mechanical  motion  into  the 
energy  of  electric  currents,  ij.\,  without  moving  coils  of  wire  past 
magnets  or  magnets  past  coils  of  wire.    August  14. 

11,817.  J.  C.  Hobbs,  Cleveland,  U.S.. \.  Improvements  in  electric 
funmces.    Complete  Specification.    August  16. 

11,858. 0.  C.  D.  Ross,  London,  Improvements  in  electric  batteries, 
August  16. 


COMPLETE  SPECIPTCATIOKS  ACCEPTED, 

1887. 

10,200.  H.  C.  Bull  &  Co.,  Limited,  and  H.  C.  Bidl.     Dynamo- 
electric  generators  and  motors.    July  28. 

10,611.  E.  P.  Milburn.    Electrical  batteries.    August  11. 

12,203.  T.  L.  Hemming.    Dynamo-electric  machines.    August  11. 

1888. 

713.  T.  Coad.    Voltaic  or  galvanic  batteries.    August  18. 

76U1.  G.  J.  AA'eir.    Primary  electric  battery.    August  IS. 

9J06.  C.  Lutcke  and  P.  George.    Galvanic  elements  or  batteries. 
August  4. 


COMPLETE  SPECIFICATtOXS  ACCEPTED. 

188?. 

10,0«.  W.  P.  'Thoiilpson.— From  6.  A.  Fanrie.  Manufacture  of 
aluminium,  magnesium,  calcium,  and  similar  metals  and  their 
alloys.    July  28." 

11.412.  B.  H.  Thwaite.  Calcining  and  heating  argillaceous, 
calcareous,  and  metalliferous  substances,  or  mixtures  thereof,  and 
apparatus  therefor.    .August  18. 

11,571.  R.  E.  Shill  and  A.  Martin.  Hardening  or  chilling  the 
face  of  armour  or  other  plates  and  projectiles.    August  18. 

12,272.  G.  Siddell.    Proce-ss  of  hardening  iron  and  steel.    July  28. 

12,850.  C.  A.  Buiifhardt  and  W.  J.  Twining.  Production  of 
aluminium  and  aluminium  bronze.    July  28, 

13,212.  O.  Hatton.  Improvements  in  the  open  hearth  method  of 
manufacturing  ii*on  and  steel,  and  in  furnaces  employed  therein. 
Au^tst  4. 

13..'>34.  T.  C.  Hutchinson.  Treating  l>la.st-furaace  slag  for  the 
manufacture  therefrom  of  hydraulic  or  similar  cement,    .\ugust  11. 

13,852.  J.  Spencer.  Reverberatory  furnaces  for  heating,  metal- 
lurgical, glass  making,  and  similar  o'perations.    August  11. 

14,174.  J.  S.  MacArthur,  K.  W.  Porrest,  and  W.  Forrest.  Ob- 
taining gold  and  silver  from  ores  and  compounds.    August  11. 

14.793.  J.  E.  Bott  and  C.  11.  Cousins.  Manufacture  of  cast  steel 
shells,  projectiles,  and  other  steel  castings.    .August  11. 

1S». 

8862.  G.  W.  Gesner.  Ti'eating  metallic  articles  to  render  them 
non-corrodiblc.    July  28. 

9197.  G.  W.  Gesner.  Apparatus  for  oxidiring  the  surface  of 
metals.    Jidy  2S, 

t)2KS.  E.  Walsh,  juD.    Blastfurnaces.    July  28. 

9652.  H.  H.  Lake.— From  O.  B.  Peck.  Process  and  apparatus 
for  generating  steam  from  heated  or  molten  slag.  &c.    August  4. 


XIL— FATS,   OILS,   and   SOAP  MANUFACTURE. 

APPLICATIONS. 

10,296.  M.  V.  Brissct,  London.  Improvements  in  the  treatment 
or  purification  of  fatty  acids  and  in  apparatus  employed  therein. 
July  16. 

10.370.  B.  Willcox.  —  From  M.  Ten  Broeck  Davidson  and 
E.  Warne.  United  States,  An  anti-friction  composition.  Complete 
Spceificatiun.    July  17. 

11,486.  J.  C.  Stitt,  I/iverpool.  Improvements  in  the  manufacture 
of  soap  and  in  apparatus  employed  therein.    August  9. 

11,-505.  C.  Weigelt.    See  Class  XV. 

11,545.  C.  H.  Cunie,  Liverpool.  Improvements  in  and  relating 
to  illuminating  and  lubricating  oils.  Complete  Specification. 
August  10. 


COMPLETE   SPECIFICATIONS  ACCEPTED. 

1 

18«-. 

8947.  G.  Tall.    Maimfacture  or  purification  of  cotton  seeil  oil. 
I   July2'<. 

13,047.  J.  W.  Paton,  Liverpool.    Cleansing  powder  or  compoiwd, 
,   July  28. 

1888. 

'      9768.  S.  C.  Fenton,  J.  Fitton,  iun.,  and  J.  Fenton.    Maaufacture 
,   of  soaps  and  soap  compounds.    August  11. 

8794.  W.  Walker,    Production  of  grease  for  lubricating  purposes. 
,   August  11, 
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XIII.— PAINTS,  PIGiffiNTS,  VARNISHES,  and 
KESINS. 

APPLICATIONS. 

10.179.  W.  M.  Power,  London.  Tlif  nianufnctiire  of  a  non-blooni- 
ing  picture  varni.^h.    July  I'i. 

10,192.  J.  H.  Eastman,  Liverpool.  Impi-oved  coating  or  preserva- 
tive material  for  iron,  steel,  and  other  structures,  or  for  coatinsr  the 
bottoms  of  iron  and  steel  ships  or  other  vessels,  and  prooess  of 
manufaeturin^  the  same.    July  13. 

10,301.  E.  Oates.  London.  An  improved  varnisIi-removinK  com- 
pound.   .July  l(i. 

in,.'in.5.  E.  Oates,  London.  An  improved  paint-removing  com- 
pound.   July  17. 

10,379.  J.  H.  Jackson,  London.  \n  improved  liquid  enamelling 
composition.    July  17. 

10.421'.  U.  \V.  E.  Jlclvor,  London.  Improvement  in  the  produc- 
tion of  white  lead  or  carbonate  of  lead,  and  the  apparatus  therefor. 
Complete  Specilication.    July  IS. 

lO.ilOl.  R.  Turnbull,  London.  Improvements  in  anti-corrosive 
compositions  and  materials  for  ships  and  other  structures,  and  in 
the  method  of  applying  the  same.    J.ily  21. 

10,7  J7.  F.  Wendling,  London.  A  new  paint  for  stones,  pla.ster.  and 
the  like.    July  25. 

11.209.  .\.  J.  D-ivison,  London.  Ts''on  corrosive  and  anti-fonling 
compositions.    Complete  Specification.    August  2. 

11,''9S.  P.  Brentini,  London.  An  improved  compound  for  reino^  ing 
paint  from  painted  surfaces.    August  7. 

11,554.  \V.  O.  AVott.'.n,  London.  An  improved  anti-fouling  compo- 
sition.   August  10. 

11.579.  S.  B.  Beswick,  Birkenhead.  An  imjiroved  varnish  for 
cleaning  and  preserving  harness.    August  11. 

11,777.  P.  V.  Vandersteenstraaten,  Upton  Park.  An  improved 
rannufactiu'e  and  treatment  of  compounds  as  substitutes  for  ivory, 
whalebone,  india-rubber,  varnish,  and  other  substances.  August  15. 

COMPLETE   SPECIFICATIOXS  ACCEPTED. 

1887. 

13,88.5.  A.  G.  Wass.  Combination  of  substances  for  the  nmnutao- 
ture  of  varnish,  paint,  enamel.  &c,    August  m. 

18S8. 

2070.  J.  Hauff.  Producing  soluble  polybasic  aluminium  chlorides 
and  nitrates,  and  employing  same  in  dyeing  and  printing.   J  nly  28. 


XVI.— SUGARS,  STARCHES,   GUMS,  Etc. 

APPLICATIOX. 

11..^93.  P.  Trentlerand  P.  Sehwarz,  Berlin.    A  method  ot  manu- 
factnrinir  erlutin.    August  II. 


COMPLETE   SPECIFICATIOXS   ACCEPTED. 

1887. 

1  t.ltU.  G.  Fletcher.    Evaporation  and  concentration  of  sugar  cane 
juice  and  other  liquids,  and  apparatus  therefor,    .\ugust  18. 

1889. 

9775.  C.  Steffen  and  C.  J.  Langen.    Pi'ocess  and  apparatus    for 
refining  susar.    Angu«t  IS. 


XVII.— BREWING,   WINES,   SPIRITS,   Etc. 

APPLICATIOXS. 

10.2in.  H.  Gugemheira. London.  Improvements  in  the  manufacture 
of  saccharine  liquors  for  brewing  and  other  similar  purjioses,  and  in 
the  mode  of  their  uiaiuifacture.    Complete  Specification.    July  13. 

10,852.  H.  S.  Bethell  and  .\.  Tack.  London.  Improved  mode  of 
treating  alcohol  to  render  it  undrinkable.    July  -Jij, 

10,968.  J.  Death,  Bandon.  To  lessen  the  consumption  of  fuel  in 
the  manufacture  of  pot-still  whisky,  to  prevent  over-firing,  and  to 
increase  the  output  of  spirit.    July  30. 

11. ISO.  J.  Mitchell.  Glasgow.  An  improved  method  for  preserving 
the  sediment  from  distilleries  for  use  as  a  sheep  and  cattle  food. 
August  2. 

11,064.  J.  Coleman  and  ,T.  Henson,  London.  Improvements  in 
malting,  and  in  apparatus  for  turning  and  separating  grain  diu-iu;; 
the  process  of  malting,    .\ugust  13, 


COMPLETE  SPECIFICATIOXS   ACCEPTED. 


XIV.— TANNING,  LEATHER,  GLUE,  axd   SIZE. 


1887. 

13,034.  A.  dc  Gaulne.    Apparatus  for  filtering  alcoholic  bevera2es. 
July  28. 
13,840.  A.  H.  Huntley.    Manufacture  ot  yeast.    .Vugust  11. 


APPLICATIOXS. 

10,.362.  P.  Puech,  London.    A  new  or  improved  process  fornn- 
hairing  skins  and  pieces  of  skins.    July  17. 

10.482.  J.  Eivage  and  J.  B.  Matrod,  London,    .^n  improvement 
in  tanning.    July  19. 

COMPLETE  SPECIFICATIOXS   ACCEPTED. 

1887. 

13,151.  M.  Korn  and  R.  Bach.    Apparatus  for  treating  seal  and 
other  furs  to  remove  the  stifl'er  hairs.    Jidy  28. 

1888. 
9902.  J.Myers.  Preparing  hides  and  skins  for  tanning.  August  11. 
10,138.  J.  Myers.    Preparing  hides  or  skins  for  aluming  or  dyeing, 
August  18. 


XV.— AGRICULTURE,  MANURES,  Etc. 

APPLICATIOXS. 

10,.360.  B.  Poster  and  W.  Foster,  London.  Improvements  in  the 
means  or  apparatus  for  drying,  roasting,  or  calcining  animal  matter 
for  raanurial  and  other  purposes,  also  for  recovering  the  grease  and 
ammonia  given  off  in  the  operation.    July  17. 

11,505.  C.  Weigelt.  London.  Improvements  relating  to  the 
preparation  of  artificial  manures  from  fish  and  other  substances, 
and  to  the  extraction  of  oil  therefrom.    August  9. 

11,731.  C.N.  Hake.  London.  Improvements  in  the  manufacture 
of  nitrate  of  ammonia,    .\ugust  14. 


1888. 

9305.  J.  'W.  Bailey  and  J.  A.  E.  Greaves.  Manufactine  of  a  new 
or  improved  saccharum  for  brewers,  distillers,  and  vineinir  makers, 
July  28. 

9401.  V.  d'Ostachiewiez  and  L.  de  Gerlicz.  Improvements  in  the 
process  of  alcoholic  fermentation.    July  2S, 


XVIII.— CHEMISTRY   OF   FOODS,  SANITARY 
CHEMISTRY,  and   DISINFECTANTS. 

APPLICATIOXS. 

A.— Chemistkt  op  Foods. 

10,171.  J.  Gtrcenwood,  London.  Improved  method  of  preserving 
milk  and  also  destroying  all  bacteria  or  disease  germs  existing 
therein,  by  means  of  electricity.    July  1.3. 

10,4AS,  A.  "W.  Macllwaine.  London.  An  improved  mamifacture 
of  cattle  and  other  food.    July  19. 

11.113.  C.  T.  Vachell.  Bristol.  Improvements  in  cooling  and 
preserving  food,  and  in  vessels  employed  therefor.    August  1. 

11,180.  J.  Mitchell.    5ee  Class  XVIL 

11,225.  A.  B.  Lennox.  T.  Field,  and  \V.  Brown,  London.  Im- 
provements  in  bread  fermentation.    August  3. 

11,447.  X.  C.  Drenckhan.  London..  An  improved  j»rocess  for 
rendering  milk  consistent  without  any  chemical  alteration  of  the 
same.    Complete  Specification.    August  S. 

11,500.  W,  Robert.«on,  London.  .An  improved  article  of  food  or 
solidified  jelly.    August  9. 
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B.— SiHITAHT  ChBMISTBT. 

10,879.  G.  Francis,  London.  Improvements  in  the  construction 
of  furnaces  for  destro.vine  refuse.    Juli  -27. 

11,IV>3.  T.  DonnitUorne,  London.  Improvements  in  tlie  tivntment 
of  sewage.    AuEust  13. 

11.S41.  A.  X.  Bertram,  Glasgow.  Improved  metliod  of  desfrojii-.p 
tlie  noxious  fumes  or  pases  .irising  from  chemical  manufactures  or 
processes.    Ausu>t  Itl. 

C— Disinfectants. 

ll.OiUi.  H.  Oppenheim.  jun.,  and  R.  H.  E.  Hewer,  Loudon.  The 
maiuifacture  ofa  valnaule  disinfectant  in  the  form  of  iin  antiseptic 
and  deodorising  talilet.    .July  31. 


XX.— FINE   CHEMICALS,  ALKALOIDS, 
ESSENCES,   AND   EXTRACTS. 

APPZICATIOX. 

11,470.  T.  Parker  and  A.  E.  Rohiuson.  Manchester.  Impi-ove- 
ments  iu  the  manufacture  of  iodine  and  ioloforra  by  electrolysis. 
.\ugust  V. 

COMPLETE  SPECIFICATIOX   ACCEPTED. 

1887. 

]."1.3e6.  W.  I..  Wise.  From  the  Actiangesellschaft  fiir  Chemisehe 
Industrie.    ^lanufaoturing  i-etene  from  resin  oil.    August  4. 


COMPLETE  SPECTPICATWX   ACCEPTED. 


A.— Chemistry  of  Foods. 

18S7. 
lS,&tO.  A.  H.  Huntley.    Sf<?  Class  XVII. 


XrX.— PAPER,   PASTEBOARD,  Etc. 

APPLICATIOXS. 

10,227.  J.  Williams,  Willcsden.  Improvements  in  rendering  paper 
and  textile  fabrics  waterproof.    July  14. 

10.o9S.  K.  M.  Tata.  London.  Improvements  in  writing  paper. 
July  21. 

10,915.  W.  D.  Grozier.  Glasgow.  Improvements  in  connection 
with  the  pulp  strainers  of  paper-makiug  machines,  the  same  being 
applicable  to  pulp  strainere  generally.    July  28. 

11.061.  J.  B.  Rvder,  London.  Improvements  in  apparatus  for 
straining  pulp.    J'uly  31. 

11,124.  J.  H.  Robinson  and  ,\.  Robinson,  ilanchestcr.  Inipro\ed 
material  lo  be  used  as.  or  as  a  substitute  for,  papei",  and  in  the 
manufacture  thereof.    August  1. 

11,150.  C.  F.  Dahl.  London.  A  new  and  improved  blowing  out 
and  washing  process  in  mnking  paper  pulp  from  esparto,  straw,  and 
other  similar  vegetable  substauci  s.    .August  1. 

ll.LVi.  I''.  Darkin.  Ljudon.  Machine  or  apparatus  for  separating 
vegetable  libres  from  the  pulpy  matters.  Complete  Specification. 
August  1. 

11.45S.  H.  Bachc-Wug,  C.  Bai-ehe-Wug,  and  V.  B.  Drewsen, 
Loudon.  An  improved  method  of  producing  pure  cellulose. 
.\ngust  8. 

11,84S.  H.  H.  Lake.— From  A.  Selkirk,  United  States.  Improve- 
ments in  the  treatment  of  vegetable  substances  for  the  manufacture 
of  paper  stock,  pulp,  or  fibre.    tJomplete  Specification,    .\ugust  16. 


COMPLETE  SPECIFICATIONS   ACCEPTED. 

1887. 
12,903.  A.  Wright.    Manufacture  of  paper  pulp.    July  28. 

1888. 

9339.  T.  Goodall  and  T.  Webster.  Apparatus  for  straining  jmlp. 
July  28. 

S059.  H.  H.  Lake.— From  J.  .K..  Manning,  W.  M.  Peckham.  and 
A.  Chaml)er.s.  Apparatus  for  trt^ating  vegetable  substances  for 
production  of  paper  stock.    August  18. 


XXI.— PHOTOGRAPHIC  MATERIALS  and 

PROCESSES. 

APPLICATIOS. 

10,17(1.  J.  Lewis.  Birmingham.    Improvements  in  the  production 

of  photographs  in  coloure.    Julj"  13. 

COMPLETE   SPECIFICATIOX  ACCEPTED. 

1SS7. 

13.72.-I.  J.  W.  T.  Cadett.    Means  for  settling  or  cooling  photo- 
graphic ennilsions  on  glass  or  other  suitable  material.    August  11. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

APPLICATIONS. 

0498a.  C.  A.  Jensen. —  From  J.  W.  Graydon.  United  St.ite'. 
Improvements  in  the  method  of  preparing  hi^h  explosives  for  use, 
and  in  the  charge  or  cartridges  luiule  of  such  explosives.  Originally 
included  in  No.  GtO^,  and  thus  ante-dated  May  1. 

10,284.    J.  Nicholas,  Ilford.   Improvements  in  explosives.  July  16. 

10,722.  .\.  V.  Xewton. — From  A.  Nobel,  France.  Improvements 
iu  explosive  compounds.    July  24. 

10,724.  J.  Y.  Johnson. — From  F.  C.  Glaser.  Germany.  Impi'o\e- 
ments  in  cartridges.    July  24. 

10,887.  S.  A.  Dav,  London.  Improvemsnts  in  electric  cartridges 
and  primers.    July  27. 

11,224.  L.  E.  L.  E.  Maissin,  France.  Improvements  in  the 
manufacture  of  safety  fuses.    August  2. 

11,422.  A.  Campbell,  juu..  and  W.  R.  Lawscn,  London.  .K  railway 
fog  signal.    August  S. 

11,750.  C.  Lamm.  London.  .\n  improved  process  for  moulding 
cartridges  and  apparatus  therefor.    August  15. 

11,731.  C.  Lamm,  London.  Improvements  in  protecting  and 
preserving  explosives,    .\ugust  15. 

COllP^LETE  SPECIFICATIONS   ACCEPTED. 

1887. 
13.029.  T.  Nordeiifelt.    Fuses  for  projectiles,    .\ngusi  4. 

1SS8. 
9398.  F.  Harsrave.    Rockets  for  signalling  at  sea.    July  28. 
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NOTICES. 


Foreign  and  Colonial  members  are  laerebv  advised 
that  the  subscription  of  25s.  for  1889  falls  due  on 
January  1st  next  The  Council  having  resolved  to 
enforce  Bye-law  '29,  only  such  members  as  have  paid 
their  subscriptions  wiU  be  entitled  to  receive  the 
Journal  next  year. 


Notice  is  hereby  given  that  the  numbers  for 
January,  1882,  1883,  and  1886,  and  February,  1886, 
are  exhausted,  and  no  orders  for  those  copies  can  be 
executed. 


Authors  of  communications  read  before  the  Society, 
or  any  of  its  Local  Sections,  are  requested  to  take 
notice  that  under  Rule  41  of  the  bye-laws,  the  Society 
has  the  right  of  priority  of  publication  for  three 
months  of  all  such  papers.  Infringement  of  this 
bye-law  renders  papers  liable  to  be  rejected  by  the 
Publication  Committee,  or  ordered  to  be  abstracted 
for  the  Journal,  in  which  case  no  reprints  can  be 
furnished  to  the  author. 


^otlee  is  hereby  given,  for  the  information  of 
members  and  advertisers,  that  the  advertisement 
columns  of  this  Journal  have  been  contracted  for 
by  Messrs.  Eyre  and  Spottiswoode,  the  Society's 
printers  and  publishers,  to  whom  all  communications 
respecting  them  should  be  addressed. 
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.Spalding.  E.  S.,  l/o  South  Darenth  ;  147,  Drury  Lane,  VV.C. 
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iLontion   ^rrtioiu 


Chemical  Societt's  Kooms,  Buklington  House. 


Sir  F.  A.  Abel. 
H.  E.  Armstrong, 
W.  Lant  Carpenter. 
AV.  Crowder. 
W.  J.  Dibdin. 
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Committee  : 
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Hon.  Local  Sec.  and  Tfcasiirer: 
Thos.  Tyrer,  179,  Bridge  Road,  Battersea,  S.W. 


SESSION  1888-89. 


The  first  Meeting  of  the  Section  will  take  place  on 
Monday,  November  5th,  1888. 


Papers  to  be  re;ul  by— 

Mr.  J.  Heron.    "On  a  new  form  of  Polarimctur." 
Mr.  Thos.  T.  P.  Bruce  Warren.    "  The  Adulterations  of  Oils 
and  Methods  of  Detection." 


Communi'ration. 


A  NOTE  AND  A  CORRECTION. 

On  page  482  of  this  Journal,  the  July  issue,  iu  the 
notice  of  the  "Sc(ittish  Shale  Oil  and  Parakfin 
Industky,"  we  say,  in  reference  to  a  letter  exhibited 
in  the  Glasgow  Exhibition  in  the  show  case  of 
Young's  Taraffin  Light  Co.  (Limiteil),  that  Dr.  Lyon 
Playfair  called  Mr.  Young's  attention  to  the  gi'eat 
vahie  of  the  bituminous  Scottish  coal  and  shale.  As 
will  be  seen  from  the  letter  which  is  now  published 
for  the  fu'st  time  by  the  kind  consent  of  T.  Graham 
Young,  Esq.,  Dr.  Playfair  called  Mr.  Young's  atten- 
tion to  the  petroleum  at  Alfi-etou,  and  not  to  the 
Scottish  coals  and  shale. 

"26,  Castelmau  Villas, 
' '  Bai-nes, 
"  SiuTey, 
"My  dear  Young,  "  3rd  December  1847. 

"Yoi:  know  that  mineral  naphtha  is  a  very 
rare  natural  product,  and  that  there  is  no  spring  of  it 
in  this  country,  all  of  it  being  imported  from  the 
Continent  or  Persia.  Lately  a  large  spring  of  this 
valuable  petroleum  has  been  discovered  in  my 
brother-in-law's  estate  in  Derbyshire,  near  Alfreton. 
It  yields  about  300  gallons  daily.  It  is  about  the 
consistence  of  thin  treacle  and  with  one  distillation 
gives  a  clear  coloiu'less  naphtha  of  briUiant  illumi- 
nating power  and  would  dissolve  caoutchouc  easily. 
They  intend  to  set  up  stills  for  it  immediately,  but 
as  they  are  ironmasters  and  this  would  be  a  separate 
mamifactui-e,  I  h.ave  advised  them,  if  possible,  to  sell 
it  in  the  crude  state  to  chemical  manufacturers,  and 
thus  not  introduce  a  new  system.  Now.  does  this 
come  within  the  possible  pro-sduce  of  your  works  if  if 
so,  I  will  get  you  a  gallon  bottle  sent  for  examination, 
and  perhaps  you  could  make  a  capital  thing  of  it 
and  enaVde  my  friends  to  do  the  same.  Now,  as 
a  member  of  Council  of  the  Chemical  Society,  let 
me  remind  you  of  yoiu'  promise  of  a  paper  on  gases 
for  us,  do  not  forget  that. 

"Ever  yours, 

"  Lyon  Playfair. 

"  P.S. — You  know  naphtha  is  now  extensively  used 
for  adding  to  the  illuminating  power  of  gas,  and  you 
know  the  bitumen,  the  residue  of  the  distillation,  is 
a  valuable  product." 


J.  PETER  GRIESS,  Ph.D.,  F.B.S. 

A    VICE-PRESIDENT   OF   THE   SOCIETY    OF   CHEMICAL 
INDUSTRY. 

It  is  with  great  regret  that  we  have  to  announce 
the  sudden  death,  by  an  attack  of  apoplexy,  of 
Dr.  .1.  Peter  Griess,  F.K.S.,  on  Wednesday  night 
or  Thursday  morning  of  August  29th  or  30th. 
He   had   left  Burton -on-Treut   just   a  fortnight 
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before  his  death  for  a  holiday  rest  at  Bourne- 
mouth, and  had  taken  \nth  him  his  four  children. 
He  ^as  then  believed  to  be  in  good  health,  and 
appeared  to  remain  so  up  to  the  time  he  retired 
to  his  room  on  Wednesday  night  (August  29th >. 
On  Thursday  morning  he  was  found  dead  in  bed 
by  the  side  of  one  of  his  sons,  who  was  suiiering 
from  congestion  of  the  lungs. 

Dr.  Griess  was  sixty-four  years  of  age,  and  had 
been  with  the  firm  of  Messrs.  Allsopp  and  Sons 
about  twenty-seven  years.  His  wife,  formerly  a 
Miss  Mason,  daughter  of  the  late  Mr.  W.  Mason, 
stirgeon,  and  sister  of  Mr.  P.  B.  Mason,  J. P., 
died  a  few  years  ago.  The  remains  of  the  dis- 
tinguished chemist  were  interred  on  Monday, 
September  3rd,  in  the  tomb  of  his  late  father-in- 
law,  Dr.  Mason. 

Dr.  Griess  was  a  native  of  Hesse-Cassel,  and 
eventually  became  a  student  under  Kolbe  at  Mar- 
burg along  with  Professor  Schmitt  of  Dresden, 
who  was  also  a  friend  of  his  early  boyhood,  as  well 
as  a  schoolfellow.  About  the  year  1856  Griess 
came  to  London  as  private  assistant  to  Dr.  A.  W. 
Hofmann,  of  the  Royal  College  of  Chemistry,  and 
here  he  laid  the  foundation  of  his  future  great 
work  on  the  diazo-  and  azo-compounds.  As  the 
translated  extract  from  his  letter  to  the  writer, 
printed  in  this  Joxirnal  1887,  626,  shows,  the 
reaction  discovered  by  Gerland  in  Kolbe's  lalsora- 
tory,  by  which,  at  Kolbe's  suggestion,  nitrous  acid 
was  caused  to  act  upon  amidobenzoic  acid,  and 
to  produce  the  hydroxybenzoic  acid,  suggested  to 
Griess  the  idea  of  converting  picramic  acid  into 
the  dihydroxydinitrophenylic  acid  in  a  similar 
manner,  but  Griess  worked  in  a  cold  solution, 
whilst  Gerland  employed  higher  temperatures. 
The  result  was  that  Griess  obtained  a  comjiound 
of  a  new  order  ;  and  his  own  words  should  here 
be  quoted,  as  they  are  of  great  interest. 

"  Li  gleicher  Weise  versuchte  ich  nun  die 
Picraminsaure  (Amidodinitrophenylsauie)  in 
Oxydinitrophenylsiiure  C.:.H;(N0;)-(6H);  iiberzu- 
fiihren,  wobei  ich  jedoch  eine  Yerbindung  mit 
so  auffidlenden  und  eigenthiimlichen  Eigenschaf - 
ten  erhielt,  dass  ich  sofort  vermuthete  dass 
dieselbe  einer  ganz  neuen  Korperklasse  ange- 
horen  miisse."     (See  this  Journal  loc.  cit.). 

The  discovery  of  the  first  diazo-compound  was 
made  in  the  year  1858,  as  Griess  himself  says  in 
his  letter  to  the  writer  already  referred  to,'  but 
so  far  as  we  know  his  first  research  was  published 
in  Liebig's  Annalen  in  1856.  Since  that  time 
his  published  papers  have  been  very  numerous, 
as  the  Proceedings  and  Transactions  of  the  Royal 
Society,  the  Chemical  Societies  of  London  and 
BerHn,  and  the  Philosophical  Transactions 
(Edinburgh)  bear  testimony,  and  his  work  on 
the  azo-  and  diazo-compounds  forms  specially 
classic  ground. 

La  1859  Griess  came  to  Burton  to  act  as 
chemist  to  Messrs.  Allsopp  and  Son,  and  he 
filled  the  post  of  scientific  adviser  to  this  firm 
up  to  the  time  of  his  death. 

Jn  1869  the  greatest  honour  this  country  can 
confer  upon  high  scientific  merit  was  awarded  to 
him  in  his  election  as  a  Fellow  of  the  Royal 
Society.  He  was  connected  at  an  early  date 
with  the  Chemical  Society,  and  has  filled  the 
office  of  Tice-President  of  that  body.  He  was 
also   a  Vice-President   of   the   Berlin   Chemical 


Society  and  of  the  Society  of  Chemical  Lidustry, 
and  he  was  an  original  Fellow  of  the  Listitute  of 
Chemistry.  The  University  of  Munich  conferred 
upon  him  the  degree  of  Doctor  of  Philosophy 
pro  honorU  ci'.iid,  and  he  had  more  than  one  call 
to  a  professorial  chair  in  the  Universities  of 
Germany.  These  offers  were,  however,  declined, 
as  he  felt  that  his  usefulness  would  not  be 
increased  by  such  a  chxmge,  and  that  to  take  any 
active  part  ui  professorial  duties  would  interfere 
too  much  with  the  work  he  had  set  himself  to 
do.  The  subject  of  this  brief  notice  was  an  ideal 
student ;  one  who  quietly  and  unostentatiously 
pursued  truth  for  its  own  sake,  and  possessed  in 
an  eminent  degree  the  true  scientific  instinct. 
Endowed  with  a  rare  combination  of  mental 
gifts,  a  mind  clear  and  logical,  and  well  stored 
with  the  most  varied  knowledge,  and  an  untiring 
tenacity  of  ptu-pose,  he  was  well  fitted  to  wrest 
from  Nature  some  of  her  inmost  secrets,  which 
he  has  opened,  and  left  to  the  world  as  an 
inheritance.  Those  who  had  the  privilege  of  his 
friendship  found  in  Dr.  Griess  a  generous,  warm- 
hearted, and  true  friend,  and  one  who  was 
ever  ready  to  encourage  .and  help  younger  men 
along  the  path  of  scientific  research  which  he 
himself  had  traversed  so  succe.ssfully. 

They  will  not  soon  forget  that  open,  genial 
countenance  which  tndy  expres.sed  the  breadth 
of  mind  and  sympathy  combined  with  simple 
directness  of  purpose  so  characteristic  of  the 
man. — W.  S. 


Siournal  anb  ^3atfnt*  S-itfratnir, 


I.-GENEEAL  PLANT,  APPAEATUS,  AND 
MACHINEEY. 

A  Self-registering  TTiermometer.    C.  Lintner,  sen.     Allgem. 
Brauerei-uncl  Hopfen-zeit.  28,  1039. 

One  of  the  mo.st  important  operations  in  the  preparation  of 
malt  is  the  drying  of  the  malt,  and  it  is  of  great  importance 
to  have  a  permanent  record  of  the  prevailing  temperature 
of  the  drying  kiln.  Sendtner  has  constructed  a  ther- 
mometer for  this  purpose,  which  has  proved  in  many 
breweries  both  very  suitable  and  trustworthy.  It  consists 
of  two  glass  rods,  between  which  a  metal  rod  is  fixed. 
The  metal  of  the  bar  consists  of  an  alloy,  which  has  a 
high  coefficient  of  expansion,  and  the  molecular  structure 
of  which  is  not  altered  at  the  temperature  prevailing  in 
the  drying  kiln.  The  rod  is  connected  by  levers  with  an 
autographic  apparatus. — S.  H. 


•  Any  of  these  specifications  may  be  obtained  by  post,  by 
remitting  the  cost  price,  plus  postage,  to  Mr.  H.  Reader  Lack, 
Comptroller  of  the  Patent  Office,  Southampton  Buildings,  Chanceij' 
Lane,  London,  W.C.  The  amount  of  postage  may  be  calculated  as 
follows  :— 

If  the  price  does  not  eiceed  Sd id. 

Above  Sd.,  and  not  exceeding  U.  6d Id. 

„      is.ed.,     „  „         ia.*d. \\d. 

„      2».W.,      „  „         Z».*d. M. 

A   2 
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Application  of  Watersprai/s  to  Chemical  Indusliy.     Zeits. 
f.  angew.  Cheni.  1889,  404. 

The  waterspray  (Fig.  1)  made  by  Korting,  of  Hanover, 
contains  in  the  contracted  part  a  spiral  of  metal,  ivhieh  is 
kept  in  its  place  by  the  pressure  of  the  fluid. 

Fig.  1. 


The  liquid  in  passing  through  it  receives  a  circular 
motion  from  the  spiral,  and  issues  from  the  jet  in  a  conical 
shower  of  small  drops.  This  spray  is  used  to  moisten  the 
air  of  spinning  works,  chicory  manufactories,  and  malt 
kilns,  to  lay  dust,  and  for  similar  purposes. 

Small  sprays,  made  of  platinum,  are  also  in  use,  whilst 
in  two  superjihosphate  works  it  is  used  to  condense  the 
fumes  (HF,  &c.)  evolved  on  treating  the  phosphatic 
mineral  with  sulphuric  acid. 

Fig.  2. 


17  a 


♦ '  .>i "   1 


v/s'//y//M'M^i'y^''y''y^yM 


Fig 


A   hood  F  is 


The  arrangement  is  shown 
fixed  over  the  vessel  A  in  which  the  mineral  is  treated  with 
.sulphuric  acid.  A  steam  pump  D  aspirates  the  acid  fumes 
through  E,  and  drives  them  into  the  vessel  G.  This  space 
is  completely  filled  with  finely  divided  water  from  the  spray 
diffuser  S.  The  purified  gases  escape  at  U,  and  the  acid 
liquid  is  drawn  ofl'  at  U. 

The  spmy  might   be    used  perhaps  with    advantage  in 
Glover  and  Guy-Lnssac  towers. — H.  T.  P. 


PATENTS. 
Improvements    in     and    connected    irith    Apparatus  fnr 
distilliny   Ammoniacal   Liqunrs.      R.    Wyllie.   Warring- 
ton.    p;'ng.  Pat.  11,799,  August  31,  1887.     Sd. 

This  invention  relates  more  esi)ecially  to  the  distillation  of 
ammoniacal  liquors  produced  or  used  in  the  ammonia-soda 
process.  The  ammoniacal  liquor,  in  finely-divided  streams, 
is  subjected  to  heat.  The  streams  of  the  liquor  are  ob- 
tained hy  bringing  the  liquor  on  to  a  succession  of  trays 
arranged  in  a  vertical  apparatus.  The  edges  of  these 
trays  are  serrated,  and  the  liquor  in  flowing  over  the  edges 
is  broken  up.  The  overflow  is  caught  by  lower  or  catch 
trays  which  constitute  diaphragms.     A  central  hole,  with 


a  serrated  rim,  is  provided  in  each  catch  tray.  The  liquor 
overflowing  from  the  lip  of  the  uppermost  traj-  falls  on 
to  the  catch  tray  below  it,  and  then  flows  over  the  lip  of 
this  tray  on  to  the  next,  and  so  on  throughout  the  scries  of 
trays.  Steam  passes  in  the  opposite  direction  to  the  Hquor, 
heats  the  finely-divided  streams  of  the  liquor,  and  carries 
forward  to  the  outlet  of  the  apparatus  the  free  ammonia 
liberated.  Previously  to  the  above  described  process,  the 
steam  is  passed  repeatedly  through  the  same  liquor  in 
another  series  of  trays  which  form  diaphragms.  To  the 
liquor  in  these  trays  milk  of  lime  is  added.  Each  of  these 
trays  is  provided  with  a  man-hole  and  liil  and  several  pipes 
of  an  inverted  U  form,  through  which  the  steam  and 
ammonia  ascend  in  their  flow  upwards.  The  exits  of  these 
pipes  deliver  the  steam  and  vapour  in  a  horizontal  direction 
to  the  bottom  of  the  trays  and  the  liquor  contained  in  them, 
thus  causing  a  ^'ery  active  circular  motion  of  the  liquor. 
The  liquor  descends  from  one  tray  to  another  by  overflow 
pipes,  the  mouths  of  which  are  placed  at  such  a  distance 
from  the  bottom  of  the  trays  as  will  maintain  the  required 
depth  of  liquor  within  them,  and  their  lower  ends  dip  into 
the  liquor  of  the  tray  next  below.  Thus  each  pipe  is 
sealed,  and  the  spaces  betiteen  the  trays  constitute  close 
compartments.  The  inverted  U  pipes  and  the  dip  pipes 
are  provided  with  non-return  check  valves.  When  the 
liquors  reach  the  bottom  compartment  all  the  ammonia  has 
been  liberated,  and  they  are  discharged  through  a  suit.able 
pipe. — S.  11. 

An  Improvement  in  liefrigcTatiny  Apparatus.  I.  Imray, 
London.  From  La  Compagnie  Industrielle  des  Procedes 
Raoul  Pictet,  Paris,  France.  Eng.  Pat.  12,631,  .Sep- 
tember 17,  1887.     8^. 

Froji  two  horizontal  cylindrical  vessels,  connected  together 
by  pipes  at  their  ends,  a  number  of  U  tubes  extend  down 
into  the  brine  (or  other  liquid  to  be  cooled),  each  U  tube 
communicating  by  its  upper  limbs  with  the  two  vessels. 
All  the  U  tubes  are  tied  together  by  copper  strips  ex- 
tending the  whole  length  of  their  straight  sides,  each  strip 
soldered  along  its  edges  to  two  contiguous  U  tubes.  The 
vessels  and  tubes  are  charged  with  volatile  liquid  in 
sufficient  quantity  to  fill  the  U  tubes  and  nearly  half  the 
cylindrical  vessels  alwve,  leaving  in  these  spaces  for 
vapour.  On  exhausting,  evaporation  takes  place,  the  U 
tubes  withdrawing  heat  from  the  liquid  to  be  cooled. 
In  this  apparatus  a  large  amount  of  surface  is  exposed. 
—0.  H. 

Improvements  in  and  relating  to  Apparatus /or  evaporating 
Brine  and  other  Solutions,  and  for  similar  j'urposcs. 
A.  Knoop,  Minden,  German}*.  Eng.  Pat.  17,290,  De- 
cember 15,  1887.     Sd. 

The  apparatus  consists  of  a  cylindrical  vessel  into  which 
the  brine, '  alcohol,  or  other  liquid  to  be  evaporated  or 
distilled  is  fed  through  a  rotary  distributing  pipe  which 
projects  the  liquid  against  the  sides  of  the  vessel,  which 
are  heated  from  without.  The  apparatus  cannot  be  de- 
scribed in  detail  without  the  drawings  which  accompany 
the  specifications.  — E.  E.  B. 


Improoements  relating  to  the  Purification  of  Water  in 
Steam  Boilers  and  to  Apparatus  there/or  and  for 
similar  purposes,  H.  T.  Yarvan,  Toledo,  U.S.A.  Eng. 
Pat.  6352,  April  28,  1888.     Sd'. 

In  the  working  of  steam  boilers  the  water  becomes  con- 
taminated with  oil,  gathered  in  the  process  of  condensation, 
and  it  is  the  custom  to  remedy  this  defect  bv  surface 
blow-oflFs,  whereby  a  portion  of  the  oil  is  removed.  To 
avoid  the  waste  of  water  that  results,  this  invention 
provides  an  apparatus  for  the  collection  of  the  impure 
blow-off  water  and  the  separation  of  its  impurities  by 
evaporation,  the  pure  condensed  water  being  returned  to 
the  boiler.  The  apparatus  is  also  arranged  for  the  distilla- 
tion of  sea-water  to  compensate  for  loss  in  the  working  of 
the  boiler.— W.  E.  K. 
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II.-FUEL.  GAS,  AND  LIGHT. 

Combustion    of    Coal.     Scheurer    Kestuer.      Hev.    Scient. 
February  18,  1888. 

This  paper,  rend  before  the  Societe  Chimique  c>f  Paris, 
gives  a  resume  of  some  researches  npon  the  combustion  of 
coal  carried  on  siuce  1868. 

In  1858  the  Societe  Industriellc  of  Mulhouse  organised  a 
competition  for  the  purpose  of  ascertaining  what  was  the 
most  advantageous  form  of  steam  boiler.  Several  svstems 
were  tried  on  the  large  scale  and  under  the  same  conditions, 
and  the  results  were  reported  upon  by  M.M.  liurnat  and 
Dubied.  These  gentlemen  availed  themselves  of  all  the 
resources  that  physical  science  could  pla('e  at  their  disposal, 
but  the  chemical  aspect  of  the  question  received  little 
attention.  Their  conclusions  as  regards  the  air  supply  were 
based  mainly  upon  the  readings  of  the  anemometer,  and 
they  had  not  the  assistance  that  would  have  been  afforded 
by  an  anahsis  of  the  gaseous  products  of  combustion. 
Consequently  they  were  ignorant  as  to  the  amount  of  heat 
lost  by  combustible  gases  passing  away  unconsumed,  and  as 
to  the  conditions  required  for  minimising  this  loss.  It 
should  also  be  remembered  that  the  data  furnished  by  the 
anemometer,  incomplete  under  any  circumstances,  are 
further  vitiated  bj-  the  large  inrush  of  air  that  takes  place 
whenever  the  fire-hole  door  is  opened. 

This  was  not  the  only  defect  in  their  report.  They  had. 
attempted  to  compare  the  number  of  calories  generated 
with  the  number  for  which  they  could  actually  account,  and 
found  themselves  confronted  by  the  enormous  discrepancy 
of  a  deficit  of  20  per  cent.  Now,  at  the  time  of  these 
experiments  no  one  had  accurately  determined  the  heat  of 
combustion  of  any  coal,  and  M.M.  Burnat  and  Dubied,  in 
order  to  ascertain  tlie  amount  of  heat  generated,  were 
obliged  to  avail  themselves  of  the  exceedingly  defective  law 
of  IJulong,  and  calculate  the  heat  of  combustion  of  the  coal 
from  its  elementary  composition,  attaching  to  the  carbon 
and  hydrogen  of  the  coal  the  respective  coefficients  8,080 
and  34,600,  and  deducting  from  the  number  so  obtained 
that  corresponding  to  the  oxygen,  which  is  considered  as 
forming  water. 

Such  was  the  position  of  affairs  when  the  author  took  up 
the  matter  in  1868,  with  a  view  to  combating  this  discrepancy 
of  20  per  cent.  Realising  that  it  might  proceed  either  from 
heat  having  in  some  way  escaped  unnoticed,  or  from  an 
over-estimation  of  the  heat  of  combustion  of  the  coal,  he 
made  a  threefold  division  of  the  problem,  and  set  himself — 
firstly,  to  ascertain  the  quantity  and  composition  of  the 
products  of  combustion  ;  secondly,  to  determine  accurately 
the  heat  of  combustion  of  coal  ;  thirdly,  to  repeat  the 
experiments  of  M.M.  Burnat  and  Dubied,  following  their 
method,  but  with  such  modifications  as  might  be  suggested 
by  the  study  of  the  composition  of  the  gaseous  products  of 
combustion. 

The  composition  of  the  gases  arising  from  the  combustion 
of  coal  bad  been  studied  before  1868  by  men  whose  names 
— th.'it  of  ICbelmen,  for  example — are  sutEeient  guarantee 
for  the  accuracy  of  their  figures  as  applied  to  their  analyses ; 
but  unfortunately  the  manner  in  which  their  samples  were 
drawn  precludes  our  attaching  any  importance  to  their 
results,  i'eclet,  the  first  in  this  field,  contented  himself  by 
reversing  a  flask  filled  with  water  in  the  gaseous  current. 
Ebelmen"s  experiments  were  as  imperfectly  conducted, 
though  this  remark  does  not  ajiply  to  his  researches  upon 
blast  furnace  gases,  which  are  luueh  more  uniform  in  com- 
position. No  more  reliable  are  the  experiments  of  Sauvage, 
whose  samples  were  taken  over  some  minutes  from  the  grate 
of  a  locomotive  in  motion  ;  nor  those  of  M.  Comines  de 
Marsilly,  whose  sampling  did  not  extend  beyond  seconds  ; 
nor  those  of  M.  Debette,  quoted  by  M.  Combes,  in  his 
report  on  the  means  of  consumiug  or  preventing  smoke. 
It  will  be  seeji  at  once  to  be  of  vital  importance  that  the 
sample  operated  upon  should  be  thoroughly  representative 
of  the  gases  under  investigation,  and  to  this  end  the  fire 
should  be  in  operation  at  least  a  day  before  the  conditions 


may  be  considered  normal.  It  is  also  necessary  that  a 
large  number  of  samples  should  ho  taken,  or  else  (which  is 
preferable)  that  the  drawing  should  be  a  continuous  one. 

A  point  in  the  flue  leading  to  the  chimney  was  chosen  for 
the  taking  of  the  samples,  in  order  that  the  gases  might  he 
as  well  mixed  as  possible.  Another  reason  for  this  was 
that,  as  Cadletet  has  shown,  the  gases  too  near  the  firo 
exist  in  a  state  of  dissociation.  For  the  actual  drawing  the 
plan  adopted  was  to  take  first  a  very  large  sample,  and 
then  a  further  sample  from  that.  A  column  of  ten  metres 
of  water,  three  centimetres  in  diameter,  was  employed  to 
aspirate  a  considerable  quantity  of  gas  from  the  flue,  and 
from  this  current  on  its  way  from  the  flue  to  the  aspirator, 
a  second  sample  was  drawn  into  a  glass  gasholder  containing 
several  litres  of  mercuiy.  The  drawing  of  samples  extended 
over  the  whole  length  of  the  operation. 

The  earlier  investigators  have,  in  the  author's  opinion, 
established  one  fact  onlv,  viz.,  that  in  the  products  of 
combustion,  in  spite  of  the  presence  of  an  excess  of  oij'gen, 
there  are  always  to  be  found  combustible  gases — carbonic 
oxide,  hydrocarbons,  and  free  hydrogen.  Reason  would 
indicate — and  this  is  borne  out  by  the  author's  researches — 
that  the  higher  the  excess  of  oxygen  the  lower  would  be 
the  proportion  of  combustible  gases,  but  the  worthlessness 
of  some  of  the  old  analyses  on  this  subject  is  evidenced  by 
the  fact  that  they  show  at  one  time  excess  of  oxygen  and 
excess  of  combustible  gas,  and  at  another  time  a  deficiency 
of  both.  The  samples  giving  such  results  have  evidently 
been  non-representative. 

An  exhaustive  series  of  experiments  was  made  vthh  a 
view  to  determine  the  most  advantageous  proportions  in 
which  air  should  be  admitted.  When  Ronchamp  coal 
was  supplied  with  8 — 9  cm.  of  air  per  kilo,  the  combustible 
gases  escaping  unconsumed  amounted  to  from  6  to  18 
per  cent,  upon  the  carbon  in  the  coal.  With  10 — 12  cm. 
the  loss  fell  to  4 — 6  per  cent.,  and  with  15  cm.  it  was 
only  1 — H  per  cent.  The  net  result  of  these  experiments 
led  to  the  conclusion  that  an  excess  of  air  should  be 
employed,  amounting  to  about  50  per  cent,  of  the  quantity 
theoretically  required. 

To  ascertain  the  loss  occasioned  by  smoke  a  measured 
quantity  of  the  gas  was  aspirated  through  a  glass  tube 
lightly  packed  with  asbestos  for  a  length  of  25 — 30  cm. 
This  filtering  apparatus  was  placed  side  by  side  with 
the  tube,  through  which  passed  the  sample  for  analysis. 
The  black  discolouration,  which  did  not  penetrate  more 
than  5 — 6  cm.  into  the  asbestos,  consisted  not  only 
of  carbon  but  also  of  hydrocarbons,  which  imparted 
to  it  a  tarry  consistency.  The  quantity  w.-is  determined 
by  combustion,  and  subsequent  weighing  of  the  carbonic 
acid  formed.  Strange  to  say,  even  when  a  very  thick 
black  smoke  was  purposely  produced  by  limiting  the 
air  supply,  the  loss  to  be  accounted  for  in  this  way  was 
only  llfper  cent.  An  increase  of  the  air  supply  reduced 
it  to  one-half  per  cent.  These  figures  are  confirmed 
by  the  general  experience  with  smoke-consumers.  Many 
eminent  engineers,  and  not  a  few  quacks,  have  occupied 
themselves  with  apparatus  for  this  purpose,  hut  its  use 
has  always  involved  a  loss  instead  of  effecting  an 
economy.  The  author  knows  of  only  two  effectual  methods 
of  smoke-consuming.  The  one  is  to  avoid  the  formation 
of  smoke  by  a  gradual  system  of  mechanical  firing ;  the 
other  is  to  burn  the  smoke  formed  at  the  moment  of 
charging  by  promoting  an  intimate  mixture  of  the  very 
hot  gases,  a  jet  of  steam  being  introduced  for  this  purpose 
close  to  the  bridge.  In  both  cases  the  cost  of  working 
exceeds  the  saving  effected  by  the  suppression  of  the 
smoke,  and  practice  is  slill  behind  theory  in  this  respect 
at  lei\st.  Smoke  is  formed  in  two  ways.  Berthelot  has 
shown  that  certain  hydrocarbons  when  heated  to  suitable 
temperatures  are  decomposed  with  formation  of  a  new 
hydrocarbon  and  deposit  of  solid  carbon.  This  t;*kes 
place  on  the  grate  where  combustion  is  going  on.  The 
second  way  is  by  the  dissociation  of  the  gases.  The 
author  has  proved  this  by  the  following  experiment — a 
repetition  of  one  of  Deville's,  to  whom  the  discovery  of 
dissociation  is  owing.  A  curved  copper  tube  was  intro- 
duced into  the  gaseous  current  just  behind  the  fire-bridge, 
both  ends  of  the  tube   projecting  outwards.     When  this 
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tube  ri'maiued  empty  it  soou  attained  the  teiupcniture  of 
tlic  gases  at  this  point,  and  M'hen  withdrawn  was  coated 
witli  a  mixture  of  cuprie  and  cuprous  oxides,  according  as 
the  current  at  that  phice  was  more  or  less  oxidising  or 
reducing.  When,  howe\  er,  water  was  allowed  to  circulate 
througli  this  tube  so  quicklr  as  not  to  be  sensibly  warmed, 
there  was  ileposited  a  thick  coating  of  smoke-blaek  pro- 
ceeding from  the  dissociation  of  the  gases.  The  sudden 
cooling  necessary  to  produce  this  effect  is  provided  by  the 
boiler  surface,  dissociation  occurring  when  the  hot  gases 
come  into  contact  with  its  comparatively  cool  shell. 

The  volume  of  air  passing  through  the  grate  was  calculated 
from  the  composition  of  the  products  of  combustion,  the 
following  formula  beiug  employed — 


-b- 


OOO0S6  V 


(V.^+V") 


S(H 


0-sy 

8      / 


0-001437 


4'7G1. 


Wliere  V  represents  the  volume  of  air  employed  per  kilo, 
of  coal  burnt ;  C,  O,  H,  S,  respectively,  the  carbon,  oxygen, 
hydrogen,  and  sulphur  in  grammes  per  kilo,  of  eoal  burnt; 
O-O0t)536,  V,  V",  V"  respectively,  the  carbon,  carbonic 
acid,  carbonic  oxide,  and  oxygen  contained  per  litre  of 
the  products  of  combustion ;  8,  the  eijuivaleut  of  oxygen ; 
0'001437,  the  weight  of  a  cubic  centimetre  of  oxygen; 
4' T61.  the  proportion  by  volume  existing  between  air  and 
the  amount  of  ox}-gen  it  cont;iins.  It  must  of  course  be 
understood  that  only  the  pure  coal  actually  burnt  was 
taken  into  consideration,  the  necessary  deductions  being 
made  for  ashes,  &c.  passing  through  the  grate-bars. 

It  was  thought  necessary  to  supplement  the  study  of 
lionchamp  coal  (a  bituminous  one)  by  similar  researches 
with  other  coals,  in  order  to  establish  some  relation 
between  the  nature  of  the  eoal  and  the  gaseous  products 
of  combustion.  From  this  point  the  co-operation  of 
M.  Mcunier  DoUfas  was  obtained.  Samples  from  the 
Sarrebriick  coalfield  were  employed  as  offering  a  choice 
of  coals  both  bituminous  and  otherwise.  The  products 
of  combustion  of  the  various  kinds  differed  little  from 
one  another  or  from  those  of  the  Ronehamp  eoal.  On  the 
whole  they  required  rather  more  air  and  yielded  rather 
more  smoke — the  percentage  of  the  latter  rising  to  2  under 
the  conditions  most  favourable  for  its  production. 

In  the  direction  of  the  second  part  of  the  author's  plan 
of  research  there  had  also  been  no  serious  experiments 
made  previously.  Dulong,  indeed,  had  fixed  the  average 
licat  of  combustion  of  coal  at  7,600,  but  his  results  were 
obtained  with  imperfect  apparatus,  nor  did  he  define  what 
he  considered  an  average  eoal ;  and  it  will  be  readily  seen 
that  the  heat  of  combustion  may  vaiy  according  as  the 
coal  is  more  or  less  bituminous  and  contains  a  higher  or 
lower  percentage  of  ash.  The  author  and  his  colleague 
determined  therefore  to  disregard  Dulong's  figures,  and 
make  accurate  determinations  of  their  own.  The  samples 
operated  upon  were  obtained  by  repeated  subdivisions  of 
the  bulks  of  eoal  actually  used  at  the  boiler  fire,  and, 
as  finally  obtained,  consisted  each  of  some  10  grms.  in  the 
state  of  fine  powder.  Tlieir  representative  nature  was 
established  by  the  close  agreement  between  the  percentages 
of  ash  vielded  by  them  and  the  weights  actually  obtained 
from  the  boiler  ash-holes.  The  fineness  of  the  samples 
was  at  first  a  source  of  some  difficulty,  as  the  combustion 
of  a  powder  was  incomplete  in  the  calorimeter  employed — 
that  of  Favre  and  Silbermann.  It  swelled  up  and  caused 
the  formation  of  smoke,  which  would  of  course  have  im- 
paired the  accuracy  of  the  results,  but  this  drawback  was 
obviated  by  substituting  a  platinum  capsule  hung  by  three 
wires  for  the  platinum  cartridge  case  used  by  Favre  and 
Silbermann,  and  by  not  operating  on  more  than  5  or  6 
decigrammes  of  substance.  The  combustion  was  effected 
by  a  current  of  oxygen  (diluted  in  some  instances  with 
air),  which  was  brought  by  a  fine  jet  to  the  centre  of  the 
capsule.  But  the  employment  of  so  small  a  quantity  of 
substance  involved  a  new  dilficulty.  Favre  and  Silber- 
mann had  BO  conducted  their  experiments  as  to  secure 
an  elevation  of  some  10'  in  the  calorimeter  bath,  but  in 
this  case  the  temperature  did  not  rise  more  than  2°, 
and  an  ordinary  thermometer  was  of  no  use.  A  special 
thermometer  was   therefore  made   by  M.  Baudiu  for  this 


purpose.  It  contained  63  grms.  of  mercury  ;  each  degree 
occupied  a  length  of  36  millimetres  on  the  scale,  and  was 
divided  into  50  parts,  but  could  be  read  to  a  five-hundredth. 
This  instrument,  which  has  since  become  well  known,  was 
also  on  Walferdin's  metastatic  principle,  serving  for  all 
ranges  of  temperature,  though  its  stem  only  com])rised 
10"  Centigrade.  It  may  be  worth  mentioning  that,  as  staled 
by  Mulder,  soda-lime  was  found  to  be  very  much  superior 
to  potash  as  an  absorbent  for  the  gases  produced  by  the 
combustion. 

From  these  experiments  it  was  seen  that  the  heats  of 
combustion  of  different  coals  \aried  considerably,  some- 
times exceeding  the  values  found  by  calculation,  and 
sometimes  (but  more  rarely)  falling  short  of  them. 
Generally  speaking,  however,  bituminous  coals  gave  higher 
results  and  a  l.irger  volume  of  gaseous  products  of  com- 
bustion than  non-bituminous.  The  bituminous  coal  of 
CreuEOt  gave  9,620  calories ;  the  non-bituminous  from 
Louisenthal  in  the  Surrebriick  district  gave  only  8,215. 
With  the  exceptiou  of  a  Russian  coal  which  fell  even 
below  that  of  Louisenthal,  these  were  the  two  extremes, 
the  yield  in  most  cases  lying  between  8,.)0(l  and  8,700 
calories.  Instances  were  found  of  coals  showing  identical 
elementary  composition,  but  differing  considerably  in 
calorific  power.  A  partial  light  is  thrown  on  this 
phenomenon  by  a  knowledge  of  the  fixed  and  volatile 
constituents  of  the  coal,  as  will  be  seen  directly,  but  so 
far  the  investigators  ha\e  found  themselves  unable  to 
determine  the  calorific  power  of  any  coal  with  certainty 
save  by  actual  experiment.  It  almost  always  exceeds  that 
obtained  by  following  Dulong's  law,  and  often  exceeds 
the  addition  of  the  calorific  powers  of  the  total  carbon 
aud  hydrogen  present. 

il.  Cornu,  the  engineer  of  the  Soeiete  des  Appareils  a 
Vapcur,  of  Lille,  has  put  forward  a  theory  that  the  fixed 
carbon  in  a  coal  may  have  a  different  calorific  power  from 
that  which  is  volatile.  To  the  former  he  assigns  the 
established  value  for  wood  charcoal  S,080,  and  to  the  latter 
11,214  as  the  heat  of  combustion  of  carbon  in  the  state  of 
vapour.  This  hypothesis  applied  to  the  author's  results 
appears  to  indicate  a  means  of  arriving  at  the  calorific 
power  by  calculation  much  more  appro.vimately  than  is 
possible  by  the  use  of  Dulong's  law.  It  the  heats  of  com- 
bustion of  the  two  kinds  of  carbon  and  of  the  hydrogen  be 
added  together,  and  the  oxygen  disregarded,  the  error 
rarely  exceeds  5  per  cent.  In  proof  of  this  may  bo  cited 
the  fact  that  the  heats  of  combustion  of  20  coals  from 
the  North  of  France  were  determined  by  actual  experiment 
and  compared  with  the  figures  obtained  by  using  M.  Cornu's 
formula.  In  four  cases  the  agreement  was  perfect,  in  seven 
there  was  a  discrepancy  of  I — 2  per  cent.,  and  in  si.x  a 
discrepancy  of  3 — 6  per  cent.,  while  in  three  the  diflcrence 
rose  to  8 — 11  per  cent. 

The  task  now  remaining  was  to  repeat  the  experiments  of 
M.M.  Burnat  and  Dubicd  on  the  large  scale,  following  their 
methods  but  drawing  conclusions  as  to  volume  from  the 
composition  of  the  escaping  gases  instead  of  from  the 
readings  of  the  anemometer.  It  has  already  been  shown 
that  the  deficit  of  20  per  cent,  observed  at  Mulhouse  in 
1858  could  in  no  wise  be  attributed  to  an  over-estimation  of 
the  heat  of  combustion  of  the  eoal  employed. 

The  boiler  used  in  the  author's  experiments  was  of  the 
kind  common  in  Alsace,  three-tubed,  externally  fired,  and 
provided  with  a  feed-water  heater.  Although  every  con- 
ceivable precaution  was  taken  to  prevent  the  escape  of  any 
calories  unnoticed,  and  although  the  smoke  and  the  cou.- 
position  of  the  gases  were  taken  into  account,  the  observa- 
tions of  1868  showed  a  deficit  ranging  from  21  to  27  per 
cent.  The  calories  in  the  case  of  Ronehamp  eoal  were 
distributed  as  follows  : — 

Per  Cent. 

As  steam 63'6 

In  chimney  gases 5'1 

As  combustible  prases  escaping 4"i» 

As  smoke U' 

As  water  vai)our  in  the  smoke .3* 

Nottraced  ' 2S" 

100-0 
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Since  that  time  the  feed-water  heater  has  been  changed 
for  another  of  improved  construction.  The  old  one  con- 
sisted of  six  cylinders  placed  two  by  two  in  a  brickwork 
setting,  and  the  feed  water  traversin<r  these  acquired  a 
temperature  corresjiondinff  to  S  per  cent,  of  the  total  calories 
generated.  With  the  new  heater,  which  was  on  the  tubular 
system,  the  efficiency  rose  to  12  per  cent. 

An  experiment  made  three  years  ago  on  a  coal  from  the 
Ruhr  gave  the  following  results  :  — 

Per  Cent. 

Calories  converted  into  steam 67 "3 

„       traced  in  products  of  combustion  ...    ll'G 

78-9 

and  iu  a  recent  trial  of  an  Knglish  coal  of  exceptional 
quality,  almost  smokeless  and  giving  only  traces  of  com- 
bustible gases,  steam  was  raised  equal  to  7+ "5  per  cent, 
of  the  total  calories  geDcraled,  and  the  deficit  was  reduced  to 
i7  per  cent.  To  get  some  idea  of  the  direction  of  this  loss  it 
was  suggested  by  an  English  engineer,  Mr.  Donkin,  that  the 
boiler  should  be  got  under  pressure,  and  that  account 
should  be  taken  of  the  quantity  of  fuel  required  to  keep  it 
in  slain  quo  for  a  given  length  of  time,  all  outlets  being 
closed.  This  experiment  was  carried  out  over  several  days 
and  nights,  aud  led  to  the  conclusion  that  the  loss  by  radia- 
liou  from  the  boiler  alone  was  about  4' 6  per  cent.  Of  the 
remaining  12  per  cent,  the  author's  opinion  is  that  almost 
the  whole  may  be  accounted  for  by  external  radiation.  The 
return  of  steam  was  found  to  vary  by  from  8  to  10  per  cent., 
according  as  the  experiment  was  carried  out  iu  summer  or 
winter.  This  fact  was  established  by  repeated  experiments 
with  different  kinds  of  coal.  Now,  if  the  difference  of  I 
temperature  between  summer  and  winter  can  cause  th's 
variation  (equal  to  about  7  per  cent,  of  the  total  calories), 
it  may  I'airly  be  inferred  that,  if  we  could  estimate  the  loss 
resulting  from  the  constant  contact  of  the  brickwork  with 
the  surrounding  air,  we  should  not  fall  far  short  of  the  total 
number  of  calories  to  be  accounted  for.  This  opinion  is 
confirmed  by  more  recent  experiments  not  yet  made 
public. 

On  account  of  the  hostile  criticism  to  which  the  work  of  the 
author  and  his  colleague  has  been  exposed,  it  was  thought 
advisable  to  repeat  in  18S5,  after  an  inter\al  of  17  years,  the 
old  experiments  of  1868.  The  results  were  the  same ;  and  the 
heat  of  combustion  of  Konchamp  coal  was  determined  anew 
within  a  few  calories  of  the  value  found  in  1868.  Further, 
M.M.  Schwackhoefer,  in  Austria,  and  Alexejeff,  in  Bussia, 
have  recently  published  researches  upon  the  calorific  power 
of  the  coals  of  their  respective  countries,  and  for  certain 
qualities  have  obtained  results  as  high  as  the  author's. 
In  fact  the  hostile  criticism,  of  which  M.M.  Fischer  and 
Bunte  were  the  chief  exponents,  may  now  be  considered  as 
silenced.  The  name  of  M.  Bunte  recalls  mention  of  a 
Society  that  was  founded  in  Munich  for  the  purpose  of 
determining  at  one  and  the  same  time  the  heat  of  combus 
tion  aud  the  practical  calorific  power  of  the  principal  coals 
of  Bavaria.  Over  100,000  francs  were  spent  for  this 
purpose,  but  unfortunately  the  apparatus  employed  was 
neither  a  calorimeter  nor  a  boiler,  and  the  results  could 
ueither  be  compared  with  those  yielded  by  calorimetric 
research  nor  with  the  efficiency  observed  in  actual  in- 
dustrial practice.  Imperfect,  however,  as  the  apparatus 
was,  it  appears  that  certain  coals  gave  results  exceeding 
the  values  obtained  by  calculation  :  one,  a  sample  from  the 
Kuhr,  exceeding  the  calorific  intensity  found  by  the  author 
in  his  own  investigations,  and  yielding  300  more  calories 
than  were  obtained  by  adding  the  heats  of  combustion  of 
its  carbon  and  hydrogen.  This  fact,  however,  had  quite 
escaped  the  notice  of  il.  Bunte,  because  in  his  calculations 
he  had  neglected  to  take  into  consideration  the  ash  of  the 
coal,  and  the  effect  of  this  omission  will  be  seen  at  once 
from  the  fact  that  tlie  sample  analysed  contained  only  6  per 
cent,  of  ash,  whereas  that  actually  used  at  the  furnace  gave 
11— almost  double.— A.  R.  D. 


PATENTS. 

Improvements  in  the  Desulphurisation  of  Gaseous  Products. 
J.  J.  Hood  and  A.  G.  Salamon,  London.  Eng.  Pat. 
10,127,  July  19,  1887.     6d. 

The  desulphurising  agent  employed  is  an  artifically  prepared 
hydrated  dioxide  of  manganese,  such  as  "  Weldon  mud."  The 
gas  may  be  passed  through  water  holding  this  in  suspension, 
or  the  mud  may  be  dried  and  so  packed  in  a  convenient 
apparatus  that  the  gas  may  pass  over  and  through  it.  If 
an  excess  of  acid  be  present,  a  salt  of  manganese  is  formed, 
and  free  sulphur  deposited,  but  if  the  mud  be  used  in  its 
original  alkalme  state,  as  is  preferable,  sulphide  of  man- 
ganese and  free  sulphur  are  formed.  In  this  latter  case  the 
sulphide  of  manganese  will  retain  any  carbon  bisulphide 
that  may  be  present.  .iVfter  use  the  mud  may  be  revivified 
by  atmospheric  oxidation  until  highly  charged  n-ith  sulphur. 
It  is  then  treated  with  dilute  acid,  whereby  the  manga- 
nese is  dissolved  out — to  be  reconverted  into  hydrated 
dioxide  for  use  over  again.  Or,  alternatively,  the  sulphur 
may  be  burned  from  the  spent  material,  and  the  residual 
oxides  of  manganese  nsed  in  the  manufacture  of  chlorine. 

—A.  R.  D. 


Improvements   in   Incandescence    Bodies    for    Itlvndnnting 
purposes   and    in    the     Treatment  of  Mantles   produced 
therefrom.     O.  Imray,  London.     From   C.  \.  von  Wels- 
bach,    Vienna,  Austria.     Eng.  Pat.   11,195,  August    16, 
1887.     6d. 
Ixc-\>DESCEN"CE  bodics    prepared   from  the  earths   of  the 
rarer  metals,  as  described  in  Eng.   Pats.  15,286   of  1885 
(this  Journal,  1886,  522),  and  35S2   of  1886  (this  Journal, 
1887,  212),  are  strengthened  by  an  impregnation   with  a 
solution    of    one    or    more    of    the    following    salts,   the 
strengthening  being  produced  by  the  vitrification  that  takes 
place  on  the  application  of  heat.     The  salts  recommended 
are  the   niobates,  lantalates,  titanates,  silicates,  and  phos- 
phates of  the  rarer  metals  and  magnesium.     To  facilitate 
the  combustion  of  the  fibrous  material  used  in  the  prepara- 
tion of  these  incandescence  bodies,  an  impregnation  with 
nitrate  of  ammonium  is  prescribed. — A.R.  D. 


lY.-COLOUEING  MATTEES  AND  DYES. 

Researches  on  the  Constitution  of  Azo-  and  Vitizo- 
Uerivativcs.  III.  Compounds  of  the  Naphthalene-^- 
Series.  R.  Meldola  and  F.  J.  East.  J.  Chem.  .'<oc. 
Trans.  1888,  460. 

The  chief  object  which  the  authors  have  in  ^-iew  in  this 
branch  of  their  work  is  the  determination  of  the  constitution 
of  the  azo-derivatives  of  )3-naphthol  and  /3-naphthylamine. 
In  the  present  paper,  which  is  the  first  instalment  of  the 
series,  the  action  of  nitrons  acid  has  been  studied  under 
various  conditions  upon  the  azo-derivatives  obtained  by  the 
action  of  the  diazotised  nitranilines  on  /3-naphthylamine. 
If  metanitrobenzene-azo-)3-naphthylamine  is  dissolved  in 
140 — 150  parts  of  glacial  acetic  acid  aud  the  theoretical 
quantity  of  sodium  nitrite  (one  molecule)  added  to  the  cold 
solution,  a  diazo-compound  is  formed,  and  this  on  heating 
the  solution  to  the  boiling  point,  becomes  decomposed  with 
the  formation  of  the  corresponding  jS-naphthol-azo-derivative 
in  accordance  with  the  equation — 

^K.CjH^.NOjCni) 
CioHe  ^  = 

\N2.0H(/3) 

/X..CeHi.NO.(m) 
C,(,H6<;  -hN, 

^OHCe) 

By   using  less  acetic   acid  (70  parts)   and  keeping   the 
temperature  at  70'  during  the  whole  course  of  the  reaction. 
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the  acetic  acid  itself  takes  part  in  the  process  with  the 
forinatiou  of  mctauitrobeQzene-azo-fl-naphthyl  acetate — 


CJh(^ 


N:.C,H,,.NO;(«0 
Nj.0U(;8) 


C,„ll6<  +  H3O  +  N,. 

The  latter  compound,  when  crystallised  from  alcohol, 
forms  rod  iilanientoiis  needles  melting  at  101' — 1(52^  C,  and 
easily  decomposed  l\v  alcoholic  potash  with  the  formation 
of  melanitrohenzene-azo-/3-naphthoI  (m.p.  194").  By  a 
similar  process  paranitrohenzene-azo-;3-naphthyl  acetate, 
which  forms  flat  orange  needles  meltinj;  at  192' — 193'  C, 
was  obtained  from  paranitrobeuzene-azo-y8-naphthol  (m.p. 
249°).  Both  these  azo-/3-naphthyl  acetates  can  also  be 
prepared  by  the  direct  aeetylation  of  the  corresponding 
azo-)8-naphthol  compounds  by  boiling  the  latter  with  acetic 
anhydride  and  anhydrous  sodium  acetate.  In  a  similar  way 
beuzene-azo-)3-naphthy  1  acetate,  C'bH-  .  N.  •  C10H5 .  OCjH^O  ($ ) 
has  been  prepared  by  the  action  of  sodium  acetate  and 
acetic  anhydride  on  benzene-azo-/3-nai)hthol.  It  forms 
orange-coloured  scales  melting  at  117°.  The  authors  point 
out  in  conclusion  that  the  reactions  of  the  6-naphthylamiue 
azo-derivatives  described  in  the  present  paper,  taken  in 
conjunction  with  the  work  of  Zineke  and  others,  appear  to 
negative  the  idea  formerly  entertained  that  these  compounds 
no  longer  contain  amidogen.  If  this  conclusion  should  be 
confirmed  by  the  study  of  the  products  of  reduction  of  the 
alkyl  or  acetyl  derivatives,  which  is  now  being  undertjiken 
in  the  Finsbury  Technical  College,  it  will  follow  that  the 
azo-naphthol  compounds  also  contain  hydroxyl.  The 
authors  reserve  expressing  any  opinion  on  the  constitution 
of  these  /3-naphthalene  derivatives  till  more  experimental 
evidence  has  been  acquired. — R.  M. 


Hesearches  oil  the  Constitution  of  A:o-  and  Diazo- 
Derivatives.  IV.  JJiazo-amido  Compounds  {continued). 
B.  Meldola  and  F.  W.  iitreatfeild.  J.  Chem.  Soe. 
Trans.  1888,  664. 

The  authors  commence  by  pointing  out  that  as  a  result  of 
their  former  investigations  the  alkylderivatives  of  diazo- 
amido  compounds  containing  two  dissimilar  aromatic 
radicles  of  the  general  formula  X.N-|R'.Y  are  capable  of 
existing  in  three  isomeric  modiiications  : — I'l)  Produced 
by  the  action  of  diazotised  X.NH,  on  Y.NHR'.  (2) 
Produced  by  the  action  of  diazotised  Y.NH;  on  X.NIIR'. 
(3)  Produced  by  the  direct  alkylation  of  the  mixed  com- 
pound X.N3H.Y  formed  bv  the  action  of  diazotised 
X.NIL  on  Y.NIL,  or  of  diazotised  Y.NH^  on  X.NH..  In 
the  first  part  of  the  present  paper  a  description  is  given  of 
the  methyl-derivative  prepared  by  the  methylation  of  the 
compound  OjONO.^.CuHj.NjH.CjHj.NO.iC;))  prepared  by 
the  action  of  diazotised  paranitraniline  on  metanitraniline 
or  of  diazotised  metanitraniline  or  paranitraniline  (m.p. 
211°).  It  forms  bright  yellow  needles  melting  at  148',  and 
decomposed  by  cold  hydrochloric  acid  into  a  mixture  of 
meta-  and  paranitrobenzene-diazo-ehlorides  and  the  corre- 
sponding methylnitranilines.  A  pair  of  isomeric  methyl- 
derivatives  isomeric  with  the  preceding  has  also  been 
jircpared,  (I)  by  the  action  of  diazotised  paranitranihnc  on 
mcthylmetauitraniline,  and  (2)  by  the  action  of  diazotised 
metiinitraniline  on  methylparanitrauiline.  Both  of  these 
compounds  eryst;illise  in  the  form  of  small  yellow  needles, 
the  first  melting  at  168'  and  the  second  at  176° — 177°. 
The  compounds  (;))NUj.CjHj.N3(CH3).CoH..NO.,f;))  and 
(»i)NO;.CBH^.N.,(CH3).C6H,.XOo(m)  have  been  prejiared 
by  the  methylation  of  the  corresponding  symmclrical 
diazo-amido  compounds.  The  first  melts  at  2LU  and  the 
second  at  127° — 128^  Diuitrodibromo-diazo-amidobenzene, 
NO;. BrC„H3.Nyi.C'i;H.,Br.Nl),.,  obtained  by  the  action  of 
nitrous  acid  on  the  uitrobromaniline  C5H3.N()2.Br.iNH;  = 
1 :3: 4  (m.p.  104°),  forms  hair-like  orange  needles  melting 
at  202°.  Paradichlordlazo-amidobciizene,  (;))Cl.C6ll4.NjH. 
C^Ui.CKl))   and  its  ethyl-derivative  have   been   prepared, 


the  latter  by  direct  ethylatlon.  The  substance  is  formed 
by  the  usual  method  from  parachloraniline,  and  crystallises 
in  oehreous  needles  melting  at  13t)\  The  ethyl-derivative 
forms  flat,  straw-coloured  needles,  fusing  at  85*5°.  The 
mixed  compound  from  aniline  and  paratoluidine,  CjHs. 
N3H.C|;Hj.CH3(;>),  gives  an  oily  benzyl  derivative,  and 
the  benzyl  derivative  obtained  by  the  action  of  diazotised 
paratoluidine  on  benzylaniline  is  also  oily.  The  benzyl 
derivative  of  diazo-amidotoluene,  (;))CH3.Cr,H,.N3(CjH-). 
C6Hj.CH3(;)), obtained  by  direct  benzylation,forms  oehreous 
needles  melting  at  114°.  The  nitranilines  (para  and  meta) 
do  not  appear  to  be  capable  of  forming  mixed  diazo-amido 
compounds  with  parachloraniline  ;  in  all  the  experiments  a 
mixture  of  the  two  symmetrical  compounds  was  obtained, 
except  in  one  preparation,  when  diazotised  paranitraniline 
was  made  to  act  upon  parachloraniline  in  hydrochloric  acid 
solution.  A  very  small  quantity  of  a  substance  crystallising 
in  brilliant  octohedra  of  m.p.  181°  was  isolated  from  the 
mixture  in  this  case,  and  appeared  to  consist  of  the  desired 
mixed  compound,  (^)NO;.C6H4.N3H.C|iH4.CI(p),  but  the 
yield  was  too  small  to  enable  the  examination  of  the 
substance  to  be  continued.  Another  pair  of  mL\ed 
isomerides  has  been  prepared  (1)  by  the  action  of  diazo- 
tised metanitraniline  on  ethylparachloraniline,  and  (2)  by 
the  action  of  diazotisetl  parachloraniline  tm  ethylmeta- 
nitraniline.  Tlie  first  of  these  crystallises  in  long  flat  lustrous 
plates  of  an  oehreous  colour  melting  at  106'  ;  the  other 
modification  consists  of  flat  pale  yellow  needles  melting  at 
129 '.5°.  In  the  concluding  section  of  the  jvaper  the  authors 
give  details  of  a  method  for  determining  (|uantitatively  the 
amount  of  diazo-chloride  formed  by  the  decomposition  of 
the  diazo-amido  compounds  by  means  of  hydrochloric  acid 
in  the  cold.  The  method  consists  essentially  in  allowing 
the  acid  to  act  upon  the  finely-powdered  diazo-amido 
compound  till  decomposition  is  nearly  complete,  filtering 
into  an  alkaline  solution  of  /Snaphthol,  and  then  collecting, 
washing,  drying,  and  weighing  the  pure  azo-5-naphthol 
compound  on  a  tared  filter.  The  results  show  that  the 
resolution  is  in  all  cases  practically  quantitative. — R.  M. 


On  the  Naphthjilenc  Diamines,  and  a  Netv  Method  for 
their  Formation.     M.  Lange.     Chem.  Zeit.  12,  856 — 837. 

The  first  commercial  use  made  of  these  bodies  was  in  the 
production  of  an  azo  colouring  matter,  from  the  1:4'  di- 
amine (Germ.  Pat.  39,954,  Chem.  Zeit.  U,  875),  capable 
of  dyeing  cotton  without  a  mordaunt. 

Liebcrmann  and  Dittler  also  prepared  a  tetrazo  dye  from 
the  1:4  derivative,  while  the  other  known  naphthyleue 
diamines  behave  as  ortho-compounds. 

If  a  dihydroxynaphthalcne  be  heated  with  ammonia  and 
ammonium  chloride  for  sc\eral  hours  under  pressure  to 
200° — 250°  C,  the  corresponding  diamine  results,  in  the 
form  of  a  sparingly  soluble  precipitate ;  e.i/.,  from  the 
dihydroxynaphthalcne  corresponding  to  the  so-called  a- 
naphthalenc  di-sulphonic  acid  of  Ebert  and  Mcrz  (Ber.  9, 
609),  a  2:2'  naphthylene  diamine  is  obtained. 

This  substance  is  easily  soluble  in  alcohol,  ether,  benzene, 
&c.,  also  fairly  soluble  in  hot  water,  and  crystallises  there- 
from in  small  white  plates,  which  become  reddish  when 
exposed  to  air,  and  melt  at  161°  C.  It  does  not  give  a 
colouration  with  ferric  chloride.  Most  of  its  salts  are  easily 
soluble  in  water  ;  tlie  hydrochloride  is  not  precipit;ited  by 
concentrated  hydrochhnic  acid.  Nitrous  acid  converts  it 
into  a  tetrazo-compoiuid,  which  forms  double  compounds 
with  amines  and  phenols,  atid  yields  diazo  dyes. 

The  dihydroxynaphthalcne  prepared  by  Emmcrt  (An- 
nalen,  241,  .'!08)  from  the  /3-naphthalene  disulphonie  acid 
of  Kbert  and  Merz,  when  treated  by  the  same  method, 
yields  the  2:3'  derivative,  melting  at  216'— 218°  C,  and 
giving  a  green  colouration  with  ferric  chloride.  Its  salts  are 
less  soluble  than  those  of  the  diamine  described  above,  the 
sulphate  being  neai'ly  insoluble  in  cold  water;  the  hydro- 
chloride is  precipitated  by  concentrated  hydrochloric  acid. 

Nitrous  acid  behaves  with  this  as  with  the  previous 
substance. 

The  1:4' naphthylene  diamine  obtained  from  the  dihy- 
droxynaphthalcne  (Germ.    Pat.   41,934.     Chem.    Zeit.   12, 
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220)  corresponding  to  Armstrong's  1 :4'  naphtbaknu  disul- 
phonic  acid,  is  identical  with  that  formed  by  Zinin  (Aunalen, 
52,  3C1)  from  a-dinitronaphthalene. 

It  melts  at  189"  C. ;  its  sulphate  is  difficultly  soluble  in 
water,  and  gives  a  blue  colouration  with  ferric  chloride.  It 
behaves  with  nitrous  acid  like  the  two  other  diamines 
described  above. 

The  colours  of  the  diazo  colouring  matters  derived  from 
these  naphthylene  diamines,  in  the  case  when  the  other  sub- 
stance used  to  form  the  double  compound  is  a  naphthyla- 
miue  sulphouic  acid,  are  as  follows  :  yellow-red  for  the  2:2' 
derivative,  somewhat  bluer  for  the  1 : 4'  derivative,  and 
violet-red  for  the  2:3  derivative.  Similar  gradations  of 
tint  are  observed  when  other  amines  or  phenols  are  substi- 
tuted for  the  naphthylamine  sulphonic  acid.  All  these 
bodies  dye  cotton  without  a  mordant. — 15.  B. 


PATENTS. 

JV^cte  or  Improved  Colouriny-Matiers,  and  Process  of 
Munujuclurhiy  the  same.  C.  S.  Bedford,  Leeds.  Eng. 
Tat.  12,067,  September  19,  1887.     6rf. 

TuESE  are  yellow,  orange,  or  brown  colouring-matters 
obtained  by  combining  the  diazo-salts  derived  from  aniline 
and  its  homologues  or  the  naphthylamines,  or  the  sulphonic 
acids  of  these  bases,  with  the  active  principles  of  fustic  and 
mahogany.  As  an  illustration  of  the  method  of  working 
the  process,  the  author  describes  the  preparation  of  the 
colouring-matter  from  Jamaica  fustic.  The  wcod  is  chipped 
or  rasped  and  exhausted  by  repeated  boiling  with  water,  to 
which  it  is  preferred  to  add,  for  the  two  first  boilings,  a 
three  per  cent,  solution  of  sodium  carbonate.  500  lbs.  of 
wood  should  give  altogether  about  860  gallons  of  liquor. 
When  cold,  a  solution  of  25  lbs.  of  aniline,  made  into  diazo- 
sulphate  in  the  usual  way,  is  run  into  the  fustic  extract,  the 
solution  being  kept  alkaline  by  sodium  carbonate.  The 
colour  is  precipitated  at  once,  or  may  require  to  be  thrown 
out  by  sulphuric  acid.  The  brown  colouring-matter  from 
naphthylamine  is  prepared  in  the  same  way.  The  colouring- 
matters  may  be  produced  in  the  fibre  by  alternate  immer- 
sion in  the  fustic  liquor  and  diazo-solution,  and  also  in  the 
wood  itself  by  rasping  the  latter  and  allowing  it  to  remain 
in  the  diazo-solution  till  saturated,  when  the  combination  is 
completed  by  the  addition  of  sodiiun  carbonate. — R.  M. 


Improcemenls  in  the  Manufacture  nf  Azn  Dyes.  J,  Y. 
Johnscn,  London,  from  the  "  Farbenfabriken  vorm.  F. 
Bayer  and  Co,"  Elberfeld,  Germany.  Eng.  Pat.  16,484, 
November  30,  1887.     Sd. 

The  colouring-matters  claimed  are  various  shades  of  blue- 
black  capable  of  dveing  cotton  without  the  use  of  a  mordant, 
and  prjduced  by  combining  the  tetrazo-salts  of  para- 
diamincs,  or  their  sulphonic  or  carboxylic  acids,  with  a- 
naphthylamine,  then  diazotising  the  amido-azo  compounds 
thu.s  produced,  and  cimbining  again  with  amines,  phenols, 
or  their  sulphonic  and  carboxylic  acids.  The  following 
examples  illuetrate  the  method  of  carrying  out  the  various 
modifications  of  the  process  : — (1.)  Benzidine  is  diazotised 
in  the  usual  way,  and  combined  with  one  molecule  of 
a-naphthylamine.  The  brown  amido-azo  compound  is  then 
again  diazotised,  and  the  solution  mixed  with  an  alkaline 
solution  of  a-naiihtholmonosulphonic  acid,  when  the  blue- 
black  colouring-matter  is  precipitated.  (2.)  Diazotised 
benzidine  is  combined  with  one  molecule  of  o-naphthylamiue, 
as  in  the  last  example,  the  intermediate  product  again 
diazotised,  and  the  tetrazo-salt  thus  obtained  combined  with 
one  molecule  of  naphthionic  acid  and  one  molecule  of 
a-naplitholmonosulphonic  acid.  (3.)  Benzidine  is  diazo- 
tised as  before,  and  combined  with  two  (instead  of  one) 
molecules  of  &-naphthylamine.  The  amido-azo  compound  is 
then  again  converted  into  a  tetrazo-salt,  and  combined  with 
two  molecules  of  o-naphtholmonosulphonic  acid.  The  pro- 
duct is  described  as  a  beautiful  blue-black  colouring  matter. 
(4.)  The  insoluble  amido-azo  compound  from  tetrazodi- 
phenyl  and  two  molecules  of  a-naphthylamine  is  made 
soluble  by  sulphonation,  then  diazotised  and  combined  with 
two  molecules  of  o-naphtholmonosulphonic  acid.     The  next 


examples  relate  to  the  compounds  from  paraphenylenedia- 
niine  and  diamido-azobenzene  : — (5.)  Acetylparaphenylcne 
diamine  is  diazotised  and  combined  with  one  molecule  of 
o-naphthylamine;  the  product  is  collected  and  washed  with 
acidulated  water,  to  completely  remove  any  excess  of 
naphthylamine,  then  again  diazotised  and  combined  with 
o-naphthohnonobulphonie  acid  in  alkaline  .solution.  The 
acetyl-group  is  removed  by  boiling  the  product  with  soda 
lye,  the  blue  dyestuff,  now  containing  an  amido-group,  is 
again  diazotised  and  combined  with  a-naphtholmonosul- 
phonic  acid,  when  a  fine  indigo  colouring-matter  is  preci- 
pitated.  (0.)  Acetylparaphenylcne  diamine  is  diazotised 
and  combined  with  anihne.  Ah^v  stauiing  for  24  hours 
the  excess  of  aniline  is  removed  by  heating,  and  hydro- 
chloric acid  added.  The  insoluble  product  is  filtered  off, 
washed  with  acidulated  water,  diazotised,  and  combined 
with  o-naphthylamine,  the  product  again  diazotised,  and 
combined  with  the  o-naphtholsulphonie  acid.  The  acetyl- 
group  is  eliminated  as  before,  the  product  diazotised,  and 
then  combined  with  a  second  molecule  of  the  onaphthol- 
sulphonic  acid.  (7.)  Paraphenylene  diamine  is  diazotised  in 
strong  hydrochloric  acid,  and  the  solution  mixed  with  excess 
of  aniline.  The  diazo-amido  compound  formed  is  converted 
into  the  amido-azo  compound  by  keeping  the  mixture  at 
40°  C,  with  the  addition  of  aniline  and  h  vdrochloric  acid. 
The  product  is  filtered,  and  the  uncharged  aniline  removed 
by  washing  with  dilute  hydrochloric  acid.  The  amido-azo 
compound  is  diazotised  :md  combined  with  o-naphthvla- 
mine,  the  product  is  filtered,  washed  with  dilute  acid,  again 
diazotised,  and  combined  with  o-naphtholmonosulphonic  acid 
in  the  usual  way.  The  colouring-matter  is  grey- black.  The 
next  examples  relate  to  the  dyestuSs  from  naphthylene 
diamine.  (8.)  The  acetyl-dtrivative  of  this  last  b-ase  is 
diazotised  and  combined  with  aniline,  the  product  is  col- 
lected, washed  n-ith  dilute  acid,  again  diazotisetl,  and  com- 
bined with  o-naphtholmonosulphonic  acid.  The  acetyl-group 
is  removed  from  the  colouring-matter  in  the  usual  way,  the 
product  is  once  more  diazotised,  and  again  combined  with 
o-naphtholmonosulphonic  acid.  (9.)  Naphthylene  diamine  is 
converted  into  its  tetrazo  compound,  and  the  latter  combined 
with  aniline  and  then  converted  into  the  amido-azo  com- 
pound in  the  usual  way.  The  latter  is  collected  and  washed 
with  acidulated  water,  diazotised,  and  combined  with  o- 
naphtholmonosulphonic  acid  in  alkaline  solution,  when  the 
colouring-matter  at  once  separates.  Any  other  para- 
diamine  may  be  used  in  place  of  those  mentioned  in  the 
examples,  e.g.,  benzidine  and  homologues,  benzidine-sul- 
phone,  diamidodiphenol  ethers,  diamidostilbene  or  fluorene, 
diamido-azobenzene  and  homologues,  or  the  sulphonic  or 
carboxylic  derivatives  of  these  bases. — K.  AX. 


Improvements  m  the  Manufacture  of  Azo  Dyes.  3.  Y. 
Johnson,  London.  From  the  "  Farbenfabriken  vorm.  F. 
Bayer  and  Co.,"  Elberfeld,  Germany.  Eng.  Pat.  16,493, 
November  30,  1887.     6d. 

This  specification  relates  to  the  production  of  yellow  or 
brown-red  colouring-matters  capable  of  dyeing  cotton 
directly  from  an  alkaline  bath  without  the  use  of  a 
mordant.  The  dyestuffs  are  produced  by  the  combination 
of  tetrazo-salts  of  diamines  with  the  chrj  soidines  or  with 
triamido-azobenzene  (Bismarck  brown).  Mixed  azo-dves 
can  be  obtained  by  combining  the  tetrazo-salt  first  with 
one  molecule  of  chrysoidine  or  Bismarck  brown  and  then 
with  a  second  molecule  of  an  amine,  phenol,  &c.,  or  the 
order  of  combination  may  be  reversed.  The  intermediate 
products  obtained  by  the  combination  of  one  molecule  of 
the  tetrazo-salt  with  one  molecule  of  triamiiloazo-benzene 
are  not  in  themselves  dyestuffs,  but  can  be  converted  into 
such  by  displacing  the  free  diazo-gronp  by  hydroxyl  by 
boiling  with  water.  The  following  examples  illustrate  the 
working  of  the  process  : — (1.)  Benzidine  is  diazotised  and 
combined  with  two  molecules  of  chrysoidine.  The  product 
is  collected,  washed,  dried,  and  made  soluble  by  treatment 
with  fuming  sulphuric  acid.  (2.)  Benzidinedisulphonic 
acid  is  used  instead  of  the  benzidine  of  the  last  example, 
and  at  once  gives  a  soluble  colouring-matter.  (3.)  Naph- 
thionic acid  is  diazotised  and  combined  with  one  molecule 
of  triamido-azobenzene.     (4.)  The  mouosulpbonic  acid  of 
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benzidine  is  diazotised  and  the  tetrazo-salt  combined  with 
two  niiilocuK's  of  trianiiilo-azohenzene.  Tlie  product  is 
.-.pai-iiigly  soluble  in  water  and  d\es  cotton  of  a  brownish 
red.— K.  M. 


Imprort'/Hriils  in  tin-  Manufartnre  of  Dyt'Atitffs.  J.  Y. 
.fohnson,  Lcindon.  From  tlio  "  Furbenfabriken  vorra.  F. 
Baver  and  Co.,"  Klborfeld,  Gcnuanj'.  Eng.  Pat.  6319, 
April  28,  1888      6d. 

TiiK  inventors  have  discovered  that  the  sodinni  salts  of  the 
snlphonie  aeids  of  eertain  bases  derived  from  thio-derivatives 
of  ]iiiratoluidine  are  capable  of  dveini;  cotton  in  an  alkaline 
l»atb,  and  also  possess  the  property  of  beinjj  diazotised  in 
the  (ibre  and  then  of  eoiubinini;  with  phenols,  amines,  S:c. 
to  form  a  series  of  dyes  varying  from  oranfje  to  red  or 
violet.  The  thio-derivatives  referred  to  may  be  obtained 
Iiy  known  methods  from  two  atoms  of  sulphur  and  two 
molecules  of  toluidine,  or  from  four  or  more  atoms  of 
sulphur  and  two  molecules  of  the  base.  The  snlphonie 
ai'i<ls  of  these  sulphurised  bases  dye  cotton  of  a  preenish- 
yellow  shade.  The  preparation  of  dithioparatolnidlue  is 
conducted  by  fusing  10  parts  of  the  base  with  C — 7  parts  of 
sulphur  at  200"— 220"  C.,  and  finally  at  250°  C.  till 
sulphuretted  hydrogen  is  no  longer  e\olved.  The  melt  is 
cooled,  powdered,  extracted  with  hot  hydrochloric  acid,  and 
the  dithlo-base  prijcipitated  by  ammonia.  The  sulphonic 
acids  arc  prejiared  as  follows: — (1.)  Thioparatoluidine  is 
gradually  mixed  with  five  times  its  weight  of  fuming 
sulphuric  acid  containing  about  20  per  cent,  of  anhydride, 
the  temperature  being  kept  below  30"  C.  The  operation  is 
complete  when  a  sample  dissolves  in  dilute  alkali  with  a 
yellow  colour.  The  melt  is  poured  on  to  ice,  and  the 
sulphonic  acid,  which  is  insoUible  in  water,  collected  and 
washed  aiul  converted  into  a  sodium  salt.  (2.)  The  sid- 
phonic  acid  of  dithioparatoluidine  is  prepared  with  30  parts 
of  moderately-heated  uiouohydrated  sulphuric  acid ;  the 
melt  is  cooled  and  fuming  acid  containing  40  per  cent,  of 
anhydride  added  till  a  sample  is  soluble  in  dilute  alkali. 
The  product  is  poured  on  to  ice,  collected,  washed,  dis- 
solved in  alkali,  filtereil  aiul  precijiitatcd  by  hydrochloric 
acid.  The  sulphonic  acid,  after  being  thus  purified,  is 
couverted  into  its  sodium  salt.— B.  M. 


V -TEXTILES :  COTTON,  WOOL,  SILK,  Etc. 

7he  Liytieaus  Fifirc  inid  some  Modifications  (f  Cellulose. 
W.  Hoffmeister.     Landw.  Jahrb.  17,  239. 

TiiK  author  finds  that  it  is  possible  to  produce  a  nearly 
pure  eelhdosc  by  a  suitable  treatment  of  the  fibre  with 
potassium  chlorate  and  hydrochloric  acid  in  the  c(dd  and  a 
snbseipient  washing  with  anmioniaeal  water.  In  eases, 
where  the  chlorine  mixture  might  destroy  the  cellulose  fibre, 


the  impure  cellulose  is  first  extracted  with  sodium  hydrate 
and  then  precipitated  from  this  solution.  Hy  the  action  of 
sodium  hydrate  solutions  of  different  strengths,  cellulose  is 
changed  into  different  modifications.  The  solubility  of 
cellulose  of  different  origin  varies  to  some  extent,  but  the 
solution  gives  the  reactions  of  the  common  cellulose, 
although  sometimes  with  some  difficulty.  The  skeleton  of 
mushrooms  consists  of  cellulose,  which  is  completely 
soluble  in  hjdrochloric  acid  and  sodium  hydrate,  from 
which  solutions  it  can  be  precipitated  without  change. 
This  cellulose  does  not  give  the  reactions  eharaeteristic  to 
common  cellulose.  Those  fonns  of  cellidose  which  are 
soluble  in  dilute  sodium  hydrate  solutions  are  more  easily 
couverted  into  sugar  than  those  which  are  only  soluble  in 
concentrated  solutions.  The  substances  which  incrustate 
cellulose  often  prevent  the  appearance  of  the  cellulose 
reaction.  They  can  be  removed  either  by  hydrochloric 
acid  or  aunnonia,  .iccording  to  their  nature.  It  is  also  these 
bodies  which  prevent  the  solubility  of  cellulose  by  sodium 
hydrate  and  ammoniacal  cupric  oxide.  They  are  destroyed 
or  dissolved  by  the  chlorine  mixture,  wberciis  the  cellulose 
itself  undergoes  no  change.  Ammonia  extracts  a  substance 
i\hich  is  the  cause  of  the  liguin  reaction,  for  if  finely- 
nisped  wood  be  tlioroughly  extracted  with  ammoniacal 
cupric  oxide,  no  liguin  reaction  can  be  obtained. — S.  H. 


PATENT.-^. 


An  Improied  Method  of  and  Apparatus  for  Detcrmiuiutj 
the  Po'centti^e  of  Clean  Wool  contained  in  a  ffircn 
Quantity  of  {{aw  Wool.  E.  Jaegermayer,  Vocslau, 
Austria,     ling.  Pat.  SOVi,  June  3,  1887.     llrf. 

The  object  of  this  invention  is  to  enable  any  ])crson  to 
determine  by  a  rapid  and  simple  ojieration  the  yield  of  any 
particular  qualitN'  of  raw  wool,  that  is  to  say,  the  percentage 
of  clean  ^vool  that  will  be  obtained  after  washing  the  raw 
material. 

For  this  puiTiose  a  given  weight  of  the  raw  wool  is  com- 
pressed in  a  c>  liiuler  under  a  given  pressure.  An  apparatus 
in  cimnexiou  ^^■ith  the  cylinder  indicates  the  reduced  volume 
of  the  wool  residting  from  the  given  pressure.  From  this 
indicated  volume  is  calculated  the  specific  gravity  of  the 
raw  material,  and  thus  the  percentage  of  clean  wool 
ascertained.  The  spejifieation  is  accompanied  by  a  series 
of  10  drawings.— E.  J.  B. 


An  Improeed  Method  of  and  Apparatus  for  Carbonisini/ 
or  Uestroijiutj  Veijetalile-matter  contained  in  or  Mixed 
with  Woollc7i,  Sil/t,  or  ether  Animal  Fibre  or  Fabric. 
J.  Fitton,  .7.  Fitton,  jnn.,  and  E.  Fitton,  Dewsbury. 
Eng.  I'at.  12,.')0B,  September  15,  1887.     11</. 

The  apparatus  is  shown  in  sectional  elevation  in  the 
figure.  I'he  chamber  .r  is  made  of  brick  or  other  suitable 
material.     The  iron  bars  k  form  a  scrie»  of  three  floors. 


Every  alternate  bar  is  connected  to  a  crank  motion 
outside  the  chamber,  which  gives  to  them  an  up-and-dowu 
and  to-aud-fro  motion.  In  this  way  the  material  to  be 
treated,  which  is  fed  into  the  chamber  along  the  endless 
apron  o'  aud  thr.iugh  the  rollers  r  and  r',  is  carried  along 
the  floors  and  is  finally  discharged  by  the  rollers  t  and  <'. 


During  ils  passage  through  the  chamber  the  material  is 
exposed  to  the  action  of  hot  hydrochloric  acid  gas.  The 
specification  contains  other  drawings  illustrating  completely 
the  method  of  working. — E.  J.  B. 
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VI -DYEING,  CALICO  FEINTING,  PAPEE 
STAINING,  AND  BLEACHING. 

Communications  from  the  Chemistnj  and  Dyeing  Department 

of  the  Bradford  Technical  College,     E.  Knccht,  Joum. 

Soc.  Dyers  and  Colourists,  1888,  104—107. 

On  the  Alisiirption  of  Certain  Acids,  Bases,  and  Salts, 
by  Wool,  ('olton  and  Silk.  ('J.Furstenliageii  and  S.  H. 
Apidc-yard.) — It  fs  well  known  that  the  textile  fibres, 
notably  those  of  animal  origin,  possess  the  remarkable 
property  of  absorbing  certain  acids,  bases,  or  salts  fmm 
dilute  aqueous  solution,  but  the  actual  extent  to  which 
such  absorption  takes  place  has  not  hitherto  been  fully 
investigated. 

The  first  quantitative  determinations  appear  to  have  been 
undertaken  by  Chevreul,  and  an  account  of  them  is  pub- 
lished in  the  "  Dictionnaire  Teehnologique,"  vol.  xxi.  p.  305 
(about  the  year  1833).  Chevreul  finds  that  when  wool  or 
silk  is  steeped  in  a  dilute  solution  of  acid  of  known  strength, 
the  solution  becomes  weaker;  in  the  case  of  cotton,  the 
solution  will  become  stronger.  He  states,  further,  that  the 
acid  can  l)e  removed  trom  the  fibre  by  eoutinued  washing. 

BoUey,  in  his  "  Kritische  und  Expeiimentelle  Beitrage 
zur  Theoric  der  Fiirberei  (Ziirich,  1859),  confirms  Chevreul's 
experiments  as  regards  wool  and  silk,  but  finds  that  cotton 
is  without  any  action  on  weak  acids. 

The  most  recent  in\estigation  on  the  subject  is  that  of 
Jlills  and  Takamine,  published  in  the  "  Journal  of  the 
Chemical  Society  ■'  (March  1883),  and  entitled  :  "On  the 
Absorption  of  Weak  Reagents  by  Cotton,  Silk,  and  Wool." 
The  latter  authors  divide  the  results  of  their  investigations 
into  :  (1)  The  rate  and  amount  of  absorption  of  individual 
reagents;  and  (2)  the  ratio  of  absorption  of  mixed  re 
agents.  The  authors  have  determined,  with  a  great  degree 
of  accuracy  (the  temperatures  are  even  measured  to  a  tenth 
of  a  degree),  the  actual  and  relative  amounts  of  sulphuric 
acid,  hydrochloric  acid,  and  caustic  soda  absorbed  in  certain 
fi.'ied  units  of  time  by  cotton,  silk,  and  wool.  The  chief 
results  arrived  at  are,  that  when  wool  is  treated  with  dilute 
hydrochloric  acid  and  dilute  caustic  soda  (the  solutions  con- 
taining equal  molecules  of  each  reagent),  the  absorption 
takes  place  in  the  proportion  of  2  IICl  :  3  !XaOH.  The  cor 
respondiug  results  for  silk  and  cotton  are  3  HC!  :  10  NaOH. 
The  relative  amounts  absorbed  by  cotton  and  silk  are  : — 

Cotton.         Silk. 

Sulphuric  acid 1  'J'G 

Uydrochloric  acid 1  2  2 

Causticsoda 1  2"3 

In  conclusion,  the  authors  express  the  hope  that  their 
investigation,  "  while  bearing,  on  the  one  hand,  on  questions 
of  great  technical  importance,  may  not  be  without  its  ^■alue 
in  the  profounder  study  of  cotton,  silk,  and  wool — three 
bodies  of  definite  chemical  compo.sition,  but  whose  intimate 
constitution  still  remains  obscure." 

To  this  latter  passage  Knecht  takes  exoeplion.  The 
assertion  that  wool  and  silk  are  definite  chemical  compounds 
requires,  in  his  opinion,  stronger  confirmation.  The  various 
kinds  of  wool,  for  instance,  which  have  been  analysed, 
possess,  it  is  true,  a  similar  percentage  composition,  but  it 
is  .scarcely  admissible  to  represent  the  chemical  composition 
of  this  fibre  by  the  formula  C^jIIij-X^SOij,  especially  when 
the  variation  amounts  to  as  much  as  two  per  cent,  in  the 
different  analyses.  Moreover,  the  temperatures  at  which 
the  degrees  of  absorption  were  determined  4'  C.  and  S"2°C. 
are  such  as  no  wool-dyer  would  think  of  employing. 

It  was  chiefly  with  a  view  of  throwing  some  additional 
light  on  the  subject  of  the  composition  of  wool,  that  a 
somewhat  lengthy  and  tedious  series  of  experiments  was 
undertaken. 

The  wool  used  in  these  experiments  was  a  scoured 
unbleached  flannel,  containing  15  per  cent,  of  moisture. 
The  ash  contained  — 

O'Ol'l  per  cent,  calcium,  as  CaO. 
U-224       „         potash,  as  KjO. 

When  boiled  for  a  length  of  time  (about  one  hour)  in 
distilled  water,  it  left  the  solution  neutral. 

The  cotton  used  was  a  boiled  and  bleached  cotton  yam. 
The  silk  was  ungummed  spun  silk. 


Absorption   of  Acids,  Alkalis,  and   Salts  by    Wool. — 

Since  the  results  of  these  experiments  were  intended  to 
throw  some  light  on  what  takes  place  in  the  treatment  of 
"all-wool"  and  "mixe<l  goods,"  the  temperature  em- 
ployed was  in  each  case  100^,  which  is  slightly  above  that 
actually  used  in  dyeing  on  the  large  scale,  but  sufficiently 
near  to  be  able  to  draw  analogies. 

The  results  are  of  interest  as  showing  the  readiness 
with  which  wool  will  absorb  a  small  percentage  of  acid, 
and  that  the  absorption  is  not  proportional  to  the  concen- 
tration of  the  solution.  Thus,  using  2'  per  cent,  of  acid, 
the  proportion  absorbed  is  to  that  employed  as  1  :  1-I3, 
whereas  when  40  per  cent,  are  used  the  proportion  is  as 
1  :  8'3.  In  the  ordinary  process  of  acid  dycmg  it  may  be 
taken,  therefore,  that  from  2-3  per  cent,  of  sulphuric  acid 
is  absorbed  by  the  wool.  The  greater  part  of  this  actually 
remains  in  the  wool  if  soft  water  is  used  for  washing  off. 
The  tenacity  with  which  the  acid  is  retained  by  the  fibre 
is  reiidily  seen  from  the  results  of  the  following  tivo 
experiments  :  — 

A  quantity"  of  wool  was  first  boiled  for  one  hour  in  5  per 
cent,  sulphuric  acid.  It  was  then  removed,  washed  lightly 
with  distilled  water  (back  into  the  original  solution),  and 
boiled,  for  the  purpose  of  removing  the  absorbed  acid,  for 
one  hour  in  distilled  water.  This  was  repeated  a  second 
and  third  time,  with  the  following  results  :  — 

Per  Cent. 
Amount  of  acid  left  in  solution    1  *40 

1st  boiling  out O-S^t 

2nd         , 0-3t 

3rd         „         008 

Total  free  acid  boiled  out  ....    1  '26 

If  this  latter  figure  is  added  to  the  amount  of  free  acid 
left  iu  solution,  we  get  2 •66,  which,  when  subtracted  from 
the  amount  originally  employed,  leaves  2  34  as  represent- 
ing the  percentage  of  aciil  permanently  absorbed  or 
neutralised.  The  amount  of  free  aciii  retained,  even  after 
having  boiled  for  an  hour  in  di.-tilled  w  ater,  is  noteworthy, 
and  shows  the  great  tenacity  with  which  the  wool  retains 
the  acid.  The  teudering  of  cotton  warps  in  mixed  goods 
is  no  doubt  frequently  due  to  this  property. 

Absorption  of  Hydrochloric  Acid  by  Wool. — The  same 
conditions  were  adhered  to  as  in  the  experiments  with 
sulphuric  acid. 


Acid 
employed. 


Acid  left  in 
Solution. 


Acid 
absorbed. 


Indicator. 


Per  cent. 
7-»4 

15-88 

23-81 


Per  Cent. 

4-8t 

G-75 
11-97 


Per  Cent. 
3-10 

9-13 

11-83 


Fhenolphthalein, 


A  fresh  quantity  of  wool  was  now  mordanted  with  7 '  94 
per  cent,  hydrochloric  acid,  and  then  extracted  by  successive 
boilings  in  distilled  water. 


By  KOH  and 
Plienolphtbaletii. 


By  AgNO;^ 


Amount  of  free  acid  left  in 
solution 

1st  boiliu!;  out 

2ud         

3rd  

4th  .,  

5th  

Cth  

Total  acid  boiled  out . . . 

OriCTniil  aiuoiuit  of  acid  cm- 
ployed  

Lett  in  solution  and  boiled  out 

Permanently  absorbed  or  neu- 
tralised   


Per  Cent. 
4-83 

Per  Cent. 
3-OU 

1-29 

1-36 

0-35 

0-C7 

0-37 

0-.^S 

0-12 

0-18 

O-Oti 

0-17 

Xentral 

0-02 

2-39 

7-78 

7-94 

7-M 

7"*2 

7'7S 
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Absorption  of  Caustic  Potash  bi/  Wool. — 


Alkali 
era  ployed. 


Iiulieator. 


Per  Cent. 

1 

Per  Cent. 
0-58 

Per  Cent. 
0-42 

Methv 

l-orange. 

2i 

VM 

riG 

„ 

5 

•2  ■05 

2-03 

" 

A  fresh  quantity  of  wool  was  now  boiled  wiih  25  per 
cent.  KUH,  waslicd  lightly,  and  exiracted  with  boiling 
water. 

The  results  show  that  the  affinity  of  wool  for  alkalis  is 
not  nearly  so  great  as  for  aeids.  The  amount  of  alkali 
permanently  absorbed  or  neutralised  is  prdctieally  nil. 

The  absorption  of  certain  neutral  salts  was  ne.xt 
studied : — 


r 


SjJium  chloride . 
Calcium  chloride. 


Amoinit 
taken. 


Left  in 
Solution. 


•1-83 

!>-70 
I 
L         19' W 

9-00 


3'5G 

16'C3 
8-99 


Absorbed. 

0-29 
0-23 
0-77 
O'Ol 


A  curious  result  was  obtained  on  boilinjr  wool  with 
10  per  cent,  of  its  weif;ht  of  magnesium  sulphate.  The 
solution  after  boilinji  was  nUialinc,  in  fact  its  alkalinity  was 
eiiuivalent  toO'52  per  cent.  ilgO.  AVhat  reactions  have 
actually  taken  place  here  it  would  be  difficult  to  conjecture, 
but  the  result  is  of  interest  if  only  as  an  additional  proof  of 
the  great  affinity  which  wool  exhibits  towards  sulphuric 
acid. 

Wool  boiled  in  a  solution  of  10  per  cent,  of  tartar 
(chemically  pure)  left  5-6  per  cent  in  solution,  and  absorbed 
4-4.  C)f  this  only  0-12  per  cent,  could  be  removed  by 
boiling  out  once  with  distilled  water.  The  estimation  of 
the  tartar  was  made  with  caustic  potash  and  phenolphfhalein 
as  indicator. 

lifhticiuur  of  Wool  towmuh  a  Solution  of  Alum. — The 
experiments  with  alum  prove  more  exactly  what  has  long 
been  known — viz.,  that  when  woo!  is  boile<l  in  a  solution  of 
alum,  a  basic  salt  becomes  fixed  on  the  fibre,  while  free 
acid  remains  in  solution.  The  acidity  of  the  solution  is, 
however,  not  nearly  so  great  as  is  usually  supposed  to  be 
the  case. 

Experiments  with  Cotton. 

Sulplturic  Acid. — Cotton  boiled  under  conditions  similar 
to  those  observed  with  wool  in  5  per  cent,  of  its  weight  of 
sulphuric  acid,  absorbed  1  •  9  per  cent.,  leaving  3  •  1  per  cent, 
in  solution.  On  boiling  out  in  fresh  distilled  water  the 
eotloii  lost  further  only  0-2  per  cent. 

In  a  second  experiment,  cotton  was  boiled  in  10  per  cent. 
sulphuric  acid,  then  boiled  out  three  times  in  succession. 

Per  Cent. 
.\mouut  left  in  solution 6*57 

1st  boiling  out 0'25 

2iid         0-10 

3rd         O-ns 

Tot.iI  boiled  out 0' « 

Tutiil  HjSOi  originally  taken ll|-flu 

Left  in  solution  and  boiled  out i;'ii7 

HaSOi  absorbed  or  neutralised 3  'ns 

Whether  the  sulphuric  acid  is  here  merely  mechanically 
iibsorl)cd  or  chemically  combined  cannot  at  present  be 
decided.  Nevertheless  the  comparatively  large  amount  of 
sulphuric  acid  absorbed  by  cotton  and  not  removable  by 
boihng  with  water,  is  noteworthy. 


Caustic  Potash. — For  caustic  alkalis  cotton  does  not 
appear  to  have  any  affinity.  A  quantity  of  cotton  boiled  in 
2-.')  per  cent,  caustic  potash  left  2'4'.(  per  cent,  in  solutmn, 
and  consequently  only  absorbed  0'  1  per  cent. 

Calcium  (Chloride. — For  neutral  salts  like  this  tliero 
appe.irs  to  be  absolutely  no  attraction  on  the  part  of  the 
cotton.  Cotton  boiled  with  9  per  cent,  calcium  chloride  did 
not  absorb  any  at  all. 

E.cpcrimciils  with  Sdh. 

The  experiments  with  silk  were  confined  to  the  absorption 
of  hydrochloric  and  tartaric  acids. 


Hydrochloric 
Acid  used. 

HClin 
Sclution. 

HCl  absorbed. 

Indicator. 

Per  Cent. 

3-U7 

794 
10-83 

2-23 
.-,•85 
12-22 

1  72 
2-09 
3-G6 

Methyl -orange. 

Tartaric  Acid. — Silk  treated  for  an  hour  in  25  per  cent. 
tartaric  acid  at  about  ,^>0'  C.  left  22'.')  per  cent,  in  solution  ; 
2-5  per  cent,  was  consequently  absorbed. 

Sulphuric  Acid. — Silk  boiled  for  one  hour  in  20  per  cent, 
sulphuric  acid  gave  : — 

Per  Cent. 

In  solution 18-3 

Absorbed 1  -0 

Conclusions. — To  sum  up  briefly,  the  following  con- 
elusions  may  be  drawn  from  the  results  of  this  investiga- 
tion : — 

1.  Wool,  silk,  and  cotton  all  possess  the  property  of 
absorbing  acids  from  dilute  solution.  At  a  boiling  tempera- 
ture the  affinity  of  sulphuric  acid  seems  to  be  greatest  for 
wool,  after  which  follows  cotton,  and  lastly  silk.  By  boiling 
with  water  the  free  acid  is  partially  extracted  from  the 
fibres. 

2.  In  the  ease  of  wool,  ,it  least,  the  absorption  seems  to 
be  due  to  a  chemical  combination.  This  is  partly  proved  by 
the  presence  of  combined  ammonia  in  the  solution  in  which 
the  material  has  been  boiled,  but  more  definitely  by  the 
results  obtained  with  hydrochloric  acid.  Practically  no  acid 
is  permanently  absorbed  ;  it  can  all  be  removc<l  by  continued 
boiling.  That  w  hicii  was  considered  at  first  to  be  permanently 
absorbed  is  simply  neutralised  by  some  basic  constituent  or 
constituents  of  the  fibre.  The  ab.sorption  of  chromic  acid 
hv  wool  in  mordanting  with  bichromate  of  potash  or  soda  is 
analogous,  and  is  probably  also  due  to  chemical  combina- 
tion. 

3.  Wool  absorbs  considerably  more  caustic  potash  than 
cotton,  but  it  can  all  lie  removed  by  boiling  with  water. 

4.  When  lioiled  with  Ij  per  cent,  of  alum,  wool  effects  a 
partial  decomposition  of  the  salt,  leaving  free  acid  in  solution. 
The  amount  of  the  latter  is,  however,  very  small.  The 
alumina  and  sulphuric  acid  appear  to  be  absorbed  in  about 
equivalent  proportions. 

On  the  Behaviour  of  Animal  Fibres  towards  the  Acid 
Colourinii-Matlcrs. — Fnnn  the  results  of  the  experiments 
on  the  absorption  of  aeids  by  «ool  and  chiefly  by  the  rapid 
decrease  in  the  ratio  of  acid  absorbed  to  acid  employed,  the 
author  was  led  to  suppose  that  there  must  be  some  com- 
pound in  the  substance  of  the  wool  which  possesses  strongly 
basic  properties,  and  which  not  only  combines  with  the 
colourless  acids  mentioned,  but  also  with  the  colour  aeids 
or  acid  coal-tar  colours. 

He  believes  now  he  has  isolated  this  lake-producing 
compound  by  the  following  simple  method  : — 100  grms.  of 
wool  were  boiled  for  about  two  hours  with  200  gnus,  of 
strong  sulphuric  acid  and  300  gnus,  of  water.  After  about 
30  minutes  the  wool  began  to  dissolve,  and  was  at  tlie  end 
of  two  hours  all  dis.solved  with  the  exception  of  a  slight 
residue.  The  light-brown  solution  was  filtered  and  ex- 
amined. With  most  of  the  acid  coal-tar  colours  it  produced 
richly-coloured  precipitates,  which  are  insoluble,  or  sparingly 
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soluble,  in  water,  easily  soluble  iu  alkalis,  aod  are  repreci- 
pitated  by  acids  from  tlie  alkaliue  solution.  Tannic  aciil 
produced  a  voluminous  dirty-white  precipitate,  and  bichro- 
mate of  potash  a  yellow  crystalline  precipitate.  Alum  and 
copper  sulphate  were  without  action,  even  in  presence  of  an 
excess  of  copper  sulphate.  The  only  two  lakes  examined 
more  closely  were  those  obtained  with  Crystal  scarlet  6  R 
and  Soluble  blue. 

The  Crystal  scarlet  lake  weighed  about  10  per  cent,  of 
the  weight  of  the  wool  dissolved.  It  formed  shining  scales 
which  are  so  intensely  coloured  as  to  appear  almost  black 
iu  reflected  light,  but  the  red  colour  is  easily  seen  in  trans- 
mitted light. 

Hy  dissolving  wool  in  canstie  soda,  acidulating  the  solu- 
tion with  sulphuric  acid,  and  filtering  from  the  somewhat 
copious  precipitate  thus  formed,  a  clear,  almost  colourless, 
solution  was  obtained,  which  showed  similar  properties  to 
the  one  just  described.  It  yielded  a  copious  cheesy-white 
precipitate  of  similar  consistency  with  bichromate  of  pota>h. 
Soluble  blue  is  completely  precipitated. 

It  is  insoluble  in  dilute  sulphuric  acid,  slightly  soluble  in 
boiling  water,  from  which  it  .separates  out  again  on  cooling 
in  the  form  of  microscopical  warts  which  are  of  an  intense 
scarlet  colour.  In  dilute  ammonia  it  dissolves  easily,  but 
is  reprecipitated  unchanged  by  the  addition  of  hydrochloric 
acid.  In  strong  sulphuric  acid  it  dissolved  with  a  blue- 
viole*.  colour,  which,  on  dilution  ^rith  water,  was  rendered 
turbid  and  red  again.  In  ether,  bisulphide  of  carbon,  and 
cotton-seed  oil  it  is  insoluble,  but  sparingly  soluble  in 
alcohol. 

The  Soluble  blue  lake  forms  scales  with  a  coppery  reflex 
which  show  similar  properties  to  those  of  the  scarlet  lake. 

Indigo  extract  also  produced  a  precipitate  which  was, 
however,  entirely  soluble  in  hot  water,  but  separated  out 
again  on  cooling. 

A  solution  of  cochineal  and  stannous  chloride  produced 
an  insoluble  scarlet  precipitate. 

The  first  question  now  was.  What  is  this  lake-producing 
substance  ?  By  carefully  neutralising  the  sulphuric  acid  with 
caustic  soda,  I  obtained  a  cheesy  precipitate,  which,  when 
filtered,  washed,  and  dried,  was  obtained  in  the  form  of  a 
bard,  brown,  amorphous  mass,  difiicultly  soluble  in  acids, 
but  easily  soluble  in  caustic  alkalis.  It  gave  similar  reac- 
tions to  the  original  sulphuric  acid  solution,  and  was  no 
doubt  either  wholly  or  in  part  the  lake-producing  substance. 
At  first  it  was  thought  that  it  must  be  either  leucin  or 
tyrosin,  two  well-known  decomposition  products  of  wool, 
but  I  found  this  not  to  be  the  case,  since  neither  of  these 
substances  gives  in  solution  the  slightest  indication  of  a  pre- 
cipitate with  either  Crystal  scarlet  or  Soluble  blue.  The 
same  or  a  similar  compound  seems  to  be  produced  from 
silk,  since  the  solution  of  this  fibre  in  equal  proportions  of 
sulphuric  acid  and  water  gives  a  similar  precipitate  with 
Crystal  scarlet.  A  freshly-prepared  solution  of  gelatin  is 
not  affected  by  Crystal  scarlet,  but  after  having  been  boiled 
for  two  or  three  hours  with  dilute  sulphuric  acid  it  yields  a 
copious  precipitate  with  the  scarlet  solution. 

By  dissolving  wool  which  had  been  dyed  with  about 
50  per  cent.  Crystal  scarlet  in  the  same  proportions  of 
sulphuric  acid  and  water  as  those  used  before,  a  violet- 
coloured  solution  was  obtained,  from  which,  on  diluting  with 
water,  apparently  the  same  scarlet  lake  was  precipitated  as 
the  one  just  referred  to. 

Although  the  author  does  not  claim  to  have  proved  con- 
clusively that  the  lake-giving  substance  which  he  has  isolated 
actually  exists  as  such  in  the  wool,  it  nevertheless  appears 
highly  probable  that  this  is  the  case  after  the  wool  has  under- 
gone a  treatment  with  acid.  It  is  well  known  that  wool 
boiled  (mordanted)  in  sulphuric  acid  can  be  dyed  with  the 
acid  scarlets,  yellows,  blues,  &c.,  but  this  will  at  once  be 
attributed  to  the  free  acid  retained  by  the  wool.  However, 
this  is  not  the  case,  as  is  showu  by  the  following  experi- 
ment. A  small  piece  of  wool  is  boiled  with  10  per  cent  of 
its  weight  of  sulphuric  acid  for  one  hour,  washed  and 
boiled  in  100  times  its  weight  of  distilled  water,  and  the 
washing  repeated  until  after  the  ninth  boiling  of  an  hour's 
duration  with  fresh  distilled  water,  the   water  is  left  .abso- 


lutely neutral  to  methyl-orange.  The  wool  now  contains 
no  free  acid.  On  dyeing  in  3  per  cent.  Crystal  scarlet 
without  any  addition  of  acid,  the  wool  showed  a  consider- 
ably fuller  and  more  even  shade  than  another  pattern 
dyed  with  2  per  cent,  of  the  same  dyed  along  with  2i  per 
cent,  of  sulphuric  acid.  In  the  former  case  the  bath  was 
not  exhausted.  The  chemical  changes  which  take  place 
here  are  probably  the  reverse,  but  analogous  to  those  which 
the  author  has  shown  to  take  place  when  animal  fibres  are 
dyed  with  basic  coal-tar  colours. 

An  estimation  of  the  sodium  in  the  Crystal  scarlet  4  if 
used  in  these  experiments  showed  it  when  dried  to  be  as 
nearly  as  possible  a  chemically  pure  product,  corresponding 
to  the  formula  C.(,H^X^,S.,0;Sa.2. 

Every  practical  dyer  knows  that  when  wool  is  boiled  in  a 
neutral  solution  of  these  acid  dyes  it  merely  becomes  timed. 
Crystal  scarlet  forms  no  exception  to  this  rule.  Even  when 
the  dye-bath  is  made  up  with  sufficient  sulphuric  acid  to 
neutralise  the  sodium  contained  in  the  dye  (0-2  per  cent, 
acid  for  2  per  cent,  dye),  the  result  is  scarcely  appreciably 
better.  Xor  is  double  this  umotmt  sufficient  to  produce  a 
full  shade,  and  practical  experience  has  shown  that  the 
minimum  amount  necessary  to  produce  the  fullest  shade  is 
from  2-3  per  cent.,  or  from  20  to  30  times  as  much  acid  as 
would  theoretically  be  necessary  to  liberate  the  free  colour 
acid.  No  attempt  has  hitherto  been  made  to  explain  why 
such  a  large  proportion  of  sulphuric  acid  should  be  neces- 
sary to  ensure  good  results.  It  seems  evident,  however, 
from  the  preceding  results,  that  the  main  role  of  the  sul- 
phuric acid  in  dyeing  is  to  chemically  change  a  portion  of 
the  wool  and  render  it  capable  of  combining  with  the  dye. 
What  the  nature  of  this  chemical  change  is  the  author  hopes 
to  determine  shortly. — W.  S. 


An  Antimony  Mordant  from  Whey.     H.  Kretschmar. 
Chem.  Zeit.  12,  943. 

The  whey  is  freed  from  albumen  by  precipitation,  and  the 
precipitate  filtered  off.  The  clear  filtrate  is  allowed  to 
ferment,  and  the  strongly  acid  liquor  thus  obtained  readily 
dissolves,  in  the  presence  of  alkali,  large  quantities  of 
antimony  oxide.  It  is  digested  with  antimony  oxide  in 
excess,  warmed  and  filtered  after  some  time,  when  it  is  found 
to  contain  iu  one  litre  as  much  antimony  as  is  equivalent  to 
66  or  70  grms.  of  tartar-emetic.  The  solution  keeps  clear 
for  any  length  of  time,  and  can  be  neutralised  and  diluted 
with  water  without  depositing  basic  antimony  compounds. 
For  dyeing  purposes  it  is  most  suitable  to  dilnte  1  litre  of 
the  solution  with  13  litres  of  water. — S.  H. 


Antimony  Mordant  from  Whey.     51.  Kretzschmar. 
Chem.  Zeit.  12,  1020. 

Is  reply  to  numerous  correspondents  upon  this  subject  the 
author  states  that  albumen  can  be  precipitated  sufficiently 
well  for  commercial  purposes  in  many  cases  by  boiling 
with  a  small  quantity  of  sulphuric  acid,  removing  the 
excess  of  acid  subsequently  by  means  of  calcium  carbonate. 
Solutions  which  contain  chiefly  albumen  and  but  little  of 
the  other  albuminoids  may  be  treated  with  magnesium 
sulphate,  the  excess  of  which  is  precipitated  by  boiling 
with  calcium  carbonate.  Another  excellent  precipitant  is 
ferric  sulphate.  It  is  most  important  in  all  these  cases  to 
have  the  solutions  fresh  and  as  little  peptonised  as  possible, 
since  the  peptones  are  not  precipitated.  The  solution  may 
be  tested  by  boiling  it,  filtering  if  necessary,  and  adding  a 
little  moist  cupric  hydrate.  A&ei  warming  the  solution 
and  shaking,  only  a  slight  blue  colouration  should  be 
produced. — E.  E.  B. 

PATENTS. 
The  Preparation  of  Cotton  Fibres  for  Dyeing.     W.  J.  S. 
Grawitz,  St.  Maur-les-Fosses,  France.     Eng.  Pat  11,355, 
August  19,  1887.     6</. 

To  obviate  the  difficulties  from  breakage  in  handling, 
attendant  on  dyeing  cotton  before  it  is  spun,  the  slivers  of 
cotton  from  the  carding  and  combing  machines  are  formed 
into   hanks   and   placed    in  bags   made  of  open  fabric,  or 
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clamped  between  frames,  or  otherwise,  to  prevent  movement 
in  the  liquors  with  which  thev  are  to  be  treated.  The 
hanks  thus  prepared  are  first  boiled  in  pure  or  alkaline 
water,  and  they  may  then  be  safely  subjected  to  the  various 
operations  of  dyeing. — W.  E.  K. 


Iiiipruiemenis  la  Dyeiny  Cotton  and  other  Vegetable  Fibres 

and  Yams,  and  Fabrics  composed  thereof.     3.  H.  Gart- 

side,  Manchester,  and  J.  Barnes,  Stalybridge.     Eng.  Pat. 

11,394,  August  20,  18S7.     G(/. 

FoK  the  purpose  of  obtaining  fast  shades  of  drab,  fawn,  or 

similar  colours  known  as  "  Khakee,"  the  material  is  treated 

successively  with   ( 1 )  a  solution  of  snmac   or  other  tannin 

material;    (2)  a  mixture    of  nitrate  of  iron  and  chromium 

acetate:  (_3)  a  boiling  solution  of  bichromate  of  potash  or 

soda  :  and    (4)    a   boiling   solution   of   carbonate  of  soda. 

The   material  is   washed   after   each    operation,    with    the 

exception   of  the  first,  and  at  the  close  of  the  process  is 

subjected  to  the  action  of  steam. — W.  E.  K. 


Production  of  Compounds  of  Antimonic  Fluoride  with 
Alkaline  Fluorides,  and  the  Application  thereof,  and  of 
known  Combinations  of  these  Substances,  to  Dyeing  and 
Printing.  C.  D.  Abel,  London.  From  C  \\'achendor£f, 
Oestrich-ou-the-Khine,  Germany.  Eng.  Pat.  11,879,  Sep- 
tember 1,  1887.     6(/. 

As  substitutes  for  the  tartar-emetic  used  in  the  printing  of 
cotton  fiibrics  the  following  compounds  of  antimony  fluoride 
with  alkaline  fluorides  may  be  used  with  equal  efficacy, 
viz.,  (»)  tri-potassium  antimony  fluoride,  3  KFl.Sbri3 ;  (6) 
sodinni  antimony  fluorides,  NaFl.SbFlj  and  2  NaFl.SbFlj  ; 
((■)  ammonium  antimony  fluorides,  NH^Fl.SbFlj  and 
3  XH^Fl .  Sbl'^lj.  These  compounds  are  prepared  by  dis- 
solving oxide  of  antimony  in  hydrofluoric  acid  and  adding 
the  requisite  quantity  of  carbonate  of  potash,  carbonate 
of  soda,  or  aqueous  ammonia  as  the  case  may  be.  They 
are  of  a  stable  character  and  have  therefore  no  detrimental 
effect  upon  the  usual  means  of  packing  :  they  crystallise 
and  dissoh  e  readily  in  water ;  they  do  not  injure  animal 
or  vegetable  fibre,  and  form  with  tannic  acid  and  dyestuffs 
just  as  pure  and  fine  colours  as  tariar-emetic.  Generally 
speaking  they  are  applied  in  printing  and  dyeing  in  the 
same  way  as  tartar-emetic  itself,  the  quantity  used  depend- 
ing on  the  proportion  of  antimony  oxide  contained  in 
them.  No  antimony  oxide  separates  on  dissolving  the  salts 
in  water,  whilst  the  antimony  oxide  is  taken  up  very 
rapidly  and  perfectly  by  the  fibre,  so  that  the  bath  can 
always  be  renewed  without  loss  of  the  antimony  mordant. 
Both  the  preparation  of  the  compounds  above  named  and 
their  use  in  dyeing  and  printing  are  claimed  by  the  patentee. 
In  addition  thereto  the  use  of  the  subjoined  similar  com- 
pounds, described  by  F.  A.  Fluckinger  in  1852  (Pogg.  Ann. 
87,  245)  is  also  claimed:  KFl.SbFlj,  "SKFl.SbFV 
3  NaFl .  SbFl^,  and  2  XH^Fl.SbFlj,  these  being  inferior  only 
as  regards  their  physical  properties,  and  iu  particular  their 
power  of  crystallisation.^  W.  E.  K. 


surrounded  by  a  steam  jacket.  The  hollow  piston  may 
be  provided  with  movable  trays  or  buckets  for  the  con- 
venience of  handling  the  gooils.  The  cylinder  is  closed 
by  a  plate  fixed  by  screws,  and  removable  for  the  purposes 
of  introducing  and  taking  out  the  goods. — \V.  E.  K. 


Improvements  in  Apparatus  for  Dyeing  M'^ool,  Cotton, 
Silk,  or  other  similar  Fibrous  Material.  C.  T.  Clegg, 
Manchester,  H.  A.  Clegg,  Heaton  Norris,  and  F.  Lee, 
DiiUbury.    Eng.  Pat.  12,602,  September  17,  1887.     8rf. 

This  invention  relates  to  machinery  designed  chiefly  for 
dyeing  wool  in  balls  or  bundles  known  as  "  tops,"  bu 
.s  applicable  also  to  other  raw  or  manufactured  textile 
material,  and  may  likewise  be  applied  for  bleaching, 
scouring,  washing,  &c.  It  consists  of  an  apparatus 
wherein  the  fibrous  material  to  be  operated  upon  is  carried 
or  forced  to  and  fro  through  the  dye-liquor  in  such  a  way 
that  the  liquor  is  caused  to  pass  through  the  material  as 
it  moves  along.  The  dye-ves.sel  is  cylindrical  in  shape, 
and  the  carrier  for  the  goods  to  be  dyed  takes  the  form  of 
a  hollow  piston  packed  closely  to  the  sides  of  the  chamber, 
so  that  when  the  piston  is  in  motion  the  liquor  is  forced 
to  pass  through  the  goods  contained  in  its  interior.  Any 
suitable  means  for  driving  the  piston  may  be  adopted,  and 
the   dye-vessel   may    be   heatetl   by   a   steam   pipe,  or   be 


A/i  Improved  Process  for  Bleaching  Jule.  H.  E.  Newton, 
London.  From  the  Actiengesellschaft  fiir  Papier  und 
Dmck  Industrie  I.evkam  Josefsthal,  Vienna,  Austria 
Eng.  Pat.  14,044,  October  27,  1887.     6d. 

This  process  is  applicable  to  jute  in  any  form,  whether  in 
the  raw  state,  as  rags,  paper,  half  stuff,  yarn,  or  fabric. 
The  jute  is  first  boiled  with  caustic  hme,  and  then  sub- 
mitted to  the  action  of  chlorine  gas  or  "  chloric  h\  drate  " 
until  it  tykes  an  orange  tint.  After  washing,  it  is  treated 
■with  a  weak  alkaline  solution,  which  converts  the  greater 
portion  of  the  colouring-matter  (already  altered  in  its 
character  by  means  of  the  chlorine)  into  a  form  easily 
soluble  in  water.  The  colour  is  readily  removed  by 
washing,  and  the  jute  can  then  be  bleached  as  easily  as 
any  other  vegetable  fibre  in  the  ordinary  way  with  chloride 
of  lime,  &c. — W.  E.  K. 

Producing  Soluble  Polybasic  Aluminium  Chlorides  and 
Nitrates,  and  employment  nf  the  same  in  Dyeing  and 
Printing.  J.  Hauff,  Stuttgart,  Germany.  Eng.  Pat. 
2070,  February  10,  1888.  4d. 
Basic  :iluminium  chlorides  and  nitrates  up  to  the  com- 
pounds AlsCl,(0H),6  and  Al6(N03)„(OH),6  are  obtained 
(n)  by  dissohing  aluminium  hydrate  in  aluminium  chloride 
or  nitrate  respectively:  (A)  by  dissolving  the  hydrate  in 
hydrochloric  or  nitric  acid:  (c)  by  first  preparing  basic 
aluminium  sulphate  by  dissolving  aluminium  hydrate  in 
sulphuric  acid  or  in  sulphate  of  aluminium,  aiul  then 
precipitating  with  barium  chloride  or  barium  nitrate  :  and 
(rf)  by  treating  neutral  alummium  chloride  or  nitrate 
with  alkali.  For  the  preparation  of  highly  basic  salts 
it  is  necessary  that  the  aluminium  hydrate  used  should 
be  as  free  from  sulphuric  acid  as  possible.  The  solutions 
of  the  basic  compounds  thus  formed  may  be  evaporated 
and  the  dry  salts  prepared.  These  basic  mordants  have 
the  peculiarity  of  not  combining  with  dyestuffs  in  the 
cold,  whilst  when  steamed  they  form  colours  of  a  purity 
and  sti-ength  which  have  hitherto  only  been  obtained 
by  the  application  of  neutral  aluminium  sulphocyanide, 
and  they  serve  therefore  as  substitutes  for  the  sulpho- 
cyanide and  acetate  of  alumina  in  printing.  For  dyeing, 
the  mordants  have  the  advantage  of  fixing  themselves 
evenly  on  unfinished  threads  without  any  special  means, 
and  much  less  aluminium  is  lost  in  the  operation  of 
mordanting  than  when  other  aluminium  salts  are  used. 

— W.  E.  K. 

Improvements  in  Bleaching.  Erin's  Oxygen  Company, 
Limited,  London.  From  L.  Q.  Brin,  Paris.  Eng.  Pat. 
5453,  April  12,  1888.  8rf. 
This  invention  consists  in  the  combined  use  for  bleaching 
purposes  of  oxygen  or  air  and  bleaehing-powder  or  other 
chlorinated  bleaching  salt  or  chlorine.  The  oxygen  or 
air  is  passed  under  the  requisite  pressure  into  the  mixture 
of  bleaching  solution  and  material  to  be  bleached,  the 
whole  being  preferably  kept  agitated  in  a  potcber  churn 
or  other  suitable  vessel,  or  the  oxygen  or  air  may  be 
passed  into  the  bleaching  bath  in  which  the  material  to 
be  bleached  is  immersed,  or  through  which  it  is  passed. 
The  vessel  may  be  open  or  closed,  and  iu  the  latter  case 
the  excess  of  oxygen  may  be  led  otf  for  use  in  further 
operations.  In  case  of  the  use  of  chlorine  gas,  the  oxygen 
or  air  may  be  passed  direct  under  the  requisite  pressure 
into  the  chamber,  churn,  or  other  vessel  in  which  the 
material  to  be  bleached  is  being  subjected  to  the  action 
of  the  gas,  or  preferably  the  oxygen  or  air  may  be  passed 
into  the  still  in  which  the  chlorine  is  being  generated. 
Oxygen  may  be  used  in  this  way  either  where  gas  bleaching 
is  being  employed  or  where  the  chlorine  is  pa-sed  into  a 
mi.tture  of  water  and  the  material  to  be  bleached. — \V.  E.K. 
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All  Improved  Method  of  and  Apparatus  for  Di/eiiig, 
Wasliinti,  and  Dryiny  Fibrous  or  Textile  Materials. 
C.  Bohringor,  Waldkirch,  Germany.  Eng.  Fat.  7796, 
May  28,  1888.     8rf. 

The  material  to  be  treated  i.<  placed  ia  the  perforated 
basket  of  a  centrifugal  luachine,  in  wliich  recejitacle  it  is 
dyed,  washed,  and  dried  in  continuous  succession.  The 
interior  of  the  casing  of  the  machine  and  its  perforated 
basket  are  connected  by  means  of  one  and  the  same  conduit, 
with  a  suitable  source  of  colour,  of  water,  and  of  air.  By 
mean.')  of  three-way  cocks  suitably  adjusted,  first  the  dye- 
liquor  is  passed  in  and  caused  to  circulate  through  the 
basket;  next,  water  is  forced  through,  the  basket  being 
slowly  revolved  during  this  washing  operation  ;  and,  lastly, 
the  rapidity  of  rotation  is  increased  and  air  forced  through 
the  apparatus  to  dry  the  goods. — W.  E.  K. 


VII.-ACIDS,  ALKALIS,  AND  SALTS. 

PATENT.S. 

Improvements  in   the  Manufacture  of  Sulphates  of  Soda 

and  Potash,  and  in   the  Apparatus  employed  therefor. 

A.   Walker,   Irvine,  N.B.      Eug.   Pat.   97GO,   July    1-2, 

1887.     8</. 
The   apparatus  consists  of   two   parts,   each   containing  a 
revolving   cylinder    of  iron   lined  with  fireclay,  heated    by 
being  enclosed  in  a  chamber  above  a  furnace. 

The  arrangement  is  such  that  one  cylinder  is  mounted 
above  the  level  of  the  other.  The  material  to  be 
operated  upon  is  fed  by  a  hopper  A  and  feeding-screw 
B  into  the  cylinder  C.  IJevolving  scrapers  gradually 
pass  the  nuiterial  to  the  opposite  end  of  the  first  cylinder  ; 
the  mass  then  falls  down  through  a  shoot  !)  into  the 
lower   cylinder   K,  and  is  carried  along  therein   by  similar 


i 


scrapers  until  it  is  delivered  at  e  in  a  finished  state  into  a 
collecting  cart.  The  volatile  gases  which  are  given  oif 
during  the  passage  of  the  mass  through  the  cylinders  are 
carried  away  by  a  pipe  to  a  condenser.  The  cylinders  are 
mounted  on  two  sets  of  rollers  c  c'  and  e'  and  «'-,  and  the 
rotation  is  effected  by  spur-gearing  <r  and  <?. — S.  H. 


Process  or  Processes  and  Apparatus  for  obtaining  Pure 
Alumina  Compounds  from  Bau.rite  and  similar  Materials 
containing  Alumina.  C.  J.  Bayer,  St.  Petersburg,  Russia. 
Eng.  Pat.  10,093,  July  19,  1887.     Sd. 

Instead  of  precipitating  the  alumina  of  the  aluminate  by 
carbon  dioxide  in  boiling  solution,  the  inventor  adds  to  the 
aluminates,  prepared  by  fusion  of  the  bauxite  with  caustic 
soda  and  sodium  carbonate,  and  lixiviation  of  the  melt  with 
water,  hydrate  of  alumina,  while  constantly  agitating  the 
liquid,  and  this  decomposition  or  precipitation  continues  until 
the  ratio  between  the  molecules  of  alumina  and  soda  are 
(Al203:Na<>0)  1  to  6,  when  it  stops.  After  the  precipitate 
is  separated  from  the  alkaline  mother-liquor,  the  latter  is 
concentrated,  mixed  with  bauxite,  boiled  down  and  calcined. 
The  precipitation  takes  place  in  a  series  of  iron  cylinders, 
each  provided  with  a  number  of  heUcal  blades  for  agitation, 
the  top  of  the  first  cylinder  being  connected  by  a  pipe  with 
the  bottom  of  the  next,  and  so  on.  In  starting,  hydrate  of 
alumina  is  placed  in  the  first  cylinder,  and  the  aluminate 
solution  passed  through  the  apparatus  in  a  constant  stream. 


A  great  savnng  in  fuel  is  effected,  since  the  reaction  must 
take  place  in  the  cold,  and  it  also  offers  the  advantage  that 
any  silicic  acid,  phosphoric  acid,  or  similar  impurities  are 
not  precipitated  along  with  the  alumina,  as  is  tlie  ease  in  the 
older  method. — O.  H. 


Improvements  in  or  Relating  to  the  Manufacture  of 
Copperas  and  of  Ferric  Sulphate  or  Sesqui-persulphale 
of  Iron,  commonly  called  Nitrate  of  Iron.  S.  Hallsworth 
and  R.  Bailes,  Armley.  Eng.  Pat.  10,144,  July  20, 
1887.     6d. 

The  liquor  that  runs  from  beds  of  iron  pyrites  in  copperas 
works  is  concentrated  and  then  allowed  to  crystallise  for  a 
certain  time.  The  mother-liquor,  which  still  contains  free 
sulphuric  acid,  sulphate  of  iron,  and  sulphate  of  alumina,  is 
run  off  from  the  crystals  of  sulphate  of  iron,  diluted  with  a 
little  water,  and  heated  to  about  the  boiling  point.  One- 
half  of  the  free  sulphuric  acid  present  in  the  liquor  is 
neutralised  by  gradually  adding,  in  a  fine  dry  powder,  "  iron 
borings'  waste  or  refuse,"  or  hydrated  sesqui-oxide  of  iron. 
After  thus  neutralising,  the  liquor  is  run  into  a  mixing 
cistern  and,  while  still  hot,  manganese  peroxide  is  gradually 
stirred  in  as  a  very  fine  dry  powder  until  the  oxidation  is 
complete  and  the  alumina  precipitated. — O.  H. 
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Improvements  in  or  relating  to  the  Manufacture  of  Ferric 
Sulphate   or   Sesqui-Sulphale    of  Iron,  commonly  called 
Nitrate  of  Iron.     S.  Ilallsworth  aud   K.  Bailes,  Armley. 
Eng.  Pat.  10,222,  July  21,  1887.     6d. 
Instead  of   using    the   liquor  iloscribed   in   the  iireceding 
abstract   (Kng.   Fat.  10,144),  the  patentees  gradually   add 
the  finely  divided  iron  borings  or  waste   or  similar  material 
to  dilute"  sulphuric  acid   (20° — 25'  T.)   contained  in  a  lead- 
lined  evaporating  tank,  and   kept  near  the   boiling  point. 
When  three-fourths  of  the  acid  are  neutralised,  the  solution 
is  cautiously  oxidised  by  manganese  peroxide,  loc.  cit. 

—0.  H. 


Improvements  in  obtaining  Muriate  of  Ammonia  and 
Carbonate  of  Lime  from  the  residual  Chloride  Liquors 
of  the  Ammonia  Alkali  Process.  C.  Wigg,  Liverpool. 
Eng.  I'at.  10,295,  July  23,  18S7.  id. 
In  the  treatment  of  chloride  liquors  left  after  the  extraction 
of  soilium  bicarbonate  in  the  ammonia-alkali  process  for 
the  purpose  of  obtaining  in  the  form  of  ammonium  chloride 
all  the  ammonia  and  the  carbonic  acid  as  calcium  car- 
bonate, it  is  customary  to  neutralise  the  free  alkali  with 
hydrochloric  acid.  This  operation  is  troublesome  and  has 
many  disadvantages,  and  the  inventor  attains  the  same  end 
by  carefully  adding  calcium  chloride,  which  forms  am- 
monium chloride  and  calcium  carbonate,  which  latter  is 
removed  by  filtration.  From  the  filtrate  so'id  ammonium 
chloride  may  be  obtained  in  any  suitable  manner. — S.  H. 


is  given  off  and  conducted  away  for  use  in  a  sulphnric  acid 
chamber  or  a  kiln  for  the  recovery  of  sulphur.  It  is  most 
convenient  to  work  several  carbonators  in  one  series,  the  one 
last  charged  always  receiving  the  gas  from  the  other 
vessels,  in  which  the  salt  is  partly  carbonated.  When  the 
solution  of  sodium  sulphide  is  so  far  carbonated  that  it 
begins  to  deposit  bicarbonate  the  operation  is  stopped,  and 
the  liquor  drawn  off  and  boiled  until  any  sodium  sulphide 
that  it  may  still  contain  is  decomposed  and  carbonated  by  the 
carbonic  acid  contained  in  the  bicarbonate.  The  following 
equations  express  the  different  stages  of  the  process  :  — 

1 .  Na.,S04  -I-  Cj  +  Oj  =  Na.^S  +  4  CO, 

2.  Na.,S  -I-  H.,0  +  C0»= Na.,C03  +  HoS 

3.  Na[,S  +  2  CHXaC6:0  =2  Na.,CO:,  +  R.S. 

The  carbonic  acid  required  is  taken  from  the  gases  given  off 
in  the  first  stage  of  the  process.— S.  H. 


Improvements  in  the  Manufacture  of  Carbonic  Acid  Gas. 
H.  W.  Deacon,  Widnes.  From  C.  Arnois,  Xew  York, 
U.S.A.  Eng.  Tat.  10,759,  August  5,  1887.  Srf. 
Water-gas,  or  a  hydrocarbon  in  the  gaseous  state, 
is  passed  through  heated  oxide  of  manganese,  oxide  of 
iron,  or  any  other  metallic  oxide  which  will  yield  and 
absorb  its  oxygen  readily.  The  gas  will  be  burnt  by 
the  oxygen  of  the  oxide  to  carbonic  acid  and  steam,  and, 
passing  through  a  condenser,  the  ste.".ra  is  retained  and  the 
carbonic  acid  is  conducted  to  a  gasholder.  After  some 
time  the  water-gas  is  turned  off,  the  apparatus  blown  out 
by  steam  (to  avoid  explosions  and  the  mixing  of  gases),  and 
air  is  driven  through,  which  will  oxidise  the  metallic  oxide, 
and  beins  so  regenerated,  the  latter  is  ready  to  convert  a 
new  quantity  of  water-gas. — S.  H. 


The  Utilisation  of  Alkali  ^\'asle  for  the  Manufacture  of 
Sulphuric  Acid.  J.  Hanson,  Wakefield.  Eng.  Pat. 
10,818,  August  6,  1887.  id. 
Alkali  waste  is  exposed  for  some  time  to  the  atmosphere 
in  order  to  convert  the  calcium  sulphide  into  sulphite  or 
hyposulphite.  This  oxidised  bluck-ash  waste  is  treated 
with  hydrochloric  acid,  and  the  sulphur  dioxide  evolved  led 
into  the  ordinary  vitriol  chamber. — O.  H. 


Improvements  in  the  Manufacture  of  Soda  ami  in  Apparatus 
for  the  Purpose.  J.  B.  Thompson,  London.  Eng.  Pat. 
10,900,  August  9,  18S7.  8rf. 
SoniiM  sulphate  is  reduced  to  sulphide  by  being  mixed 
with  half  its  weight  of  pondered  carbon,  and  placed 
in  a  reverberatory  furnace,  which  has  been  previously 
heated  to  about  1,00U°  (\  The  mass  is  exposed  :o  the 
action  of  this  temperature  until  carbonic  oxide  ceases  to 
burn  on  its  surface.  It  is  then  removed  from  the  furnace 
and  alloweil  to  cool.  When  cold  it  is  dissolved  in  water, 
and  the  clear  solution  subjected  to  the  action  of  carbonic 
acid  in  a  special  kind  of  apparatus  termed  a  earbonator. 
This  vessel  is  iu  the  form  of  a  long  tank  with  a  semi-circular 
air-tight  cover,  in  which  revolves  a  shaft  with  a  series  of 
discs,  forming  a  continuous  screw.  The  discs  revolving 
half  in  the  liquor  will  always  have  a  film  of  the  solution 
upon  the  half  which  is  above  the  solution,  and  the  carbonic 
acid  will  thus  be  readily  absorbed.     Sulphuretted  hydrogen 


Improvements  in  ohtaininij  Ammonia,  Chlorine,  and  Hydro- 
chloric Acid  from  Ammonium  Chloride.  L.  Mond, 
Northwich.     Eng.  Fat.  10,955,  August  10,  18S7.     C</. 

This  invention  is  a  development  of  previous  patents, 
described  in  Eng.  Pats.  65  and  66,  1048  and  10J9,  and 
3238  of  1886.  (This  Journal  1887.  140,  216,  217,  and 
289.)  The  main  feature  of  the  process  consists  in  bringing 
vapour  of  ammonium  chloride  into  contact  with  certain 
oxides  or  salts  at  an  elevated  temperature,  whereby  they  are 
converted  into  chlorides  or  oxychlorides,  while  ammonia 
and  steam  are  set  free,  and  in  subsequently  treating  the 
chlorine  compounds  by  steam  or  air,  so  as  to  obtain  hydro- 
chloric acid  or  chlorine.  In  practice  it  is  found  that  the 
volatilisation  of  ammonium  chloride  is  a  tedious  operation, 
and  it  is  now  proposed  to  introduce  ammonium  chloride  into 
a  vessel  which  contains  zinc  chloride  in  a  fused  state. 
The  ammonium  chloride  thus  takes  up  heat  quickly  and  is 
converted  into  vapour  far  more  readily.  Or  the  volatilisa- 
tion may  be  expedited  by  being  carried  on  in  a  partial  or 
complete  vacuum  or  in  a  current  of  gas,  which  does  not 
interfere  with  the  reaction.  In  the  next  stage  of  the 
process  it  is  found  that  certain  oxides  and  salts,  more 
particularly  those  of  magnesia,  do  not  allow  the  whole  of 
the  steam  formed  by  the  action  of  ammonium  chloride  to 
escape  with  the  ammonia,  and  on  subsequent  treatment 
with  air  this  gives  rise  to  the  formation  of  hydrochloric 
acid.  It  is  therefore  proposed  to  bring  the  gases  resulting 
from  the  treatment  with  air  into  contact  with  certain  oxides 
kept  at  an  elevated  temperature.  These  oxides  absorb  all 
the  hydrochloric  acid  from  the  gases  without  acting  upon 
the  chlorine,  and  are  converted  into  chlorides.  From  these 
latter  the  chlorine  can  be  obtained  by  treating  them  with 
air.  If  the  silicates  and  alumino-silicates  of  calcium  are 
used  for  the  decomposition  of  ammonium  chloride,  the 
temperature  required  to  obtain  chlorine  gas  iu  the  last 
operation  is  much  higher  than  the  temperature  required  for 
the  treatment  of  the  substance  with  ammonium  chloride. 
It  is,  therefore,  more  convenient  to  carry  out  the  two  stages 
in  two  separate  apparatus  (one  superposed  over  the  other, 
so  that  the  material  can  be  readily  transferred  from  one  to 
the  other),  and  to  treat  the  substance  with  ammonium 
chloride  in  the  upper  apparatus  and  take  it  from  there  to 
the  lower  one,  to  be  treated  with  air  or  steam. — S.  H. 


Extraction  of  Chlorine  from  Solutiotis  of  Chloride  of 
Magnesium.  T.  Schloesing,  Paris,  France.  Eng.  Pat. 
11,821,  August  31,  1887.     8d. 

The  solution  of  magnesium  chloride  is  first  concentrated  in 
pans,  until  it  attains  the  temperature  of  about  170°  C.  It 
then  becomes  pasty  and  foams  a  great  deal.  It  is  now 
transferred  to  the  sole  of  a  reverberatory  furnace,  where  it 
is  heated  and  frequently  stirred.  Finally  a  product  is 
obtained  in  the  form  of  porous  grains,  solid  and  dry  in 
appearance,  but  coutaming  still  about  30  per  cent,  of  water. 
This  •'  chloride  in  grains  "  is  permeable  to  gases,  and  does 
not  melt  or  soften  when  exposed  to  greater  heat.  It  is 
now  introduced  into  gas  retorts,  and  gradually  heated  to  a 
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red  heat.  The  inventor  has  found  that  if  a  hydrochloric 
acid  <ras  atmosphere  is  kept  around  the  chloride,  magnesium 
chloride  can  be  aohydratod  without  much  decomposition. 
Steam  and  livdroclilorie  acid  are  given  off  in  tile  retort,  the 
former  at  the  beginning  of  the  operation,  the  latter  more 
abundantly  towards  the  end.  The  hydrochloric  acid  gas 
then  no  longer  finds  water  with  which  it  can  condense,  and 


retains  the  gaseous  state.  It  is  withdrawn  from  one  end  of 
the  retort  aud  sent  back  again  into  the  retort  at  the  otbir 
end,  and  by  thus  establishing  a  true  circulation  of  hydro- 
chloric .acid,  the  "  hj-drochloric  tension  "  within  the  retort 
is  so  effectually  increased  that  the  resulting  chloride 
contains  from  .TO  to  80  per  cent,  of  anhydrous  chloride. 
The  last  phase  of  the  process  is  to  extract  the  chlorine  from 
the  chloride  by  heating  the  latter  to  a  red  heat  in  a  current 
of  air  in  a  suitable  kilu.  The  anhydrous  magnesium 
chloride  is  first  mixed  with  about  a  fourth  of  its  weight  of 
m.agnesia  and  the  rai.'cture  pressed  into  briquettes.  These 
are  introduced  into  the  kiln  at  the  top  and  withdrawn  at  the 
bottom  after  treatment.  The  construction  and  heating  of 
the  kiln  is  as  follows  :  the  kiln  is  somewhat  analogous  to 
those  in  use  for  burning  lime.  The  masonry  is  formed 
above  the  exit  doors  to  the  top  of  three  concentric  shells. 
The  interior  shell  constitutes  the  kiln  proper,  the  second  . 
surrounds  the  first,  having  between  the  two  a  space  which 
is  divided  by  vertical  partitions  into  a  number  of  equal 
compartments  A.  The  third  shell  surrounds  the  second, 
also  leaving  between  the  two  a  space  divided  into  as  many 
compartments  B  as  there  are  compartments  A,  and  corre- 
sponding to  them.  These  compartments  B  contain  bricks 
and  serve  as  accumulators  of  heat.  They  receive  the 
flames  of  a  furnace  aud  then  pass  out  by  means  of  flues 
crossing  the  third  shell  to  the  chimney.  When  the  heat 
accumulated  in  a  compartment  B  is  sufiicient,  the  heating  is 
stopped  aud  air  is  introduced  into  B,  which  becomes  healed 
as  it  rises  and  then  enters  the  compartments  A,  down  which 
it  descends  and  then  goes  into  the  kiln  itself.  The  air  rises 
amongst  the  briquettes,  communicates  its  heat  to  them,  and 
decomposing  the  magnesium  chloride,  escapes  along  with 
the  chlorine  liberated  into  an  apparatus,  where  the  latter  is 
cooled,  washed,  and  collected.  The  compartments  A  and 
B  are  of  equal  and  even  number,  so  that  half  of  the 
compartments  B  receive  and  accumulate  heat,  whilst  the 
other  half  give  it  off  to  the  air.  The  air  is  forced  into  the 
compartments  by  a  fan,  and  the  working  of  the  kilu  is 
continuous.  From  time  to  time  briquettes  are  withdrawn 
at  the  bottom  and  a  fresh  charge  is  introduced  at  the  top. 
The  mixture  of  chlorine  gas  and  air  obtained  contains  about 
yo  per  cent,  by  volume  of  chlorine. — S.  H. 


An  Improved  Method  of  M anufiicturing  Alkalis.  G.  E. 
Davis,  Manchester.  Eng.  Pat.  11,846,  September  1, 
1887.     6(f. 

An  alkaline  chloride  in  a  convenient  form  is  placed  in 
a  series  of  cylinders  and  treated  by  a  current  of  air,  sul- 
phurous acid,  and  steam.  Under  the  influence  of  heat  the 
sulphate  of  the  alkali  is  formed,  and  hydrochloric  acid 
passes  off  with  the  residual  gases.  When  this  operation  is 
completed,  and  while  the   sulphate  is   still  hot,  a  euri'ent 
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of  water-gas  is  passed  through  the  cyliuders.  The  carbonic 
oxide  passes  throujrh  imehanfred,  whereas  the  hydrogen 
leduces  the  sulphate  to  sulphide,  thus  :  — 

NajSOj  +  Hg  =  NajS  +  4  H„0. 

The  stenm,  carlmnic  oxide,  and  excess  of  hydrogen  pass 
on,  and  the  two  latter  aro  collected  iu  a  gasholder  for 
ftirther  use.  The  sulphide  is  theu  treated  by  a  current  of 
carbonic  acid  and  steam,  whereby  the  sulphide  is  converted 
into  the  carbonate,  whilst  sulphuretted  hydrogen  is  liberated, 
which,  when  burned  with  air  to  sulphurous  acid,  may  he 
used  again  in  the  first  operatiou.  The  carbonic  acid 
required  is  procured  by  bringing  tlie  mixture  of  carbonic 
oxide  and  steam,  as  it  escapes  from  the  apparatus  iu  the 
second  operation,  in  contact  with  heated  surfaces,  which 
results  in  a  mixture  of  carbonic  acid  and  hvdrogeu.  — S.  H. 


Method  of  producing  Anhi/dioiis  Sidphnric  Acid  and  its 
Jilonohi^dralc,  mtd  of  utilising  for  this  Purpose  the  Acid 
SesiJites  of  Petroleum  Production  and  other,  as  also 
Sulphates  of  all  Metals.  S.  Pitt,  Sutton.  From  V. 
Ragosine  aud  P.  Dvorkovitch,  Moscow,  Russia.  Eng. 
Pat.  12,700,  September  19,  1887.     6d. 

Anhydrous  or  monohydrated  sulphuric  acid  is  made  from 
commercial  acid  or  the  acid  residues  obtained  as  a  by- 
product in  refining  petroleum  by  converting  the  acid  into  a 


sulphate,  preferably  of  iron.  Ferric  sulphate  is  formed  by 
dissolving  iron  ochre  iu  the  commercial  acid  or  acid 
residues,  and  is  then  heated  in  a  current  of  air  to 
300° — 350°  C.  One  part  of  the  sulphuric  anhydride  is 
driven  off  and  condensed,  whilst  the  other  two  parts  remain 
combined  with  the  iron  as  ferrous  sulphate.  This  is  treated 
with  more  acid  to  form  ferric  sulphate  again,  and  the  ])rocess 
repeated.  The  curreut  of  air  may  be  produced  by  means  of 
blast  machines  or  by  a  draught  chimney. — E.  ¥..  B. 


A  iVeu)  or  Improced  Iterolcing  Furnace  for  the  Decom- 
position of  Bicarbonate  of  Soda.  E.  Solvay,  Brussels, 
Belgium."  Eng.  Pat.  13,323,  October  1,  1887."    8rf. 

The  furnace  consists  of  a  horizontal  cylinder  of  sheet  or 
cast  iron  of  small  diameter  in  proportion  to  its  length.  It 
rests  upon  rollers  and  receives  rotatory  motion  by  suitable 
gearing.  It  is  also  surrounded  by  brickwork  and  heated 
externally  by  the  furnace  F.  In  a  previous  patent  (Eng. 
Pat.  1881,2017)  the  necessity  was  pointed  out  of  mixing 
sodium  bicarbonate  with  soda  already  calcined  in  order  to 
obtain  a  suitable  working  mixtuie.  The  mixing  is  effected 
b}'  the  use  of  a  new  inlet  appliance,  which  consists  of  a 
hopper  forming  part  of  a  castuou  box  15.  \  shaft  pro- 
vided with  projecting  arms  revolves  in  the  lower  part  of 
the  hopper  and  causes  a  gradual  descent  of  the  sodium 
bicarbonate   with   which   the   hopper   is  filled,  and   which 


closes  it  hermetically.  On  the  other  hand,  an  endless  screw 
V,  constantly  forces  into  a  tube  T',  dry  aud  hot  sodium 
carbonate,  but  as  the  screw  is  terminated  a  little  iu  front 
of  C,  there  is  also  fonned  at  this  point  a  hermetical 
plug  of  sodium  carbonate.  The  two  products  therefore 
arrive  simultaneouslv  and  in  the  required  proportions  in  the 
hopper  box  B,  where  they  are  intimately  mixed  together  by 
the  actions  of  arms  P  in  the  hopper  box.  They  then  enter 
the  revolving  cylinder  by  falling  through  the  tube  T"  in  a 
connecting  box  K,  which  unites  the  cylinder  by  a  suitable 
joint.  The  material  advances  through  the  cylinder  in  a 
very  regular  maimer  notwithstanding  its  horizontal  position. 
In  order  to  keep  the  sides  free  from  hard  and  non-con- 
ducting crusts  a  chain  K,  formed  of  heavy  and  massive 
links,  is  hung  inside  the  cylinder.  The  steam  and  carbonic 
acid  given  off  by  the  bicarbonate  escape  through  the 
tube  S.— S.  H. 


Improvements  in  the  Manufacture  of  Acetic  Acid,  and  in 
Apparatus  therefor.  J.  E.  Johnson-Johnson,  Stratford. 
Eng.  Pat.  13.336,  October  1,  1887.     6</. 

Crude  acetic  acid,  obtained  by  acidifying  calcium  acetate, 
is  purified  by  oxidation  with  chromic  acid  or  with  a  chromate 
and  sulphuric  acid.  Pure  acetic  acid  is  made  by  repeating 
this   treatment,  then   distilling,  rejecting  the   first  and   last 


poriious  of  the  distillate,  and  finally  redistilling  with  a  small 
proportion  of  sodium  carbonate.  To  produce  glacial  acetic 
acid  the  strong  acid  is  repeatedly  distilled  with  concentrated 
sulphuric  acid.  The  vats  and  other  vessels  employed  in 
the  process  are  lined  with  thin  firebricks,  fixed  to  the  sides 
with  a  cement  composed  of  a  solution  of  sihcate  of  soda  and 
silica  oxide,  the  surface  of  the  bricks  being  also  coated  with 
the  cement  and  then  dried. — E.  E.  B. 


Improvements  in  Furnaces  for  Decomposing  Metallic 
O.vijchlorides  and  Supero.eidisiny  Metallic  O.ridc". 
C.  Ileinzerling,  Zurich,  Switzerland.  Eng.  Pat.  13,648, 
October  8,  1887.     Sd. 

The  object  of  the  decomposition  of  metallic  chlorides  and 
o.xychlorides  is  to  prepare  concentrated  hydrochloric  acid  or 
hydrochloric  acid  and  chlorine  therefrom.  The  furnace 
used  consists  of  a  chamber  containing  a  number  of  plates, 
arranged  in  layers,  and  so  that  between  every  other  pair  of 
plates  openings  arc  formed  at  the  opposite  ends  and  sides 
to  allow  of  the  g;»ses  passing  up  and  space  for  the  oxy- 
chloride  to  pass  down.  At  the  side  of  the  furnace  are 
openings  to  every  layer  of  double  plates,  provided  with 
doors,  to  allow  the  oxychloride  to  be  raked  from  one 
row  of  plates  to  the  next.     The  jilates  are  heated  by  a  fire 
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from  below,  the  gases  from  which  circulate  betweea  the 
plates.  On  the  top  of  the  furnace  are  placed  hoppers  with 
crushinji  rollers,  wliieh  feerl  the  oxychloride  on  to  the  top 
plate  of  the  furnace.  Here  it  is  heated  and  then  raked  to 
the  second  plate  to  he  further  heated,  and  so  on  till  it 
reaches  the  hottom.  If  steam  he  introduced  at  the  bottom, 
it  conies  into  intimate  contact  with  the  oxychloride  and 
forms  an  oxide  and  hydrochloric  acid.  The  steam  always 
finds  a  large  excess  of  oxychloride  present,  chiefly  on  the 
top  plates,  and  the  hydrochloric  acid  thus  reaches  the  top  in 
a  concentrated  state  and  undiluted  by  steam.  If  air  be  the 
operatinn;  agent  an  oxide  and  free  chlorine  is  formed.  The 
same  furnace  may  also  be  used  for  the  snperoxidation  of 
metallic  oxides,  for  instance,  chromium  or  barium  oxide,  by 
a  current  of  steam  or  air  beinn;  passed  over  them  in  a  hifjhly 
heated  state.— S.  H. 


Improvements  in  the  Manufachtre  of  Aiitmonia  and 
Cliliirine  and  in  the  Appnm'iir:  employed  therein. 
F.  Bale,  Droitwieh.  Eng.  Pat.  14,001,  October  15,  1887. 
6rf. 
Ammonium  chloride  is  intimately  mixed  with  '•  trimanganie  | 
tetroxide  "  (Mn-,0|"),  and  the  mixture  heated  in  an  ordinary 
Stourbridge  retort  at  a  low  temperature  at  first.  Ammonia 
begins  to  be  evolved  at  about  130'  C.,  and  when  the  tem- 
peralure  gradually  reaches  32.1°  C.  the  evolution  of  ammonia 
is  completed.  When  all  the  ammonia  is  given  off,  the 
residue  is  heated  for  some  time  below  3.50'  C,  at  the  same 
time  passing  a  dry  indifferent  gas  over  the  residue,  which 
should  be  stirred  in  order  to  expel  all  the  moisture,  formed 
by  the  decomposition  of  ammonium  chloride,  and  any 
residual  ammonia  still  remaining  iu  the  retort.  The  ] 
absence  of  moisture  is  essential  in  the  next  stage,  to  prevent  . 
the  formation  of  hydrochloric  acid.  Dry  and  hot  air  is  I 
then  passed  over  the  residue,  the  temperature  is  gradually 
raised  to  40i)'  C,  and  immediately  chlorine  is  evolved, 
mixed  with  nitrogen  and  oxygen.  If  the  air  be  carefully 
passed,  the  gases  formed  contain  from  9  to  12  per  cent,  of 
chlorine.  The  evolution  of  chlorine  continues  until  the 
chloride  or  oxychloride  is  decomposed  and  a  residue  is  left, 
which  can  again  be  used  for  mixinc  with  ammonium 
chloride  and  the  liberation  of  ammonia,  and  so  forth.  From 
time  to  time  the  residue  in  the  retort  should  be  washed 
free  from  common  salt,  when  the  latter  is  presect  ^rith  the 
ammonium  chloride. — S.  H. 


New  or  Improved  Process  and  Apparatus  for  the  Manu- 
facliire  of  Sulphite  and  Bisulphite  of  Ammonia.  W.  H. 
"Beck,  London.  Kns.  Fat.  17,0.iO,  "December  10,  1887. 
\U. 

Ammonia<3M,  liquor  is  freed  from  sulphiu-  by  treatment 
with  oxide  of  iron,  the  liquor  being  either  filtered  through 
the  oxide  or  mixed  with  it  and  afterwards  decanted.  'Ihis 
spent  oxide  or  pyrites  is  burnt  in  a  furnace,  and  the  sulphur 
dioxide  blown  into  a  vat  or  washer  containing  water.  The 
jiurified  ammoniacal  liquor  is  also  distilled  (without  the 
addition  of  lime,  which  is  said  to  be  unnecessary)  at  the 
same  time,  and  the  anuuonia  blown  simultaneously  into  the 
same  vat  or  washer,  sulphite  or  bisulphite  of  ammonia 
being  formed  according  to  the  relative  volumes  of  the  gases 
blown  in. 

"  The  important  feature  in  this  new  process  is  that  the 
gases  .are  introduced  at  the  same  time  into  a  saturated 
liquid,  which  allows  of  the  immediate  crystallisation  of  the 
salt  formed,  without  the  necessity  of  having  recourse  to 
evaporation."  The  delivery  of  the  ga.ses  are  so  regulated 
that  the  liquid  in  the  vat  is  always  neutral  or  slightly  alka- 
line, in  order  to  avoid  loss  of  gas. 

This  sulphite  or  bisulphite,  it  is  claimed,  gives  better 
results  as  a  manure  than  sulphate.  To  produce  the 
sulphate,  the  salt  is  deprived  of  one  molecule  of  wster  by 
dessication,  and  then  exposed  in  thin  layers  to  the  air,  the 
oxidation  being  accompanied  with  evolution  of  heat  ;  or  the 
oxidation  may  be  effected  in  closed  vessels. — O.  H. 


Improvements  in  the  Treatment  of  Sulphide  of  Ammonium 
Solutions  with  Carbonic  Acid  Gas  for  the  purpose  of 
obtaining  Carbonate  of  Ammonia  and  strong  Sul- 
phuretted Hydrogen.  E.  W.  Parnell  and  J.  Simpson, 
Liverpool.     Kng.  Pat.  17,970,  December  31,  1887.     Grf. 

A.M.MOxii'M  sulphide  is  converted  into  ammonium  carbonate 
with  evolution  of  sulphuretted  hydrogen  gas  by  passing 
carbonic  acid  gas  through  the  solution.  In  order  to  keep 
the  sulphiu'ctted  hydrogen  as  concentrated  as  possible,  and 
at  the  same  time  use  for  the  conversion  dilute  carbonic 
acid  gas,  such  as  is  obtained  from  limekilns,  the  treatment 
is  diWded  into  two  operations.  During  the  first  stage  most 
of  the  carbonic  acid  is  absorbed,  and  as  scarcely  any 
sulphuretted  hydrogen  is  given  off,  the  eases  are  passed  into 
the  atmosphere  either  direct  or  through  a  scrubber  or 
purifier.  As  soon  as  an  appreciable  amount  of  sulphuretted 
hydrogen  begins  to  be  evolved  the  outlet  pipe  is  connected 
with  a  gasholder  or  other  receptacle  for  the  sulphuretted 
hydrogen,  and  a  further  stream  of  carbonic  acid  gas,  as 
strong  as  possible,  pas-ced  through  the  solution  until  the 
earbonation  is  complete. — E.  E.  B. 


Improvements  relating  to  the  Purification  of  Water,  Factory 
Slop,  and  ■'Sewage.  H.  E.  Xewton,  London.  From 
v.  R.  Leeds,  Hoboken,  U.S.A.     Eng.  Pat.  7.533,  May  32, 

1888.     Sd. 

The  organic  impurities  in  water  are  removed  by  treating 
the  water  with  the  gases  resulting  from  the  electrolytic 
decomposition  of  water  containing  an  acid  or  salt  in 
solution,  preferably  hydrochloric  acid.  The  process  may 
be  carried  on  continuously  by  passing  the  gases  into  a 
chamber  through  which  the  impure  water  is  being  forced. 
The  water  may  be  advantageously  filtered  both  before  and 
.after  the  treatment  with  the  gases. — E.  E.  B. 


Improvements  in  the  production  of  Soda  Crystals  and  of 
Chlorides  and  Oxides  of  various  Metals.  F.  Trickett 
and  ,1.  Noad,  London.  Enir.  Pat.  77o4,  -Mav  26,  1883. 
4d. 

A  .SATCR.VTKD  solution  of  sodium  chloride  is  decomposed 
by  an  electric  current,  the  chlorine  forming  a  chloride  with 
the  metal  of  the  positive  electrode  which  is  precipitated. 
To  the  clear  solution,  which  is  run  off,  is  added  "carbonate 
of  calcium  or  other  suitable  material  which  will  give  off 
carbonic  acid,  aud  will  also  precipitate  in  the  solution  any 
remaining  traces  of  metal  or  contained  foreign  matter 
which  may  be  decomposed  during  the  operation."  The 
solution  is  then  concentrated,  and  the  sodium  carbonate 
allowed  to  crystallise.  The  oxides  are  produced  by  roasting 
the  chlorides.     Modifications  are  described.— O.  H. 


Improvtmenls  in  the  Purifica'ion  of  IJicarhonate  of  Soda 
obtained  by  the  Ammonia-Soda  Process.  M.  R.  Wood, 
Brooklyn,  U.S.A.     Eng.  Pat.  89.58,  .lune  19,  1888.     6d. 

Crude  sodium  bicarbonate  is  mixed  with  water,  and 
heated  under  pressure  produced  by  forcing  air  into  and 
through  it  to  a  temperature  of  from  180'  to  '.'10°  F.  The 
apparatus  employed  consists  of  a  horizontal  cylinder  A, 
fitted  with  a  loaded  safety-valve  a,  and  an  agitiitor  B  /;. 
It  is  also  provided  with  a  coil  (i,  and  a  perforated  pipe  C, 
which  is  in  connexion  with  a  compressor  D.  After 
charging  the  cylinder  with  the  crude  bicarbonate  and  suffi- 
cient water  to  give  the  mass  a  semi-fluid  consistency,  the 
agitator  is  started  and  steam  introduced  into  the  coil  G, 
until  the  temperature  has  risen  to  about  200°  F.  Air  is 
then  forced  in  through  C,  and  a  pressure  of  from  35  to 
50  pounds  per  square  inch  is  maintained  iu  the  apparatus 
by  properly  adjusting  the  load  of  the  sal'ety-valve  a.  This 
forced  circulation  of  air  and  heating  of  the  mixture  is 
continued,  until  all  the  oxidisable  matters  are  oxidised  and 
any  volatile  impurities  are  driven  off.  Cold  water  is  then 
made  to  circulate  through  the  coil  G,  and  the  air  shut  off' 
from  the  compressor,  while  carbonic   acid  is  forced  through 
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C  for  the  purpose  of  rfplaciug  anv  carbonic  acid  driven  off 
from  the  bicarbonate  diirinn;  the  purification.  The  bicar- 
bonate is  then  freed  from  the  water  and  dried,  and  prepared 
for  nse. — S.  H. 


VIII.-aLASS,  POTTERY,  AND 
EAETHENWAEE. 

Experiments  on  the  Manufacture  of  "  Crac/,-lr  "  Porcelain. 
C.  Lauth  and  G.  Dntailh .  linll.  Sac  C'him.,  Paris,  49, 
948— 95G. 

The  term  "crackle"  is  applied  to  porcelain,  t)te  alaze  of 
which  is  oraektd  all  oier  regularly  in  such  a  manner  as  to 
produce  upon  the  surAici*  a  sort  of  network.  The  crackle 
is  due  to  the  difference  .between  the  coefficient  of  expansion 
of  the  ;jlaze  and  of  the  paste,  so  that  after  the  paste  has 
been  glazed  at  a  hijjh  temperature,  as  the  two  substances 
do  not  contract  equally,  upon  cooling,  the  .surface  of  the 
article  will  be  covered  with  a  number  of  minute  fissures  or 
cracks.  This  takes  place  either  because  the  baking  of  the 
paste  and  glaze  has  not  been  properly  performed,  or  because 
the  paste  and  the  glaze  are  not  in  harmony. 

With  regard  to  the  heating,  if,  when  some  pieces  of 
ordinary  porcelain  are  being  baked,  a  sample  be  taken  out 
as  soon  as  the  maximum  temperature  of  the  furnace  has 
been  reached,  the  paste  will  at  first  appear  clear  and  the 
glaze  well  vitrified,  l)ut  the  sample,  on  cooling,  will  very- 
soon  be  covered  with  cracks.  If  more  samples  be  taken 
out  from  time  to  time  it  will  he  found  that  eventually  the 
coefficient  of  expansion,  of  the  glaze  will  lieconie  modified 
.so  a.s  to  bo  exactly  Ihct  of  the  paste,  and  then  no  cracks 
will  be  found  when  the  sample  is  cooled.  The  cracking  is 
produced,  not  only  by  insufficient  firing,  but  also  by  an 
excess  of  it,  due  doubtless  to  the  formation  of  new  silicates  ; 
but  "crackle"  porcelain  cannot  be  produced  by  under- 
baking  or  over-baking  ordinary  porcelain,  as  if  the  paste  be 
not  baked  exactly  the  right  amount  the  arlulcs  are  so 
brittle  as  to  be  useless. 


It  is  necessary  therefore  to  make  very  e.irefnl  experiments 
as  to  the  amount  of  baking  required  by  any  parlicninr  paste 
to  make  perfect  porcelain  from  it,  and  then  try  different 
modifications  to  produce  the  crackle. 

For  various  prai'tical  reasons  it  is  advieabie  to  modify 
the  composition  of  the  glaze  rather  than  that  of  the  paste, 
and  the  paste  chosen  by  the  authors  for  iheir  experiments 
is  that  actually  in  use  at  Sevres  for  making  biscuit;  it  is 
felspathic  and  rlavey,  containing  but  little  free  silica. 

It  contains — 

Per  Cent. 

Silica 6(i 

Alumina 27 

.Vlkiilis 7 

This  paste  bakes  at  a  temperature  of  about  l,3oO°, 
whereas  the  baking  point  of  ordinary  hard  porcelain  is 
about  1,520'. 

To  produce  the  crackle  the  authors  prefer  to  use  a  glaze 
containing  more  silica,  and  consequently  with  a  higher 
melting  point  than  thai  of  the  normal  glaze  for  the  above 
paste. 

The  glaze  is  made  of  the  followhig  materials  : — 

Per  Cent. 

I'cgniatitc 51  ■ii 

Sand 38-II 

Kiiolin <j'** 

Chalk 5-11 

Compared  with  the  normal  glaze  it  contains  : — 


Glaze  for 
Crackle. 


Xoniinl 
Glaze. 


Silira 

Per  Cent. 
79-42 

11-80 

5-.->l 

2-88 

Percent. 
BU-ls 

H-.'i.'; 

Alkalis 

3 -a."! 

I.iine       

1.5-90 
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A  glaze  which  also  produces  crackling,  although  not  so 
suitable  as  the  abo\e,  may  be  made  containiug  a  larger 
proportion  of  aliiuina  consisting  of — 

I'er  Cent. 

Felspar «-70 

Sand 14-18 

Kaolin 1-42 

anil  containing — 

Per  Cent. 

Silica iscai 

Alumina 18*13 

Alkalis U-M 

In  comparing  the  composition  of  the  normal  glaze  with 
those  necessary  to  produce  crackling,  it  will  be  noticed  that 
the  latter  differ  in  the  proportion  of  alumina  they  contain ; 
when  the  proportion  is  increased,  other  bases  have  to  be 
added  to  obtain  the  right  degree  of  fusibility,  and  when  the 
proportion  is  diminished  the  bases  are  likewise  diminished 
and  the  siUea  increased. 

A  fine  delicate  crackle  will  be  produced  by  making  the 
glaze  from  one  of  the  above  formulee  ;  if  a  wide  pattern  be 
required,  the  "'crackle  "  glaze  must  be  mixtd  with  ordinarj- 
glaze,  and  the  iarger  the  proportion  of  the  latter  the  larger 
will  be  the  meshes  of  the  crackle. — E.  E.  B. 


PATE3ST. 


Improcanents  in  the  Utilisation  '•/  Slate,  Slate  Waste,  Black 
Grit,  or  otltir  similar  or  like  Waste  .Materials,  and  in 
the  Manufacture  of  Glass  and  other  Articles  therefrom. 
W.  J.  Parr)',  Bangor,  and  J.  T.  Welch,  Bethesda,  Car- 
narvon.    Eng.  Pat.  8129,  June  4,  18S8.     id. 

The  materials  are  pulverised,   mixed  with  "  euUet,"  and 
fired.— E.  G.  C. 


IX.-BUILDINa  MATERIALS,  CLAYS, 
MORTAES,  AND  CEMENTS. 

PATENTS. 

Manufacture  of  Refractory  Crucibles,  Pots,  Bricks,  and 
Lumps  for  Furnaces.  J.  Imray,  London.  From  A. 
.Moszczeuskv,  St.  Petersburg,  Russia.  Eng.  Pat.  10,166, 
July  20,  1887.     -id. 

AuoiT  30  parts  by  weight  of  fragments  of  highly  refractory 
fireclay,  20  parts  of  pulverised  blast-furnace  slag,  20  parts 
of  brokeu  bottle  glass,  also  pulverised,  and  five  parts  of 
crude  sulphur  are  mixed  together  and  heated  until  the  mass 
is  in  a  pasty  condition.  About  25  parts  of  shredded 
asbestos  are  then  added,  and  the  mixture  is  run  into  moulds 
of  the  desired  form.  The  material  is  baked  in  the  moulds 
until  the  moulded  articles  become  fimi  and  solid. — E.  G.  C. 


An  Improved  Preparation  or  Manufacture  of  Cements. 
G.J.  Snelus,  Workington,  W.  Whamond,  and  T.  Gibb, 
Jarrow.     Eng.  Pat.  12,524,  September  15,  1887.     4</. 

The  inventors  add  to  hydraulic  cements  or  cement- 
making  materials,  an  oxide  of  iron  poorer  in  oxygen  than 
the  peroxide,  such  as  "  blue  billy,"  '■  mill  scale,"  "  forge 
scale,"  or  "  smithy  scale,"  or  they  add  in  the  same  way 
silicate  of  protoxide  of  iron,  such  as  "mill  cinder,"  '"tap 
cinder,"  &c.— E.  G.  C. 


Manufacture  of  a  Plastic  Compound,  and  Treatment  thereof 
for  the  Production  of  Moulded  and  Decorated  Tiles, 
Slabs,  and  other  Articles.  M.  W.  Samuel,  London.  Eng. 
Fat.  12,765,  September  20,  18.S7.     4d. 

The  compound  consists  of  a  mixture  of  sulphur,  steatite 
(for  which  may  be  substituted  lime,  gypsnm,  cement,  chalk, 
or  other  earths),  and  sawdust,  in  place  of  which  latter, 
powder  of  paper  pulp,  or  of  cottou,  or  of  asbestos,  or  slag, 
may  be  used. — E.  G.  C. 


An  Improved  Manufacture  of  ('ements.  G.  J.  Snelus, 
Workington,  W.  Whamond,  and  T.  Gibb,  Jarrow.  £og. 
Pat.  14,334,  October  22,  18S7.  4./. 
A  MIXTLKE  of  blast-furnace  slag  and  quicklime  is  cm- 
ployetl.  The  slag  is  granulated  by  being  brought  into 
contact,  while  in  a  molten  state,  with  water.  The  excess  of 
water  is  removed  from  the  slag  by  mechanical  means. 

^  — E.  G.  C. 

Improvements  in  the  Manufacture  of  Cement.  G-  J.  Snelus, 
Workington,  J.  C.  Swan,  and  II.  Smith,  Newcastle. 
Eng.  Pat.  2366,  February  16,  1888.     id. 

Blast-pluxace  slag  and  lime  are  incorporated  and  burnt  to 

form  a  frit  or  clinker,  which   is  ground  or  reduced  to  the 

required  degree  of  fineness. — E.  G.  C. 


Improvements  in  the  Utilisation  of  a  Wa^te  Product,  and 
in  the  Mnnufacture  of  Cement  and  Porcelain.  Owain 
Hughes,  Bangor.  Eng.  Pat.  2619,  February  22,  1888.  6rf. 
AccoKDixG  to  this  invention,  cement  is  manufactured  from 
ground  slate  in  conjunction  with  lime ;  and  slate  waste, 
ground  or  otherwise,  may  be  used  as  a  substitute  for  trass, 
pazzolanos,  clay,  or  any  matter  in  which  silica,  alumina, 
alkalis,  iron,  manganese,  magnesia,  or  any  other  ingre- 
dients foimd  in  slate,  are  present,  for  the  manufacture  of 
cement  in  combination  with  lime. — E.  G.  C. 


-4/1   Improved   Oil  Cement.      W.   Alber,  Berlin,  Germany. 

Eng.  Pat.  7020,  May  11,  1888.     4d. 
The  inventor  claims  a  cement  composed  of  oxide  of  lead 
saturated  with  linseed  oil,  and  mixed  with  Venice  turpen- 
tine, litharge,  and  manganese  borate. — E.  G.  C. 


X.-METALLUEai,  MINING,  Etc. 

Manufacture  of  Cupels.     F.  C.  Blake.    Journ.  Anal.  Chem., 
Vol.  II.,  Pari  3.     July  1888. 

The  apparatus  described  is  now  in  use  for  the  making  of 
all  sizes  of  bone-ash  cupels  used  in  assaying  at  the  works  of 
the  Pennsylvania  Lead  Company. 

Fig.  1. 
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It  works  rapidly  and  easily,  and  turns  out  cupels  that 
are  very  uniformly  compressed,  and  that  <;ive  under  similar 
conditions  exceedingly  regular  silver  absorptions  -nhich  are 
as  low  as  those  of  the  best  hand-made  cupels,  or  of  cupels 
that  we  have  tested,  made  hy  other  machines. 

The  cupel-pressing  machine  is  a  No.  7  upright  lever 
press  of  the  regular  style,  made  by  the  K.  W.  i^liss  Co.,  of 
Brooklyn,  N.Y.  Lever  presses  that  could  he  easily  adapted 
to  the  Avork  are  made  by  several  other  manufacturers.  The 
press  is  shown  by  Fig.  1 .  The  opening  at  the  centre  of 
the  bed-plate  is  filled  by  a  removable  plug  made  flush  with  the 


plate.  Planks  are  fitted  around  the  bed-plate  and  the  back 
part  of  the  press,  forming  a  table,  38  x  48  inches,  with  the 
press  in  the  centre.  This  arrangement  is  shown  by  Fig.  2, 
which  is  taken  from  a  photograph. 

On  each  side  in  front  are  boxes  for  holding  bone-ash  and 
the  tools  not  in  use.  A  guard  extends  around  the  table, 
except  over  the  boxes,  to  prevent  the  wasting  of  bone-ash. 

The  male  dies,  one  for  each  size  of  cupels  made,  are  of 
hard  brass  turned  to  shape  and  polished,  the  style  known 
as  the  western  pattern  being  used.  They  are  easily  secured 
in  the    press   slide.     The    mould;-   in    which   the   cupels   are 


Fig.  2. 


formed  arc  shown  on  the  prc>s  table  in  Fig.  '2.  'i'hey  are 
made  of  hard  brass,  and  open  like  scissors.  The  bone-ash 
was  found  to  adhere  somewhat  to  iron,  which  was  at  first 
tri>d  for  both  dies  and  moulds.  The  pressed  cupel  drops 
out  at  once  upon  opening  the  moulds.  Three  stops,  having 
adjustment  screws  in  each,  are  screwed  into  the  bed-jilate 
of  the  press — one  at  each  side  of  the  centre  and  one  at 
the  back— so  tiiat  the  scissors  mould  is  held  shut  by  the 
side  stops  and  comes  into  place  directly  under  the  die  when 
the  end  of  the  mould  touches  the  back  stop. 

The  operation  of  making  the  cupels  is  as  follows  :  —The 
mould  is  held  shut  in  one  hand,  filled  with  bone-ash  by  the 
other  hand  of  the  operator,  and  theu  shoved  into  place 
under  the  press  slide,  and  by  a  single  movement  of  the  foot 
lever  the  cupel  is  pressed.  The  mould  is  then  withdrawn, 
opened,  and  the  cupel  is  placed  on  the  drying  tray. 

The  machine  has  not  been  tested  for  speed,  but  from 
three  to  four  himdred  cupels  per  hour  can  easily  be  made 
with  it. 

The  use  of  a  foot  lever  press  and  opening  moulds  are 
decided  improvements  upon  hand-screw  presses  and  solid 
moulds. 

The  power  or  leverage  of  the  press  can  be  changed  in 
several  ways,  as  is  shown  in  Fig.  1,  but  ordinarily  nc  use 
the  press  with  the  lever  pin,  us  shown  in  Fig.  2.  If  very 
large  cupels  are  to  be  made  the  pin  is  moved  to  one  of  the 
front  holes. 

We  find  that  it  is  desirable  to  purchase  bone-ash  in  large 
lots,  and  to  thoroughly  mix  the  whole  lot  before  using,  in 
order  that  the  working  of  the  cupels  shall  be  as  uniform  as 
possible.  We  often  can  obtain  better  cupels  by  mixing 
together  different  lots  of  bone-ash.     For  e.\ample,  we  are 


now  using,  with  the  best  results,  a  mixture  of  bouc-ash, 
part  of  which  was  purchased  in  Denver  and  a  part  of  it 
in  New  Y'ork.  The  results  are  better  with  the  mixture 
than  with  either  brand  alone,  though  both  are  stipulated 
to  be  the  best  obtainable  by  the  dealers  in  assay  materials. 

Of  the  two,  the  Denver  bone-ash  is  the  cheaper  and  a 
trifle  the  better.  From  a  sample  of  the  Denver  boue-a.sh  5 
per  cent.  W(^uld  not  pass  through  a  No.  8U  sieve,  and  12 
per  cent,  remained  on  a  No.  100  sieve  ;  of  the  bone-ash 
from  New  York  all  but  0'75  per  cent,  passed  through  the 
No.  80,  and  only  7' 5  per  cent,  remaiued  on  the  No.  100 
sieve.  In  respect  to  uniform  grinding,  the  latter  bone-ash 
is  the  better,  but  it  is  on  the  whole  a  little  too  fine. 

The  best  bone-ash  should,  I  think,  all  pass  through  a 
No.  SI)  sieve,  but  there  should  be  a  considerable  proportion 
of  it  that  will  not  pass  through  a  No.  100,  perhaps  one- 
fourth  or  one-fifth. 

The  Denver  bone-ash  contained  less  of  the  carbonate  or 
oxide  of  calcium,  which  have  a  tendency  to  increase  the 
silver  absorption  of  the  cupel,  and  also  render  it  more  liable 
to  crack  at  the  centre  and  at  the  edges,  especially-  when 
hard  had  bullion  is  being  cupelled. 

Some  cupels  made  of  ground  apatite  gave  especially  good 
results  in  cupelling  lead  containing  considerable  copper 
and  antimony,  the  first  aniimonial  litharge  being  much 
better  absorbed  than  by  the  bone-ash  cupels  and  the  edges 
of  the  cupels  were  not  cracked  in  the  least.  The  silver 
absorption  was  about  the  same  as  with  the  bone-ash. 

Magnesia  added  to  the  bone-ash  has  a  less  injurious  effect 
than  lime.  We  shall  make  some  further  tests  with  apatite 
cupels  to  see  if  mineral  less  pure  than  the  small  sample  we 
had  for  trial  will  give  good  results.     If  such  is  the  case  it 
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will  make  a  useful  material  for  cupels  used  for  assaying  very 
impure  lead  bullion.  The  bone-ash,  free  from  absorbed 
litharge,  recovered  from  cupels  that  have  beeu  used,  we 
find  by  careful  tests  to  be  as  good  as  the  fresh  material  if 
it  is  properly  sifted. 

We  find,  as  is  generally  known,  that  cupels  improve  by 
being  made  some  time  before  they  are  used,  and  we  caiTy 
7,000  to  8,000  in  stock,  sufficient  for  over  two  mouths' 
work.— W.  ;<. 


PATENTS. 


Improvements  in  the  Manufacture  of  Aluminium^  Magne- 
sium, Calcium,  and  simitar  Metals  and  their  Allot/s. 
W.  P.  Thompson,  Liverpool.  From  G.  A.  Faurie, 
St.  Denis,  Prance.    P:ng.  Pat.  10,043,  July  18,  1887.    6d. 

The  oxide  of  the  metal  (e  9.,  alumina),  which  must  be 
.•scarcely  if  at  all  volatile,  is  mixed  most  intimately  wiih 
sulphur  and  carbon,  preferably  by  working  to  a  paste 
1,500  grms.  of  alumina  and  half  a  litre  of  petroleum  or  other 
hydrocarbon,  kneading  well  and  stirring  into  it  500  grms. 
of  commercial  sulphuiic  acid.  This  mixture  is  then  thrown 
into  a  red-hot  crucible  and  then  allowed  to  cool.  It  is  now 
mixed  with  half  its  weight  of  filings  of  zinc,  copper,  iron,  or 
lead,  and  heated  to  whiteness  in  a  crucible  for  two  or  three 
hours.  On  cooling,  the  crucible  is  found  to  contain  a  dark 
powder  and  grains  of  alloy,  which  are  sorted  approximately 
according  to  their  degree  of  richness ;  the  powder  being 
used  with,  or  instead  of,  the  metallic  filings  in  a  subsequent 
charge.  By  making  bricks  of  the  alumina  mixture  and 
alloy-metal,  and  using  similar  bricks  of  lixiviated  ashes 
(from  sodium  carbonate  manufacture)  mixed  with  tar  as 
flux,  the  reduction  may  be  effected  in  a  cupola,  the  alloy 
being  tapped  into  moulds. — W.  G.  il. 


Improvements  in  the  Method  of  recovering  Tin  from  Tin 
Scrap  and  similar  substances.  J.  A.  B.  Bennett,  Iving's 
Heath,  Worcester.  Eng.  Pat.  10,135,  Julr  20,  1887. 
id. 

The  scrap  is  subjected  to  the  action  of  a  bath  of  fused 
caustic  soda  and  sodic  nitrate  or  chlorate,  whereby  the 
tin  is  oxidised  and  dissolved  with  the  formation  of  stannate. 
By  the  action  of  fused  nitrate  alone  the  tin  is  converted 
into  oxide  and  can  be  removed  from  the  bottom  of  the 
bath  and  smelted  for  metal. — A.  W. 


Improvements  relating  to  the  Production  of  Aluminium 
Alloys.  H.  C.  Bull  and  Co.  and  H.  C.  Bull,  London. 
Eng.  Pat.  10,199a,  July  21,  1887.     8rf. 

The  metal  to  be  alloyed  with  the  aluminium  is  deposited 
by  electrolysis  from  the  sulphate  solution  on  a  cathode 
made  of  aluminium,  the  anode  also  being  aluminium  or 
any  other  insoluble  substance.  When  sufiicient  metal  has 
been  deposited  the  cathode  is  removed  and  melted  in  a 
crucible,  or  on  an  open  hearth  out  of  contact  with  fuel, 
thus  producing  the  alloy  of  aluminium  with  the  metal 
deposited.  The  advantage  of  this  method  is  the  purity  of 
the  resulting  alloy.  The  liberated  acid  in  the  depositing  | 
bath  is  neutralised  by  introducing  the  o.xide  of  the  metal  I 
being  deposited  at  one  end  of  the  tank  and  conveying  it 
by  means  of  a  worm  along  the  bottom  to  the  other ;  or 
the  solution,  by  a  continuous  process,  is  removed  and 
mixed  with  the  oxide  in  a  mixer,  and  passed  through  filters 
back  again  into  the  bath. — A.  W. 


Improvements  in  preparing  Ferruginous  Materials  for 
Smelting  or  for  use  in  open-hearth  or  other  processes. 
A.  M.  Crossiey,  Shettlestou,  Lanark.  Eng.  Pat.  11,797, 
August  31,  18?7.     id. 

Purple  ore,  ironstone  dust,  and  other  pulverulent  ferru- 
ginous materials,  incapable  of  being  satisfactorily  smelted, 
are  made  into  blocks  or  lumps  w-ith  5  per  cent,  of  a  suitiihlc 
calcareous  cement,  dried  and  smelted  either  alone  or  with 


ordinary  iron  ore,  or  may  be  used  in  open-hearth,  .Siemens', 
or  other  furnaces.  A  non-disintegrating  cement  is  necessary, 
and  Portland  or  Boman,  or  a  hydraulic  lime,  or  a  suitable 
mixture  of  these  is  employed. — A.  \V. 


Improvements  in  the  production  of  Aluminium  and  Allnys 
of  Aluminium.  A.  Feldmanu,  Linden,  Hanover.  Eng. 
Pat.  12,575,  September  16,  1887.     6rf. 

A  DOUBLE  fluoride  of  aluminium  and  an  alkaline  earth 
metal  mixed  with  an  excess  of  a  chloride  of  the  latter  group, 
preferably  strontium,  is  electrolysed  or  treated  with  sodium. 
The  equations  expressing  the  resulting  reactions  are  respec- 
tively as  follows  :  — 

1 .  ( Al.,Fe  +  2  SrFj)  •(-  6  SrCl., = 2A1  +  5  SrF.,  +  3  SrCl,  + 

6  CI. 

2.  (ALF«  +  2  SrFo)  +  6  SrCl., +  6  Xa  =  2  Al  -1-  5  SrF-  + 

3SrCl2  +  6NaCl. 

The  three  equivalents  of  strontium  chloride  here  shown 
in  excess  represent  the  amount  found  in  practice  to  be  most 
suitable.  Potassium  chloride  may  be  added  to  increase  the 
fluidity,  but  in  this  case  the  strontiiun  chloride  must  be  in 
still  greater  excess.  The  residue  may  be  treated  with 
aqueous  aluminium  chloride  solution  to  reproduce  the 
double  fluoride  as  in  equation  3  ;  but  if  alkali  metal  chlorides 
have  been  added,  they  should  be  washed  out  before  this 
treatment,  and  added  again  in  the  right  proportioii  subse- 
quently. 

3.  5  SrF.  -I-  8  SrCl.,  +  Al2Cl6=  (Al^Fg  +  2  SrFj)  +  6  SrCU. 

Alloys  are  made  by  using  the  alloying  metal  as  cathode 
when  the  electrolytic  reduction  is  employed,  or  by  introduc- 
ing with  the  alkali  metal  when  sodium  reduction  is  used. 

— W.  G.  M. 


Improved  Process  of  and  Apparatus  for  producing  a  Pre- 
servative Coaling  on  Iron  and  Steel  Surfaces.  W.  P. 
Thompson,  Liverpool.  From  W.  T.  Wells,  Hackensack, 
New  Jersey,  L'.S.A.     Eng.  Pat.  6872,  May  8,  1888.    Sd. 

The  coating  is  obtained  by  subjecting  the  metal  to  the 
combined  action  of  steam  and  carbon  monoxide  at  3  red 
heat.  The  material  is  gradually  heated  in  a  muffle  or  other 
heating  chamber,  preferably  by  gas,  till  a  uniform  dull  red 
heat  is  obtained.  It  is  then  subjected  to  the  action  of 
steam  alone  for  about  thirty  minutes,  and  afterwards  to  the 
action  of  carbon  monoxide  for  an  hour  or  more,  which  two 
operations  clean  the  metal  and  prepare  its  surface  for  the 
next  and  essential  part  of  the  process,  which  consists  of 
maintaining  the  heated  metal  in  a  mixed  atmosphere  of 
steam  and  carbon  monoxide  for  about  five  hours,  by  which 
a  rustiess  and  protective  coating  of  oxide  of  iron  is 
produced.  — A.  W. 

Improvements  in  Apparatus  for  converting  Crude  Iron  into 
Malleable  Iron  or  Steel.  J.  W.  Bookwalter,  Ohio, 
U.S.A.     Eug.  Pat.  6952,  Jlay  9,  1888.     6d. 

This  is  an  arrangement  of  the  Bessemer  converter,  wherein 
the  tuyeres  are  so  placed  as  to  give  a  combined  vertical  and 
horizontal  rotatory  motion  to  the  metal, by  which  it  is  asserted 
that  agitation  is  avoided  and  the  resulting  scoria  is  not 
drawn  into  and  mixed  with  the  molten  metal.  A  vertical 
shaft  C  closed  at  the  top  is  placed  in  the  centre  of  the  con- 
verter, with  four  lateral  openings   near  its  upper  end,  so 
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arran<;ed  as  to  be  a  little  beneath  the  surface  of  the  metal. 
These  are  horizoutal,  or  can  be  inclined  slightly  either  way, 
and  irive  the  vertical  rotatory  motion.  They  are  also  placed 
taugentially,  and  nor  radially,  to  the  central  vertical  axis, 
with  a  result  that  the  blast  gives  a  horizontal  rotatory  motion 
to  the  bath.  These  motions  combined  produce  that  move- 
ment of  the  molten  metal  by  which  the  scoria  and  other 
impurities  are  thrown  towards  the  outer  circumference  of 
the  mass  of  metal,  and  accumulate  near,  or  in  contact  with 
the  sides  of  the  converter  on  the  surface  of  the  metal,  and 
remain  thus  separated  from  the  mass  of  metal. — A.  W. 


Improvements  in  the  production  of  Aluminium  and 
Aluminium  Bronze.  C.  A.  Burghardt  and  W.  J.  Twining, 
Manchester.    Eng.  Pat.  12,856,  September  22,  18S7.    6d. 

Is  carrying  out  the  patentees' specifications,  2(J02  of  1887 
(this  Journ.  1SS7,  G74)  and  9389  of  the  same  year  (this 
Journ.  1888,  441),  it  is  found  that  hydrocyanic  acid 
solution  (or  gas)  may  be  wholly  or  in  part  substituted  for 
potiissium  cvanide  in  the  production  of  a  bright  deposit. 

— W.  G.  M. 


Improved  Method  of  producing  Solid  Metal  Sheets  hy 
Electro-deposition  suitable  for  Compass  Cards,  Stencils, 
and  Openwor/icd  Flat  or  Curved  Articles  for  Decorative 
or  other  uses.  \V.  J.  Reynolds,  Loudon.  Eng.  Pat.  12,880, 
September  22,  1887.     6d. 

The  design  of  the  article  required  is  painted  upon  a  piece 
of  glass,  then  those  parts  not  thus  covered  are  acted  on 
by  fluoric  acid  and  their  surface  thus  lowered.  The  acid 
and  paint  are  removed  and  the  unbitten  parts  roughened 
by  emery  on  a  suitable  surface.  Blacklead  dusted  on 
will  adhere  only  to  the  roughened  parts  and  the  metal 
will  therefore  be  deposited  in  a  plate  of  the  required 
design. — E.  T. 


An  Improved  Method  of  converting  Iron  into  Steel.     H.  H. 
Lake,  London.     From  E.  Hardmeyer,  H.  W.  Hatch,  and 
J.  C.  Jackson,  Chicago,  U.S.A.     Eng.  Pat.  7995,  May  31, 
1888.     4d. 
Cast  or  viTOUght  iron,  in   any  desired   shape,  is  placed  to- 
gether with  a  dry,  finely  piilverised,  and  well  intermixed 
mixture  of  carbon,  sodium  chloride,  and  animal  hoofs  or  their 
chemical    equivalents,  in    an   iron   receptacle,  hermetically 
closed  and  coated  with   fireclay,  and  subjected  to  a  high 
temperature   for   twelve   hours.      By  this    treatment    it    is 
claimed    that    cast   iron   is   '•  freed    from  impurities "    and 
"  carbonised  "  to  a  degree  of  elasticity,  &e. ;  also  that  the 
structure  of  wrought  iron  is  changed  from  "  fibrous  "  to 
"  homogeneous." — A.  W. 


XI.-ELECTEO-CEEMISTEY  AND  ELECTKO- 
METALLUKGY. 

PATENTS. 

Improvements  in  Secondarg  Batteries  or  Electrical  Accu- 
mulators.  II.  Mower,  London.  Eng.  Pat.  11,252, 
August  17,  1887.     8(/. 

The  plates  consist  of  a  lead  framework,  of  which  the  two 
sides,  or  the  top  and  bottom  are  connected  by  parallel  strips 
of  narrow  lead  which  have  been  twisted  into  a  helical  form. 
The  interspaces  are  filled  with  active  material,  gaps  being 
left  occasionally  if  required  by  the  size  of  the  plate.  By 
bow-shaped  springy  bars  of  wood,  the  phites  arc  kept  in  the 
centre  of  the  cell  notwithstanding  expansion  and  contrac- 
tion.— E.  T. 


Improvements  in  Galvanic  Elements  or  Batteries. 
C.  Liitckc  and  P.  George,  Berlin,  Germany.  Eng.  Pat. 
9206,  June  23,  1888.     Sd. 

The  outer  cell  of  this  battery  is,  in  shape,  like  an  inverted 
jamjar;  the  negative  electrode,  placed  in  a  porous  pot,  and 
the  positive  electrode  surrounding  the  latter,  all  occupy  the 
portion  above  the  neck.  The  neck  itself  acts  as  a  reservoir 
for  any  depolarising  solution  that  may  diffuse  through  the 
porous  pot,  or  for  any-  refuse  from  the  zinc.  The  porous 
pot  may  be  provided  with  an  overflow  pipe  leading  into  the 
reservoir,  to  guard  against  danger  from  osmosis.  A  second 
negative  electrode  may  be  placed  in  the  neck  to  utilise  any 
such  depolariser,  which  is,  however,  for  the  most  part 
destroyed  by  the  zinc  refuse.  A  permeable  partition  of 
woollen  tissue  or  such  material  may  be  placed  betneen  the 
zinc  and  porous  pot  to  intercept  suspended  impurities  from 
the  zinc. — E.  T. 


XII.-EATS,  OILS,   AND   SOAP 
MANUFAGTUEE. 

PATENTS. 
Improvements     in    the    Manufacture     or    Purification    of 

Cotton-seed  Oil.     George  Tall,  Chester.     Eng.  Pat.  8947, 

June  23,  1887.  Cd. 
Ckctde  cotton-seed  oil  is  agitated  with  solution  of  mono- 
carbonate  of  soda,  and,  alter  the  separation  of  this  by 
subsidence,  with  lime  water,  or  with  a  bleaching  agent  such 
as  a  hypochlorite ;  instead  of  the  treatment  with  lime, 
desiccated  fuller's  earth  may  be  employed.  If  the  oil  is 
intended  for  food,  it  is  washed  mth  pure  water,  and  then 
heated  to  the  boiling  point  of  the  latter  until  it  becomes 
brighl.— W.  L.  C. 


Improvements  relating  to  Purifi/ing  Compounds  for  Textile 
Materials  and  to  Washing  Powders.  C.  ^yiIliams, 
London.     Eng.  Pat.  13,774,  November  17,  1887.     6d. 

Calcium  or  other  mineral  phosphate  is  calcined,  with 
addition  of  bisulphate  of  sodium  during  the  last  stage  of  the 
operation,  and  the  product  dissolved  in  hot  caustic  soda  in 
the  proportion  of  3V  to  4  equivalents  of  soda  to  one  equiva- 
lent of  phosphoric  acid  present.  Then  oleic  acid  or  other 
fat  or  oil  is  added  in  sufficient  quantity  to  neutralise  the 
excess  of  free  soda.  The  mass  is  filtered  by  means  of  a 
filter-press,  and  the  residue  washetl  with  saturated  steam. 
The  liquor  is  evaporated  until  it  becomes  pulverulent,  and, 
whilst  still  warm,  finely-divided  alumiiiate  of  soda  is  added. 
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aud  tbe  ciass  well  mixed.  Finally,  a  certain  proportion  of 
silicate  of  swlium  solution,  saturated  witii  hydrogen  peroxide, 
is  incorporated  witli  the  mixture,  aud  the  whole  dried. 
The  intermediate  and  final  products  are  applied  for  cleaning 
M-ooUen,  silk,  and  vegetable  iihres. — W.  K.  K. 


XIII.-PAINTS,  PiaMENTS,  YAKNISHES, 
AND  KESINS. 

Preparatiun  of  Utlramarine  hij  the  Wet  Methvd.    F.  Knapp. 
J.  Prakt.  Chem.  "[2] ,  38,  48—64. 

In  previous  communications  (this  Journal,  1S86,  238,  aud 
1887,  40)  various  methods  for  the  productiou  of  ultra- 
marine b}'  the  wet  method  have  been  described  by  the 
author.  ''  Liver  of  sulphur "  is  an  essential  principle 
in  these  processes,  whereas  the  bodies  it  acts  ou  with 
production  of  ultramarine  vary  within  wide  limits,  to  mention 
only  silica,  borate  of  alumina,  or  calcium  phosphate. 

"  Liver  of  sulphur  "  may  be  prepared  by  heating  equal 
parts  of  sulphur  and  soda  until  gas  ceases  to  Vie  evolved 
from  the  melt,  at  temperatures  just  sufficient  to  keep  the 
mass  melted.  Iv'ow,  if  this  mixture  be  heated  rather 
higher,  more  sulphur  is  evolved.  It  is  this  sulphur  which 
plays  an  important  part  in  the  proiluction  of  ultramarine. 
On  dissolving  such  a  melt  in  water  and  diluting,  a  small 
quantity  of  a  tine  black  powder  separates  after  standing  some 
time.  This  is  washed  superficially  with  water,  then  treated 
with  KCN  to  remove  traces  of  ferrous  sulphide,  which 
would  decompose  the  black  body.  This  latter  the  author 
regards  as  a  black  modification  of  sulphur.  When  dry, 
and  examined  mieroscopieally,  the  black  powder  has  a 
metallic  lustre,  but  is  not  crystalline.  It  is  insoluble  in 
water,  alcohol,  ether,  CS^,  or  fattj-  oils.  When  heated  in  a 
flat  basin,  the  black  powder  evolves  iiO.,,  and  on  igniting 
further,  burns  with  a  bright  flame,  leaving  no  residue. 
Heated  in  a  glass  tube,  closed  at  one  end,  to  the  highest 
attainable  temperature  of  a  Bunsen  burner,  practically  no 
change  is  observed.  It  is  not  attacked  by  boiling  caustic 
alkalis,  is  not  dissolved  by  HoSOj,  HCl,  HNO3,  or  aqua 
regia,  but  it  is  readily  decomposed  by  fusion  with  p^aOH  and 
iS'aXOj.  On  dissolving  the  melt  in  water,  BaCU  produces  a 
copious  precipitate. 

To  this  black  powder  is  due  the  apparently  green  colour 
of  concentrated  solutions  of  "  liver  of  sulphur."  In  presence 
of  ferrous  sulphide,  black  sulphur  is  converted  into  yellow 
sulphur.  The  former  is  alw.ays  produced  when  yellow 
sulphur  is  suddenly  heated  considerably  over  its  boiling 
point.  Thus,  on  dropping  a  grain  of  sulphur  on  a  previously 
heated  porcelain  lid,  a  black  spot  remains  after  the  excess 
has  volatilised.  The  productiou  of  black  sulphur  is  greater 
when  the  sulphur  has  previously  been  mixed  with  sub- 
stances to  which  the  black  sulphur  readily  adheres. 
Ferrous  sulphide  possesses  this  propartj-  in  an  eminent 
degree,  and  "  Spence-metal  "  is  really  a  mixture  of  this 
substance  with  black  sulphur.  In  exceedingly  thin  layers 
black  sulphur  has  a  fine  blue  colour.  'I'his  property 
becomes  apparent  when  it  is  dissolved.  Thus,  on  melting 
common  salt  and  .adding  sulphur,  black  drops  form,  which 
disappear  on  prolonged  fiision.  ^Vhen  the  melt  is  clear  it 
is  poured  out,  when  it  solidifies  to  a  light  blue  transparent 
cake.  Several  very  interesting  cases  of  a  similar  descrip- 
tion are  given.  If  pieces  of  sulphur  are  dropped  into  a 
platinum  crucible,  heated  to  dull  redness,  black  drops  form 
where  the  sulphur  falls,  which  rapidly  volatilise,  leaving  a 
black  crust,  whilst  the  vapour  is  condensed  on  the  hot 
sides  of  the  crucible,  producing  distinct  blue  marks. 

When  "liver  of  sulphur  "  is  dissolved  in  water,  part  of 
the  black  sulphur  .separates  out,  another  part  remains  in 
.solution.  The  latter  colours  calcium  phosphate  blue,  owiug 
to  a  deposition  of  black  suliihur  in  thin  layers.  Gelatinous 
silicic  acid  or  aluuiiua  are  only  coloured  after  previously 
heating  with  sodium  sulphide,  ou  account  of  their  surfaces 
not  offering  a  sufficient  attraction  for  the  deposition  of  the 
sulphur.  It  is  therefore  the  black  sulphur  present  in  the 
"  liver  of  sulphur  "  which  is  essential  for  the  production  of 
ultramarine  in  the  wet  way. 


When  "  liver  of  sulphur  "  is  prepared  from  potash  instead 
of  soda,  no  black  sulphur  separates  on  dissolving  the  melt 
in  water.  It  appears  that  black  sulpluir  is  insoluble  in 
melted  "liver  of  sulphur"  from  potash,  aud  therefore 
separates  on  the  surface  during  the  melt  where  it  is 
oxidised.  No  ultramarine  can  therefore  be  produced  from 
this  "  liver  of  sulphur,"  and  it  is  interesting  to  note  the 
analogy  cxistiag  between  this  ease  and  that  of  the  dry 
method  for  the  prudnctiou  of  ultramarine,  where  the 
substitution  of  pot;ish  for  soda  entirely  prevents  the  forma- 
tion of  the  colour. — A.  K. 


PATENTS. 


iVeio  Process  of  Manujacliiritui  lletenc  from  Hesiii  OH. 
W.  L.  Wise,  London.  From  the  "  Actien  Gesellschaft 
fiir  Chemische  Industrie,"  I'heirau,  Germany.  Eug. 
Pat.  13,.3G6,  October  3,  1SS7.     id. 

Kesix  oil  is  heated  in  the  presence  of  about  one-third  of 
its  weight  of  sulphur,  in  an  iron  vessel,  until  the  formation 
of  hydrogen  sulphide  is  entirely  finished.  The  retene 
(CjsHjs)  is  now  oblained  by  distillation,  or  by  extraction 
by  means  of  suitable  solvents. — E.  G.  C. 


A  Process  for  and  Materials  used  in  the  prod  net  iuit  (f  a 
Substitute  for  Gntta-Percha.  H.  Siebert.  Leipzig, 
Germany.  Eng.  Pat.  13,G"1,  October  8,  1887.  6rf. 
IxDi.v-RUEBEH  is  intimately  mixed  with  a  resin,  or  a 
resinous  substance ;  or,  eventualh ,  a  material  used  for 
artificial  rubber,  such  as  balsam  of  sulphur,  or  so-called 
volcanic  oil,  may  be  mixed  with  a  substance  easily  melted, 
as  parafiin,  stearine,  wax,  tVce. — E.  G.  C. 


Improrements   in  making  White  Lead.     A.  Orr,   Glasgow. 
Eng.  Pat.  13,406,  Xovember  11,  1887.     6d. 

LiTiUKGE  is  mixed  with  an  equal  quantity  of  water  in  any 
suitable  vessel,  preferably  one  which  will  withstand  an 
internal  pressure  of  .i  or  G  pounds  more  than  that  of  the 
atmosphere.  A  small  quantity  of  acetic  acid  is  added,  and 
carbonic  acid  is  injected  into  the  mixture,  which  is  well 
stirred  or  agitated.  I'ropionic,  butyric,  valerianic,  or  nitric 
acid  may  be  substituted  for  the  acetic  acid. — E.  G.  C. 


An  Improved  Preservative  Composition  or  Polish.     Patrick 
Hanlon,  London.    Eng.  Pat.  6336,  April  28,  1S88.    4d. 

The  ingredients  used  are  refined  white  wax,  bees'  wax,  oil 
of  turpentine,  oil  of  origanum,  oil  of  rosemary,  and  saffron. 

'    -E.  G.  C. 


XIV.-TANNINa.  LEATHEK.  QLUE,  AND 
SIZE. 

PATENT. 
Improvtments  in  the  Mcajis  of  Preventing  the  Formation  or 
Development  of  Injurious  Germs  of  Animal  or  Vegetable 
Life,  applicable  to  the  Treatment  of  Hides  or  S/iins,  and 
to  the  Manufacture,  Preparation,  and  Preservation  of 
other  Materials  and  Substances  liable  to  be  affected  by 
such  Germs.  C.  Collin  and  L.  Eeuoist,  both  of  Paris, 
B.  Nicholson,  South  Norv/ood,  and  T.  Palmer,  Seveuoaks. 
Eug.  Pat.  15,7C6,  November  17,  1887.     6d. 

The  use  of  mercuric  iodide  as  an  antiseptic  is  claimed, 
either  alone  or  in  conj  auction  with  various  other  antiseptic 
compounds,  such  as  eucalyptus,  thymol,  carbolic  acid,  &c. 
It  is  preferred  to  use  potassic  iodide  as  solvent  with  or 
without  the  addition  of  some  of  the  salts  of  soda  or  potash 
or  of  an  acid  which  dees  not  precipitate  the  mercury. 

— E.  E.  B. 
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XYI.-SUaAK.  STAECH,  CUM,  Etc. 

Sugctr  Feimenldtion  and   the  Estimaliuii  of  Cnrbonic  Acid. 

Diujxl.  Polvt.  J.  269,  '3. 
TiiK  exuct  ratio  betweeu  the  products  of  fermuntation  and 
the  sugar  tVruK  iited  has  not  been  sutficicntly  dcterniiued. 

SI.  Jodulbauer  (Zeitschrift  des  Veroins  fiir  Kilbeuzucker 
indust.  38  308)  has  dctcrmiiiud  the  conjitious  under 
which  constant  results  niav  be  obtained.     These  are  :  — 

1 .  a.  The  use  of  a  well-developed  vcast. 

b.  The  use  oi'  a  fixed  percentage  of  yeast,  which  must 

never  exceed  .50  per  cent. 

c.  The  exclusion  of  free  oxygen.   This  retards  the  growth 

of  the  yeast. 

d.  The  use  of  a  suitable  nutritive  medium   containing 

albuminoids. 

2.  The  best  temperature  is  34°  C. 

3.  A  eoncentratiou  of  8  per  cent. 

4.  The  product  of  fermentation  most  easily  estimated  is 
the  carbonic  acid. 


5.  Cane  sugar  and  dry  maltose  give  49-04  per  cent, 
carbonic  acid.     Dextrose  yields  46  "54  per  cent. 

6.  The  time  of  fermentation  depends  on  the  type  of  sugar. 
Cane  sugar  requires  double  the  time  necessary  for  dextrose 
and  maltose. 

The  quantity  of  sugar  contained  in  the  substance  must  be 
found  by  a  preliminary  trial ;  a  portion  corresponding  to 
2  grms.  of  sugar  must  be  taken  for  analysis.  It  is  dissolved 
in  25  cc.  water  and  1  cc.  of  Hayduck's  nutritive  medium 
(containing  0'025  grm.  potassium  dihydrogen  phosphate, 
0-U085  grm.  crystallised  magnesium  sulphate,  and  0-02  grm. 
asparagine)  added  and  1  grm.  clean  fresh  yeast,  previously 
dried  by  putting  it  on  a  porous  clay  plate.  The  apparatus 
used  is  shown  below.  A  pear-shaped  fermentation  flask  of 
200  cc.  capacity  is  connected  by  means  of  a  doubl}'  bored 
caoutchouc  stopper  with  an  inverted  condenser  and  a  tube 
for  passing  hydrogen.  This  tube  is  drawn  to  a  jet  and 
passes  to  the  bottom  of  the  flask.  The  upper  part  of  the 
eonden-er  tube  is  bent  downwards  and  is  connected  with  a 
U  tube  filled  with  glass  beads  and  strong  sulphuric  acid. 
This  is  connected  with  a  Geissler's  potash  bulbs  and  a 
calcium  chloride  check  tube.  The  fermenting  flask  is  kept 
at  34°  C.  by  means  of  a  water-bath  and   Soxhlet  regulator. 


m 


T^i 


The  fermentation  goes  on  in  a  stream  of  hydrogen.  After 
20  hours  (40  hours  in  case  of  cane  sugar)  the  hydrogen  is 
turned  oft  and  the  liquid  in  the  flask  boiled  for  about  5 
minutes,  and  then  a  current  of  air  passed  for  about  20 
minutes.— H.  T.  V. 


Isodtdcite.     Emil  Fischer  and  J.  Tafel.     Ber.  21, -173. 

On  boiling  isoduleitecarbonic  acid  with  hydriodic  acid,  a 
fatty  acid  is  produced  as  well  as  a  lactone.  The  former  is 
identical  with  normal  heptylic  acid.  It  follows  that 
isodulcite  contains  a  normal  carbon  chain  and  an  aldehyde 
group,  and  is  therefore  an  homologue  of  arabinose.  The 
formula  is  either — 

CH3.(CHOH.)4COH,  or  CH„0H.CH,,.(CH0H)3C0H. 

Isodulcite  resembles  dextrose  and  galactose  as  regards 
the  difliculty  with  which  it  is  attiicked  by  nascent  hydrogen, 
in  distinction  to  levulo.-ie  and  numnose,  both  of  which 
contain  ketone,  but  no  aldehyde  groujis.  and  are  readily 
acted  upon  by  nascent  hydrogen.  An  improved  method  for 
the  production  of  isoduleitecarbonic  acid  is  also  given. 

—A.  K. 


following  conclusions  : — (1.)  That  the  percentage  absorp- 
tion of  the  sugar  diminishes  with  the  concentration. 
(2.)  Both  mechanical  movement  and  the  form  in  which  the 
charcoal  is  employed  affect  the  result.  (3.)  The  salt 
contents  of  the  molasses  do  not  diminish  the  absorption. 
(4.)  The  absorption  is  complete  in  about  20  minutes.  In 
the  first  few  minutes  the  action  i.s  naturally  strongest,  and 
it  afterwards  diminishes  gradually.  (.").)  Inversion  of  the 
sugar  is  not  produced,  or  only  to  a  minute  extent,  and  does 
not  influence  the  diminution  in  the  jiolarisation.  (6.)  A 
hj'drochloric  acid  solution  does  not  diminish  the  absorption  of 
the  colouring  material,  but  causes  a  comparati\ely  much 
smaller  quantity  of  sugar  to  be  taken  up.  This  is  probabl3' 
due  to  the  acid  filling  up  the  pores  of  the  charcoal,  and  not 
to  the  ditference  in  the  character  of  the  invert  sugar. 
(7.)  A  regularity  in  the  absorption  in  difterent  products 
is  not  observable.  It  is  greater  in  pure  sugar  solution  than 
in  molasses,  (g.)  The  property  possessed  by  acetic  acid 
of  preventing  the  absorption  of  the  sugar  and  not  that  of 
the  colouring-matter,  may  be  used  to  compensate  the  error 
introduced  by  the  use  of  bone-charcoal  in  the  colour- 
apparatus. — .\.  W. 


The  Use  of  Jiviie- Charcoal  in    Decolourisiny   Vark  Siiyar 

Solutions.       K.   Bauer.      Zeits.  f.   angew.  Chem.    1888, 

385—390. 

TiiK  details  of  a  series   of  experiments   in   connexion  with 

this  subject  are    given,  the   results    of    which    lead  to  th» 
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XYII.-BEEWING,  WINES,  SPIKITS,  Etc. 

The  Adulteration  of  Sherry. 

In  the  last  issue  of  the  United  Slates  Consular  Reports 
the  Consuls  at  Cadiz  and  .Jerez  de  la  Frontera  return  to 
the  subject  of  the  adulteration  of  sherrv,  on  which  they 
recently  reported  most  unfavourably  (see  the  Xiiites, 
January  21).  Mr.  Ingiaham,  of  Cadiz,  sends  a  translation 
of  a  circular  from  the  Spanish  Minister  of  the  Interior  to 
the  civil  governors  of  the  provinces,  directing  prosecutions 
against  the  makers  and  vendors  of  adulterating  wines,  in 
accordance  with  a  Hoyal  Decree  against  adulteration. 
Adulterated  wines  are  thus  defined  in  the  decree  : — Natural 
wines  which  contain  (I.)  Impure  industrial  alcohol  and 
alcohol  from  husks  (casctira)  if  they  are  not  rectified  and 
purified.  (2.)  Salicylic  acid  aud  other  antiseptic  sub- 
stances. (;j.)  Foreign  colouretl  substances,  those  derived 
from  the  products  of  pit  coal  (sic),  as  well  as  of  vegetable 
or  other  origin.  (4.)  Ar'.ificial  glucose,  sugar  from  flour, 
or  new  wine.  (5.)  Glycerole.  In  a  report  on  the  trade  in 
sheiTV  for  last  yesir,  Mr.  Ingrabam  says  : — "  Old  houses 
admit  that  the  demand  for  low-priced  wines  compels  them 
to  yield  reluctantly  and  compete  fur  the  market  by  using 
Herlin  spirits  for  rectification  at  oue-lialf  the  cost  of  Spanish 
grape  alcohol,  which  is  sold  at  ijl.  to  30/.  a  butt,  according 
to  vintage,  while  German  alcohol  is  selling  at  1.3/.  a  butt 
under  sharp  competition  and  on  long  credit."  Eleven 
thousand  butts  of  this  spirit  were  imported  into  Cadiz  in 
1886  and  consumed  in  the  province,  the  total  average 
\intage  of  which  was  7.5,000  butts.  The  mayor  of  Jerez 
declares  that  all  the  misfortunes  of  the  wine-growers  arise 
from  the  use  of  the  industrial  spirits ;  that  the  cellars  are 
"  mysteiious  laboratories,  whose  secrets  no  cue  is  allowed 
to  penetrate ;  "  and  that  the  spimous  usurps  the  genuine 
wines.  It  is  said  that  only  four  gallons  of  spirit  are  used 
in  a  butt  of  wine,  but  the  proportion  to  import  to  the 
vintage  is  as  11  to  75,  and  Cadiz  only  imports  about  one- 
twentieth  of  that  annually  imported  into  Spain. — W.  S. 


The    Examination    of  Lavender   and    Rosemary    Oil  for 
Excise  Purposes.    H.  Eckenroth.    Chem.  Zeit.  12,  955. 

In   order   to   cover   the    unpleasant    smell    of   denaturated 
alcohol,  the  German  Government  has  permitted  the  addition 
of  lavender  and  rosemary  oil,  which  oils  must  previously 
be  submitted  to  the  examination  of  chemical  experts.     No 
official   tests  being  prescribed  by  Government,  the  author 
recommends    the   following   tests: — 1.  Laeender    oil.      It 
should  be   colourless  or  very  slightly  yellow,  and  have  a 
specific  gravity  of  U-8S.7   to  0-S95.     It   must  be  miscible 
with  90  per  cent,  alcohol  in  any  proportion.     10  cc.  of  the   I 
oil   and   10  cc.   of   alcohol  of  OSOo    sp.  gr.  should    give   ' 
a  turbid  mixture,  whereas  the  mixture  with  30  cc.  should   | 
be  clear.      5  cc.  of  the   oil,  shaken  with  a  few  grains  of  \ 
magenta,  should  remain   uncoloured.     90  per  cent   of  the  '■ 
oil  must  distil  below   210"  C.     2.  Rosemary  oil.     The   oil 
must  be  colourless   or  slightly  yellow.      10  cc.  of  it,  liiixed 
with   15  cc.   of  !iO  per  cent,  alcohol,   should  give  a  clear 
solution.      0  cc,  shaken    with  a   few    grains    of  magenta, 
shoijd   remain   uncolourecL     90  per  cent,  of  the  oil   must 
distil  below  175°C.— S.  11. 


On  Pneumatic  Arranyemenis  in  Mult-Ijuuses.     G.  loth, 
Wochenschr.  f.  Brauerei  5,  -490. 

TuE  current  of  air,  saturated  with  steam,  which  is  blown  or 
aspirated  through  the  malt,  fulfils  the  double  purpose  of 
regulating  the  temperature  and  bringing  the  malt  into 
contact  with  a  sufficient  quantity  of  air.  If  by  some  over- 
sight the  temperature  in  the  malt-house  sinks  too  low  it 
is  customary  to  interrupt  the  admission  of  air.  In  this 
way  a  danterous  accumulation  of  carbonic  acid  may  take 
place,  and  the  author  is  of  opinion  that  it  would  be  better  to 
make  the  amount  of  air  admitted  independent  of  the 
temperature.  This  can  be  easily  done  bv  passing  air 
saturated  with  steam  through  a  main  channel,  from  which 


branch  pipes  issue  to  the  different  malt  tanks.  The  air  may 
be  a  little  warmer  than  it  is  applied  in  the  tanks,  and  by 
means  of  a  refrigerator  the  temperature  of  the  air  in  each 
branch  pipe  may  be  regulated  at  will. — S.  H. 


What  is  Brandy  ?     Eisner.     Zeits.  f.  augew.  Chem.  1888, 
380—382. 

TiiE  above  question  is  discussed  at  some  length,  aud  atten- 
tion drawn  to  the  want  of  uniformity  iu  the  proposals  bv 
chemists  as  to  the  requirements  of  a  true  brandy.  The 
author  is  in  favour  of  the  definition  in  the  Pharmacopoeia  : — 
"  Distillation  product  of  mne  ;  a  clear  yellow  liquid  of 
agreeable  spirituous  smell  and  taste.  The  alcohol  obtained 
from  it  by  distillation  must  be  free  from  fusel  oil  and  not 
acid.  Sp.  gr.  0-920  to  0-924.  The  percentage  of  alcohol 
should  be  between  4G  and  50  per  cent,  by  weight."  To 
this  definition  must,  however,  be  added  a  small  quantity  of 
e-vtract,  not  more  than  05  per  cent.  Imitation  brandy 
usually  leaves  an  ash  containing  lime,  chloi-ine,  sulphuric 
aud  phosphoric  acid.  As  regards  chemical  tests,  the 
albumen  test  is  considered  to  be  frequently  faulty. — A.  W. 


Denatnrution  of  Spirit  in  Germany.     Zeits.  f.  angew. 
Chem.  1888,  401. 

Makeiss  of  the  general  deuaturation  agent  are  permitted  to 
add  to  every  litre  40  grms.  of  oil  of  lavender  or  60  grms.  of 
oil  of  rosemary.     It  is  illegal — 

1 .  To  remove,  or  partially  remove,  the   denaturing  bodj- 

from  the  spirit,  or  to  add  substances  having  an 
influence  on  its  taste  or  smell. 

2.  To  sell  spirit  which  has  been  treated  as  in  1.     Dealers 

are  compelled  to  have  a  copy  of  the  rules  fixed  in  a 
prominent  place  in  their  business  premises. 

3.  Manufacturers  may  also  use   5   per  cent,  wood  spirit 

instead  of  the  general  agent  or  the  pyridine  bases. 

4.  Varnish  and  polish   makers   may   use    O'o  per  cent. 

turpentine  for  the  purpose. 

5.  In   the   manufacture   of  certain  glazes  spirit  may  be 

deuaturised  with  20  per  cent,  of  a  solution  of  1  part 
of  shellac  in  2  parts  of  95  per  cent,  alcohol. 

6.  (a.)  In   the    preparation   of  the   alkaloids,  medicinal 

extracts,  chloroform,  iodoform,  chloral  hydrate, 
sulphuric  ether,  acetic  ether,  collodion,  tannin, 
salicylic  acid  and  its  salts,  white  lead,  and  acetates, 
the  spirit  may  be  denaturised  with  0-5  per  cent, 
turpentine,  or  0-025  per  cent,  animal  oil,  or  10  per 
cent,  sulphuric  ether. 

(6.)  For  making  coloured  varnishes  0"5  per  cent, 
turpentine  or  0-025  animal  oil. 

(i.)  For  making  spirit  used  in  the  analysis  of 
sugar  beets  iu  sugar  manufactories,  0-025  animal  oU. 

7.  For  the  preparation  of  acetic  ether,  besides  the  denatu- 

ration  of  the  spirit,  as  iu  G.  («.),  the  ultimate  destina- 
tion of  the  acetic  ether  must  be  indicated. 

8.  For   the    preparation   of   vinegar  spirit  may  also  be 

deiuitured  with  200  per  cent,  acetic  acid  of  3  per 
cent.,  or  with  30  per  cent,  acetic  acid  of  6  per  cent., 
70  per  cent,  water,  and  100  per  cent.  beer.  It  is 
also  allowable  to  use  besides  the  vinegar  100  per 
cent,  genuine  wine  instead  of  the  beer  and  water. 

— H.  T.  r. 


On  the  Employment  of  Green  Halt  and  Maize  Halt  for 
the  Manufacture  of  Yeast.     2eits.  f.  Spirit.  Ind.  U,  187. 

GuEES  malt  is  regularly  used  in  Denmark  and  Sweden  for 
the  manufacture  of  yeast  with  the  best  results.  G.  Francke 
further  recommends  the  employment  of  maize  malt,  as 
maize  is  able  to  withstand  without  injury  a  high  temperature 
during  sprouting. — S.  U. 
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PATENTS. 

Improremiiils  in  Apparalus  fvr  Filtering  Alcoholic 
Bereragi'S.  Alfreil  de  (ieinhie,  Bordeaux.  Eng.  I'at. 
13,034,  September  26,  188".     Sd. 

Tuis  invention  rchites  to  an  improved  method  and  apparatus 
for  the  clarification  or  filtration  of  wines  and  other  fer- 
mented liquors  at  ordinary  pressure,  by  means  of  which  the 
whole  of  the  filtration  is  earried  ou  in  an  atmosphere  of 
carbonic  acid  gas,  the  atmospheric  air  being  enlirely 
excluded. 

The  specification  is  accompanied  by  explanatory'  drawings 
of  the  different  parts  of  the  apparatus. — J.  H. 


The  Manufacture  of  a  JVeic  or  Improved  Saccliariini  for 

the  use   of  Brewers,    Distillers,   and  Vinegar   Makers. 

J.  AV.  Bailey,   Greenock,   and  J.  A.  R.  Greaves,  Burton- 

on-Trent.     Eng.  I'at.  9305,  June  20,  1888.     G</. 

This  substimce,  which  the   patentees  term  "  laevo-maltose," 

is  stated  to  consist  of  equal  proportions  of  invert  sugar  and 


a  specially  prepared  glucose,  containing  from  40  to  45  ot 
maltose. — J-  H. 


Improvements  in  the  Process  of  Alcoholic  Fcrmcncation. 
V.  d'Ostachiewicz  and  L.  de  Geriicz,  Paris.  Eng.  Pat. 
940),  June  27,  1S88.     Ad. 

Ix  the  ordinary  process  of  tlic  manufacture  of  rum  direct 
from  sucrar-cane  juice,  during  fermentation  lactic  and  acetic 
acid  arc  generally  produced  in  greater  or  less  proportions. 
In  order  to  obviate  this,  as  well  as  to  increase  the  yield  of 
alcohol,  the  patentee  proposes  to  add  to  the  fresh  cane- 
juice  oxalate  or  sulphate  of  ammonia  at  the  rate  of  2  grms. 
to  every  10  litres  of  juice.  The  materials  are  thoroughly 
stirred,  and  the  juice  commences  at  once  to  ferment,  the 
fermentation  being  completed  by  the  sixih  day  for  juice 
containing  9  to  20  per  cent,  of  sugar.  This  substance  may 
also  be  used  in  the  fermentation  of  other  vegetable  juices 
containing  sugar,  such  as  beet  juice,  as  well  as  in  the  pro- 
duction of  alcohol  from  potatoes  and  all  kinds  of  grain,  the 
sulphate  of  ammonia  being  added  to  the  wort  in  the  propor- 
tion of  30  to  oO  grnis.  to  every  100  litres  of  wort,  according 
to  its  densitv. — J.  U. 


XVIII.-CHEMISTKY  OF  FOODS.  SANITAKY  CHEMISTEY,  AND  DISINFECTANTS. 


U)— CHEMISTRY    OF    FOOD. 

Contributions    to    the    Knowledge  of  Grain    and    Bread. 
M.  Popow.     Monit.  Scient.  [4],  2,  826—830. 

Thk  value  of  grain  and  rye  depends  on  the  nutritive  con- 
stituents they  contain,  viz.,  the  starch  and  nitrogenous 
bodies.  The  other  constituents  are  of  little  imporiance. 
The  average  composition  of  IJussian  A\heat  and  rye  is 
given  below  : — 
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Rye  (15  analyses)   .. 

1278 

1315 

1-72 

63-65 

1-80 

1-90 

2-40 

AVheat  is  distinguislied  from  rye  by  the  character  of  its 
nitrogenous  bodies,  which  consist  chiefly  of  gluten. 

The  author  proves  experimentally  that  the  diastase  of 
rje  and  wheat  exists  only  in  the  kernel  or  starchy  por- 
tion, and  that  none  is  present  in  the  husk  or  outer  covering 
of  the  acrospire. 

No  zymase  is  present  in  either  rye  or  wheat. 

The  bread  most  eaten  in  Kussia  is  that  made  from  rye. 

Four  varieties  of  rye  flour  arc  sold  in  Kussia  : — 

1.  Ordinary,  made  from  the  whole  grain,  is  consumed  by 

the  bulk  of  the  population  and  the  army. 

2.  AVith  the  husk  removed.     Contains  90  per  cent,  of  the 

grain. 

3.  The  sifted  flour.     Contains  70  per  cent,  of  grain. 

4.  The  starch  flour.     Contains  60—  65  per  cent,  of  grain. 

The  average  composition  of  Kussian  bread  is  given 
below;  th'."  lesults  represent  the  average  obtained  from  the 
analysis  of  16  samples  from  Kharkow,  and  10  of  rye  bread 
from  different  parts  of  Russia. 


Wheateu  bread  (sugar) 

AVlicatcn  lirc.ad  (m.idc  of  iKSt 
Hour,  lino  bi-ead) 

■\Vlieateu      bread      (common, 
called  liouschold  bread) 

Kyc  bre.id  (tuwn) 

Rye  bread  (country) 


I 

I 

Moisture.  !    Acidity. 


Fat. 


Nitrogenous 
Substances. 


Ash. 


Sufrar. 


Starch, 
Dextrin, 
and  Gum. 


I   Nitrogen 
Cellulose.        in  Dry 
Substance. 
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—II.  T.  P. 
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(S)— SAKITAUY  CHEMISTKV. 

New  Method  for  the  Determination  of  Carbmiic  Acid  in 
Air  fir  III/ ,iniii'  Purposes.  G.  Tinn<re  and  A.  Zecken- 
doif.'     Zeits.  f.  angew.  Clum.  18.-I8,  393— .iS!). 

Tiir.  apparatus  shown  is  -}  actual  size.     It  consists  of  a 
bottle  A.  uiaikeil  at  10  CO.,  and  connected  hv  tubin-;  to   an 


india-rubber  reservoir  ]!.  This  is  worked  two  or  three 
times,  the  open  end  lieiug  in  communication  with  the  air  to 
be  examined.  The  stopper  is  then  removed,  and  10  ce.  of 
the  reagent  quickly  run  in.  The  contents  of  the  pump  are 
DOW  forced  slowly  through  the  solution,  which  must  be 
vigorously  shaken,  especially  at  the  end  of  the  operation. 
The  pump  must  be  refilled  and  emptied  until  the  solution 
(.,-!—  normal  sodium  carbonate,  containing  0'02  phenol- 
phthalein  per  litre)  iu  the  flask  is  decolourised.  This  solution 
is  not  stable,  and  must  be  made  every  day  by  diluting  2  ce. 
of  a  Jj-  nonual  solution  of  sodium  carbonate,  coutiiining 
1  grm.  phenolphthalein  per  litre,  to  100  cc.  with  boiled 
water.  The  percentage  of  carbonic  acid  is  then  obtained 
from  the  following  table  : — 
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These  numbers  apply  only  to  an  apparatus  of  the  dimen- 
sions given  in  the  illustration.  For  a  different  apparatus 
they  nuist  be  found  by  careful  experiments  with  air  of 
known  composition. — H.  T.  1*. 


PATENTS. 

Iniprovemeiits  i'l  the  Deudorisalion  and  Disposal  of  SeiBaye 
and  in  Apparatus  therefor.     A.   H.  Curling,  Norbiton, 
and  J.   Dunbar,  London.     Eng.  Pat.   10,904,  August  9, 
1887.     id. 
The  sewage  is  received   in  tanks,  where  it  may  be  treated 
with  precipitating  agents.     The  effluent  water,  when   suffi- 
ciently purified,  is  run  awa}'  and  the   concentrated  sewage 
tapped  off  into   nioidds  or  trays  and  frozen.     The   blocks 
thus  obtained  are  adapted  for  transport  and  are  odourless. 

— E.  E.  B. 


An  Improved  Deodorising^  Decolourising,  and  Filtering 
Medium.  O.  Bowen,  London,  and  J.  Cobeldick,  Stoekwell 
Green.     Eng.  Pat.  11,393,  August  20,  1887.     6rf. 

Sii-VLE  from  the  limestone  quarries  of  Lyme  Regis,  Dorset- 
shire, is  mixed  with  ironstone  and  bituminous  coal  or  coke 
and  calcined.  The  proportions  are  shale,  60  parts  by 
weight,  ironstone  or  ore  2.5  parts,  and  coal  or  coke  Ih  parts. 
The  calcined  mass  is  crushed  and  used  as  a  medium  for 
filtering  and  deodorising  sewage,  dye  waste,  &c.  The 
medium  is  revivified  by  calcination  with  a  fresh  supply  of 
the  above  mixture. — E.  E.  B. 

Improvements  in  Antiseptic  or  Disinfecting  Compounds. 
W.  P.  Thompson,  Liverpool.  I'rom  G.  C.  W.  Belcher, 
St.  Louis,  U.S.A.     Eng.  Pat.  7177,  May  15,  188S.     Ad. 

Dry  soap  is  reduced  to  a  state  of  fine  sub-division,  and 
thoroughly  mixed  with  any  suitable  disinfectant,  deodorant, 
or  antise|itic,  such  as  copper  sulphate  or  chloride  of  lime, 
in  a  granular  form.  The  mixture  is  then  pressed  into 
blocks  or  cakes.  Soap  is  preferred,  hut  any  similar 
cohesive  material  may  he  employed  as  matrix. — E.  E.  B. 


XIX.-PAPER,  PASTEBOAED,  Etc. 

PATENTS. 

Improrcmcnis  in  the  Manner,  Method,  or  Mode  of  Treating 
Esparto  Grass  and  other  Fibrous  Materials  for  Faper- 
maliing  and  other  Vses.  G.  H.  Mallarv,  London.  Eng. 
Pat.  8SR1,  June  20,  1887.     Gd. 

The  esparto  or  other  material  is  boiled  with  a  lye  prepared 

by  heating  together  caustic  soda,  mustard  oil,  petroleum, 

and  buracic  acid. 

In  addition   to  the  he  about  2  per  cent,  of  masncsite  is 

used.— E.  J.  B. 


An  Improved  Machine  or  Apparatus  uhereljg  Fibrous 
Materials  such  as  Esparto  Grass  may  be  reduced  to 
Pulp  for  Paper-making  and  other  Uses.  G  H.  Mallary, 
London.     I';ng.  Pat.  8862,  June  20,  1887.     8rf. 

The  machine  is  shown  in   longitudinal  elevation  and  par' 

section  in  the  figures. 
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The  matti  iiil  to  be  iviliiced  to  pulp  enti-vs  by  the  pipe  y 
and  is  pushed  forward  through  the  uiachiue  hy  the  action 
of  a  number  of  bhides  jdaced  on  the  disc  h.  During  its 
passage  the  material  is  reduced  to  pulp  by  the  action  of  the 
serrated  disintegra'or  plates  (/.  The  pulp  is  discharged  by 
the  pipe  h. — 3;.  J.  B. 

Impi-i)renie»tx  in  or  rehiiing  to  the  Treatment  nf  Vegetable 

Materials  to  fit  them  for  the  Maiiufaetiirc   of    Paper, 

Pasteboard,     Threads,     Tow,     or    other    like     Objects. 

P.  E.  E.  Pesier,  Paris.     Eng.  Pat.  12,762,  September  20, 

1887.     G(/. 

The  method  consists  in  macerating  the  fibrous  material  in 

successive  baths  of  caustic  alkali  in  the  cold.     It  is  finally 

treated  with   boiling  water.     The  -waste  liquors  are  purified 

by  precipitating  the   dissolved  organic  matter  with  a  slight 

excess  of  hydrochloric   acid.     The  precipitate  thus  formed 

mav  be  used  as  manure. — E.  J.  B. 


Improvements     in     the    Manufacture     of    Paper    Pulp. 

A.  Wright,  Glasgow.     Eng.   Pat.  12,903,    September  23, 

1887.  6d. 
Tnis  invention  relates  to  a  method  for  the  preparation  of 
pulp  suitable  for  the  manufacture  of  printing  and  writing 
papers  of  superior  whiteness  and  texture,  from  stable  litter 
and  dune  The  first  process  consists  in  crushing  the  material 
between  rollers  for  the  purpose  of  expressing  any  liquid 
matters  contained  in  it,  and  of  bruising  the  knots  and  other 
hard  portions  of  the  straw.  After  this  treatment  the  material 
is  put  into  boilers  and  heated  with  caustic  soda  at  from  40 
to  jo  lbs.  pressure  per  sq.  in.,  and  finally  washed  in  an 
ordinary  breaker.  In  this  stale  it  is  suitable  for  making 
coarse  paper  or  straw-boards.  If  it  is-  desired  to  prepare 
white  paper  the  material  must  be  bleached  in  the  ordinary 
way.  It  is  now  transferred  to  the  beaters,  where  it  is  reduced 
to  the  necessary  degree  of  fineness.  It  is  then  ready  to 
make  into  paper.  On  its  way  to  the  chest  it  passes  over 
the  sand  tables,  which  in  this  case,  instead  of  being  about 
.3  inches  deep,  are  made  at  least  7  inches.  The  greater  depth 
allows  the  sand  and  gritty  material  a  better  chance  of  settling 
and  being  separated  from  the  lighter  pulp. — E.  J.  B. 


Improvements  in  or  connected  with  the  Application  or 
Utilisation  of  Acid  Sulphate  of  Soda  in  the  Manufacture 
if  Cellulose  and  /or  other  Purposes.  W.  P.  Thompson, 
Liverpool.  EroinS.  Wolf,  Stahlhainmer,  Germany.  Eng. 
Pat.  13,004,  September  28,  1887.     6'/. 

In  the  manufacture  of  cellulose  wood  is  boiled  with  a 
solution  of  caustic  soda,  sodium  sulphide,  and  sulphate  of 
soda,  the  soda  being  recovered  from  tlie  brown  liquor  by 
evaporation  and  calcination.  To  replace  the  .soda  lost  in 
the  process  fresh  sulphate  of  soda  is  added  to  the  liquor 
before  it  is  boiled  down.  The  calcination  with  the  organic 
matter  dissolved  out  of  the  wood  reduces  the  sulphate  to 
sulphide  of  .soda,  the  calcined  mass  consequently  consisting 


of  carl'.otiat.'  and  sulphide  of  soda.  As  the  smliuni  sulphide 
acts  most  efficaciously  on  the  -wood,  this  improveiuent 
consists  in  partially  neutralising  the  brown  liquor  with  arid 
sulphate  of  soda  instead  of  adding  neutral  sulphate  of  soda 
as  hitherto.  A  larger  proportion  of  the  soda  is  then  con- 
verted into  the  sulphide  upon  calcination.  If  the  commercial 
acid  sulphate  of  soda  contains  too  much  free  acid  the 
addition  of  some  of  the  calcareous  mud  obtained  in  causti- 
eising  the  crude  leys  is  recommended. — E.  E.  B. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTEACTS. 

Preparation   of  Chemicalhi  Pure  Hydrogen  Pero.ride  from 
the  Commercial  Product.     Mann.  Chem.  Zeit.  12,  857. 

CoMMEUciAL  hydrogen  peroxide  often  contains  hydrochloric, 
sulphuric,  phosphoric,  hydrofluoric  acids,  alumina,  lime, 
magnesia,  potash,  and  soda,  derived  from  the  water 
used  in  its  manufacture,  while  baryta  and  traces  of  iron, 
copper,  lead  and  manganese  are  sometimes  found  if  it  has 
been  carelessly  made. 

When  these  last  are  present,  the  product  is  stable  only  if 
it  be  sufficiently  acid,  though  even  then  it  is  less  stable  than 
in  the  absence  of  these  impurities. 

The  pure  substance  is  chiefly  used  as  an  antiseptic  in  the 
treatment  of  sores.  The  coniniereial  liquid  of  about  3  per 
cent,  strength  is  purified  by  the  addition  of  about  j  per 
cent,  of  concentrated  phosphoric  acid  (preferably  pure)  to 
precipitate  iron,  co[)per,  lead,  and  manganese,  and  prevent 
the  subseijueut  formation  of  their  peroxides  « hich  would 
otherwise  take  place.  Saturated  baryta  water  (hot  or  cold) 
is  then  added  very  gradually,  until  neutrality  is  reached  ; 
no  excess  must  be  used,  or  hydrated  Bal)^,  will  be  preci- 
pitated, which  will  induce  decomposition  of  a  portion  of  the 
hydrogen  peroxide. 

The  clear  liquid  is  now  drawn  off,  and  is  poured  into  an 
excess  of  cold  saturated  baryta  water,  when  hydrated  Bad^ 
is  thrown  down,  and  is  then  washed  until  no  metal  except 
barium  can  be  detected  in  the  washings. 

The  BaOo  is  then  suspended  in  -natcr  and  added  drop  by 
drop  to  a  solution  consisting  of  100  parts  of  distilled  water 
to  10 — 12  parts  of  pure  cone,  sulphuric  acid  until  only 
traces  of  acid  remain  free  ;  these  are  best  removed  by  weak 
baryta  water,  for  an  accidental  excess  of  BaO^,  will  induce 
decomposition  of  some  of  the  already-formed  hydrogen 
peroxide,  while  an  excess  of  BaO  will  have  no  such  effect. 
The  barium  sulphate  is  allowed  to  settle,  and  the  clear 
liquid  drawn  off,  if  found  free  from  both  barium  and 
sulphuric  acid. 

The  resulting  ]irodiict  is  about  3  per  cent,  strength,  very 
stable,  and  of  great  purity, — B.  B. 
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Reactions  of  Sulphonal.     C.  Schwarz.     Pharm.  Zeit.  33, 
405. 

Both  Vulpins  and  Ititseit  have  lately  published  a  reaction  for 
the  detection  of  sulphonal,  liaswl  on  the  conversion  of  the 
latter  by  potassium  cyanide  or  sodium-amalftam  to  mcr- 
Ciiptan,  which  is  easily  rei'o<riiised  by  its  characteristic  smell. 
The  same  reduction  can  lie  more  simply  brought  about 
by  heatini;  a  mixture  of  powdered  sulphonal  and  charcoal. 
If  the  vessel,  wherein  the  heating  is  performed,  be  covered 
with  moist  litmus  paper,  the'  latter  is  (|uickly  reddened  by 
the  vapours  of  formic,  acetic  and  sulphurous  acids,  proiUiced 
at  the  same  time. — S.  H. 


Phniaceluric  Acid  ami  its  Dericalives.  K.  Hotter. 
J.  Prakt.  Chem.  [2],  38,  97—117. 
rHLXAi'ETURic  acid  was  first  observed  by  Salkowski 
(Ber.  12,  C54)  in  the  urine  of  rabbits  and  dogs  fed  with 
sodium  phenylacetate.  The  discovery  of  phenaeeturic  acid 
in  the  urine  of  horses  (Salkowski,  Zeits.  f.  physiol.  Chem. 
9,  229)  was  of  importance  as  showing  that  hippuiic  acid 
also  (in  so  far  as  this  is  developed  from  the  albumen,  and 
not  from  the  aromatic  substances),  arises  from  pancreatic 
fermentation  of  albuminoid  substances  in  the  alimentary 
canal.  After  Salkowski  had  shown  (Ber.  12,  107  and  64!?, 
Zeils.  f.  physiol.  Chem.  9,  491)  that  the  non-h3droxylated 
aromatic  acids,  phenylacetic  and  phenylpropionic,  were 
products  of  albuminoid  fermentation,  it  followed  that  these 
acids  were  formed  in  the  alimentary  eaiuil,  from  albumen, 
and  served  as  the  source  of  hippuric  and  phenaetturic 
acids. 

The  present  article  deals  with  the  sjnthetic  formation 
of  phenaeeturic  acid,  and  an  examination  is  instituted 
into  the  properties  of  its  derivatives. 

Heating  phenylacetic  acid  and  glycocol  to  160'  (Des- 
saignes'  method)  gave  negative  results. 

The  method  of  Curtius  gave  very  small  yields.  It 
consists  in  heating  together  a  solution  of  phenylacetic 
anhydride  in  benzene  and  glycocol  with  in\erted  con- 
denser. 

CeHj.CHo.CO. 

>  O  +  2  XH„ .  CH„ .  COoH  = 


2(CsH5.CH„.CO).XII.CH,,.CO.:H  +  lU). 

The  heating  was  continued  for  about  10  hours,  the 
benzene  distilled  off,  the  residue  dried  in  vacuo,  and  the 
dried  mass  extracted  with  ether.  The  extracted  residue 
was  dissolved  in  hot  water,  clarified  by  charcoal  and 
allowed  to  evaporate.  On  reerystallising  from  alcohol 
cubical  crystals,  having  the  melting  point  142',  were 
obtaiaed. 

The  method  of  Baum,  however,  was  made  with  vaiious 
modifications  to  give  as  high  as  30  per  cent,  to  .50  'per 
cent,  of  the  theoretical  yield.  According  to  this  method 
1.5  "5  grms.  of  phenylaoetyl  chloride,  cooled  to  — 1.5",  were 
graduallj-  added  to  a  well  cooled  and  stronglj-  alkaline 
solution  containing  8  grms.  of  glycocol.  The  whoie  ^as 
kept  well  shaken  and  as  cool  as  possible.  The  resulting 
product  was  dissolved  in  caustic  soda  (16  grms.  NaOH) 
and  partially  evaporated.  Phenjiacetic  and  phenaeeturic 
acids  were  precipitated  with  hydrochloric  acid  ami  dried, 
and  the  phenylacetic  acid  dissolved  out  hy  extraction  with 
ether.  The  phenaeeturic  acid  was  dissolved  in  hot  water, 
the  solution  decolourised  by  charcoal  and  the  acid  allowed 
to  crystallise.  It  crystallises  from  alcohol  in  cubical 
crystals  and  melts  at'l43°.  Heated  to  190'— 200°  it  de- 
composes. It  is  ditficultly  soluble  in  ether  and  in  cold  water 
and  likewise  in  benzene,  somewhat  diiEcultly  in  hot  chloro- 
form, but  easily  soluble  in  hot  water,  alcohol,  and  acetic  i 
ether.  It  is  more  soluble  in  water  than  hippuric  acid. 
The  synthetically  prepared  phenaeeturic  acid  is  perfectly  j 
identical  with  that  obtained  in  the  physiological  experi- 
ments. 1 

After    reerystallising     from     water    the    mother-liquors 
evaporated   were   found   to    contain,   besides   phenaeeturic    1 
acid,  an  acid  analogous  to  the   hippurylamidoacetic  acid 
obtained  bv  Curtius. 


Of  the  salts  of  phenaeeturic  acid  are  described  the 
calcium  salt,  (C,oHioN03).,Ca  2  H„0,  the  silver  salt, 
Ci„Hn,XO,Ag,  the  copper  salt  (C,(,H,„NO3).,Cu.II.,0,  the 
lead  salt  (■CiuH,„N03).Pb .  1 UJ,  the  zinc  salt  (C|„H,„NU3).,Zn. 

The  ethers  of  phenaeeturic  acid  correspond,  in  chemical 
and  physical  properties,  with  those  of  hippuric  acid.  As 
in  the  ease  of  the  hippuric  acid  ethers  the  melting  point  is 
lowered  with  increase  in  the  number  of  carbon  atoms,  and 
the  ratios  of  solubility  correspond  to  those  of  the  hippuric 
acid  ethers. 

The  methyl  ether,  CioHkiXO^.CH,,  may  be  prejiared 
from  methyl  iodide  and  the  silver  salt.  It  crystallises  in 
needles  melting  at  id'a  ,  is  very  soluble  in  hot  alcohol  and 
chloroform,  easily  in  warm  ether  and  benzene,  but  insoluble 
in  carbon  disuiphide. 

The  ethyl  ether  is  prepared  in  a  similar  manner  to  the 
methyl  ether.  It  crystallises  in  broad  prisms  melting 
at  79'. 

The  normal  propyl  ether  crystallises  from  water  in  broad 
rectangular  leaflets  meltir.g  at  31'. 

The  amide,  CII.,.XH(COCH.C,-,H,)COXH.,  crystallises 
from  alcohol  in  iridiscent  plates,  melting  at  174'.  It  is 
obtained  by  allowing  one  part  of  the  ir.ethyl  ether  to  stand 
with  4 — 5  parts  of  ammonia  (sp.  gr.  0' 884  =  36  per  cent. 
XH3)  in  a  closed  vessel. 

Xitrophenaceturic  acid, — 

,NH  -  CO.CH«.C6Hj(NO„) 
CH< 

-CO.,H 

is  prepareil  by  acting  on  well  cooled  phenaeeturic  acid  with 
nitric  and  sulphuric  acids.  It  melts  at  173  and  is  not 
soluble  in  hot  benzene  or  ether,  difficultly  soluble  in  cold 
water  and  alcohol,  easily  soluble  in  hot  water  and  alcohol 
as  well  as  in  ammonia  and  caustic  alkalis. 

Nitrophenaeeturic  acid  heated  for  some  hours  with  con- 
centrated hydrochloric  acid  yields  ^-uitrophenjlacctic  acid 
and  glycocol ;  the  uitro  group  takes  thus  a  similar  position 
to  that  obtained  by  the  nitration  of  phenylacetic  acid. 

Amidophenaceturic  acid, — 

/NH  -  CO.CH.,.C„H^?rH„ 
CH„< 

\C(\H 

is  obtained  by  dissolving  nitrophenaceturic  acid  in  yellow 
ammonium  sulphide  and  passing  sulphuretted  hydrogen. 
Heated  to  200'  it  is  decomposed  w  ithout  melting. 

Fruitless  attempts  were  made  to  obtain  phenacetyl- 
glycollic  acid  from  phenaeeturic  acid,  but  only  phenjdaeetic 
acid  was  obtained. 

The  author  and  several  colleagues  took  for  several  days 
doses  of  3  grms.  of  sodium  phenylacetate.  The  urine  gave 
only  hippuric  acid,  and  no  trace  of  either  phenylacetic  or 
phenaeeturic  acid. — T.  L.  B. 


The  Consfitiient.i  of  Calamus-Roots.     H.  Thoms.     Ber.  21, 
1912—1920. 

The  roots  are  extracted  with  petroleum-ether,  to  remove 
ethereal  oils,  and  then  subjected  to  a  prolonged  treatment 
with  alcohol.  The  residue  is  dried,  the  filtrate  evaporated 
on  the  water-bath,  and  the  vitreous  mass  which  remains 
extracted  with  cold  water.  This  solution  contains  a  certain 
tannic  acid,  which  can  be  separated  with  lead  acetate.  The 
filtrate  from  the  lead  salt,  after  removal  of  excess  of  lead, 
is  treated  with  pot.issium-bismuth  iodide,  and  after  filtering 
the  solution  is  neutralised  with  sodium  carbonate.  The 
solution  is  again  filtered,  and  well  shaken  with  animal 
charcoal.  The  latter,  after  filtering,  is  dried  on  filter-paper, 
then  extracted  with  ether.  The  residue  from  the  latter 
solvent  consists  cf  a  light  yellow  balsam  of  aromatic  smell 
and  bitter  taste.  In  it  are  embedded  crystals  of  sulphur, 
the  presence  of  which  the  author  cannot  account  for.  The 
residue  which  remains  after  extracting  the  roots  with  alcohol 
is  treated  with  water,  to  which  it  imparts  an  acid  reaction. 
On  adding  double  the  volume  of  alcohol  to  the  filtered 
solution  a  white  flocculent  body,  vegetable  mucilage,  sepa- 
rates out.     From  the  filtrate,  after  e\aporating  and  mixing 
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with  alcohol,  a  ery.;talliiie  mass  is  deposited.  This  consists 
ot'  potassium  aud  sodium  sulphates  and  possibly  also 
contains  acid  tartrates.  The  aqueous  solution  obtained  on 
filtering  oflf  from  the  animal  charcoal  probably  contains 
glucose. 

By  evaporating  the  aqueous  and  alkaline  solution  over 
sulphuric  acid,  acorin,  the  bitter  principle  of  the  calamus 
roots,  is  obtained.  It  has  a  neutral  reaction  aud  is  free 
from  nitrogen.  \Vater  extracts  a  small  quantity  of  a  sub- 
stance of  strong  bitter  taste,  aud  this  solution  becomes 
turbid  on  adding  a  trace  of  sulphuric  acid,  a  strong  odour 
of  an  ethereal  oil  becoming  at  the  same  time  apparent.  The 
author  believes  that  acorin  is  not  a  glycoside.  Alkaline 
extracts  of  cal.imus  roots,  when  heated,  emit  an  odour  of 
trimethvlamine.  This  is  due  to  the  choUn  contained  in  the 
roots. — A.  K. 


Piperidine.  E.  Lellmann  and  W.  Geller.  Ber.  21,  1021. 
Five  grms.  piperidine  were  heated  in  a  sealed  tube  with 
22  srms.  nitrobenzene  for  four  hours  at  250" — 260  .  Excess 
of  the  latter  as  well  as  azobenzene  were  removed  with 
aqueous  vapour  after  acidifying  with  sulplmric  acid,  the 
residue  was  then  made  alkaline,  and  the  bases  distilled  over 
and  collected  in  water  acidified  with  HCl.  The  distillate 
contains  pyridine,  aniline,  and  ammonia. 

On  allowing  a  solution  of  equal  volumes  of  piperidine  and 
water  to  drop  into  a  boiling  alkaline  solution  of  chloride  of 
lime,  and  then  distilling  with  aqueous  vapour,  a  very  volatile 
\MM\y—pip(ri/lene-nilrogeii  rhloiide,  CjH,,|NCI  — distils  over. 
Under  a  pressure  of  22  m.m.  the  colourless  oil  boils  at  .52% 
with  slight  decomposition. — A.  R. 


On 


Hevmann 


and 


certain     Lepidin-^.     Dcricatives.     15 
W.  Koenigs.     Ber.  21,  2167- 
Tms  research  was  undertaken  with  a  vie\r  to  preparing  the 
oxybenzyllepidines,  as  their  composition  coincides  with  that 
of  homapocinchene,  obtained  from  cinchouine. 

First  the  unsaturated  compouadsC„H,,X.  CH  :C[I .  C,;HjOn 
were  obtained  from  lepidiue  and  o-  and  p-oxybei-.zaldehyde. 
The  meta  derivative  was  prepared,  by  means  of  the  nitro- 
derivative,  from  m-nitrohenzaldehyde  and  lepidine.  These 
three  oxvbenzvlidene-lepidincs  were  then  reduced  with  HI, 
glacial  acetic  iicid.  and  phosphorus  to  the  satur.ated  state. 
Though  p  oxibenzyl-lepidine  resembles  homapocinchene, 
it  is  not  identical  w'h  it.  The  striking  diiference  between 
the  three  sjnthetical  oxybenzyl-lepidines  and  homapo- 
cinchene is  the  fact  that  the  former  are  readily  decomposed 
in  the  potash-melt  into  the  corresponding  oxybenzoic  acids 
and  lepidine,  whereas  the  latter  remains  unchanged.— A.  K. 


On     ay-Vimelhyl-p-ToluquinoUne.       W.    Pfitzinger.       J. 

Prakt.  Chem.  [2],  38,  40—48. 
T1II8  base  is  prepared  by  saturating  30  grms.  paraldehyde 
and  40  grms.  acetone  with  ilry  HCl  gas  and  cool'ng  well 
with  ice.  After  standing  12  "hours,  the  mixture  is  added 
slowly  to  Co  grms.  ;j-toluidine  and  130  grms.  fuming  IICI, 
and  then  heated  several  hours  on  the  water-bath.  After 
removing  excess  of  acetone  and  aldehyde  the  solution  is 
made  alkaline  and  distilled  with  aqneous  vapour,  when 
/j-toluiJine  comes  over  first  and  then  the  quinoliue  base, 
almost  pure.  The  latter  is  purified  by  means  of  its  picrate. 
From  hot  aqueous  solution  the  base  separates  as  an  oil  on 
cooling,  which  soon  solidifies  to  white  needles,  melting  at 
03° — 64^.  The  crystals  contain  water  of  crystallisation. 
The  anhydrous  base  is  obtained  by  drying  over  ILSO^.  It 
boils  at  277'— 278°,  and  the  distillate  solidifies  on  cooling 
to  large  transparent  plates.  The  base  has  an  odour  re- 
semblir.g  peppermint.  Several  salts  are  described,  also  the 
methyl  iodide  additive  compound. —.\.  1!. 


XXI.-PHOTOaEAPHIC  MATEEIALS  AND 
PROCESSES. 

The  Pholochromatic  Properties  of  Silver  Chloride.     G. 
Staats.     Ber.  21,  2109. 

In  continuation  of  his  researches  (Ber.  20,  2322)  on  the 
action  of  sunlight  on  silver  plates,  which  liad  previously  been 
subjected  to  the  action  of  ferric  chloride,  the  author  has 
made  attempts  to  isolate  the  various  coloured  sul'Stances 
for  the  purpose  of  studying  them  uiicroscopic.iily.  It  was 
thought  probable  that  the  other  colours  might  be  obtained 
in  a  similar  manner  to  that  in  which  Carey  Lea  obtained 
red  (Amer.  J.  f^cience  [3],  32,  349).  By  precipitating  the 
ammoniacal  solution  with  ferrous  sulphate  solution,  neutralis 
ing  with  sulphuric  acid,  and  boiling  first  with  nitiic,  then 
with  hydrochloric  acid,  the  red  was  obtained  in  the  ease  of 
all  the  colours.  As  this  same  colour  is  obtained  on  the 
silver  plate  by  warming,  iu  the  case  of  each  colour,  the 
result  may  be  considered  due  to  the  action  of  heat. 

On  dissolving  off  from  the  siher  jjlaie  by  dilute  ammonia 
and  evaporating  off  the  ammonia,  the  colours  were  no 
longer  recognisable. 

The  amorphous  masses  obtained  from  hydrochloric  acid 
solutions  likewise  gave  no  variations  of  colour. 

The  colours  thus  remain  only  so  long  as  the  surface  is 
undisturbed  by  solvents. 

By  allowing  extremely  thin  silver  plates  to  float  for  10 — 12 
seconds  on  ferric  chloride  .solution,  and  then  dissolving  the 
silver  in  nitric  acid,  the  red  and  blue  colours  were  obtained, 
and  were  the  same  whether  viewed  bv  transmitted  or 
reflected  light.  — T.  L.  B. 


PATENT. 
Improvements'  in  the  Preparation  of  Films  for  Photographic 
Purposes  in  Monochrome  or  Polychrome.  J.  Broivn, 
Kingston-on-Thames.  Eng.  Pat.  12,521,  September  15, 
1S87.  id. 
A  SHEET  of  paper  is  coated  with  gelatin,  rendered  insoluble ; 
when  dry,  it  is  again  coated  with  liquid  caoutchouc  to 
which  has  been  added  mineral  oil,  grease,  or  wax,  this  is 
also  covered  with  a  layer  of  collodion,  which  is  followed  by 
a  coating  of  gehilin,  finally,  this  top  layer  of  gelatin  receives 
a  film  ot  silver  bromide  emulsion.  The  layer  of  gelatin  is 
sometimes  omitted,  when  the  silver  bnuuide  emulsion  follows 
the  collodion.  Alter  the  monochronmtic  image  is  obtained 
on  the  film  the  colours  are  placed  on  the  surface,  and, 
when  dry,  the  film  is  transferred  to  a  rigid  support,  such  as 
card,  glass,  &c.,  aud  the  temnorarv  paper  support  removed. 

— O.  H. 


XXII.-EXPLOSIVES.  MATCHES,  Etc, 

On  the  E.vplosivc  Decomposition  of  Picric  Acid  and 
Ailro-compoiinds.  Berthelot.  Bull.  Soc.  Chim.  Paris  49, 
956—959. 

The  violence  with  which  picrates  explode  under  the 
influence  of  a  blow  or  of  heat  has  long  been  known,  and  it 
has  been  supposed  that  picric  acid  behaves  in  the  same 
way.  Of  late,  however,  doulits  have  been  expressed  as  to 
whether  picric  acid  can  explode  if  merely  heated,  and 
various  experiments  have  been  made  iqion  the  subject  in 
France  and  England.     See  this  Journal,  1887,  835. 

If  a  small  quantity  of  picric  acid  be  heated  over  a 
moderate  fire  iu  a  crucible,  or  even  in  an  open  bottle,  it  will 
melt,  then  give  off  vapours,  which  catch  fire  upon  contact 
with  air  and  burn  with  a  sooty  flame  without  exploding,  and 
if  the  burning  liquid  be  poured  on  to  a  cold  surface  it  will 
soon  go  out.  A  small  quantity  carefully  heated  in  a  tube 
closed  at  one  end  can  even  he  volatilised  without  any 
apparent  decomposition.  It  is  thus  obvious  that  picric  acid 
is  much  less  explosive  than  the  nitric  ethers,  such  as  nitro- 
glycerin and  gun-cotton,  and  very  considerably  less  than 
the  nitrogen  compounds  and  fulminate  of  mercury. 
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It  would,  however,  be  quite  erroneous  to  assume  that 
picric  acid  cannot  exjilode  when  simply  heated.  On  the 
contrary,  the  author  has  proved  cxperimfiitally  that  this  is 
not  the  case.  If  a  {;lass  tube  be  heated  to  redness  and  a 
minute  quantity  of  picric  acid  crystals  be  then  thrown  in,  it 
will  explode  with  a  characteristic  noise.  If  the  quantity  be 
increased  so  that  the  temperature  of  the  tube  is  materially 
re<luced,  no  explosion  will  take  place  at  once,  hut  the 
substance  will  volatilise  and  explode,  though  with  much 
less  violence  than  before,  in  the  upper  part  of  the  tube. 
Finally,  if  the  amouut  of  picric  acid  be  still  further  increased 
it  wdl  undergo  partial  decomposition  and  volatilise,  but  will 
not  even  deflagrate.  Nitrobenzene,  dinitrobenzeue,  and 
mono-,  di-,  and  tri-nitronaphthalene  behave  similarly,  the 
violence  of  the  explosion  increasing  in  proportion  to  the 
amount  of  oxygen  in  the  compound. 

The  manner  in  which  the  compound  will  decompose  is 
thus  dependent  on  tlie  initial  temperature  of  the  decomposi- 
tion, and  if  the  surrouuchng  material  absorb  the  heat  as  fast 
as  it  is  produced  by  the  decomposition,  there  will  bi'  no 
explosion  and  no  deflagration.  If,  however,  the  absorption 
is  not  suflicient  to  prevent  deflagration,  this  may  so  increase 
the  temperature  of  the  surrounding  materials  that  the 
deflagration  will  end  in  an  exjilosion.  Further,  if  in  this 
manner  an  explosion  were  started  at  an  isolated  spot,  it 
would  extend  throughout  the  mass,  giving  rise  to  a  general 
explosion.— E.  E.  15. 


PATENTS. 


Improoetiienis  in  Kxplosive  Compounds  and  Safety  Car' 
fridges  for  /ilasliny  Purposes.  C.  C  jVbel,  London. 
From  H.  Schoeneweg,  Dudweiler,  Germany.  Eng.  Pat. 
471.'!,  March  29,  1887.     Grf. 

The  patentee  produces  explosive  compounds  which  give  no 
flame  on  firing  by  mixing  the  ordinary  explosives,  consisting 
of  nitro-conipounds,  with  dry  amorphous  oxalic  acid,  or  its 
salts,  and  "a  carrier  of  oxygen";  or  cartridges  may  be 
formed  containing  two  separate  concentric  charges,  the 
central  charge  being  formed  of  the  ordinary  explosive 
compound  and  the  outer  annular  one  of  the  oxalic  acid  or 
oxalate.  It  is  also  claimed  that  the  presence  of  oxalic  acid 
and  its  salts  prevents  the  spontaneous  decomposition  of  the 
explosive. — O.  H. 

Improvements  in  Explosive  Compounds.  E.  D.  Miiller, 
Cologne,  Germany.  Eng.  Pat.  12,424,  September  13, 
1887.     %d. 

In  order  to  cool  the  explosive  gas  mixtures,  the  patentee 
proposes  to  mix  various  explosives,  such  as  nitro -glycerin, 
with  1 5 — 6.T  per  cent,  of  salts,  containing  more  than  a  mol. 
of  water  of  crystallisation,  preferably  soda  crystals,  the 
alums,  the  sulphates,  &c.  of  sodium.  These  mixtures  are 
formed  into  cartridges,  and  at  the  explosion,  the  water  being 
converted  into  steam,  cools  the  gases  down  to  such  an 
extent  that  an  absolute  security  against  the  ignition  of  the 
explosive  gases  is  obtained.  For  warm  climates  magnesium 
sulphate  is  preferable  to  soda  crystals  or  Glauber  salt,  aiul 
different  mixtures  and  salts  are  selected  according  to  the 
advantages  they  offer  in  special  cases. — A.  K. 


Improvement  in  Explosive  Compounds,  H.  J.  Allison, 
London.  From  A.  S.  Fitch,  New  York,  U.S.A.  Eng. 
Pat.  7497,  May  22,  1888.     Crf. 

The  object  of  this  patent  is  the  production  of  a  blasting 
powder  to  consist  of  a  mixture  of  ordinary  granulated  black 
blasting  powder  with  nitro-glyccrol,  which  shall  preserve 
the  granular  form  and  structure  of  the  former  and  not  be 
red\iced  to  a  pasty,  sticky,  or  deliquated  mass  d\iriug 
mixing.  This  is  effected  by  mixmg  starch  paste  with  the 
materials  of  the  black  blasting  powder  (charcoal  and  a 
nitrate),  when  on  drying  and  granulating  this  powder 
possesses  a  cellular  or  honey-combed  structure,  and  readily 
absorbs  nitro-glycerol  while  retaining  its  full  granular  form. 

-O.  H. 


XXIII.-ANALYTICAL  CHEMISTRY. 


.•1   Wash-Bottle  Valve. 


M.  Wendriner. 
858—859. 


Chem.  Zeit.  12, 


The  valve  is  an  improvement  on  those  devised  by  Sbllschet" 
(Ber.  17,  1080)  and  Beutell  (Chem.  Zeit.  12,  53),  and  has 
the  same  object,  viz.,  to  keep  the  delivery  tube  of  the  wash- 
bottle  full  of  liquid,  and  thus  avoid  the  spluttering  that 
usually  occurs  at  the  beginning  of  each  time  of  using. 

Fig.  1. 


It  consists  of  a  small  glass  rod  (.«<>,■  Fig.  !)  with  bulbed 
end,  ground  into  the  lower  part  of  the  delivery  tube  of  the 
w.-ish-bottle  ;  ii  is  kept  concentric  with  this  by  small  pro- 
jections, and  is  prevented  from  rising  more  than  a  short 
distance  above  its  seat  by  a  glass  ring  fused  into  the  delivery 
tube.  Such  a  valve  should  fulfil  the  following  conditions:  — 
(1.)  It  should  keep  the  delivery  tube  full  for  15  minutes 

at  a  time. 
(2.)  It  should   not  throttle   the  stream   of  liquid  appre- 
ciably. 
(,3  )  It  should  not  interfere  with  freedom  in  handling  the 
wash-bottle. 

A  wash-bottle  fitted  with  this  valve  should  have  a  third 
tube  passing  through  the  cork,  nearly  tn  the  bottom,  to 
serve  as  an  iulet  tube  for  air  when  the  flask  is  inverted  to 
pour  from.  When  in  use  in  its  normal  position  the  tube 
can  be  closed  by  a  rubber  cap  or  by  the  thumb.— 15.  B. 


Convenient  Filtering  Arranqement.  G.  Neumaan.    .1.  Prakl. 
Chem.  [2] ,  38,  88. 

Thk  acconipau}  ing  figure  isee  Fig.  2  above)  shows  a 
continuous  washing  arrangement.  The  cover  1)  fits  air- 
tight on  the  funnel  T.  Through  the  hole  K  in  the  cover 
passes  the  tube  R  slightly  spirally  bent,  so  that  the  liquid 
passing  from  it  may  run  round  the  sides  of  the  funnel. 
R  is  connected  with  a  tube  dipping  into  the  liquid  for 
washing,  and  the  funnel  is  fitted  to  a  filter  flask.— T.  L.  15. 


Droppinq  Funnel.     G.  Neumann.     .T.  Prakt.  Chem.  [2], 
38,  S9- 
The   funnel   is    fitted  with    a   three-way  cock,  ami  where 
distillation   is  to  be  performed  in  any  special  atmosphere 
it  is  seen  that  the  stopper  to  the  distilling  flask  need  have  only 
one  opening.     Equality  nf  pressure  is  also  obtained  throush- 
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New  Burette  for  Gas  Anali/sis.     G.  Keumann.     J.  Prakt. 

Chcm.  [2],  38,  SJ. 
The  tube   B  is  divided  into  J^   cc.,   aud   is   filled  at  one 
end  with  a  tliree-way  cock  o,  and  at  the  other  end  with  a 


out,  and  hence  liability  to  loss  during  the  running  in  of  the 
liquid  is  overcome.  If  liquid  is  to  be  poured  into  the 
funnel  during  the  operation,  a  pinch-cock  may  be  used,  as 
shown,  aud  the  stopper  then  removed. — T.  L.  B. 


Litre  Flask  ii-ith  Fittiui/s.     G.  Neumann.     J.  Trakt. 

Ghem.  [2],    38,  90. 

The  apparatus  is  convenient  in  cases  where  the  distillate, 

after  being  made  up  to  a  certain  volume,  is  to  be  titnited. 


/' 


X. 


< 


Transfereuce  of  distillate  to  another  vessel  is  obviated. 

— T.  L. 


cock  ft.  The  bulb  A  has  a  capacity  of  100  ec.  and  the  tube  B 
of  about  SO  cc.  Surmounting  the  whole  is  a  small  ftinnel. 
By  means  of  the  side  tube  c  and  a  caoutchouc  tube,  B  is 
connected  with  D,  a  tube  of  the  same  diameter  as  B,  and 
having  a  bulb  E  of  about  100  cc.  capacity  blown  at  its  lower 
end.  The  apparatus  F  G  is  so  made  that  F  may  be  fixed 
tightly  into  the  funnel  of  B.  If  the  amount  of  gas  is  less 
than  is  sufficient  to  fill  the  bulb  A,  F  G  is  filled  with  water 
and  fitted  to  B  and  transference  to  F  carefully  effected.  In 
the  case  of  larger  quantities  of  gas  it  may  be  convenient  to 
add  to  B  a  bulb  C. 

The  apparatus  may  take  the  place  of  a  Buntc's  burette  by 
inserting,  below  ft,  a  caoutchouc  stopper  with  capillary  tube, 
aud  closing  c  by  means  of  a  pinch-cock  {see  H.  in  Fig.) . 
Levelling  may  then  be  very  easily  performed  by  merely 
relieving  the  pinch-cock. 

By  filling  on  a  bent  tube  eonlaiuing  mercury  (sec  J  in 
Fig.)  ihe  appamtus  may  be  used  for  nitrogen  determinations. 
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By  closing  the  cock  6  the  apparatus  may  be  used  as  a 
Lunge's  nitrometer.  The  substance  to  be  analysed  is  put 
into  K,  the  liquid  into  the  retort  L,  and  these  t«o  then  put 
together  as  shown. — T.  L.  B. 


Graduation   of   Tubes  for   Measuring   Gases.     Berthelot. 
Bull.  Soc.  Chim.  Paris,  49,  959 — 960. 

To  check  accurately  the  graduations  of  a  tube  it  is  filled 
completely  with  pure  mercury,  care  being  taken  to  remove 
any  bubbles  of  air.  A  small  piece  ot  well-ground  glass  is 
then  placed  over  the  end  of  the  tube  and  the  whole  weighed. 
The  tube  is  then  held  with  the  sealed  end  upwards,  and  by 
momentarily  raising  a  corner  of  the  ground-glass  plate  a 
bubble  of  air  rises  into  the  tube,  displacing  a  small  quantity 
of  mercury.  The  level  of  the  mercury  is  then  accurately 
noted  by  means  of  a  magnifying  glass  or  small  telescope. 
The  tube  is  weighed  again,  and  the  weight  of  the  displaced 
mercury  dinded  by  its  specific  gravity  at  the  temperature 
of  the  experiment  gives  most  accurately  the  volume  occupied 
by  the  bubble  of  air.  The  operation  can  be  repeated  eight 
or  ten  times  in  an  hour,  and  the  graduations  of  the  tube  thus 
checked  from  the  top  to  the  bottom.  The  author  prefers 
that  the  graduations  themselves  should  be  made  upon  this 
principle  instead  of  being  merely  checked  by  it. — E.  E.  B. 


Impurities   in    Reagents.     C.    Krauch.      Zeits.    f.    angew. 
Chem.  1888,  .373—375. 

The  author  discusses  the  purity  of  reagents  sold  as 
"  purissimum,"  "  pur,"  "  de  purat,"  &c.,  and  shows  that 
these  terms,  when  applied  to  commercially  pure  chemicals, 
have  really  no  definite  meaning.  The  following  is  a  list  of 
the  "  puris "  chemicals  examined  and  the  impurities 
found : — 


Reagent. 


Impurities. 


Caustic  potash Vlumina.    chlorine,    sulphuric,   and 

nitric  acids. 
„      soila Tile  same. 

Ammonia Pyridine,  pyrrol,  occasionally  cupper 

and  zinc. 
SoiHum  carbonate  ,  Tluosulphate,  arsenic,  ammonia. 

„       nitrite \  Generally  pure  (liiO  per  cent.). 

Potassium  nitrite Generally  very  impure   (80  to  Pfl  per 

cent.). 
„         nitrate :  Has  been  linown  to  contain  chlorate. 

Sodium  tunsstate I  Chloride,  sulphate,  and  carhonate  of 

sodium. 
Potassium  chlorate Has  been  found  to  contain  lead. 

,,         sulphocyanide      Traces  ot  iron  and  lead. 


Lime 

Platinum  chloride 

Uranium  nitrate 

Molyl>dic  acid 

Ammonium  molybdate  . . 

Hydrofluoric  acid 

Sulphuric  acid 

Hydrochloric  acid 

Tartaric  and  citric  acids  . 

Oxalic  acid 

Methyl  alcohol 

Ether 

Ferro-  and  ferricyanides 

of  potash 

Iodine 


Silica,  alumina,  iron  oxide,  and  sul- 
phuric acid. 

Onen  not  completely  soluble  in 
alcohol. 

Occasionally  much  sulphate. 

,  Always  10  to  20  per  cent,  of  ammonium 

salts. 
I  Frequently  pure. 

Usually  not  pure  enouph  for  analytical 
'      purposes. 

1  Five  per  cent,  of  ammonia  has  been 
I      found  in  "pure"  acid. 
j  Xeirly    always    traces    of     arsenic, 
I      sometimes  organic  chlorides. 
I  Traces  of  iron,  lead,lime,  and  sulphuric 
I      acid. 

Usually  sulphuric  acid,  and  once 
ammonia. 

One  sample  contained  much  acetone. 

Petroleum  ether,  hydroxy],  aldehvde. 
^Usually  pure. 


The  author,  in  conclusion,  observes  that  most  salts 
denominated  in  commerce  "  puriss,"  &c.,  are  usuallv 
impure.  B.  Fischer  states  that  he  had  found  lead  anil 
sulphuretted  hydrogen  in  hydrochloric  acid,  and  tin  in 
ammonia,  and  he,  with  Krauch,  draws  attention  to  the 
desirability  of  the  use  of  standard  methods  both  of  prepa- 
ration and  analysis,  so  that  the  manufacturer  shall  know 
what  it  is  desired  that  he  should  produce,  and  the  buyer 
what  impurities  are  likely  to  be  present. — .\.  W. 


Analysis  (if  Crude  Sodium  Acetate.   G.  Xeumann.   .1.  Prakt. 
Chem.  [2],  38,  91—97. 

Sodium  acetate  may  be  decomposed  by  hydrochloric  acid 
or  by  sulphuric  acid.  In  the  former  c.ise,  however,  hydro- 
chloric acid  is  carried  over,  and  an  error  is  thus  introduced 
in  the  titration  of  the  distillate;  in  the  ca^e  of  sulphuric 
acid  part  of  this  miiy  be  reduced  to  sulphurous  iicid  bv  anv 
carbon  present,  and  an  error  introduced  here  likewise. 
Distillation  with  phosphoric  acid  is  the  most  workable 
method,  though  at  higher  temperatures  a  little  phosphoric 
acid  may  be  mechanically  carried  over.  The  author  uses 
the  apparatus  shown  in  the  accompanying  Figure. 

(See  Fig.  at  top  of  next  page.) 

The  decomposition  takes  place  in  the  flask  i;  the 
funnel  k  is  such  as  is  described  ( p.  644) ;  the  bent 
tube  e  is  provided  with  an  outlet  tap,  and  contains  glass 
wool.  The  condenser  d  connects  with  the  ' -litre  flask  r, 
fitted  as  described  on  p.  644.  The  small  U-tube  /  contains 
methyl-orange  solution,  g  contains  pieces  of  glass  moistened 
with  sulphuric  acid,  and  A  and  i  are  filled  with  soda 
lime. 

About  2-5  grms.  of  the  substance  being  introduced  into 
the  flask  b,  and  a  quantity  of  water  into  c,  a  slow  current  of 
air  is  passed;  30  cc.  of  phosphoric  acid  (sp.gr.  I  12)  are 
then  added  from  k,  and  ilistillation  is  commenced  over  a 
chloride  of  calcium  bath,  the  temperature  of  which  should 
not  exceed  130'.  The  liquid  distilled  from  h  must  be 
replaced  by  hot  water  added  25  cc.  at  a  time  till  an  acid 
reaction  can  no  longer  be  detected  at  the  outlet  cock  on  e. 
At  the  end  of  1-J  hour  the  distillation  may  be  stopped. 
The  increase  in  weight  of  g  and  /  gives  the  amount  of 
carbonic  acid,  and  the  acetic  acid  solution  in  c  having 
been  made  up  to  half  a  litre,  50  cc.  of  it  may  be  titrated. 

The  introduction  of  the  methyl-orange  tube  y  is  necessary 
to  ascertain  that  no  acetic  acid  has  been  carried  over 
from  c.  The  carbon  may  be  determined  by  means  of 
sulphuric  and  chromic  acids. 

Another  method  is  by  ignition  of  sodium  acetate,  when 
sodium  carbonate  is  formed,  but  the  results  obtained  by 
this  method  are  too  high,  owing  to  the  existence  of  car- 
bonate in  the  crude  acetate  and  the  formation  of  carbonate 
by  the  ignition  of  other  impurities. — T.  L.  B. 


Nitric  acid. 


The  Estimation  of  Sulphur  in  Iron.     C.  Meineke.     Zeits. 
f.  angew.  Chem.  1888,  376—380. 

Details  are  given  of  the  author's  own  plan  of  determiuin" 
sulphur  in  iron  by  the  sulphuretted  hydrogen  method.  He 
dissolves  the  iron  in  dilute  hydrochloric  acid,  and  passes 
the  evolved  gases  by  means  of  ,a  stream  of  hydi-ogen 
through  dilute  hydrogen  peroxide  (2-5  per  cent.)  contain- 
ing a  little  caustic  soda,  and  determines  the  sulphuric  acid 
as  barium  sulphate.  In  some  cases,  however,  this  is  not  a 
correct  method  of  determination,  as  a  considerable  propor- 
tion of  the  sulphur  is  not  carried  forward  as  sulphuretted 
bydrogen,  but  remains  behind  in  the  dissolving  flask.  Many 
instances  are  given  showing  the  percentage  of  sulphur  in 
the  residue  to  be  30  per  cent.,  in  some  cases  50  per  cent., 
and  in  one  ease  100  per  cent,  of  the  total  sulphur.  To 
overcome  this  difficulty  the  author  recommends  the  ensuing 
method  based  upon  the  following  reactions : — 

Fe  +  FeS  +  2  CuCh,=  2  FeCK,  +  CuS  +  Cu 

CuS  +  Cu  +  2  CuCL  =  4  CuC'l  +  S 

5  grnn.s.  of  the  iron  are  dissolved  by  50  grms.  of  copper- 
ammonium  chloride   in   250  cc.   of  w.".ter,  containing   10  to 
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15  cc.  hydrochloric  acid.  The  solution  is  kept  nearly 
boiling  till  all  or  nearly  all  the  copper  is  redissolved, 
generally  about  15  minutes,  and  filtered  at  once  through 
asbestos.  The  residue  is  treated  with  a  little  chlorate  of 
potash,  5  ce.  nitric  acid  (1'4  sp.  gr.),  and  IIJ  cc.  hydro- 
chloric acid  (1'19  sp.  gr.),  evaporated  to  dryness,  redis- 
solved, filtered,  and  sulphuric  acid  precipitated  with  barium 
chloride. 

The  industrial  application  of  the  principles  of  the  above 
reactions  is  suggested  in  connexion  with  copper  extraction 
from  burnt  pyrites.  The  idea  is  to  calcine  half  of  the  burnt 
ore  with  salt  in  the  usual  manner,  lixiviate,  and  mix  the 
extract  with  the  unoalcined  portion,  by  which  means  the 
cupric  chloride  reacts  with  the  cupric  sulphide  and  forms 
cuprous  chloride,  which  is  dissolved  by  the  salt.  The 
following  four  advantages  are  claimed  for  this  process  : — 
(1.")  Saving  of  half  the  cost  of  roasting.  {2.)  Saving  of 
nearly  half  of  the  hydrochloric  acid.  (3.)  Saving  of  nearly 
half  of  the  iron  used  in  precipitating  copper.  (4.)  The 
advantage  gained  by  the  insolubility  of  silver  chloride  in 
cuprous  chloride. — A.  W. 


The  Direct  Estimation  of  Phosphoric  Acid  as  Trihasic 
Calcium  Phosphate.  11.  Tzschuike.  Zeits.  f.  angew. 
Chem.  1888,  383—385. 

If  a  solution  of  neutral  calcium  chloride  is  precipitated  by 
ordinary  sodium  phosphate,  the  following  reaction  takes 
place  :  — 

3  CaClo  +  2  Na;HP04  =  Ca3(POj);  +  4  NaCl  +  2  HCl. 

TTie  trihasic  precipitate  thus  formed  is  transformed  into 
the  neutral  salt  by  the  hydrochloric  acid,  and  according  to 
the  strength  of  the  solution  and  the  time  the  acid  is  allowed 
to  act,  so  are  i)recijiitates  of  various  composition  obtained, 
some  of  the  phosphoric  acid  again  ])assing  into  solution. 
If,  however,  the  solutiou  be  previously  rendered  strongly 
ammoniacal,  the  trihasic  precipitate  does  not  change.  Tbe 
proposed  method  of  analysis  is  as  follows:— To  the  solution 
of  phosphate  is  added  hydrochloric  acid  in  sufiicient  quan- 
tity to  prevent  any  precipitate  forming  when  excess  of 
chloride  of  calcium  is  added.  The  trihasic  phosphate  is 
then  precipitated  by  the  .addition  of  a  large  excess  of 
ammonia,  the  solution  is  diluted  with  twice  its  volume  of 


cold   water,   filtered,   and  washed  with  cold  water.    The 

precipitate  is  weighed  as  the  trihasic  calcium  phosphate. 
The  presence  of  much  silica,  fluorine,  or  magnesia  would 
cause  the  result  to  be  too  high,  and  the  method  is  recom- 
mended as  affording  a  rapid  means  for  a  preliminary 
determination. — A.  W. 


Note  on  the  Determination  of  Carbon  in  Iron.     G.  Weiss- 
mann.     Chem.  Zeit.  12,  858. 

0.  Gmelin's  process  (Oeslen.  Ztschr.  f.  Berg-und-Hiittenw. 
1884,  708)  is  satisfactory  in  the  ease  of  irons  easily  .soluble 
in  chromic  mixture  ;  for  difficultly  soluble  irons  that  require 
15  or  20  minutes  boiling,  the  author  recommends  the 
addition  of  a  condenser.  1  grm.  of  the  iron  in  the  form  of 
turnings  is  treated  with  10  or  12  cc.  of  a  saturated  solution 
of  CrOj,  and  then  200  cc.  of  sulphuric  acid  (sp.  gr.  l'G2 — 
1' GO)  are  added.  No  premature  evolution  of  COo  takes 
place  under  these  conditions.  50  cc.  of  sulphuric  acid 
(sp.  gr.  1-09 — 1-10)  are  then  run  in,  the  flask  gently 
heated,  and  the  COo  absorbed  by  potash-pumice,  or  by  the 
apparatus  recommended  by  Strohmer  (Chem.  Zeit.  Kepert. 
10,  33).  The  method  is  rapid,  and  needs  little  attention. 
In  the  case  of  grey  irons  the  portion  for  analysis  should  be 
taken  in  the  manner  prescribed  by  Jiipiuer  (Handb.  f. 
Eisenhiitten-Chemiker  1885,  9;  sec  also  Chem.  News  55, 
231).— B.  B. 


Decolourisation  of  Tincture  of  Litmus   in    Closed  Vessels. 
K.  Dubois.     Bull.  Soc.  Chim.  Paris,  49,  963—964. 

It  is  well  known  that  tincture  of  litmus  loses  its  colour  com- 
pletely when  kept  in  a  closed  bottle,  and  that  the  blue 
colour  is  restored  when  fresh  air  is  admitted.  No  satisfac- 
tory explanation  of  the  phenomenon  has  hitherto  been 
given,  and  the  author  finds  that  it  is  due  to  the  action  of 
a  ferment,  which  becomes  anaerobic  in  a  closed  vessel,  and 
reduces  the  blue  colouring-matter  to  a  readily  oxidisable 
leuco  derivative.  If  some  tincture  of  litmus  be  sterilised  by 
means  of  mercuric  chloride  or  by  boiling,  and  be  then 
sealed  up,  no  decolourisation  ensues. — E.  E.  B. 
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Possible  Errors  in  the  Estimation  of  Tannin,  v.  Schroeder, 

Tharaud.     Dingl.  Polyt.  J.  259,  38,  82. 
The  author  has  adopted  the  follon-ing  method  of  analysis  for 
a  large  numher  of  samples  of  tannin  containing  extracts  :  _ 

The  weighed  quantity  of  extract  (3 — 30  grms.)  is  w.ished 
with  hot  water  into  a  litre  flask,  the  flask  filled  three- 
quarters  with  water,  and  the  mixture  digested  for  one  hour 
on  the  water-bath.  In  all  cases  the  solution  so  made  is 
perfectly  clear  at  a  boiling  temperature.  The  liquid  is  now 
made  nearh-  up  to  the  mark  and  cooled  by  immersion  in 
cold  water,  and  then  allowed  to  stand  for  a  few  hours  to 
equalise  the  temperature.  It  is  then  filtered.  In  all  cases 
a  reddish-brown  precipitate  is  formed  on  cooling.  The 
total  solids  are  then  determined  by  evaporating  50  cc.  or 
100  ec.  to  dryness  and  weighing.  The  weighed  residue  is 
burnt  and  the  ash  weighed.  The  sum  of  the  dissolved 
bodies  and  moisture  subtracted  from  100  leaves  the  in- 
soluble substances.  The  tannin  is  estimated  by  Lowenthal's 
method  and  also  by  absorption  with  hide  powder.  For  this 
latter  purpose  200  ec.  of  the  solution  are  treated  with 
10  grms.  hide  powder  for  half  to  one  hour,  filtered  through 
linen  and  digested  24  hours  more  with  4  grms.  fresh  hide 
powder  and  filtered,  first  through  linen  and  then  through 
filter-paper.  50  cc.  or  100  cc.  of  the  filtrate  are  evaporated 
aud  weighed  and  the  ash  determined.  A  blank  experiment 
is  made  with  hide  powder  and  distilled  water. 

In  all  his  experiments  the  author  finds  that  the  per- 
ceut.ige  of  insoluble  bodies  increases  with  the  concentration 
of  the  solution  used  for  analysis,  and  that  it  is  accompanied 
by  a  corresponding  decrease  in  the  percentage  of  tannin. 
This  he  proves  to  be  due  to  the  variable  precipitation  of 
tannin  soluble  with  difficulty,  and  to  the  absorption  of 
tannin  by  filter-paper.  From  strong  solutions  paper  absorbs 
more  than  from  dilute,  and  the  time  of  contact  also  influences 
the  absorption.  As  regards  the  deposition  of  difficultly 
soluble  tannins,  the  greater  portion  is  deposited  during  the 
last  stages  of  the  cooling.  This  precipitate  is  appreciably 
soluble  in  excess  of  cold  water.  As  it  is  desirable  to  find  a 
maximum  of  tannin,  the  author  recommends  the  use  of 
dilute  solutions,  rapid  cooling  and  rapid  filtration  through 
thin  filter-paper,  using  a  moderate  surface.  The  author 
also  advises  the  use  of  the  indirect  method  of  estimating 
tannin  by  weight,  and  states  that  he  has  obtained  far  more 
concordant  results  by  its  use  than  by  Lowenthal's  method. 

— H.  T.  P. 

The  Detemtination  of  Nitrogen  in  Nitroyenous  Super- 
phosphates. P.  Zipperer.  Chem.  Zeit.  12,  955. 
Andolaed's  statement  that  nitrogenous  superphosphates 
undergo  a  partial  decomposition  at  25°  to  30"  C,  with  the 
loss  of  a  portion  of  nitrogen,  is,  in  the  author's  opinion,  not 
confirmed.  If  superphosphates  are  carefully  prepared,  and 
contain  no  free  sulphuric  acid,  no  loss  of  nitrogen  takes 
place,  even  at  the  temperature  of  boiling  water.  On  the 
other  hand,  it  is  well  known  that  a  more  favourable  result, 
as  regards  soluble  phosphoric  acid,  is  obtained  if  the 
superphosphates  contain  from  I  to  2  per  cent,  of  uncom- 
bined  sulphuric  acid.  If  In  such  samples  the  nitrogen  be 
estimated  by  the  Schlbsing-Grandeau  method,  too  little 
nitrogen  will  be  found,  as  the  method  prescribes  the 
concentration  of  the  aqueous  extract,  whereby  a  loss  of 
more  or  less  nitrogen  is  inevitable.  The  author's  method 
of  proceeding  avoids  this  inaccuracj'.  10  or  20  grms.  of  the 
substance  to  be  teste<l  are  treated  in  a  mortar  in  "the  usual 
manner.  The  mass  is  then  put  into  a  litre  flask,  which  is 
filled  up  to  the  mark.  It  is  allowed  to  stand  for  two  hours 
(being  shaken  from  time  to  time),  and  500  cc.  are  filtered 
through  a  dry  filter.  This  is  carefully  neutralised  with 
sodium  hydrate,  free  from  nitrogen,  using  phenolphtale'in  as 
au  indicator  After  neutrahsation  the  solution  is  diluted 
with  water  to  1,000  cc,  shaken,  and  filtered.  100  cc.  of  the 
filtrate  are  evaporated  to  dryness  in  a  platinum  capsule,  the 
residue  is  taken  up  with  a  little  water  and  sulphuric  acid, 
and  the  nitrogen  therein  estimated  by  the  Schlosing-Grandeau 
method,  or,  better  still,  by  means  of  Limge's  nitrometer. 
The  amount  of  the  original  substance  to  be  weighed  out  for 
the  test  should  be  regulated  so  that  about  35  cc.  of  nitric 
oxide  are  obtained  by  the  gasometric  method. — S.  H. 
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FOETSCHKITIE      DEB      THEERFARBB>-PABEIKATIO>f     rXD     Vek. 

WASDIEB  IxiirsTKIEZWEiGE,  1877— 1S87.  An  der  Hand  der 
Systematisch  Geordueten  und  mit  Kritisehen  Aiunerkung»n 
versehenen  Deutschen  Eeichs-Patente.  DareestcUt  von  Dr.  P. 
Feiedlaxder.  Privatdocent  an  der  technischen  Hochschule 
xu  Karlsruhe  i.  B.  Berlin:  Vei-Iag  von  .Julius  Springer,  1SS8. 
London  :  H.  Grevcl  and  Co.,  33,  King  Street,  Covent  Garden. 

Liege  8vo.  volume,  bound  in  jiaper  cover.  Price  24  31.  (1/.  4«.). 
It  contains  Preface,  Table  of  Coutents,  599  dskcs  of  subject-matter, 
a  Re;rister  ct  the  Xumbers  of  tlie  Genuan  Patents  recorded,  as  also 
of  the  Applications  for  Patents,  covering  two  pages,  an  alphabetical 
Index  of  the  holtlers  of  Patents,  covermg  4i  pages,  and  finally,  a 
complete  alph.abetical  Index,  covering  8  pages. 

The  classification  of  the  matter  of  the  Contents  is  as  follows  t— 
Intermediate  products  of  the  Tar  Induslrj-  (I  to  29  pages).  Tho 
Tripheoylmethane  Colours  (pages  30  to  123).  Indigo  Blue,  Isatine 
and  the  Indole  Derivatives  (pages  124  to  154).  Quinoline-,  Quin- 
oialin-,  Phenylpyrazol-,  and  Pyfrol.compounds  (pases  15.5  to  22S). 
Salicylic  Acid  and  Phenolcartonic  Acids  (pages  226  to  24()).  Colours 
from  Diphenylamine  and  its  Derivatives  (pages  241  to  JOS).  An- 
thracene Colours  (paies  299  to  313).  Phthaleius  (pages  314  to  320). 
^■ltro^^olours  (pages  321  to  332).  Xitrosonsompounds  (pages  a33  to 
340).  Azo  Colours  (pages  341  to  554).  Colours  of  various  compo- 
silion  (pages  .555  to  56.)).  Organic  Compounds  of  various  compo- 
sition (pages  3«6  to  596).  Appendix.  The  work  gives  a  clear  and 
precise  account  of  all  tiiat  has  been  done  in  Colour  Chemistry 
between  the  years  1877  and  1887. 


CnBMiscH-TECHXisCHES  REPEETORir.M.  Lcbersichtlich  geord- 
neto  Mittheilungen  der  neuesten  Erfludungen,  Fortschritte  imd 
Vebesserungen  auf  dem  Gebietc  der  technischen  und  indus- 
triellen  Cheraie  mit  Hinweis  auf  JIasehinen,  .Apparate.  und 
Literatur.  Hemusgegelwn  von  Dr.  Emil  Jacobssx.  Berlin, 
S.W..  18SS.  R.  Gaertner's  Verlagsbuchhandlung  -  Hermnnn 
Heyfelder.  Schonebergcr-^trasse  26.  London  :  H.  Grevel  and  Co, 
;53,  King  Street,  Covent  Garden. 

This  quarterly  repirt  on  the  progress  of  Chemical  T.-chrology 
takes  I  he  form  of  an  8vo.  volume,  bound  in  paper  cover,  fumisbeii 
with  numerous  illustrations,  and  a  full  alphabe  ical  Index  for  the 
annual  set  at  the  ead  of  th  *  last  quarter's  issue  of  each  year.  The 
matter  is  classified  as  follows :— (1.)  Building  Materials"  Cements, 
aud  Artificial  Stone.  (2.)  Colours.  Dyeing,  and  Printing.  13.)  Coal- 
tar  Products.  14.)  Fats,  Oils,  lUumuiatiug.  and  Heating  Materials. 
(5.)  Fermented  Drinks.  (6.)  Tanning.  Le.atiier,  and  (Slue  Manu- 
facture. (7.)  Textiles.  (8.)  Glass  and  Earthenware.  (9.)  Wood 
and  Horn.  (10.1  India-rubber.  (11.)  Cemcnt.s.  (12.)  Lakes, 
Varnishes, and  Paints.  (13.)  Metals.  (14.)  FoodsUifts.  (15.)  Paper. 
(16.)  Photography.  (17.)  Bye-Products,  Refuses,  Manures,  Disin- 
fectants, and  Sanitary  Science,  (is.)  Soaps.  (10.)  Explosives, 
Matches,  ic.  (20.)  Preparation  and  PuriBcation  of  Chemicals. 
(21.)  Cliemical  .Analysis.  (22.)  Apparatus.  Machinery,  Technical 
Electricity,  Thermotcchnology.  (23.)  Adulteration'  of  Trade- 
Products,  &c.  (2t.)  Xew  Books.  The  last  number  issued  of  these 
Reports  is  that  for  the  second  quarter  pf  1S87, 


Sewage  Tseatmbxt,  PtJEiriCATiox,  jind  TJtilisatios.  A 
Practical  Manual  for  the  Use  of  Corporations,  Local  Boards, 
Medical  Officers  of  Health,  Inspectors  of  Nuisances.  Chemists 
Manufacturers,  Riparian  Owners,  Engineers,  and  Hatepavers. 
By  J.  W.  Slater,  F.E.S.,  late  Editor  of  "Journal  of  Science." 
.Author  of  '•  JIanual  of  Colours  and  Dye  Wares."  London : 
Whittaker  and  Co.,  Paternoster  Square.  George  Bell  and  Sons, 
A' ork  Street,  Covent  Garden.    1SS8. 

This  is  an  8vo.  volume,  bound  in  cloth,  price  6s.,  containing  267 
pages  of  subject-matter,  and  4  pages  devoted  to  au  alphabetical 
Index.  Following  the  Preface  and  Introduction  we  find  the  subject- 
matter  classified  as  follows  in  20  chapters :— Chap.  I.  Sewage; 
Xature  and  Composition.  CffAP.  II.  How,  When,  and  Where  is 
Sewage  Injurious?  Cuap.  III.  Disposal  and  Treatment  ot  Sewage. 
CitAP.  IV.  Water-carriage  in  General— Sewer  Gas— Dangers  of 
Escape  into  Houses.  &c.  Chap.  V.  The  Bazalgette  Svstem  a  failure 
in  London.  Chap.  VI.  Irri,ration,  its  Principle  and  (Auditions,  Ac. 
CHAP.  VII.  Modifications  of  Irrigation.  Chap.  VIII.  Filtration, 
Structure  of  Filter  Beds,  ic.  Chap.  IX.  Precipitation,  ic. 
CuAP.  X.  Deodorising.  Chap.  XI.  Destniction  of  Sewage. 
Chap.  XII.  Promiscuous  Methods.  Chap.  XIII.  Self-purification, 
Ac.  Chap.  XIV.  Detection  of  Sewage  Pollution  in  Rivers,  4c. 
Chap.  XV.  Recognition  of  Pttrification  in  Sewage  Tanks,  4c. 
Chap.  XVI.  Precipitation  Mud,  Methods  of  Drying,  ic.  Chap. 
XVII.  Sewage  Manures,  Errors  regardmg  these.  (IIhap.  XVIII. 
.Sewage  Legislation,  &o.  Chap.  XIX.  Sewage  Patents.  Chap.XX. 
Discussion  on  Dr.  Tidy's  Paper  before  the  Society  of  Arts,  May  5th, 
18S3.    The  work  is  illustrated  with  four  wood  engravings. 
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(From  the  Board  of  Trade  and  oilier  Journals.) 


TARIFF  CHANGES  AND    CUSTOMS 
REGULATIONS. 

Italy. 

Customs  Decision. 

Jlr.  J.  G.  Kciinedv,  Hor  Majesty's  CliarR*!  d'Attaires  at  Uomo, 
writing  under  date  of  the  8th  August  hvst,  states  that  the  Italian 
College  of  Customs  experts  have  decided  that  "  fenacetina " 
(which  in  its  rouiposition  has  gieat  analogy  with  "  acetanilida  " 
and  ■'  antifebriua ")  shall  bo  classified  with  "  Alkaloids  uut 
described." 

ModificalioH  of  Customs  Duties  on  Chemicals. 

Mr.  J.  G.  Kennedy,  in  a  further  despatch,  dated  tlie  9th  August 
last,  encloses  copy  and  translation  of  a  Royal  decree  modifjing  the 
Italian  Custouis"duties  on  chemicals.  The  following  is  a  copy  of 
the  translation  in  question ; — 

"  The  following  clianges  are  introduced  into  the  General  Customs 
tariff  approved  "by  the  law  of  July  It,  188",  to  take  effect  from 
August  1, 1888 :—  " 


No.  in 
Tariff. 


Classification  of  Articles. 


Rates  of  Duty. 


30        Acids : 

I            Acetic  acid  (including  common  vine- 
gar), containing  of  pm-e  acetic  acid  : 
1 .  Ten  per  cent,  or  less Quintal 

i.  More  than  lu  per  cent.,  but  less 

than  .iO  per  cent '        „ 

,  3.  Fifty  to  lUO  per  cent |        „ 

-    m  Crystallised  acetic I       ,> 

51        Other  chemical  products  : 

a      I      Saccharine I  Kilog. 

I 
6  Not  specified Quintal 


Lii-e. 


180 

■ioo 

10 

i 


Surtax  on  Alcohol  employed  in  certain  Chemical 
Compositions. 

A  flirther  despatch,  dated  the  Sth  .Vugust  last,  from  Mr.  J.  G. 
Kennedy,  encloses  translation  of  a  notice  issued  by  the  Director- 
General  of  Italian  Customs  on  the  aSrd  July  last,  respecting  a 
surtax  to  be  levied  on  alcohol  employed  in  the  composition  of 
anatheriiie  water,  chloral  liydrate,  and  syruj)  of  sarsaparilla.  The 
following  is  a  copy  of  the  translation  in  question  :  — 

"  For  guidance  of  the  Custom  house  authorities  notice  is  given 
that,  on  the  importation  in  the  kingdom  of  the  anatherinc  water 
of  Dr.  Popp,  of  chloral  hydrate,  and  of  syrup  of  sai-saparilla,  is  to 
be  levied  respectively  the  surtax  of  ;W  lire,  IW  lire,  and  2t  lire 
jter  quintal  for  the  alcohol  employed  in  the  manufacture  of  the 
said  composed  medicaments  in  accordance  with  the  decisions 
taken  bv  the  Superior  Board  of  Health,  pursuant  to  Art.  i  of  the 
law,  .July  li.  1SS7." 

SWITZEKLAND. 

Classification  of  Articles  in  Customs  Tariff. 

Quintal  =  220*4  lbs.  avoirdupois.    F^iunc  =  9i"^. 

■   The  following  decisions  affecting  the  classification  of  articles  in 
the    Smss  Customs    tariff    were    given    by    the    Swiss    Customs 
authorities  during  the  mouth  of  July  last :  — 
Liquid  ext ract  of  quebracho  wood. — Category  ItJ.  Duty, 30 cent imes 


per  quintal, 
iolid 


Solid  extract  of  quebracho  wood. — Category  17.    Duty,  1  frauc 
per  quintal. 

PoRIUCiAl. 

Prohibition  of  Impart  of  Saccharin. 

A  despatch,  dat<Hl  the  18th  .\ugust  last,  has  been  received  from 
.Sir  G.  F.  Bonbam.  Her  ^lajesty's  Chargti  d'Atfaires  at  Lisbon, 
enclosing  copies  and  translation  of  a  decree  which  bad  been  pub- 
lished in  the  Official  Gazette,  ju-ohibiting  the  importation  into 
Portugal  aiid  the  islands,  except  under  certJiin  specified  conditions, 
of  saccharin  and  of  such  articles  of  food  into  the  composition  of 
which  it  enters.  The  following  is  a  copy  of  the  translation  of  tho 
decree  in  question  : — 

"  -Vrticle  1.  The  importation  of  saccharin,  whether  pure  or  mixed 
with  any  article,  and  likewise  of  any  articles  of  food  that  may 


ooutain  the  same,  into  the  continental  part  of  the  kingdom  or  into 

the  adjacent  islands,  is  prohibited,  except  under  the  conditions  set 
forth  in  tile  following  article. 

"  Article  2.  (heniists  will  be  allowed  to  import  this  product  after 
having  obtained  the  iiermission  of  the  Government,  wiio  must  t^ikc 
the  advice  of  the  General  Board  of  Customs. 

"  §  For  tlie  intents  and  purposes  of  this  article,  importers  will 
have  to  make  a  jjetition  stating  the  amount  of  saccharin  which 
they  wish  to  import  and  through  which  Custom  house  they  wish  to 
do  so." 

ViCTOKIA. 

Proposed  Modification  of  Customs  Tariff. 

The  foUoM'ing  is  a  list  of  drugs  now  ilutiable  under  the  Customs 

tanlT  of  Victoria,  but  which  it  is  i)roposed  to  admit  free  of  duty  on 

and  after  the  1st  .hinnary  ISS'J:— 

Cartjolic  acid,  oxalic  .-leiit.  picric  acid,  aloes,  cannabis  Indica,  faba 

amara,  grains  of  Paradise,  bromide  of  potassium,   iodide  of 

potassium,  and  quassia. 


EXTRACTS  FROM  BRITISH  AND  FOREIGN 
CONSULAR  REPORTS. 

Itai-ian  Trade  for  the  First  Half  of  1888. 

Mr.  J.  G.  Kennedy,  Her  Majesty's  Charge  d'Atfaires  at  Rome,  in 
a  despatch,  dated  the  15th  August  last,  gives  some  statistics  of 
Italian  trade  for  the  first  six  months  of  the  current  year,  extracted 
from  a  pidjlication  recently  issued  by  the  Italian  Customs 
Department,  The  following  is  an  extract  from  the  despatch 
in  question  :^ 

"  These  statistics  have  been  specially  compiled  with  a  view  to 
show  the  effect  upon  Italian  international  commerce  of  the  tariff 
war  with  France  ;  conse(iueiitly  the  trade  movement  of  January 
and  February  is  separated  from  that  of  the  other  four  months. 

"  In  drawing  conclusions  from  these  statistics,  one  must  take 
into  account  the  extraordinary  amount  of  goods  imported  during 
the  last  quarter  of  1887,  in  anticipation  of  the  higher  duties  of  tho 
new  General  Customs  tariff. 

"  The  total  value  of  imports  during  the  six  months  xmder  con- 
sideration amounted  to  21,187.000^,  being  less  by  more  than 
5,000,uoo;.  as  compared  with  the  same  period  in  1S87. 

"  The  value  of  exports  is  given  at  19,230,000^.,  being  less  by 
1,297,000^.  th«u  in  1«87. 

"  The  values  of  imports  of  snear,  coffee,  and  colonials  were  less 
by  about  800,000^.,  and  those  of  cereals,  flour,  and  rice  by  about 
1,000,000«. 

"Textiles  show  a  diminution  of  more  than  ],8uo,flOOJ.,  but 
imports  of  raw  material  (cotton,  jute,  &c.)  greatly  exceeded  that  of 
1887. 

"Cotton  tissues  of  ordinary  qualities  were  less  by  35.000  quintals, 
and  tissues  of  wool,  comlted.  by  7.000  quintals.  Silk  tissues,  whii'h 
mainly  come  from  France,  show  a  falling  off  of  lOO.OtiO  kilos.,  of  the 
value  of  about  4Si),U0ti/.  sterling. 

"  Lesser  quantities  were  also  imported  of  timber,  wood,  and  its 
manufactures,  which  come  mainly  from  Austria,  and  of  iron 
manufacttu-ed  articles  which  come  chiefly  from  Great  Britain  and 
Giermany. 

"These  statistics  prove  a  lesser  diminution  in  French  imports 
than  had  been  anticipated,  and  it  is  known  that  large  ((uantities  of 
French  textiles  enter  Italy  as  Swiss  goods  or  as  contral>and. 

"  In  some  trade  articles  Great  Britain  would  seem  to  have  benefited 
by  the  war  tariff  estabhshed  against  F'rance.  British  imports  have 
increased  in  chemical  products,  such  tis  acids,  soda,  and  pntash, 
nitrates, resins,  soaps,  and  varnish  ;  also  in  fancy  hardware,  stearines, 
oils,  cements,  clocks  and  watches,  and  in  some  classes  of  metals, 
as  copper  and  brass  manufactures,  tin  and  lejid,  plates  of  iron, 
manufactured,  raw  iron  worked,  also  wall  papers,  fancy  woodwork, 
also  in  silk  tissues  and  drawn  silk,  and  in  yarns  of  wool",  hemp,  and 
jute;  but  the  statistical  tables  show  a  general  and  consideral)le 
diminution  of  British  imports  in  pig  iron  and  maimfactiired  goods 
of  iron  and  steel." 

Trade  Notices  on  Uruos  and  Several  Chemical 
Preparations,  by  Geue  and  Co.,  Dresden. 

(View.  Ind.  11,  333. 

Ammonia  Salts. 

.Immonia  salts  are  firm  owing  to  the  rise  in  price  of  sulphate. 
The  carbonate  forms  an  exception,  as  English  traders  make  cbea|> 
offers  in  the  German  market,  and  thus  prevent  a  rise  of  prices, 

Autifchrin. 

The  consumption  for  medical  purposes  steadily  incrt-ases,  and  the 
article  is  in  great  demand  for  export, 

Antipijrine  and  Pheiiacetin. 

These  two  preparations  arc  still  in  great  favour.aud  are  evidentlv 
medically  applied  in  the  most  \aried  manner. 
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Arsenic, 

Arsenic  ore  is  at  present  rather  scarce,  and  arsenic  preparations 
have  accordingly  risen  in  value.  This  is  esiwcially  the  case  with 
arsenioiis  acid,  both  in  lurap  and  flour,  whereas  metallic  arsenic 
can  bo  had  iu  suflicient  quantities.  The  production,  import  and 
export,  of  arsenic  iu  the  past  three  years  was  as  follows : — 


Production. 

Import. 

Export. 

1883 

Tons. 
1,823 

1.371 

1,756 

Tons. 
811 

8M 

313 

Tons. 
718 

1886 

573 

1887 

633 

The  consumption  has,  therefore,  considerably  decreased  in  the 
last  year. 

Borax  and  Boracic  Acid. 

The  import  and  export  showed  the  following  figures :— 


Import. 

Export. 

18S6 

Tons. 
4,297 

2,374 

Tons. 
1  758 

1SS7 

801 

The  consumption  for  industrial  purposes  cannot  have  decreased 
to  any  lar^e  extent,  and  it  is  therefore  probable  that  manufacturers 
preferred  Calirorniau  and  Chilian  calcium  borate  to  the  boracic 
acid  from  Toscany. 

Quinine  and  Quinine  Bark. 

Owinjr  to  the  action  of  Xew  York  speculators,  the  price  for 
quinine  rose  last  December  from  40  marks  to  70  marks  per  kilo. 
Gradually  the  American  demand  lessened,  and  prices  soon  went 
back  to  16  marks  per  kilo.  The  present  stock  of  quinine  bark  is 
estimated  thus  :— 

Bales. 

In  London 60,000 

In  Paris 7.000  | 

In  New  York 2,000  I 

which  quantities,  calculated  as  containing  2  jwr  cent,  of  quinine, 
correspond  to  ISS.OiKi  kilos,  of  quinine  sulohate,  which,  along  with 
last  year's  stock  of  the  finished  article,  is  about  equal  to  the  yearly 
consumption  of  the  world.  Under  these  circumstances,  the  prospect 
of  a  rise  in  the  price  of  quinine  is  not  very  encouraging. 

Potassium  Chloride. 

The  demand  for  this  chemical  in  the  past  year  was  very  high, 
and  the  first  four  months  of  the  present  year  showed  an  increasing 
demand.  In  May  it  diminished  so  much  that  the  syndicate  of  the 
manufacturers  resolved  to  restrict  their  output  from  the  1st  June 
to  25  tons  per  day.  It  is  believed  that  only  temporary  conditions 
of  the  market  caused  this  check,  and  that  the  demand  will  soon 
return  aj^in  to  its  normal  level. 

Gall-nuts. 

In  the  Iwginning  of  this  year  the  stock  was  small.  The  price 
accordingly  rose  in  London  for  China  gall-nuts  from  67s.  to  72«. 
|)er  cwt.  After  the  arrival  of  the  new  harvest,  the  price  quickly 
receded,  and  Shangai  offered  first  quality  at  oOis.  per  cwt.  c.  i.  f. 
Hamburg,  whereas  an  inferior  quality  was  considerably  cheaper. 
Turkey  gall-nuts  rose  towards  the  end  of  last  year  from  &Ss.  to  &1». 
per  cwt.,  since  then  they  are  again  quoted  at  3S».  Hamburg 
imported — 


Gvm  Arabic. 

The  war  in  the  Soudan  and  the  amuchy  still  prevailing  there  had 
an  injurious  influence  on  the  production  and  export  of  African  gum. 
The  shipments  became  gradually  less,  and  at  last  ceased  altogether, 
especially  as  far  as  the  best  gum  from  Cordofan  is  concerned.  For 
industrial  purposes  Australian  and  East  Indian  gum  has  now  taken 
the  place  of  the  African  article.  It  is  a  matter  of  course  that  the 
scarcity  of  African  gimi  caused  the  price  to  rise  tremendously. 
Only  a  few  months  ago  340j.  per  cwt.  were  paid  for  an  inferior 
quality,  and  even  600«.  per  cwt.  for  the  liest  kind,  whereas  m  1883 
the  prices  were  55«.  and  100».  respectively. 

Iodine. 

The  export  of  iodine  from  Iqiiique,  Pisagua,  and  Tocopilla  was 
estimated  in  1*S7  as  1,600  quintals,  whereas  the  sales  in  Europe  are 
said  to  have  amounted  to  5,300  quintals  of  a  value  of  3011,000'.  It 
therefore  appears  there  are  still  large  stocks  in  Europe,  which 
restrict  a  free  development  of  this  manufacture. 

Copper. 

The  price  of  copper  sank  to  a  very  low  level  in  October  1887,  aud 
copper  was  quoted  in  London  at  38/.  10s.  per  ton.  A  powerful 
French  syndicate  then  imdertook  to  monopolise  the  sale  of  this 
metal,  and  within  less  than  two  months  the  price  rose  from  38J.  to 
So/,  per  ton.  How  long  this  artificial  rise  will  be  maintained  is  at 
present  diflicult  to  say. 

Opium. 

The  opium  harvest  has  been  very  satisfactory,  and  if  the 
remainder  of  last  year's  stock  be  added,  the  quantity  on  sale  is  so 
large  as  to  justify  the  present  low  price.  Improvements  in  the 
cultivation  and  new  plantations  have  increased  the  production 
very  largely,  whereas  the  consumption  has,  if  auything,  decreased, 
partly  owing  to  new  synthetic  soporifics. 

Oxalic  Acid, 
The  high  price  of  last  year  fell  5  per  cent,  at  the  end  of  the  year. 


Glycerin. 


Towards  the  end  of  ISSii  a  syndicate  was  formed,  which  bought 
up  the  whole  stock  of  pure  and  crude  glycerin,  in  order  to  obtain 
the  control  of  the  market.  The  price  soon  rose  over  100  per  cent., 
but  a  decreasing  demand  compelled  the  syndicate  to  reduce  the 
pnce  by  15  per  cent,  in  .\pril. 


Mercury. 

The  speculative  movement  in  the  metal  market  screwed  up  the 
price  of  mercury  from  11.  to  11/.  within  a  few  days.  Large  addi- 
tional supplies  from  abroad,  however,  soon  put  the  price  back  to  its 
former  position.  Recently  Russian  mercury  appeared  in  the 
market,  as  also  a  product  of  Austrian  and  Californiau  origin.  These 
new  sources  will  probably  prevent  in  the  future  an  arbitrary  rise 
in  v.olue. 

iV^ifre. 

Since  the  dissolution  of  the  convention  of  South  American  nitre 
manufacturers,  the  import  of  nitre  into  Europe  has  increased,  and 
so  has  also  the  consumption,  especially  for  manurial  piurposes.  The 
import  into  Germany  for  the  first  four  mouths  of  the  present  year 
amounted  to  150,436  tons. 

Shellac. 

The  shipments  from  Calcutta  to  London  in  the  past  year  were 
55.002  boxes,  of  which  46,585  were  consumed,  and  the  remainder 
increased  the  1886  stock  from  BO.Oll  to  68,423  boxes.  The  price  was 
therefore  falling,  uutil  in  Xovemtjer.  owmg  to  speculation,  the 
price  rose  from  10«.  to  15s.  per  cwt.  Xew  supplies  from  Calcutta 
quickly  brought  prices  back  to  an  even  lower  position. 

Tartaric  Acid. 

The  trade  in  tartaric  acid  showed  little  life  during  the  past  few 
months.    Large  stocks  on  hand  prevent  a  hardening  of  prices. 

Tin. 

This  metal  shared  the  fate  of  copper,  and  a  "ring  "of  financial 
speculators,  which  had  the  control  of  the  tin  market,  put  up  prices 
in  December  1S87  from  lnO/.  to  ISii/.  per  ton.  In  order  to  remain 
masters  of  the  situation  the  syndicate  had  to  buy  up  15,000  ions  of 
tin,  but  the  continued  supplies  of  tin  from  Banca  and  BUhton 
assumed  such  enormous  proportions,  that  the  syndicate  found  it 
beyond  their  power  in  April  188S  to  continue  their  purchases,  and 
the  "  bull  "  movement  suddenly  collapsed.  The  price  of  tin  sank 
within  two  days  from  170f.  to  80/.  per  ton.— S.  H. 


On  the  Developmest  op  the  ST.issFtrRi  Ixdustrt 

DUltLNT,    the    last    FEW"   YeABS. 

Borsche.  Chem.  Ind.  U   297. 

The  past  Ave  years  have  been  for  the  Stassfurt  industry  a  period 
of  quiet  development.  A  new  shaft,  the  Hercyma  at  Vieneuburg, 
h.-is  been  added  to  the  six  older  ones,  and  two  new  Solvay  works 
are  be;ng  built  at  Thiedenhall  and  Jcssnitt,  which  will  commence 
(ipenitions  in  the  course  of  this  year.  Xo  imp<irtant  improvements 
have  been  introduced  in  the  preparation  of  potassium  chloride 
from  carnallite.  Lately  the  firm  of  Solvay  and  Co.  have  taken  out 
patents  for  tha  treatment  of  carnallite  and  kainite  bv  a  drv 
method,  but  these  processes  have  not  yet  been  tried  in  practice. 
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Special  attention  has  been  (riven  to  tlie  boiling  down  apparatns  by 
ooveriiiK  the  pan  and  utilising  Uic  steam  Bivcn  oft.    The  fireplaoBS, 
which  arc  arranged  for  brown  coal,  have  lic.ii  altered  to  he  suitable 
lor  the  use  of  gaseous  luel,  and  the  consumption  ot  fuel  has  been 
Ihercbv  reduced.     Since  the  middle  of  last  year  the  daily  work 
amounted   to   2,750  tons  of  camallite      The  pnce  of  POta|Sium    ^ 
chloride  is  stdl  unaltered,  viz.  :-13-40  M.  per  100  kilos,  .and  8(1  per 
cent  KCl.    For  the  manufacture  of  sulphates  kainife  is  esclusi\el.v 
used,  and  in  addition  to  the  known  methods  ne\y  processes  have 
lieen   patented    by    Dnpre,    Borsche   and    Brunjes,    Precbt,   and 
Nahnsen.    The  first  proiluct.  iwtassium  masniesium  sulphate,  is  in 
all  cases  the  same:  the  cr.vstallised  material  contains  41  per  cent. 
to42i)er  cent.  SO.K,.  and  the  calcined  «  per  cent,  to  oO  per  cent 
SO.K,     The  prices  were  7  M.  and  S'SO  51.,  respectively,  per  100 
kilos  ""  The  dailv  consumption  of  kainite  for  this  purpose  was  from 
175  to  200  tons'.    The  potassium  inagnesuim  sulphate  forms  the 
raw  material  for  the  manufacture  of  potassium  sulphate,     the 
attention  of  chemists  has  been  greatly  occupied  with  attempts  to 
make  hydrochloric  acid  and  chlorine  from  masnesiuni  cblonde. 
Of  all  the  patented  processes  none  has  been  worked  in  btassturt  on 
.  such  a  scale  as  to  be  a  pronounced  success.    Nevertheles,s,  it  is 
well  known  that  all  the  great  works  of  Stassfurt  and  neighbourliood 
are  experimenting  in  this  direction,  and  the  r.est  few  years  may 
form  an  epoch  in  the  history  of  tlie  chlorine  industry.    One  large 
works  is  about  to  put  up  an  extensive  plant  for  the  manufacture  of 
hvdrochloric    acid  by  a   secret  process.     The  boeiete  Anonyme, 
which  worked  Engel's  potassium  earlwnate  process,  has  suspended 
operations,  but  the  "  Vereinigte  Chemisehe  Fabrikeii '  are  erecting 
a  large  works  for  the  manufacture  of  potassium  carbonate  by  the 
Borsche-Briinjes  patent  process.— S.  H. 


MISCELLAyEOUS  TBADE  NOTICES. 
AVoOD-OLL  Industry  op  Sweden. 


The  industry  of  manufacturing  oil  from  wood  becomes  every  year 
more  and  more  important  in  Sweden.  Those  parts  of  the  timlier 
which  have  hitherto  been  supposed  to  be  useless,  such  as  the  stumps 
and  the  roots,  are  no  longer  left  in  the  forests,  but  are  subjected 
to  various  processes  by  which  not  only  wood-oil,  but  turpentine, 
creosote,  acetic  acid,  charcoal,  and  hir,  are  obtained  from  them. 
La  Mature  states  that  the  woodKids  now  commonly  produced  in 
Sweden  cannot  be  burned  in  ordinary  lamps,  as  the  great  quantity 
of  carbon  which  these  oils  contain  makes  them  smoke.  They  need 
sneeiol  lamps,  not  unlike  the  ordinary  photogenekmps,  which 
latter  can  easily  be  adapted  to  the  use  of  wood-oil.  Mingled 
with  photogene  in  certain  proportions,  the  wood-oil  can  even  be  . 
emoloved  in  ordinary  lamps.  It  costs  65  centimes  the  litre.  It 
is  not  liable  to  explode,  and  lasts  S5  times  longer,  during  con- 
sumption, than  photogene.  The  wood-oil  for  lamps  is  almost 
entirely  manufactured  from  pines  and  lirs.  In  Sweden  there  are 
about  30  factories,  producing  at  this  moment  nearly  40,000  htres  of 
wood-oil. 

Liquefied  Gases. 

Some  new  regulations  which  have  been  published  concerning  the 
transport  of  liquid  carbonic  acid  and  nitrous  oxide  gases  may  be  < 
of  interest  to  English  export  agents.  It  is  ordered  that  the  liquids 
must  be  filled  into  wroneht-steel  or  wrought-iron  vessels  previously 
tested  to  a  nressure  of  25ii  atmospheres.  The  taps  must  bs  secured 
by  special  caps.  The  cylindrical  form  is  not  allowed  unless  it  be 
designed  in  such  a  manner  a>  to  counteract  the  tendency  to  roll 
along  plane  surfaces.  Carbonic  acid  gas  will  be  also  allowed  it  the 
nressim;  does  not  exceed  20  atmospheres,  and  it  is  to  be  kept  in 
vessels  similar  to  those  above  described ;  these  latter  must  have 
been  subjected  to  a  pressure  at  least  one  and  a  half  times  as  great 
:isthat  which  the  contents  will  exert.  Acids  are  also  considered 
worthy  of  more  attention  as  regards  ti-anspprt,  and  now,  though 
thev  liiav  be  still  stored  in  carboys,  .\-et  the  hay  or  straw  in  which 
the"vessel  itself  is  packed  must  be  impregnated  with  solution  o( 
calcic  cliloridi-,  sodic  sulphate  or  chloride,  or  ferric  chloride,  so  as 
lo  diminish  its  tendency  to  ready  inflammability.  Other  directions 
are  given,  but  the.se  apply  only  to  Continental  railway  companies.— 
Clumist  atul  Druggist. 

The  Ksi'OKT  of  B.\sic  .Sl\u  to  Gebmanv. 

It  aopcars  tliat English  agriculturists  fail  to  appreciate  the  value, 
or  rather  do  not  understand  the  excellent  fertilising  qua  ities  of 
basic  steel  slag.  On  the  Continent,  on  the  other  hand,  large 
iiuantities  of  this  slag  ground  up  are  used  for  manunal  purposes. 
So  much  so.  that  large  quintities  of  it  are  exported  from  thii 
eomitrv  to  dillerent  parts  of  Germany.  K  in  the  hands  of  the 
Genua"n  agriculturist  the  biusic  slag  is  found  beiiclicial,  atid  it  pays 
to  have  it  sent  over  from  this  country,  it  surely  would  be  to  the 
interest  of  English  tanners  to  make  more  free  use  of  it.  \\e 
suppose  it  is  another  instance  of  the  inertia  of  the  English  mind- 
slow  to  adopt  a  new  thing,  even  though  good.  This  wholesale 
exDortation  of  basic  s*ag  is  a  striking  instance  of  want  of  appre- 
ciation of  a  gtiod  thing.  For  a  long  time  past  it  would  appear  Uiat 
great  quanfities  of  basic  slag  have  been  going  away  from  the 
North-Eastcm  Steelworks,  and  perhaps  other  northern  basic  steel 
establishments  also,  to  the  order  of  German  importers,  where  it  is 
ground  to  exceeding  fineness  and  sold  for  manurial  and  other 
Purposes.  And  now  it  is  announced  that  the  btailordslure  Steel 
and  lUTOt  Iron  Company,  Limited,  W  olverhampton,  are  taking  the 
same  course.    Some  time  ago  this  company  went  to  much  expense 


to  lav  down  grinding  plant,  but  experience  has  proved  that  the 
demand  from'the  English  market  has  been  insufficient  to  consume 
anything  like  the  whole  make,  and  now  the  company  have  obtained 
orders  from  Germany  to  export  this  product  direct  to  the  Father- 
land in  the  raw  state.  It  is  intimated  that  the  Sermans  will  take 
ven- nearly  ill!  the  company  can  produce,  and  at  the  present^  time 
a  stock  of 'l2  on)  tons  of  unground  slag  ami  900  tons  of  ground  sla« 
is  about  being  despatched  from  the  Stallordshire  Works.  It  is 
estimated  that  at  the  present  time  Germany  is  grnding  up 
something  like  500,0)0  tons  of  basic  slag  per  annxxm.—Mecliamca'. 
ITorld. 

Gebmax  CuEMtc.iL  I.N  DCSTEY.— Reports  of  the 
Germ.\>-  Ca.iMBERS  OF  Commerce. 

The  production  of  the  German  chemical  industry,  which  repre- 
sents an  annual  payment  of  62.000,000  marks  (3,100,000(. )  iii  wages, 
has  again  risen  during  the  past  year,  while  its  maniigctures  have 
been  consumed  by  the  various  trades  without  any  dithculty  what- 
ever    A  gradual  improvement  in  the  state  of  affairs  was  noticed  as 
compared  with  former  years,  inasmuch  as  the  prices  of  many  raw 
materials  as  well  as  those  of  many  manufacturedarticles,  experunced 
a  sensible  rise,  which,  however,  according  to  the  report   of  the 
Chamber  of  Commerce  for  Upper  Bavaria,  in  the  majority  of  cases 
depended  less  upon  natural  than  upon  artificial  circumstances,  viz., 
upon  the  formation  of  conventions.    It  is  qiute  true  that  increased 
compi^tition  often  necessitated   manufacturers  working    at  very 
modest  profits;  indeed  some   few  articles  show   a    reduction   in 
prices     The  rejiorts  of  the  Chambei-s  of  Commerce  are  unanimous 
in  complaining  bitterly  that  the  exports  to  certain  countries,  which 
at  one  time  were  so"  important,  more  esjiecially  to  Russia  and 
Austria,  have  been  so  extraordinarily  hampered  by  the  present 
conditions  of  the  duties.    Thus,  according  to  the  report  of  the 
Konigsberg  Chamber  of  Commerce,  the  trade  in  technieal  drugs 
and  chemicals,  which  at  one  time  was  so  brisk,  has  now  lost  almost 
all  its  importance  since  the  Russian  duties,  so  repeatedly  raised, 
were  in  Julv  1SS6  increased  to  almost  prohilutive  rates  for  most 
chemicals.    'The  "Silesia,"  a  union  of   chemical   manufacturers, 
according  to  the  report  of  the  Breslau  Chamber  of  Commerce, 
complains  that  its  former   somewhat  extensive  export  trade  to 
Russia  and  Austria,  owing  to  the  restrictive  duties  imposed   lias 
experienced  a  very  important  falling  off,  owing  to  the  action  of  the 
duty  laws,  so  that  any  remunerative  business  transactions  being 
coin'pleted  with  these  countries   is  almost   entirely   out    of  the 
ouestion.    Austria  not  only  blocks  the  way  with  her  heavy  duties, 
but'  is  entering  into  sharp  competition  with  our  home  industry 
with  the  most  varied  articles,  as,  for  instance,  with  mineral  .acids, 
glaulier  salts,  Ac,  inasmuch  as  many  of  the  manufactures,  which, 
when  imported  into  Austria,  are  subjected  to  a  heavy  duty  and  are 
permitted  to  enter  into  Germany  duty  free.    A  removal  of  the 
disparities  now  existing  with  regard  to  the  treatment  of  duties  in 
the  goods  traffic  to  and  from  Austria  appears  to    be   urgently 
necersarv.    Necessitated  by  the  conditions  of  duty  that  are  being 
imposed.'many  firms  are  finding  themselves  compelled  to  curtail 
their  manufacturing  activity.    As  an  instance  we  may  cite  that, 
according  to  the  report  of  the  C^rlitz  Chamber  of  Commerce,  the 
well-kno'^  manufactory  of  Theodore  Schuchardt,  which  formerly 
worked  two-thirds  for  technical  and  one-third  for  scieiitihc  and 
medicinal  purposes  has.  in  consequence  of  the   law  of  1879,  so 
altered  its  producliou  that  for  about  the  last  four  years  it  hj« 
worked  three-fourths  for  scientific  and  medicinal  and  one-foiu-th 
for  industrial  purposes.    The  maiiufactiure  of  tannin,  tm  prepara- 
tions   dyeing  and   bleaching  requisites,  as  well   as    some    other 
technical  chemicals,  the  firm  has  entirely  given  up.    The  reason  of 
this  is  the  entire  cessation  of  the  exports  to  Russia,  and  partial 
cessation  of  the  exports  to  Austria— a  consequence  of  the  new  policy 
of  protective  duties 


In  spite  of  all  scarcity,  Leblanc  soda  has  declined  .stdl  more, 
which,  according  to  the  commercial  report  of  the  '■  Rhenania  ' 
Chemical  'Works  (report  of  the  Chamber  of  Commerce  for  Aix  la 
Chanelle  and.  Burtscheid),  is  to  be  ascribed  to  the  circumstance 
that  thf  ammonia-soda  works  of  the  German  soda  manufactories 
are  continually  increasing  their  production,  whde  they  are  also 
offering  serious  competition  to  the  older  works  as  regards  caustic 
soda  aiid  soda  crystals.  According  to  the  report  of  the  Buckau 
Chemical  Works  (report  of  the  Magdeburg  Chamber  of  Commerce), 
the  manufactui-e  of  Leblanc  soda  is  in  a  state  of  hopeless  decline. 
and  will  very  soon  have  to  be  entirely  suspended  b.y  this  firm. 
Against  this."  however,  the  demand  from  the  ammouia-soda  pro- 
duced at  their  Stassfurt  works,  as  well  as  for  the  caustic  soda  and 
soda  crystals  obtained  from  the  same,  has  become  so  brisk  that  the 
erectioA  of  a  second  system  could  be  effected  withput  leading  to 
any  accumulation  of  stocks  of  soda.  The  '  Silesm  union  of 
chemical  manufacturers  report  that  ammonia-soda,  owing  to  the 
convention  of  the  manufacturers,  in  spite  of  a  very  important  pro- 
duction, has  experienced  a  considerable  improvement  m  price.  As 
regards  caustic  soda,  however,  the  convention  launched  out  to  the 
disadvantage  of  the  united  manufacturers.  The  few  producers 
not  l*loiiging  to  the  union  obtained  a  rapid  sale,  at  prices  which 
were  but  very  bttle  below  those  of  the  convention,  whde  the 
members  of  this  latter  association  were  checked  both  with  repira 
to  sales  and  proiluction.  In  consequence  of  this,  the  convention 
lias  not  been  renewed  for  ISSS.  The  chief  supplies  for  covering 
sales  of  caustic  soda  fell,  as  usual,  to  the  lot  of  the  tnglish  makes, 
which  have  not  been  able  to  he  suppressed  in  spite  of  the  import 
duty  of  four  marks  per  100  kilos.  The  home  requirements  of  pot.ish 
have  been  almost  entirely  supplied  by  Crtrman  makes  at  somewhat 
higher  prices  than  those  of  last  year.  If,  owing  to  the  union  of  the 
manufacturers,  the  production  has  been  drawn  within  certtin 
limits,  nevertheless,  in  view  of  the  report  of  the  Buckau  Chemical 
Works,  the  sales  of  caustic  and  calcined  potash  could  not  have 
been  made  without  the  sacrifices  which  have  undoubtedly  been 
connected  with  free  and  open  conjjietition  in  this  article. 
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According  to  reports  from  the  Freiberg  Chief  Mining  Bureau,  the 
sales  of  all  kintls  of  sulphuric  acids  have  been  effected  at  lower 
prices  during  the  year ;  while  in  188G  the  average  price  was  1-91. 5 
marks  (U.  lOjrf.)  per  cwt.,  in  1887  it  only  reached  1-415  marks 
(1«.  5d.)  per  cwt.  Again,  the  report  of  the  Hagen  Chamber  of 
Commerce  indicates  the  position  of  sulphuric  acid  during  the 
entire  year  1S87  as  having  been  extraordinarily  unfavourable,  indeed 
the  manufacture  of  sulphuric  acid  has  again  increased,  judging 
from  the  report  of  the  "oldest  merchant  in  Berlin,"  especiallv 
through  the  continued  condensation  of  the  sulphurous  acid  escapini 
from  the  "wastmg"  of  the  zinc  blende  at  the  Rhenish- Westpha- 
han  furnaces.  However,  according  to  the  report  of  the  Buckau 
Chemical  Works,  during  the  last  few  months  the  depression  has 
not  been  so  great,  inasmuch  as  at  the  fiscal  smelting  works  a 
decrease  in  production  has  been  resorted  to.  From  the  Cologne 
report  we  gather  that  since  the  reformation  of  the  defunct  associa- 
tion of  Rhenish  manufacturers  prices  liave  risen  considerably  in 
some  instances  from  30  to  -ii)  per  cent.  Muriatic  acid  and  chloVide 
of  lime,  which  in  consequence  of  the  retrogression  of  the  manufac- 
ture of  Leblanc  soda,  has  been  offered  in  less  quantities,  met  with  a 
good  demand,  and  according  to  reports  from  Berlin.  Magdeburg 
&c.,  at  remunerative  prices,  especially  as  the  importation  of  Englisli 
chloride  of  lime  became  smaller.  According  to  the  Magdeburg 
report  the  manufacture  ol  nitric  acid  has  been  less  satisfactory, 
riie  business  in  nitrate  of  potash  has,  from  the  accounts  of  a 
manufactory  situated  in  the  Harburg  district,  kept  very  quiet,  and 
"°  ™'P<"'t^n'  alterations  in  prices  have  takenplace  as  compared 
with  those  ruling  during  the  previous  year.  The  export  trade  to 
Russia  and  Austria  has  been  completely  stopped,  owhig  to  the 
heavy  import  duties  imposed  by  these  countries  ;  indeed,  on-iiig  to 
the  Austrian  saltpetre  works  Ijeing  able  to  import  their  material 
duty  free  they  have  hampered  the  German  trade  very  considerably. 
Rhenish  nmnufacturers,  in  view  of  the  report  of  the  Cologne 
Chamber  of  Commerce,  have  had  to  encounter  very  great  competi- 
tion, more  especially  in  the  export  trade.  According  to  the  report 
of  "the  oldest  of  the  merchants  of  Berlin,"  chloride  of  potassium 
has  met  with  a  very  active  demand.  The  production  in  1887 
amounted  to  about  2i  million  cwts.  (li.i.oOO  tons),  or  about  350  nflo 
cwts.  (17,500  tons)  more  than  in  1886.  The  total  exports  have  risen 
from  679,982  (57,998  tons)  to  774,670  double  cwt.  (77,457  tons), 
England  and  the  United  States  of  America  being  the  principal  con- 
sumers. "  The  oldest  of  the  merchants  of  Berlin  "  states  that  the 
cxportations  of  water  glass  have  been  limited  to  a  rather  small 
amount,  while  the  home  consumption  for  soap  manufacture  has 
retrograded,  owing  to  which  during  the  past  year  the  manufacture 
has  been  curtailed.  The  treaties  of  commerce,  as  we  are  informed 
by  the  report  of  the  Slannheim  Chamber  of  Commerce  are  un- 
favourable to  this  industry.  Austria  as  a  market  is  alreadv  closed 
while  Italy,  m  consequence  of  the  new  Customs  tariff  coming  into 
force  after  1888,  will  also  cease  to  be  a  buver.  The  prices  of  water 
glass  have  also  fallen.  The  new  industry  of  fluid  carbonic  acid 
produced  by  the  compression  of  naturally  occurring  gas,  is  accord- 
ing to  the  report  of  the  Coblentz  Chamber  of  Commerce,  continuing 
to  increase  in  importance. 

The  charcoal  industry  is  reported  by  the  Chemnitz  Chamber  of 
Commerce  to  be  still  anything  but  favourable.  The  restrictive 
duties  in  those  countries  to  which  it  is  exported  have  stopped  the 
lormer  active  business,  while  the  home  consumption  by  no  means 
keeps  pace  with  the  production.  As  an  instance,  we  may  mention 
that  the  former  active  trade  in  acetic  acid  with  Belgium  'has  all  at 
once  become  impracticable,  owing  to  the  sudden  raising  of  the  duty 
The  demand  for  denaturing  wood  spirit  was  so  brisk  at  the  time  cf 
the  new  law  regarding  the  spirit  duties  that,  for  the  moment  the 
necessary  supplies  could  not  lie  obtained.  As,  however,  the  denatured 
spirit  soon  came  into  discredit  with  the  consumers,  the  active 
demand  for  wood  spirit  only  lasted  for  a  very  short  time,  and  at 
tJie  close  of  the  year  it  came  within  an  extremely  narrow  compass. 

The  course  of  business  in  manures  (superphosphates  and  bone 
meal)  was  scarcely  satisfactory,  as,  in  spite  or  the  continually  rising 
prices  of  these  products,  the  sales  rather  diminished  than  increased 
,'!,n"i  l,^,"^'  can  be  accounted  for  by  the  permanently  increasing 
consumption  of  the  Thomas  slag. 

is^''J„''«''.S«''.''°"  -'^  snperphosphate  into  Germany  amounted  in 

.!c  ,«.?  "^^'*"  ,'„T~^'  '"  ^'***'   '"  ^^'SW  tons;  the  exports  in  1886  to 

2C,4S4  tons,  m  1887  to  .44,087  tons.    The  position  of  the  glue  boiling 

idustry  was  a  very  depressed  one,  having  been  seriously  affee  el 

1^\nnit.,H'.  ;°;^  °/  "'  "'  ^"Ti?'"*?  «"rt  cf  increased  competition 
hxportation  to  Austria  and  Russia  was  entirely  stopped,  owing  to 
the  raising  of  the  import  duties  in  those  countries  Austria  on 
account  of  being  able  to  procure  the  raw  material  on  cheaper  term" 
tlian  Germany  can  produce  more  cheaply,  and  is  now  supplving 

mTricehar'i^ste.''"''""''"  "'  ="'"^'  ""'"^  "^  ^'^'^'^  «  "«?"--" 

lemamed  to  some  extent  in  a  normal  condition.    The  uninteminted 

bv'^'ll!,,'"  '"Vr'  f  f '""''  '=^■''7  ""■  '"■o""'''  ^^=>s  flna  Iv  foT  owed 
b.^  a  pause  m  the  declension,  and  even  by  a  slight  iraproVement  in 
prices.  Among  the  raw  products  of  the  tar  colour  industry.  benVole 
anthracene  and  naphthaline,  the  two  former  experienced  no  iit 
considerable  rise  in  price.,  while  the  latter  declined  in  value     Tie 

rX'cMon''nf?;''="''?^™"'''°"-''  ^'?  continuously  exceedk  tl  e 
production  of  this  article,  m  view  of  which  a  continuous  rise  in 

S^nT,;?'  ^'  ""'•''"•I  P'"  ^"'"''  "^  ^^^  ""i"  products,  riofi™g  tar 
and  pitch,  remained  to  some  extent  unaltered.  The  new  Taws 
regarding  the  spint  duties  came  to  the  assistance  of  this  industry 
inasmuch  as  tne  p.^Tidine  bases  came  within  the  r  ige  of  tf^e' 
articles  permitted  to  be  used.  In  view  of  the  necessity  of  obtain  ng 
the  means  of  denaturing  with  the  utmost  rapidity,  a  new  busi?iess 
ceTrX"sun"nh^eT'tt''Sh^'"'';  V''^'"»  ^""''^  °"^t^  the  m 
celeritj,  supplied  the  whole  of  Germany  for  some  time  with  the 
necessary  iiigredients.-0.7,  Paint,  and  Dntg  l^epo,■|er,^^w^ork. 


Production  of  Metals  in  Prussia  in  1887. 


Amount. 


Products. 


Tons. 


Value. 


Marks.* 


Dollars. 


Pig  iron 

Charcoal  pig 

Spelter 

Pig  lead 

Litharge  

Copper  (ingot) 

Black  copper 

Copper  matte 

Silver,  kilos 

Gold,  kilos 

Nickel 

Smalt 

Ca  dmium,  kilos 

Chloride  of  tin 

Bismuth 

Antimonial  alloys,  kilos. 

Manganese 

Arsenic 

Sulphur 

Sulphuric  acid 

„  „    fuming  ., 

Copperas 

Sulphate  of  copper 


Mixed  sulphates  of  iron  and 
copper 

Sulphate  of  zinc 

Sulphate  of  nickel 

Coloured  earths 


Total,  Ions  . 
,.     kilos.. 


2,838,587 

25,029 

130,445 

88,806 

3,727 

18,.381 

19 

396 

233,131 

82 

354 

33 

7,310 

200 

31 

44 

13 

698 

2,050 

267.750 

20,204 

6,418 

1,808 

251 

720 

26 

322 


123,041,567 
3,005,958 
36,5S3,650 
21,012,403 
859,200 
16,132,807 
6,200 
166,650 
30,641,175 
230,585 
1,018,000 
507,000 
48,497 
350,000 
477 
21,823 
37,600 
114,060 
225.357 
8,716,473  ' 
472,594  I 
211,126 
4S5,803 

30,025 
45,493 
5,000  1 
12,267 


3,4-06,080 
2W,5o4 


243,991,690 


30,760,393 

751,490 

9,145,913 

5,25.3,101 

214,800 

4,033,202 

1,550 

416,063 

7,660,294 

67,896 

254,500 

126,750 

12,124 

87,500 

119 

5,456 

9,375 

28,515 

66,.33S 

2,179,118 

118,149 

52,782 

123,951 

7,506 
11,373 
1,250 
3,067 

60,997,923 


—Engineering  and  Mining  Journal. 

*  Mark  counted  at  25  cents. 

Ultkamarine  SUnufacture  in  England 

iP^iiliiiii 

X.^,^^^es?Ea  iVni^f ^t   ■£ tit^?-^^ 

mmmmMm 

round  in  a    ™ie        tY^T,^,''''''^  ''°",<*  ^""■"'l  "Hers  moving 

crucible  is  then  sealed  up  ready  for  the  furnace     This  is  verv  1.^ 

aofl^!!'^'''";*''^"™'  ^"*h  <^lo«ed  chambers,  he  flJe  be  ngbe'^w' 
and  the  heat  communicated  to  the  crucibles  kent  at  «  vfJ.T: 
rose-red  point  for  thirty-six  hours,  and  "h'en  ^dTanyUuee^  to 
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the  temperature  at  which  the  pi-oducts  can  bo  exposed  to  the  air 
and  light  without  change.  This  cooling  appears  to  be  a  matter  OJ 
oiSsential  importance,  for  if  the  heat  has  not  been  fnlly  maintained 
the  colour  is  found  to  be  green  instead  of  blue.  1  his  condition, 
however,  which  is  transitional,  is  found  to  be  a  permanent  one 
under  the  influence  of  any  degree  of  sunlight  and  exposure  to  tne 
atmosphere,  and  consequently  this  green  is  made  as  well  as  the 
blue,  and  it  is,  in  fact,  a  very  beautiful  colour,  much  resemb  ing  in 
tint  and  quality  the  colour  known  to  artists  as  green  cobalt,  ur 
course,  it  is  only  useful  as  a  pigment,  while  the  blue  is  also  largely 
craplovcd  bv  laundry  blue  makers,  colour  printers,  paper  staincrs, 
&c  As  It  is  necessary  to  proiluco  the  blue  in  the  state  of  an 
impalpable  powder  and  to  abstract  from  it  every  impurity,  it  has 
to  lie  washed  in  pure  water  by  a  method  of  constant  stirring,  when 
after  a  time  tlie  soluble  matters  are  removed  and  the  blue  is 
suspended  in  the  water.  It  has  then  to  be  collected  and  dried  m 
large  heated  chambers,  after  which  it  is  again  brought  into  hue 
powder  and  submitted  to  the  still  finer  sifting  obtained  b.v  revolv- 
ing sieves  made  of  silk,  through  which  the  now  impalpable  powder 
finds  its  wav.  The  ultramarine  made  at  Poole  is  sold  at  the  rate  of 
35?  per  ton."  We  mav  add  that  last  year  -24,701  cwts.  of  ultramarme 
were  imported  into  the  United  Kiiisdoin  from  Germany  alone,  and 
that  the  total  exports  of  ultramarine  from  the  latter  country  were 
118,470  cwts. 

A  Salt  Syndicate. 

The  \ortlncich  Chronicle  states  that  all  the  Cheshire  salt  works 
have  l}ecn  jirovisionallv  acquired  by  a  Loudon  syndicate,  repre- 
sented bv  Messrs.  Fowl.'.r  and  Co.,  solicitors,  Westminster,  and 
iie-otiations  are  proceeding  favourably  to  purchase  all  the  less 
extensive  works  situate  in  Worcestershire  and  Durham.  The 
vendors  take  one-third  in  sliares.  The  capital  required,  provision- 
ally fixed  at  3  noo.OOo?,,  has  been  subscribed  in  advance  many  times 
over  In  the  all.itraeiit,  preference  will  be  given  to  those  connected 
with  the  salt  trade  and  to  those  who  have  suffered  losses  through 
the  subsidence  of  land  owing  to  brine-pumping.  Owing  to  the 
monopoly  thus  created,  it  is  exjiected  that  the  price  of  common 
salt,  now  2s.  6(/.  a  ton,  will  rise  to  10s.  Nearly  two  million  tons  are 
sold  annually. 


STATISTICS. 

BuAUD  OP  Tkade  Returns. 
Exports. 

j       Mouth  of  August. 


1888. 


1887. 


Caudles 

Chemicals  and  chemical  and  medicinal 
preparations : — 

Bleaching  materials  or  preparations. . 

Chemical  manure 

Medicines,  comprising  drugs  and  me- 
dicinal preparations 

Other  articles 

Glass:— 

Plate  

Flint  of  all  kinds,  and  manufactures 
thereof  

Bottles,  &c 

Painters'  colours  and  materials,  unenume- 
rated 

Pickles,  Wnepir,  sauces,  condiments,  and 
coufectionery,  unenumerated 

Salt 

Beed  oil 

Soap 


£ 
12,969 

122,061 
50,311 
168,787 

78,730 
213,873 

21,128 

23,936 
33,728 

128,839 

105,2M 
39,409 

114,927 
38.530 


£ 
12,765 

135,223 
45,439 
151,138 

74,176 
180,303 

23,763 

22,716 
31,248 

123,694 

93,623 

51,059 

106,758 

S4,439 


Imports, 


Month  of  August. 


1888. 


Bark  (Peruvian) 

Chemicals,  dye  stuffs,  and  tanning  sub- 
stances : — 

AlkiUi 


Bark  for  tanners'  or  dyers'  use. 
Brimstone 


Chemical  manufactures  and  products, 
unenumerated  


Cochineal 

Cutch  and  gambler 

Dyes  (coal  tar)  :— 
Aniline 


Alizurin 

Other  coal  tar  dyes  . 
Indigo 


Madder,  madder  root,  garancine,  and 
mun  jeet 


Xitre,  cubic  (nitrate  of  soda) 

Saltpetre 

Valonia 

Drugs,  unenumerated 

Guano 


Gum  :— 

Arabic 

Lae,  seed,  shell,  stick  and  U.ve. 

Gutta  percha 


Oils  and  fats  :— 
Cocoanut   .. 


Olive 

Palm 

Paraffin 

Petroleum 

Seed  of  all  kinds 

Tallow  and  stearin  

Train,  blubber,  and  siierra  . 

Turpentine 

Quicksilver 

Eesin 


Seeds  :— 
Linseed . 


Bajie  . 


Tar. 


£ 

45,182 


1887. 


£ 
46,619 


8,127 

3,574 

13^2 

10,033 

19,583 

7,862 

102,258 

110,310 

1,935 

0,474 

95,276 

65,363 

22,936 

21,978 

19,303 

22,161 

1,246 

418 

13,267 

12,610 

1,402 

1,410 

86,557 

73,445 

31,603 

19,658 

28,638 

36,162 

09,332 

51,470 

23,621 

46,951 

20,992 

18,392 

20,337 

30,216 

29,913 

6,323 

2,5,521 

9,.)56 

6l,S31 

77,;S07 

100,113 

106,678 

37,712 

38,711 

200,673 

136,251 

26,369 

22,808 

105,727 

107,931 

41,573 

30,362 

36,681 

81,216 

178 

7,530 

22,274 

22,178 

324,778 

407,211 

22,780 

18,817 

8,737 

28,281 
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•  The  dates  piven  are  the  dates  of  the  Otfirial  Journals  in  wliich 
acceptances  of  the  Complete  Specifications  are  advertised.  Com- 
plete Specifications  thus  advertised  as  accci)ted  are  open  to 
inspection  at  tho  Patont  Ofiice  immediately,  and  to  opposition 
within  two  months  of  the  siiid  dates. 


I.— GENERAL    PLANT,   APPARATUS,   and 
MACHINERY. 

APPLICATIOXS, 

11,888.  W.  II.  Northcott,  London.  Machinery  for  compressing 
air  and  other  pises.    Auffust  17. 

ia,112.  T.  Smith.    See  Class  II. 

12.142.  R.  Brou^h,  Sunderland.  An  apparatus  for  automatically 
forcing  and  relieving  liquids  or  gases  when  under  pressun*  or 
otherwise.    August  2;i. 

12,183.  T.  Cain,  London.  Means  and  appliances  for  economising 
fuel,  increasing  the  heating  properties  of  the  products  of  combus- 
tion in  furnaces,  and  preventing  the  escape  of  black  smoke. 
August  2.3. 

12.254.  C.  E.  D.  "Wiussinger,  Liverpool.  Apparatus  for  agitating 
or  mixing  solids  with  liquids.    Complete  Specification.    August  25. 

12,318.  J.  Jardine  and  J.  Ferguson,  Glasgow.  Gas  and  air  revers- 
ing valves  for  regenerative,  smelting,  and  other  fui-uaces  or 
purposes.    August  27. 

l2.So7.  R.  A.  Robertson,  Glasgow,  Centrifugal  apparatus,  applic- 
able for  filtration.    August  2.8. 

12.384.  E.  Rutzler  and  G.  W.  Blalie.  Improvements  in  thermo- 
stats.   Complete  Specification.    August  28. 

12,.391.  S.  M.  Lillic.  London,  Evaporating  apparatus.  Complete 
Si)ecifieation.    August  2S. 

12,75.1.  C.  Latart'he,  London.  Improvements  in  means  and  appa- 
mtus  for  evaporatins.  concentrating,  and  distilling  liquids,  and 
condensing  the  vapours  produced  therein.  Complete  Specification. 
■  September  4, 

12,784.  B.  E.  R.  Newlands.    See  Class  XVI. 

13,005.  AV.  H.  Grindley  and  W.  S.  Hensley,  London,  Improve- 
ments in  or  relating  to  pyrometers.    September  8. 

13,263.  O.  Immy. — From  W.  Lorenz,  Germany.  Improved  method 
of  and  appai-atus  for  working  pressure  pumps.    September  13. 

•  COMPLETE  SPECIFICATIONS  ACCEPTED. 

1887. 

.    i;i.2Ht!.  A.  T.  Clarkson.    Valves  for  regulating  the  flow  of  gases 
under  pressure.    August  25. 

14,120.  W.  Bergh.  Centrifugal  apparatus  for  separating  fluids  of 
different  specific  gravities.    August  25. 

14,153.  E,  N.  Henwood.  Apparatus  for  injecting  litjuid  hydro- 
carbons into  furnaces.    August  25. 

15.061.  E.  L.  Pontifes,  Cooling  and  refrigerating  machines. 
September  15. 

15.066.  E.  L.  Pontifex.  Apparatus  for  cooling  and  refrigerating. 
September  15. 

15,066A.  E.  L.  Pontifex.  Apparatus  for  cooling  and  refrigerating. 
September  15. 

15.322.  H.  E.  Newton.— From  the  Maschinenbau  Actiengesellschaft 
vormals  Breitfeld,  Danek,  and  Co.,  Austria,  Filter  presses.  Sep- 
tember 15. 

15,42i).  T.  Newman.    Filters.    September  15, 


1888. 

1921.  L.  Gismondi.    Filter  presses.    September  8. 

9136.  J.  Jackson.    Pressure  and  vacuum  gauges.    September  1. 

9548.  C.  Howe  and  J.  H.  Beckwith.  Apparatus  for  distilling 
water,  applicable  for  heating  purposes  and  for  feeding  boilers. 
September  8. 

10,237.  R.  C.  Sayei-s.    Filters.    Septeuiber  8. 

10.655.  C.  D.  Abel.— From  Langeu  and  Hundhausen.  3Iethod  and 
apparatus  for  treating  with  li)|uids  gramUar  substances  or  sub- 
btances  in  a  state  of  magma.    September  15. 

10,993.  s.  Birkctt  and  J.  K'jbiu^on,  Nozzles  of  filter^prcss  taps. 
Septembers. 


II.— FUEL,  GAS,  AND  LIGHT. 

APPLICATIONS. 

12,112.  T.  Smith,  London.  Improvements  in  machinery  or  appa» 
rutus  for  estnicLing  coke  from  coke  ovens,  or  other  purjxiHes  of 
tht!  like  kind,  such  as  the  extraction  of  lime  from  lime  kilns. 
August  22. 

12,2S1.  J.  Cunningham,  London.  Improvements  in  machinery  or 
apparatus  for  charging  gas  retorts.    August  25. 

12,370.  S.  do  la  Grange  "Williams.    See  Class  IX. 

12,377.  G.  Frank,  Loudon.  Improvements  in  artificial  fuel. 
August  28. 

12,518.  H.  S.  Maxim,  London.  Improvements  in  ap)>aratus  for 
naphtholising  or  cnrburetting  illuminating  and  other  gas. 
August  30. 

12,532.  J.  Balbirnie.  Sheffield.  A  new  form  of  hot  blast,  and  other 
improvements  applied  to  liquid  fuel  and  gaseous  fuel,  and  the 
apparatus  they  subserve,  or  are  associated  with,  for  the  production 
of  neat  and  light.    August  31. 

12,606.  L.  Jlond  and  C.  Langer,  Liverpool.  Improvements  in 
obtaining  hydrogen.    Septeml)er  1. 

12,7:j;i.  H.  C.  Rew,  Loudon.  Improvements  in  the  art  of  manu- 
facturing illuminating  and  fuel  gas.  Complete  Specification, 
September  4. 

12,877.  J.  Templeman,  Glasgow.  Improvements  in  the  manuf:ic- 
ture  of  fire-lighters  and  artificial  f;iel,  and  in  means  or  apparatus 
employed  therein.    September  6. 

13,050.  O.  Langberg,  London.  Improvements  in  apparatus  for 
generating  lUuminatmggas  and  gaseous  fuel,  and  for  burning  the 
Tatter.    September  10. 

13,066.  T.  L.  J.  Quennesson,  London.  An  improved  manufacture 
of  artificial  fuel  and  other  moulded  blocks,  and  apparatus  employed 
therein.    September  10. 

13,074.  AV.  Kusnezofl",  London.  Improvements  in  apparatus  for 
the  purification  of  gas.    September  10. 

13,108.  F.Fowkes,  Manchester.  Improvements  in  the  manufaeturc 
of  fire-lighters  from  waste  products.  Complete  Specification. 
September  11. 

13,147.  L.  Doms,  London.  Improvements  relating  to  the  car- 
buretting  or  naphtholising  of  gas,  and  to  derices  or  apparatus 
therefor.    Complete  Specification,    September  11. 

COMPLETE  SPECIFICATIONS   ACCEPTED, 

1837. 

14,085.  H.  J.  Fenner  and  G.  H.  Fenner.  Manufacture  of  naph- 
thalene into  forms  suitable  for  use  in  illumination,  and  apparatus 
therefor.    August  25. 

14,.325.  H.  C.  Bull  and  Co.,  Limited,  and  H.  C.  Bull.  Apparatus 
for  producing  and  using  "  producer-gas."    August  25. 

15,293.  J.A.  Yeadon  and  R.  Middluton.  Apparatus  for  making 
perforated  blocks  of  fuel  or  materials  for  smelting,  &ic,  Septem- 
l>er  15. 

17,558.  \V.  H.Eunnett. — From  J.  Lamy.  Mixture  and  treatment 
of  materials  for  enriching  coal  gas,  and  removing  or  preventing 
stoppage  in  ascension  pipes.    September  15. 

1888. 

11,161.  G.  L.  Morris  and  W.  T.  M'ilson.  Apparatus  for  the 
generation  of  gas  from  hydrocarbon  oils.    September  8. 


IV.— COLOUHLNG  MATTERS  and   DYES. 

APPLICATIONS. 

12,2.s6.  J.  X.  Heidemann.  London.  Improvements  relating  to  the 
treatment  of  colouring-matters.    August  25. 

12,56.3.  J.  y.  Johnson.  —  From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,  Germany.  The  manufacture  of  dietbylmercaptol 
and  of  a  sulphone  therefrom.    August  31. 

12,796.  O.  Imray.— From  the  Farbwcrke  vormals  Meister,  Lucius 
and  Bruning,  Germany.  Improvements  in  the  production  of  sreea 
and  bluish-greeu  colouring-matters.    September  4. 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1887. 

14,464.  G.  Pitt.— From  A.  Weinberg,  Prussia.  A  new  class  of 
diamido-eonipounds  and  azo-colours  produced  therefrom,  and  the 
process  of  producing  the  same.    August  25. 

15.151.  C.  D.  Abel.— From  G.  C.  Zimmer,  Germany.  Production 
of  yellow,  red,  and  violet  colouring-matters  from  tctrazo-tliphenyle 
and  tetrazo-ditolyle.    August  25. 

15,374.  .1.  V.  Johnson.  —  From  Thu  Ba<lische  Anilin  and  Soda 
Fabrik.  Germany.  PnxluL-tion  of  red  colouring-matters  ^uitab'y 
for  dyeing  awd  printing.    September  15. 
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v.— TEXTILES,   COTTON,   WOOL,   SILK,  Etc. 

APPLICATIOK. 

I'J.i'iSii.  J.  Sliictpar,  London.  An  iinproi'ed  process  of  jircparing  or 
ti-eiiting  vegetable  iibrous  material  for  obtaining  fibre  tUerefrom. 
September  3. 

COilPLETE  SPECIFICATIONS   ACCEPTED. 

1SS8. 

10,155.  W.  P.  Thompson.— From  J.  Kautinann.    Mannfacture  of 
fancy  or  two  colour  yarns  and  fabrics.    September  15. 
11,15(>.  F.  A.  Owen.    'Wool  cleaning  apparatus.    Augusts. 


VI.— DYEING,  CALICO   PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

APPLICATIONS. 

11,9.")(!.  P.  Iioclitin,  London.  Proco^ss  for  briKhteniuR  yarn  and 
other  goods  which  have  been  dyed  with  alizarin,  anthm-purpurin, 
flavo-purpurin,  ca'rulin,  and  similar  colouring-matters.    August  IS. 

12.filS.  J.  S.  Ashvvorth.  Ix)nflon.  Improvements  in  and  appanitus 
for  drying  and  conditioning  lengths  of  fabric  previous  to  stentering 
the  same  in  bleaching,  dyeing,  calico-i>rinting,  and  other  like 
operations.    September  1. 

12,670.  H.  E.  Hounsell.— From  G.  A.  Conant,  Massachusetts. 
Improvements  in  bluing  paper.    September  3. 

12,7-t5.  H.  T.  Everist,  Kidderminster.  Improvements  in  heating 
dye  vats.    September  4. 

13,042.  T.  Hammond  and  T.  Rouse,  Manchester.  Improved 
apparatus  for  washing,  scouring,  or  bleaching  clothes  and  fabrics, 
to  be  called  *'  the  double  wa.sher  and  bleacher."    September  10. 

13,175.  W.  E.  Heys.— From  C.  Vandermeirssche.  France.  Im- 
provements in  apparatus  for  dyeing  and  similarly  treating  textile 
and  fibrous  materials  in  all  stages  of  preparation.    September  12. 


COMPLETE   SPECIFICATIONS  ACCEPTED. 

1837. 

14,850.  J.  Lodge.  Treatment  of  worsted  tops  and  other  slivers 
of  fibre  for  the  production  of  an  evenly  mixed  dyed  yarn. 
September  15. 

15,023.  J.  Lodge.  Apparjitus  for  dyeing  worsted  "tops"  and 
slivers  of  fibre.    September  1. 


1888. 


Process 


1913.  A.  HerrmanTi,  M.  Herrmann,  and  E.  Herrmann, 
for  dyeing  furs  or  skins.    September  S. 

11,120.  H.  Richmond.  Apparatus  for  dyeing,  scouring,  bleaching, 
and  otherwise  treating  yarn  in  cops.    September  15. 

11,601.  J.  C.  Mewburn.— From  La  Socif-tti  JeannoIIe  ct  Cic.  Pro- 
duction of  fast  black  colour  in  dyeing  or  printing  fibres  and  fabrics. 
September  15. 


VII.— ACIDS,   ALKALIS,   and   SALTS. 

APPLICATIONS. 

11. '.I.!-;.  W.E.  B.  lllenkinsopp  andF.  ^I.  Lyte,  London.  Imijrove- 
nicnts  in  the  production  of  basic  lead  carbonate,  chloride,  phosphate, 
oxalate,  silicate,  borate,  or  other  insoluble  or  sparingly  soluble  salts 
of  lead.    August  17. 

12.i35.  v.  Netto.— From  C.  Winkle,  fiermany.  Improvcmcnls  in 
the  mantifacture  of  artificial  crvolite  and  similar  compounds. 
August  22. 

12.2^16.  J.  AVerber  and  0.  Hendrv,  London.  Improvements  in  the 
rectification  and  concentration  of  acetic  acid,  and  in  upjiaratus 
therefor.    August  H. 

12.54.3.  W.  White,  Chcshunt.  Improvements  in  the  manufacture 
of  chloride  of  aluminium  with  other  chlorides.    August  31. 

12,795.  A.  Sommer,  London.  Improvements  in  the  manufacture 
and  application  of  the  compounds  of  chloride  of  sulphur  with  fatty 
bodies.    Complete  Specification.    September  4. 

13,070.  B.  Willcoi.— From  The  Badische  Anilin  ami  Soda  Fabrik. 
Germany.  Improvements  in  and  apparatus  for  the  production  and 
retention  of  chlorine  in  a  liquid  state,  suitable  for  transport  or 
storage,    September  10. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1887. 

13,983.  D.  Herman.  Manufacture  of  sulphate  of  soda,  and  appa- 
ratus therefor.    August  25. 

ll,.34.j.  The  Tyne  Alkali  Company,  Limited,  and  T.  Gibb.  Manu- 
facture of  hydrate  of  baryta  and  of  strontia.    September  1. 

14,345a.  The  Tyne  Alkali  Company,  Limited,  and  T.  Gibb.  Treat- 
ment of  solutions  containing  barium  or  strontium  compounds,  and 
obtainmeut  of  jiroducts  therefi-om.    September  1. 

14,65.3.  W.  F.  R.  Weldon.— From  K.  R.  Pechiney.  Apparatus  tor 
prejiaring  oxychloride  of  magnesium.    September  8. 

14,654.  W.  F.  R.  AVeldon. — From  A.  R.  Pechine.v.  .\pparatus  for 
use  in  tlie  i)rocess  of  dessicating  oxychloride  of  magnesium.  Sep- 
tember 8. 

14,997.  J.  Hanson.  Treatment  of  alkali  waste  for  use  in  the 
purification  and  deodorisation  of  sewage  and  impure  waters  or 
matters.    September  8. 

1.5,237.  L.  R.  Bazin.  Process  and  apparatus  for  conversion  of 
phosphates  into  thernio-phosphates.    September  1. 


VIII.— GLASS,  POTTERY,  and  EARTHENWARE. 

APPLICATIONS. 

11,989.  W.  J.  Blenko,  London.  Producing  wrinkled  or  rippled 
glass  for  ornamental  purposes,  glass  tablets  for  advertising  pur- 
poses, wall  decorations,  &c.    August  20. 

12,450.  H.  \.  Paveley,  London.  Improvements  in  the  utilisation 
of  waste  and  other  glass.    August  28. 

12.560.  J.  Kent.  F.  J.  Beauaiont.  and  A.  W.  Southe.v,  London.  An 
improved  method  for  rendering  visible  lettering  or  ornamentation 
on  glass-ware.    August  31. 

12,596.  W.  J.  Temple,  F.  W.  Rogers,  C.  W.  Trotman,  and  T.  F. 
Hobbs,  Bristol.  Improvements  in  the  art  of  enamelling  or  deco- 
rating slate,  marble,  and  such  like  material,    September  1. 

12,679.  M.  Green,  London.  Producing  alpbalietical  letters  and 
nmubers  for  cementing  to  glass  and  other  surfaces  in  imitation  of 
gold  and  silver  and  jewels.    September  3. 

1.3,248.  D.  Rylands,  Barnsley.  Improvements  in  machinery  for 
the  manufacture  of  bottles  or  other  hollow  glass-ware.  Septem- 
ber 13. 

13,2.",9.  W.  R.  PuUen,  London.  Mosaic  work  in  crystalline  glass. 
and  means,  modes,  and  processes  for  producing  the  same.  Sep- 
tember 13. 

13.262,  E.  Dow,  London.  Improved  apparatus  for  use  in  blowing 
or  shaping  glass  bottles  or  the  like.    September  13. 

COMPLETE   SPECIFICATIONS   ACCEPTED. 

1887. 

13,577.  J.  Emery  and  H.  Lockett.  Becorating  pottery  ware. 
September  8. 

14,951.  T.  Minton,  H.  Minton-Senhouse,  H.  Minton  Robinson, 
J.  Clegg,  and  J.  Lea.  Printing  on  pottery  and  tiles.  Septem- 
ber 15. 

1888. 

10,481.  H.  Leak.  Means  of  supporting  pottery  ware  in  kilns  or 
ovens  while  being  baked  or  lired.    August  35. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,  AND  CEMENTS. 

APPLICATIONS. 

11.909.  J.  W.  T.  Stephens  and  R.  Clark,  London.  Improv<(ments 
in  tile  manufacture  of  Portland  cement.  Complete  Specification. 
August  17. 

11,969.  F,  Siemens,  London.  Improvements  iti  rotative  furnaces 
or  kilns  for  roasting,  calcining,  or  otherwise  treating  granular  or 
pulverulent  materials,  such  as  cement  and  ores.  Complete  Specifi- 
cation.   August  IS. 

12,370.  S.  de  la  Grange  AVilliams,  London.  New  or  improved 
burners  for  boating  limekilns,  and  brick  and  other  kilns  by  the 
combustion  of  tas,  and  for  other  like  purposes.    August  28. 

12,681.  C.  R.  Papineau  and  .J.  J.  Lundy,  London.  Improvements 
in  the  manufacture  of  artificial  asphalte.    September  3. 

12.841.  A.  .1.  Jack,  London.  Irai)rovements  in  apparatus  for  the 
manufacture  of  cement.    September  S. 

13,211.  J.  Rust,  London.  .\n  improved  vitreous  material  for 
paving  and  other  purposes.    September  12. 
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COiIPLt:TE   SPECIFICATIOyS  ACCEPTED. 

1SS7. 

13,180.  J.  Harsreaves.    Manufacture  of  cement.    August  45. 

15,0fiS.  F.  Kansjme.    Manufacture  of  cement.    September  8. 

15,(566.  G.  M.  E.  Layton.    Manufacture  of  cement.    September  13. 

17,967.  B.  Gregory.    Manufacture  of  blue  bricks,  tiles,  and  fire- 
bricks, 4c.    September  15. 


X.— METALLURGY,   MINING,   Etc. 

APPLICATIONS. 

8410a.  L.  a.  Groth.— From  L.  M.  Pellegriu,  France.  Improved 
process  for  purifying  metals.  June  8.  Originally  included  in 
Xo.  8410  of  that  date. 

10,347a.  C.  C.  Townsend,  Madras.  A  new  alloy.  July  1". 
Originally  iucUuled  in  >'o.  10,347  of  same  date. 

11,859.  F.  \\.  Gerhard  and  T.  Bantock,  Wolverhampton.  Im- 
provements in  the  manufacture  of  aluminium.    August  17. 

11,S60.  F.  W.  Gerhard  and  T.  Bantock.  Improvemeuts  in  the 
manufacture  of  dolominium.    August  17. 

11,861.  F.  W.  Gerhard  and  T.  Bantock.  Improvements  in  the 
manufacture  of  calcium.    August  17. 

11.939.  H.  Ostermann  and  A.  Prip,  London.  A  newmetallic  alloy. 
Complete  Specification.  August  18,  but  antedated  (imder  Sec.  103, 
Patent  Act,  18S3)  Februarj- 16. 

11.940.  H.  Ostermann  and  C.  Lacroix,  London.  A  new  metallic 
alloy.  Complete  Specification.  August  18,  but  antedated  (under 
Sec.  103.  Patent  Act.  1883)  April  20. 

11.941.  H.  Ostermann  and  C.  Lacroix.  A  new  non-magiielic 
metallic  alloy.  Complete  Specification.  August  IS,  but  antedated 
(under  Sec.  103,  Patent  Act,  1883)  April  25. 

11.978.  A.  C.  Cole.— From  C.  H.  Wilder,  Vnited  States.  Improve- 
ments in  and  connected  with  moulds  for  making  metal  castings. 
August  18. 

11.979.  A.  C.  Cole.— From  C.  H.  Wilder,  United  States.  Improve- 
ments in  and  connected  with  moulds  for  casting  ordnance  and 
other  metal  articles.    August  18, 

11.980.  A.  C.  Cole.— From  C.  H.  Wilder,  United  Slates.  Improve- 
ments in  cases  for  use  in  casting  ordnance  or  other  hollow  metal 
articles.    August  IS. 

12,053.  T.  Slater,  London.  An  improved  metallic  alloy  suitable 
for  coating  iron  and  for  various  other  useful  purposes.    August  21. 

12,074.  Le  Comte  E.  de  Rottermund,  London.  A  new  or  improved 
process  for  extracting  gold,  silver,  and  other  metals  from  refi-actory 
ores,  sands,  and  residues.    -August  21. 

12,101.  J.  Jenkins  and  B.  H.  Thomas,  Bristol.  An  improved 
machine  for  lise  in  the  manufacture  of  tin,  teme,  and  other  metal- 
coated  plates.    August  22. 

12,114.  G.  C.  Fricker,  London.  Improvements  in  the  treatment 
of  metal  sheets  preparatory  to  coating  the  same  with  zinc  or  other 
metal.    August  22. 

12,202.  J.  B.  Hannay  and  R.  Tervet,  Glasgow.  Improvements  in 
processes  and  apparatus  for  obtaining  gold  and  other  metals  from 
ores.    August  24. 

12,208.  W.P.Thompson. — From  A.  Rovello,  Italy.  Improvements 
in  and  apparatus  for  obtaining  copper  and  other  metals  from 
solutions  of  the  salts  of  same.    August  21. 

12523.  0.  Bilharz,  jun.— From  O.  Bilbarz,  sen.,  (Sermany.  An 
improved  process  and  apparatus  for  crushing,  pulverising,  and 
separating  ores.    August  2  4. 

12,2.3.3.  M.  A.  Howell,  jun.,  London.  Improvements  in  the 
manufacture  of  armour  plates.    August  24. 

1232.  G.  Allan  and  T.  Turner,  Loudon.  Improvements  in 
moulds  for  the  manufacture  of  steel  castings.    August  25. 

12,293.  G.  Allan  and  T.  Turner,  London.  Improvements  in  the 
manufacture  of  cast  anchors  and  in  moulds  for  casting  anchors  and 
anchor  shanks  of  ca-st  steel  or  other  metal  or  alloy.    August  25. 

12313.  F.  Bosshardt.— From  J.  Molas,  France.  Improvements  in 
apparatus  for  detecting  and  announcing  the  presence  of  explosive 
gases  in  mines  or  other  places.    Complete  Specification.    August  27. 

12343.  B.  J.  B.  Mills.— From  J.  D.  Bennett,  United  States.  A 
new  or  improved  process  of  obtaining  aluminium.  Complete 
Specification.    August  27. 

12389.  A.  Gutensohn,  London.  A  new  or  improved  metallic  alloy. 
August  28. 

12,401.  Baron  A.  W.  S.  van  Oldrentenboi^h  and  O.  X.  Orban, 
London.  Improvements  relating  to  the  manufacture  of  iron  and 
steel.    Complete  Specification.    Augu.st  28. 

12,459.  O.  Imray.— From  V.  Eiatti.  Italy.  Improvements  in  the 
production  of  sulphide  of  aluminium  and  iiluminium.    August  29. 


12,598.  J.  W.  Summers  and  T.  Sharp,  Manchester.  Improvements 
in  apparatus  for  compressing  scrap  metal  into  blocks  or  slabs. 
Complete  Specification.    September  1. 

12,626.  H.W.  Wallis,  London.  Improvements  in  the  manufacture 
of  sodium  and  potassium.    September  1. 

12,683.  D.  Hutton,  London.  An  improved  method  of  calcining 
pyrites  and  other  gold  bearing  ores.  Complete  Specification. 
September  3. 

12,768.  E.  F.  Starkie  and  A.  Copley,  london.  Extracting  fine 
gold  from  auriferous  ores  or  tailings  by  an  improved  process  of 
amalgamation.    September  4. 

12.912.  N.  Lebcdeff,  london.  .\  process  for  smelting  metals  from 
metallic  oxides,    September  6. 

12.913.  N.  Lebedeff.  Impnivements  in  the  manufacture  of  iron 
and  steel  or  alloys  thereof.    September  6. 

12.914.  X.  Lebedeff.  Improvements  in  the  manufacture  or 
production  of  ferro-chromium,  ferro-aluminium,  ferro-manganese, 
and  similar  alloys.    September  6. 

12,9.37.  E.  C.  Thompson,  London.  Improvements  in  and  con- 
nected with  the  recovery  of  tin,  spelter,  solder,  and  like  metals  or 
alloys  from  scrap  or  refuse  tin  plate  and  other  like  coated  metal 
wares.    September  7. 

12,982.  C.  F.  Cockshott  and  J.  E.  Jowett,  Bradford.  A  new  or 
improved  method  of  and  apparatus  for  obviating  "  pin-holes  "  and 
sponginess  in  cast  brass  or  gun-metal  shells  for  covering  calender- 
ing, pressing,  and  other  similarly  covered  rollers.    September  8, 

13,072.  B.  Willcoi.— From  La  Societe  la  Ferro-Xickel,  France. 
An  improved  manufacture  of  metallic  alloys.    September  10. 

13,117.  J.  Kleinpeter,  London.  Kleinpeter  compound  castings 
for  chilled  casting  and  steel  armour  plates,  or  chilled  casting  and 
ingot  iron  armour  plates.    Complete  Specification.    September  11. 

13,125.  W.  White,  London.  Improvements  in  the  manufacture  of 
sodium  and  potassium.    Septemtier  11. 

1.3,159.  W.  J.  Morgan,  Birmingham.  Improvements  in  firele«s 
metallic  alloys,  and  in  the  method  of  producing  the  same.  Sep- 
tember 12. 

13,182.  C.  A.  Burgliardt,  Manchester.  Improvements  in  the 
rednction  of  zinc  oxides.    September  12. 

13,2:34.  L.  A.  Groth.  London.— From  0.  Leprevost-Boui^erel  and 
E.  Pierron,  France.  Improved  methods  for  extracting  tin  from  the 
scraps  which  contain  it.    Complete  Specification.    September  13. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1887. 

12,458.  H.  Bird.  Treating  the  residual  spent  iron  liquors  resulting 
from  the  manufacture  of  copper  from  burnt  cupreous  sulphur  ores 
to  obtain  a  ceitain  oxide  of  iron  therefrom,  and  apparatus  therefor. 
August  23. 

12,590.  H.  Lane.  Shaping,  forming,  and  manipulating  Metals. 
September  15. 

12,887.  W.  P.  Thompson.— From  A.  Schneider  and  Co.  Hardening 
or  tempering  steel  or  steely  iron,    September  15. 

14336.  L.Grabau.  Production  of  fluoride  of  aluminium.  August 
23. 

14,750.  W.  Lloyd.  Lining  or  fettling  of  |)uddling  and  otiier 
furnaces  employed  in  the  manufacture  and  heating  of  iron  and  steel. 
September  1. 

1432.  W.  S.  Simpson.  Producing  articles  direct  from  fluid 
metal,  and  appHanues  therefor.    September  8. 

15,206.  E.  Smith  and  A.  Smith.  Toughening  or  carbonising  steel 
wire  for  cards  and  other  purposes.    September  15. 

16,346.  H.  B.  Scott  and  W.  Gentles.  Tuyeres  for  blasts  of 
furnaces  and  for  agitating  molten  material.    September  8. 

16347.  H.  B.  Scott  and  W.  Gentles.  Smelting  copper  and  lead 
ores,  and  arrangement  of  furnaces  therefor.    September  8. 

17,493.  J.  H.  Pollok.  Wet  method  of  extractiug  gold  from  crushed 
ores  or  other  finely-divided  auriferous  material.    August  25. 

1883. 

421.  H.  R.  Lewis  and  C.  B.  Phillips.  Extraction  of  metals  from 
refractory,  complex,  and  other  ores.    August  25. 

4286.  C.  F.  Croselmire.  Extracting  pure  zinc  from  zinciferous 
oi'es.    August  23. 

6495.  S.  Pitt.— From  A.  C.  Bradley.  Manufacture  of  metallic 
oxides,  and  apparatus  therefor.    .Vugust  25. 

10,657.  J.  Perino.  Extracting  zuic  from  pyrites  containing  blende, 
the  waste  of  the  same,  and  ores  contaiuing  sulphide  of  zinc. 
September  1. 

11,638.  E.  Main.  Preparing  pulverulent  ores  of  iron  and  man- 
ganese for  us<;  in  the  manufacture  of  iron  and  steel.    September  15. 
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XI.— ELECTRO-CHEMISTRY  axd  ELECTRO- 
METALLURGY. 

APPLICATIOyS. 

MMS.  1.  Hnrgreaves  and  J.  C.  Sewell,  Liverpool.  An  improrcd 
electric  battcn\    Auffust  ii. 

12,155.  R.  .'!c«tt  and  C.  R.  Held.  Huddersfield.  A  new  or  Improved 
application  of  electricity  to  the  manufacture  of  soap.    Animst  23. 

12.2(U.  F.  E.  Elmore  and  A.  S.  Elmore.  Cockermouth.  Improve- 
ments in  preparing  metallic  surtices  for  the  reception  of  non- 
adhesive  electro  deposits.    August  25. 

1230.  A.  Schanschieff,  London.  Improvements  in  galvanic 
batteries.    Autrust  2.5. 

12.433.  W.  P.  Thompson.— From  P.  Diehl,  United  States.  Im- 
provements in  apparatus  for  hardening  and  tempering  hy  elec- 
tricily.    Complete  Specification.    August  2fl. 

12,G20.  C.  Marson,  London.  Electric  secondary  battery  plates. 
September  1. 

12.703.  G.  T.  Jollaud,  London.  An  improved  voltaic  battery 
September  3. 

12,706.  'VT. P.  Thompson.— From  CD.  P.  Gibson, I'nilcd  States. 
Improvements  in  storage  battery  plates.  Complete  Specification. 
September  3, 

12,7t!7.  'W.  H.  Scott,  Xorwich.  Improvements  in  dynamo-electric 
■  machines.    Septeml)er  1. 

12,887.  R.  H.  Courtenay,  London.  An  improvement  in  voltaic 
cells.    September  6. 

12,907.  T.  Parker  and  W.  Lowrie,  London.  Improvements  in 
djTiamo-electric  machines.    September  6. 

12.91S.  E.  G.  Rivers,  Rosslyn  Clevedon.  An  improved  method 
and  principle  of  constructing  secondary  batteries  or  accumulators. 
September  7. 

13.000.  T.  M.  Sar^eaut  and  O.  R.  Sivete,  London.  Improvements 
in  electric  batteries.    September  8. 

13.191.  E.  yi.  H.  Andreoli,  London.  Electrodes  for  electivlytic 
Operations.    September  12. 

13.192.  E.  31.  H.  Andreoli.  Electrodes  for  bleaching  vegetable 
substances  by  electricity.    Complete  Specification.    September  12. 

13.193.  E.  M.  H.  Andreoli.  Bleaoliing  paper  pnlp  by  electrolysis. 
Complete  Specification.    September  12. 

13.19+.  E.  51.  H.  Andreoli.  Bleaching  China  grass,  rhea,  &c.  by 
electricity.    Complete  Specification.    September  12. 

13,215.  W.  Clark. — From  L.  Maiche,  France.  An  improvement  in 
electrical  batteries.    September  12. 

1.3,218.  E.  L.  Berry  and  F.  D'Arc.  London.  A  method  of  pi'e- 
veutine  the  deposition  of  crystals  in  the  electrolytic  fiuids  of 
electric  batteries,  the  said  method  also  allowing  of  the  strength  of 
such  fluids  being  increased  beyond  their  normal  strength  or  that  of 
ordinary  saturated  solutions.    September  12. 

COjrPLETE  SPSCTFICATIOXS  ACCEPTED. 

1887. 

11,.>1S.  H.Tudor.   Electrodes  for  secondary  batteries.  August  23. 

12.437.  R.  E.  B.  Crompton  and  J.  Swinburne.  Dynamo-electric 
machines.    September  8. 

14,954.  TT.  Terrill.  Apparatus  for  use  in  the  dejKisition  or  treat- 
ment of  metals  by  electrolysis.    August  23. 

15,754.  W.  J.  S,  Barljer-Starkey.  Electrolytes  of  secondary  bat- 
teries.   September  S. 

18.030.  L.  C.  E.  Lebiez  and  P.  L.  Terch^re.  Thermoelectric 
batteries.    September  s. 

1888. 

.19V,.  B.  M.  Drake  and  J.  M.  Gorham.  Plates  for  secondary 
voltaic  batteries.    September  15. 

10.954.  E.  H.  Geist.    Dynamo-electric machines,    Septembers. 


XII.— FATS,  OILS,   AND    SOAP  MANUFACTURE. 

APPLICATTOyS. 

12.001.  J.  Crossley,  Liveri^ool.  Improvements  in  or  appertaining 
to  composition  or  »oap  used  for  cleansing  and  disinfecting  purposes. 
August  20. 

12,1.55.  R.  Scott  and  C.  R.  Held.    See  Class  XI. 

1232S.  W.  Woodhouse.  London.  Improvements  in  the  nianuf:ic- 
ture  of  soap.    .Sept#ral>er  ."». 


COMPLETE   SPECIPICATIONS  ACCEPTED. 

1887. 

12,314.  H.  Wiesinger  and  L.  Rissmilller.  Jlauufacturing  soap  free 
of  water.    September  15. 

13.085.  W.  P.  Thompson.  —  From  La  Societe  Industrielle  des 
Glycerine  et  Acides  Gras.  Treatment  and  distillation  of  fatly 
matters  or  crude  fatty  acids  to  separate  the  fatty  acids  from  the 
gl.vcerin,  and  apparatus  therefor.    September  8. 

14,129.  T.  H.  Jones  and  E.  O.  Roberts.  Liquid  lubricating  com- 
pounds.   August  25. 

15,  t90.  J.  Vf.  Loi-d.  App.iratus  for  expressing  oil  from  substances, 
September  15. 

15,491.  J.  W,  Lord.  Treatment  of  oils  for  their  purification. 
September  15. 

1888. 

9161.  A.  Macqueen.    Soaps  and  soap  substitutes.    September  1. 

11.12.3.  W.  P.  Thompson. — From  A .  Maggiorani.  JIanufacture  of 
toilet  requisites,  powders,  pomades,  and  soaps  from  alkaline  earths. 
September  15. 

11,545.  C.  H.  Currie.  Illuminatius  and  lubricating  oils.  Sep- 
tember 1. 


XIII.— PAINTS,  PIGMENTS,  VARNISHES,  ani> 
RESINS. 

APPLICATIOXS. 

11,587.  J.  Castheiaz  and  S.  Bruere,  Manchester.  Improvements 
in  the  manufacture  of  di-ying  oils,  varnishes,  and  driers.    August  17. 

12,252.  .1.  .Tones,  Liverpool.  Improvements  in  preparations  or 
compounds  for  application  to  the  surfaces  of  boots,  harness,  and 
other  black  leather  objects.    August  25. 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1887. 
15,3S1.  K.  McLea  and  R.  Punshon.     Paint  or  varnish  for  iron, 
steel,  metal,  and  tarpaulins.    September  8. 

16394.  S.  J.  Clnff.    Improvements  in  blacking.    September  1. 

1888. 

683.  W.  C.  A.  Holzapfel.  An  anri-corrosive  composition  for  the 
protecrion  of  the  inside  of  iron  and  steel  vessels,  bridges,  piers,  and 
other  structures  exposed  to  the  action  of  the  atmosphere  or  water. 
September  1. 

10,426.  R.  W.  E.  ilaclvor.  Production  of  white  lead  or  carbonate 
of  leiid,  and  apparatus  therefor.    September  8. 


XIV.— TANNING,  LEATHER,  GLUE,  asd  SIZE. 

APPLICATIONS. 

12,015.  J.  Palmer,  Ixmdon.  An  improved  solution  and  treatment 
for  unhairing  hides  and  unwooling  skins.    August  20. 

12,39.3.  H.  J.  Haddan. — From  M.  F.  y  Tilaseca,  .Spain.  Improve- 
incnls  in  the  manufacture  of  decorative  leather.  Complete  Speci- 
fication.   Auirust  2S. 

13,1.35.  A.  J.  M.  Bolanachi  and  G.  Delfos,  London.  Improvements 
in  the  treatment  of  skins.    September  11. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 


1913.    A.  Herrmann,    M.  Herrmann,   and   E.  Henmann.      See 
Oass  VI. 

10.877.  C.  Klinik.  F.  Pinkowski,  V.  Bouk,  and  .1.  Glos.     A  ma- 
chine for  the  preparation  of  leather.    September  8. 
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XV.— AGRICULTURE,  MANURES,  Etc. 

APPLICATIOy. 

l.%112.  J.  Bamber.  Lomlon.  Improvements  in  the  mode  of  pre- 
paring ensilage,  and  in  means  for  jH-eserving  same  from  deeay. 
September  11. 


XVI.— SUGARS,  STARCHES,   GUMS,  Etc. 


APPLICATIONS. 

12,M3.  A.  X.  Pearson,  London.  A  new  process  and  apparatus 
for  treating  soluble  and  partially  soluble  gums,  so  as  to  render  them 
fit  for  industrial  purposes.    Complete  Specification.    September  1. 

12,7S-t.  B.  E.  R.  Newlands,  London.  Improvements  in  means  or 
apparatus  for  drying  slai)s  o("  sugar,  applicable  for  heating  and 
coolins;  other  articles,  and  for  analogous  purposes.    Septemi)er  4. 

13,084.  G.  Adant,  London.  Improvements  in  the  m.innfacture  of 
sugar,  and  in  apparatus  therefor.    Septemi)er  10. 

i:i.l2!t.  O.  Bluliuie.  Londo!i.  Improvements  in  and  relating  to 
the  filtration  of  beetroot  juice  in  the  process  of  making  Vteetroot 
sugar,  and  in  the  after-utilisation  of  the  filtering  material  after 
filtration  bas  been  effected.  Complete  Specification.  Septem- 
ber 11. 


COMPLETE  SPECIFICATION   ACCEPTED. 


1888. 

10,21(i.  H.  Gugenheim.     Manufacture  of  saccharine   liquors  for 
brewing,  ,Se.    September  8, 


XVII.— BREWING,   WINES,   SPIRITS,   Etc. 

APPLICATIONS. 

12,(U2.  A.  T.  Christophe,  Paris.  Improvements  in  the  rectification 
of  alcohol.    September  1. 

]2,fi!l8.  H.  G.  Grofe,  London.  Improvements  in  the  manufacture 
of  alcohol.    September  .1. 

12.8'iO.  H.  H.  Lake.— From  W.  Kuhn,  France.  Improvements 
relating  to  the  treatment  of  beer,  and  to  apparatus  Iherefor. 
September  5. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 


1887. 

14,459.  A.  Bninn.    Production  of  ])eptone  and  maltose  or  maltose 
substances.    .September  1. 

14.548.   J.  F.  Henderson.    Manufacture  of  unfermented  wine. 
September  8. 

1888. 

4143.  M.  L.  Godefroy.      Treatment  of  magmas  for  distillation. 
September  15. 

S653.  Vf.  L.  Home.    Process  and  apparatus  for  distilling  alcohol 
from  wine,  cider,  or  other  fermented  fruit  juices.    September  1. 

10,020.  Vf.  P.  Thompson.— From  C.  Pfaudler.    Treatment  of  beer 
or  other  fermented  liquors.    September  15. 

10,216.  H.  Gugenheim.    See  Class  XVI. 


XVIII.— CHEMISTRY  OF   FOODS,  SANITARY 
CHEMISTRY,  a.\d   DISINFECTANTS. 

APPLICATIONS. 

A.— Chemistry  of  Foods. 

12.704.  F.  Bander,  London.  Improvements  in  and  relating  to  the 
manufacture  of  cocoa  or  chocolate.    September  3. 

12,774.  EI.  H.  Lake.— From  S.  F.  Van  Choate,  United  States.  An 
improved  composition  and  devices  for  facilitating  the  use  thereof, 
chiefly  desiffned  for  ])reserving  animal  and  vegetable  substances. 
Complete  Specification.    September  4. 

B.— Sasitaet  Chbmistet. 

n.9i>7.  T.  G.  Hardie,  Burnley.  Rapidly  precipitating  the  solids 
held  in  suspension,  and  deodorising  and  purifving  and  rendering 
the  liquid  parts  of  towns'  sewage  potable.    August  20. 

C— DiSISPECTAKTS. 

12,001.  J.  Crossley.    See  Class  XII. 

COMPLETE   SPECIFICATIONS   ACCEPTED. 

A.— Chemistry  of  Foods. 

1888. 

7535.  B. 'V\'ilicos. — From  H.  Salzer.  Preserving  meat  and  other 
food  articles.    September  15. 

11,080.  J.  A.  F.  Feucheres.  A  substitute  food  for  horses  and 
cattle.    September  1. 

B.— Sasiiaut  Chemistry. 
1887. 

13,943.  J.  H.  Porter,  G.  Porter,  and  J.  Porter.  Improvements  in 
filtration  in  relation  to  "Clark's  Process"  and  other  processes. 
September  1. 

14,650.  T.  Glennie.  A  new  system  of  sewage  disposal.  Sep- 
tember 15. 

14,997.  J.  Hanson.    See  Class  VII. 

15,9.39.  W.  Webster,  jun.  Apparatus  forthe  electrolvtic  treatment 
of  sewage  and  other  impure  liquids.    September  15. 

1SS8. 

8627.  W.  Oliphnnt.  Apparatus  for  liquid  purification.  Sep- 
tember s. 

C— DlSIXFECTAXTS. 

1887. 

14,864.  W.  B.  Giles  and  A.  Shearer.  The  manufacture 
and  application  of  new  antiseptic  and  disinfectant  substances. 
September  8. 

15,564.  A.  Boake,  F.  G.  A.  Roberts,  A.  Shearer,  and  "W.  B.  Giles. 
Manutacture  of  antiseptics.    September  15. 

15,6tis.  AV.  J.  Cooper.  Improved  antiseptic  or  disinfectant. 
September  15. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

APPLICATIONS. 

12.190.  C.  Weygang,  Child's  Hill.  Improvements  in  the  manufac- 
ture of  ordmary  and  of  waterproof  papers,  boards,  &c.    August  23. 

12,.502.  W.  Hall.  London.  Improvements  in  apparatus  for 
straining  paper  pulp  and  the  like.    August  30. 

12^86.  C.  Hudson  and  J.  S.  Hudson,  Stockton-on-Tees.  Improve- 
meiit_s  in  the  manufacture  of  air  and  damp  resisting  paper  or  card- 
board boxes,  cases,  ic.    September  1. 

12,682.  J.  Mactear.    See  Class  V. 

13,212.  L.  Groezinger,  London.  A  process  for  producing  extract 
of  hops,  and  for  the  preparation  of  a  leverage  or  beverages  there- 
with.   September  12. 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1888. 

10,050.  F.  B.  Howard.  Articles  manufactured  from  pulp,  and 
apparatus  used  therefor.    September  8. 

10,698.  K.  M.  Tata.  Improvements  in  writing  paper.  Sep- 
tember 15. 
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XX.— FINE   CHEMICALS,  ALKALOIDS, 
ESSENCES,   AND  EXTRACTS. 

APPLTCATIOXS. 

12,17fi.  C.  Lielw^rmann  and  F.  Giesel.  London.  Improvements  in 
the  treatment  of  amorphous  alkaloids  obtained  in  tlio  ])reparation 
of  cocaine.    Anpnst  "23. 

13,10.").  C.  W.  E.  Kolbe.  London.  In3provements  in  tlie  manufac- 
ture of  salols.    Septf  mbor  12. 


XXI.— PHOTOGRAPHIC  MATERIALS  axp 
PROCESSES. 

APPLTCATIOXS. 

12,538.  J.  Preemau,  I>ondon.  Improvements  in  flexible  photo- 
graphic ne.ffatives  or  pictures,  and  in  aiiparatus  connected  tliere- 
with.    Aueust  31. 

13,149.  J.  W.  Xewall,  Xx>ndon.  An  improved  nietliod  of  deter- 
mining the  sensitivene>s  of  pliotosraphic  phites.    September  1-2. 


XXIL— EXPLOSIVES,  MATCHES,  Etc. 

APPLTCATIOXS. 

12.697.  G.  Trench,  London.  Improvements  in  pyrotGchnic  signals 
for  use  at  sea.    September  3. 

12.S26.  n.  Brock,  Loudon.  Improvements  in  and  meant  for  exhibit- 
ing fireworks.    September  5. 

12,871.  W.  Balcli.  London.  An  improvement  in  slu^lls  for 
signalliUK  at  sen  and  other  purposes,  and  apparatus  for  discharging; 
tlie  same.    September  13. 

12,8fiS.  O.  Imray.— From  H.  vor.  D.ihmen,  Austria.  A  new  or 
improved  explosive.    Septcmljer  6. 

COMPLETE  SPECIPICATIOXS   ACCEPTED. 

1SS7. 

14.159.  F.  L.  Tirmann  and  H.  Tirmann.  Percussion  fuses, 
especially  applicable  for  use  in  mine^  affected  with  fire-damp. 
September  1. 

14,390.  R.  Morris.  An  electric  firing  fuse  or  primer.  September  1. 
^14,470.    M.  Settle.    Cartridges  for  blasting  in  mines   or   other 
places  where  inflammable  gases  are  present.    September  1. 

18SS. 

XloO.  E.  Kubin  and  A.  Siersch.  Explosives  especially  adapted  for 
nse  in  mines.    September  S. 

.^'027.  R.  S.  Lawrence.  Shells  containing  high  explosives,  pro- 
tecting the  same,  and  fuses  therefor.    September  15. 

IU9S.  J.  AV.  Gravdon.  High  explosive  shells,  and  method  of  pre- 
paring the  explosive  charge  therefor.    September  1. 

8995.  E.  L.  Zalinski.  Dynamite  and  similar  shells,  and  fuses 
therefor.    August  25. 

9073.  G.  A.  Farini.    Improvements  in  cartridses.    .August  25. 
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Notice  is  hereby  given,  for  the  information  of 
members  and  advertisers,  that  the  advertisement 
columns  of  this  Journal  have  been  contracted  for 
by  Messrs.  Evre  and  SpoTTiswoom:,  the  Society's 
printers  and  ijublishers,  to  wliom  all  communications 
respecting  them  should  be  addressed. 
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Soution   ^fftion. 
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Chairman :  Darid  Howard. 


Sir  F.  A.  Abel. 
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W.  Lant  Carpenter. 
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W.  J.  Dibdin. 
C.  Graham. 
S.  Hall. 
C.  C.  Hutchinson. 


Committee: 

]       R.  Mes.sel. 

B.  E.  R.  Newlands. 

B.  Redwood. 
I        T.  Royle. 

1        John  SpiUer. 
Wm.  Thorp. 
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Hon.  Local  Sec.  and  Treasurer: 
Thos.  Tyrer,  170,  Bridge  Road,  Battersea,  S.W 


SESSION  18S8-89. 


The  first  Meeting  of  the  Section  will  talee  place  on 
Monday,  November  5th,  1888. 


Papers  to  be  read  by — 

Mr.  J.  Heron.    "  On  a  new  form  of  Polarimeter." 

Mr.  C.  T.  Kiugzett.    "On  the  Comparative  Antiseptic  Values 

of  various  Stihstanees." 
Mr.  Thos.  T.  P.  Bruce  Warren.    "  The  .Idulterations  of  Oils 
and  Methods  of  Detection." 


^tlura^tlf  ^ertiou. 


Chairman :  T.  W.  Stuart. 
Vice-Chairman  :  P.  P.  Bedson. 


Committee : 


Alfred  AUhusen. 
G.  T.  France. 
G.  G.itheral. 
John  Glover. 
T.  W.  Lovibond. 
John  Pattinson. 


H.  R.  Procter. 

B.  S.  Proctor. 
W.  W.  Proctor. 
W.  L.  Reunoldson. 

C.  H.  Ridsdalc. 
J.  E.  Stead. 


Hon.  Local  Secrelar;/  and  Treasurer: 
J.  T.  Dunn,  The  School,  Gateshead. 


Notices  of  papers  and  commiuucations  for  the  meetings  to  be 
seut  to  the  Local  Secretary. 


Meeting  held  in  the  Bwltani  College  of  Science, 
Ocioher  lOth,  1888. 


T.  W.  STUAUT    IN    THE    CHAIE. 


Prof.  Herbert  Carriiigton  Foote,  37,  Arlington  Court,  Cleveland, 
Ohio,  U.S. 


ON  THE  TEES  SALT  INDUSTRY. 

BY    T.   W.  STU.UIT,    CII.VIKMAN. 

■DsTa  recently  the  alkali  maiiufacturers  of  tlie  Tyne 
obtained  tlie  whole  of  their  salt  supplies  from 
Cheshire,  from  whence  the  high  cos*  of  transit 
placed  them,  in  this  respect,  at  a  considerable  tlis- 
advantage  as  compai-ed  with  those  manufacturers 
whose  works  are  situated  in  Lancashire.  The  rapid 
development  of  the  salt  industry  on  the  Tees  of  late 
years,    resulting   in   a  substantial  reduction   in  the 


Oct.si,i88S.]        THE  JOUfiNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


661 


price  of  salt  on  the  Tyne,  constitutes  such  an  impor- 
tant boon  to  the  alkali  mannfactiu-ers  of  this  disti-ict, 
that  I  liave  thought  a  paper  on  the  suViject  -would 
not  fail  to  interest  the  members  of  the  Society. 
This  reduction  in  the  cost  of  salt  has  come  to  the 
manufacturers  in  this  tlistrict  at  a  time  when  the 
competition  between  the  Leblanc  and  ammonia-soda 
processes  has  been  most  severely  felt,  and  when  a 
considerable  reduction  iu  the  cost  of  production  by 
the  Leblanc  process  was  ura;ontly  required.  The 
discovery,  therefore,  of  the  bed  of  rock  salt  at  Mid- 
dlesbro',  and  the  development  of  the  most  approved 
mode  of  winning  it,  have  proved  of  great  importance 
to  the  soda  industi'v  on  the  Tyne,  where  it  has  had 
a  home  from  the  time  when  Lord  Dundonald  and 
Mr.  Losh  commenced  their  operations  at  Walker  in 
the  year  1796. 

When  the  British  Association  met  at  Newcastle  in 
1SG3,  the  discovery  of  salt  at  Middlesbro'  was 
announced,  and  the  early  commencement  of  a  new 
industry  in  the  form  of  salt  manufacture  as  an  addi- 
tion to  the  industries  on  the  Tees  was  fuUy  antici- 
pated. Messrs.  Bolckow  and  Vaughan  commenced 
boring  for  water  in  their  works  in  1S511,  with  the 
view  of  obtaining  a  supply  for  their  boilers  and  for 
other  piu'poses,  and  continued  boring  till  1862,  when, 
at  a  depth  of  1,200  feet,  a  bed  of  rock  salt,  100  feet 
thick,  was  discovered.  They  endeavoured  to  win 
the  salt  by  sinking  a  shaft  shortly  after,  in  order  to 
work  the  mineral  by  a  regular  system  of  mining,  but 
the  influx  of  water  was  so  great  that  the  imdertaking 
was  ultimately  abandoned.  Nothing  more  was  done 
to  develop  the  deposits  till  1874,  when  Messrs.  Bell 
Bros,  sank  a  borehole  in  the  laud  adjoining  their 
ironworks  at  Port  Clarence,  on  the  north  side  of  the 
Tees,  where  they  found  the  bed  of  rock  salt  at  a 
depth  of  1,127  feet  and  65  feet  thick.  DeteiTed  by 
the  experience  of  Messi-s.  Bolckow  and  Vaughan, 
who  had  expended  a  large  sum  of  money  in  their 
attempts  to  win  the  salt  by  mining,  Messrs.  Bell 
Bros,  allowed  the  question  to  rest  in  abeyance  till 
1881,  when,  at  the  suggestion  of  Mr.  Thomas  Bell, 
they  adopted  the  plan  in  operation  at  Nancy  in  the 
east  of  France,  but  of  which  he  had  then  no  know- 
ledge, and  in  the  following  year,  1882,  they  com- 
menced the  manufacture  of  salt  at  Port  Clai'ence. 
Messrs.  Bell  Bros,  were,  therefore,  the  pioneers  of 
this  new  and  important  industry.  Some  time  after- 
wards, Messrs.  Bolckow,  Vaughan,  and  Company, 
Limited,  commenced  operations  at  Jliddlesbro'  and 
at  Eston,  while  the  Newcastle  Chemical  Works 
Company,  Limited,  and  the  Haverton  HiU  Salt 
Company — now  the  South  Durham  Salt  Company, 
Limited — established  works  on  the  north  side  of  the 
river.  In  1886  Messrs.  C.  Tennant  and  Partners, 
Limited,  and  the  Jarrow  Chemical  Company,  Limited, 
jointly  erected  works  at  Haverton  HiU  to  supply 
their  alkali  works  on  the  Tyue,  the  Newcastle 
Chemical  Works  Company,  Limited,  having  esta- 
blished their  works  with  the  same  object. 

The  bed  of  rock  salt  has  been  proved  to  exist  over 
an  area  rather  more  than  1  miles  long  by  2|  miles 
broad,  or  about  12  square  miles,  and  allowing  for  its 
known  unequal  thickness,  each  square  mile  is  esti- 
mated to  contain  100,000,000  tons  of  salt.  This  not 
only  proves  the  large  extent  of  the  depo.sit,  but  also 
dispels  any  anxiety  for  the  future  of  the  Tees  salt 
industry. 

The  most  northerly  borehole  is  at  Greatham,  where 
the  salt  was  found  at  a  depth  of  889  feet  from  the 
surface  ;  the  most  southerly  at  North  Ormesby,  in 
Yorkshire,  a  distance  of  rather  over  4  miles,  where 
the  bed  is  1,340  feet  from  the  surface.  The  bore- 
hole at  the  eastern  extremity  is  at  Eston,  at  a  depth 


of  1,-563  feet,  and  the  most  westerly  at  Haverton 
Hill,  a  distance  of  about  21  miles,  at  a  depth  of 
797  feet,  from  which  it  will  be  seen  that  the  bed  tlips 
to  the  south  and  east.  The  borehole  at  Greatham  is 
at  present  the  most  northern  in  which  the  salt  bed 
has  been  proved,  and  it  has  recently  been  ascertained 
by  a  borehole  at  Seaton  Carew  that  the  bed  dis- 
appears between  Greatham  and  that  point. 

The  thickness  of  the  bed  of  rock  salt  is  vaiialjle, 
but  the  average  of  the  wells  in  operation  may  be 
taken  at  80  to  90  feet. 

The  following  shows  the  particiilars  of  14  borings 
in  which  the  thickness  of  the  salt  and  depths  from 
the  surface  are  given : — 


Bolckow  and  Vaughan.  Middlesbro' 

iJolckow,  Vaughan,  &  Co.,  Lira.,  do.,  1886. 

„  „  „  Eston... 

Bell  Bros.,  Lim.,  Port  Clarence  trial  hole.. 

Newcastle   Chemical  Works    Co.,   Lim., 
Cowpen  JIarsh No.  1 

„    2 

„    3 

..    4 

C.  Tennant  &  Pts.,  Lira.,  &  Jarrow")  Xo.  1 

Chemicxl  Co.,  Lim.,  Haverton  Hill  J   „    i 

Grearham  Salt  Boring  Co 

North  Ormesby 

Sandfield,  Haverton  Hill 

Average 1,101    9 


Depth 

to 

Bock  Salt. 

Thickness 

of  Main 

Bed  of 

Eock  Salt. 

Ft.  in. 
1,200    0 

Ft.  in. 
100    0 

1«0 

0 

GA    0 

1,569 

9 

81    OE. 

1,127 

7 

85    0 

1,001 

0 

112    9 

1,037 

0 

115    4 

1,089 

G 

101    G 

1,102 

0 

90    6 

923 

7 

72  11 

920 

i 

70    7 

SS9 

0 

57    2N. 

1,.^10  11 

79    IS. 

797 

0 

80  10  W. 

I 


E.  =  Most  easterly  point  at  which  salt  has  been  found. 
N.  =      „    northerly  „  „  ,. 

S.  =      „    southerly  „  „  ,, 

W.  =      „    westerly  „  „  „ 

The  tkree  following  holes  have  been  drilled  to  the 
depth  indicated  without  finding  salt : — 

Depth. 

Ft.    in. 

Stone  Marsh,  Haverton  Hill l.coo    0 

Seaton  Carew l,4io    0 

Newcastle  Chemical  Company's  Works...    1,190    li 

It  is  impossible  to  give  an  analysis  showing  the 
average  comijosition  of  the  rock  salt,  as  it  contains 
a  considerable  quantity  of  earthy  matter  distributed 
in  layei'S  throughout  its  mass.  Its  variable  compo- 
sition, however,  has  been  demonstrated  by  the  ex- 
amination of  many  samples,  which  have  been  found 
to  contain  from  40  per  cent,  up  to  98  per  cent,  sodium 
chloride.  In  actual  working  this  earthy  matter  is 
left  in  the  cavity  of  the  well  when  the  salt  is  dissolved, 
and  causes  no  inconvenience,  unless  in  time  it  may 
cover  the  surface  of  the  rock  salt,  and  to  some  extent 
imisede  the  action  of  the  water  in  forming  the  brine. 

In  the  accompanying  section  of  the  rocks,  passed 
through  in  boring  No.  1  well,  at  the  works  of  Messrs. 
Tennant  and  Jarrow  Chemical  Company,  Haverton 
HiU,  it  wiU  be  seen  that  we  have  first  about  83  feet  of 
soil,  sand,  clay,  &c.,  which  is  succeeded  by  a  bed  of 
water-bearingred  sandstone,  500  feet  thick,  containing 
thin  seams  of  marl.  From  this  very  thick  bed  of  sand- 
stone an  inexhaustible  supply  of  water  is  oljtained, 
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ami  I'lom  -whicli  nil  the  briue  on  the  Tees  is  produced, 
:is  will  Vie  more  fully  explained  wheu  the  worldng  of 
the  briue  wells  is  described.  Below  the  sandstone 
there  is  a  bed  of  red  marl  about  300  feet  thick,  eou- 
taiuiug  thin  beds  of  sandstone  and  veins  of  gypsum, 
then  9  feet  of  anhydrite,  and  immediately  above  the 
bed  of  rock  salt,  '2''<  feet  of  saliferous  marls,  known 
as  "Eotten  Mavis,"  which  have  given  great  trouble 
to  the  salt  mannfactiu'ers  by  falling  into  the  cavity 
formed  by  the  removal  of  the  salt,  and  destroying 
the  lining"  and  suction  tubes  of  the  wells.  The  rock 
salt  at  tliis  point  is  928  feet  from  the  sm-face,  and 
73  feet  thick  ;  and  below  this  there  are  thin  beds  of 
liard  stone,  gypsum,  &c.  "^'ith  the  ^■iew  of  ascer- 
taining the  presence  of  coal,  of  which  5,000,000  tons 
are  annually  consumed  in  and  near  Middlesbro', 
Messrs.  Bell  Bros,  continued  the  boring  in  one 
instance  to  2.^0  feet  below  the  salt,  wheu  they  found 
gyijsum,  maguesian  limestone,  then  limestone,  and 
again  gyj)sum,  and  rock  salt  interstratified  with  marl, 
and  in  a  bed  of  rock  salt  were  obliged  to  stop.  The 
presence  of  this  magnesian  limestone  lent  colour  to 
the  belief  that  the  coal  might  be  below,  but  wheu 
they  found  small  beds  of  salt  it  was  clear  that  they 
had  still  the  prospect  of  great  thickness  of  red  sand- 
stone to  pierce,  and  the  diameter  of  the  bore  having 
been  reduced  to  one  inch,  they  were  compelled  to 
desist  at  1,35.5  feet  from  the  siu-face.  At  1.313  feet, 
and  while  in  the  limestone,  they  found  considerable 
quantities  of  gas  evolved,  of  which  the  following  is 
the  analysis : — 

^letliMiie  or  marsh  j?as,  CH* 76*9 

Ethane,  CoHc ir :i 

Nitrogen,  >' lOS 


In  tlie  Seatou  Carew  boring  it  was  proved  that 
the  salt  did  not  exist,  and  maguesian  limestone  was 
reached  at  522  feet.  While  proceeding  further  in 
this  borehole  in  search  of  coal,  the  thickness  of 
maguesian  limestone  passed  thi'ough  was  878  feet, 
and  which  is  said  to  l^e  the  thickest  section  of  this 
strata  yet  reached. 

The  accompanying  map  of  the  salt  district,  for 
which  and  for  other  valuable  information  I  am 
indebted  to  Mr.  Thomas  Bell,  of  Durham,  H.M. 
Inspector  of  Mines,  shows  the  known  extent  of  the 
bed  and  the  position  of  all  the  boreholes  that  have 
been  put  down.  A  good  bed  has  been  proved  at 
Eston  in  the  east,  and  North  Ormesby  in  the  south, 
while  the  salt  may  possibly  extend  beyond  these 
points.  At  Haverton  Hill,  in  the  west,  it  is  of  good 
workable  thickness,  but  in  the  works  of  the  New- 
castle Chemical  Works  Company,  Limited,  and  at 
Stone  Marsh  it  was  absent,  while  between  Greatham 
and  Seaton  Carew,  in  the  north,  the  bed  disappears. 
It  is,  therefore,  probable  that  the  northern  and 
western  boimdaries  of  thfe  bed  have  now  been 
proved. 

Having  described  the  history  and  extent  of  this 
important  bed  of  rock  salt,  we  come  now  to  the 
indiistrial  part  of  the  (luestiou  and  a  description 
of  the  .\mericau  methods  of  winning  the  salt,  the 
success  of  which  is  now  fully  established,  and 
without  which  the  development  of  the  salt  industry 
on  the  Tees  would  have  been  greatly  retarded,  if 
not  wholly  arrested. 

Of  the  -11  holes  that  have  lieen  bored,  the  Cumber- 
land Diamond  Boring  Company,  who  had  a  monopoly 
of  this  work,  have  bored  about  32.  By  this  system 
of  boring  a  hollow  cylinder  18  feet  long  with 
diamonds  finnly  hxed  at  tlje  bottom  edge,  called 
the  "crown,"  is  driven  by  steam  power,  and  made 
to  rotate  on  the  rock  being  drilled  tlirough,  while 


water  is  run  down  the  boring  at  the  same  time. 
Wheu  a  core  of  sufficient  length  is  cut  in  this 
manner  it  is  brought  up,  and  the  operation  repeated 
till  the  hole  is  bored  to  the  required  depth,  and  a 
core  rein-esenting  the  entire  section  of  the  rocks 
passed  through  is  produced,  either  for  inspection 
or  analysis.  The  borehole  is  then  fitted  with  lining 
tubes,  piunp,  &c.,  the  drilling  apparatus  removed, 
and  the  permanent  pumping  arrangements  erected. 
If,  however,  anything  goes  wrong  with  the  well 
and  the  tubes  require  to  be  drawn  for  repairs,  the 
permanent  pumping  aiTangement  must  be  removed, 
special  plant  again  fitted,  and  the  tubes  drawn  by 
n  very  slow  process. 

\Jp  to  1880  neai'ly  all  the  wells  in  operation  were 
bored  by  the  Diamond  system,  but  the  high  prices 
charged  by  the  boring  company,  coupled  with  the 
slowness  and  cost  of  restoring  wells  destroyed  by 
the   fallen   marls,    had   the  effect  of  very  seriously 
retarding  the  development  of  the  salt  industry,  and 
stopping  its  fiu-ther  progress,  and  it  liecame  obvious 
to   those  who  required  wells  bored  that  a  quicker 
and  cheaper  method  of  drilling,   constructing,   and 
i-epairing  tlie  wells  m\ist  be  found.     At  this  jnnctiu'c 
experienced  men  were  brought  over  from  the  American 
oil  fields  to  introduce  the  American  system  of  drilhng 
in  its  entirety  by  the   Newcastle   Chemical  Works 
Company.  Limited,  Messrs.  C.  Tennant  and  Pai-tners, 
Limited,  and  the  Jarrow  Chemical  Company,  Limited, 
jointly.     These  thi'ee  companies  resolved  to  attempt 
a   reduction  in  the   cost  of   drilling   and   repairing 
brine  wells  by  trying  a  system  which  was  new  to 
England  though  old  to  America,  and  the  American 
drillers,  with  that  energy  and  ingenuity  characteristic 
of  their   nation,    ibilled   a   well  1,OUO  feet  deep  in 
three  weeks,  a  work  which  requii'ed  three  mouths  to 
accomplish   by  the   Diamond   system,    and    with   a 
coiTespondingly  large  reduction  in  cost.     The  anti- 
cipations of  the  three  companies  named  have  been  so 
fully  realised  that  the  American   system   has  com- 
pletely STiperseded   the  Diamond  method,  and  has 
even   been   adopted   by   the   Cumberland  Diamond 
Boring  Company.     The  introduction  of  this  system  of 
boring  having  proved   of   such   importance   to  the 
Tees  salt  manufactiu'e  as  to  mark  an  epoch  in  its 
short  history,  I  trust  a  brief  description  of  it  may 
prove  interesting,  referring  those  who  wish  to  study 
it  minutely  to  the  excellent  illustrated  catalogue  of 
the  Oil  Well  Supply  Company,  Limited,  Bradford, 
and  Oil  City,  Penn.,  U.S.A.,  who  will  gladly  send  a 
copy  on  application.     The  American  system  of  well 
drilling   is   an   adaptation   of    steam   power    to   tlie 
method  practised  for  ages  in  China,  but  develoi^ed 
by  most  ingenious  improvements  in  detail.    Although 
South  Diu'ham  is  the  only  place  in  England  where 
it  has  been  employed,  the  extent  of  its  applications 
may  be  gathered  from  the  fact  that  in  the  American 
oil  and  salt   fields   the   enormous   number   of  over 
75,00o  wells  have  been  drilled  since  1859,  at  a  cost  of 
at   least   200,000,000  dollars.     The  gi-eat  depths  to 
which  wells  may  be  drilled  may  also  be  gathered  l)y 
the    fact    that    a    well    belonging    to   Mr.    George 
Westinghouse,  jun.,  tind  situated  in  the  eastern  part 
of  Pittsb\u-g,  was  drilled  to  a  depth  of  4,618  feet, 
nearly  a  mile,  and  which  is  the  greatest  depth  yet 
reached    in    America.      The    American    system    of 
drilling   requires    considerable   practice,    but   when 
acquired,  it  is  rapid,  economical,  and  very  simple  in 
operation,  consisting  merely  of  drilling  through  the 
rock  with  a  string  of  tools,  which  reduces  it  to  a 
coarse  powder  susjjended  in  water,   then  removing 
this  detritus  by  means  of  a   sand  pump,    the  two 
operations  being  alternately  repeated  till  the  required 
depth  is  attained. 
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The  first  tiling  to.be  done  is  to  erect  the  "rig," 
as  it  is  called  in  America.  This  is  constructed 
entirely  of  hemlock  timber,  and  consists  chiefly  of 
derrick,  bull  wheel,  sand  pump  reel,  band  wheel, 
walking  beam,  engine,  and  engine  house. 

The  derrick  is  about  74  feet  high,  and  20  feet 
square  at  the  base,  and  about  3  feet  square  at  the 
top,  where  two  pulleys  are  fixed,  one  for  the  drilling 
tools,  and  the  other  for  the  sand  pump.  By  means 
v{  a  belt,  power  is  transmitted  from  the  engine  to 
the  band  wheel  ( Ji,  then  to  the  walking  beam  (il), 
which  communicates  the  perpendicular  up  and  down 
motion  to  the  rope  which  carries  the  drilling  tools. 
The  bull  wheel  jEl,  with  its  shaft,  is  used  for  rapidly 
withdrawing  the  driUing  tools,  and  is  driven  by  an 
endless  rope  from  the  band  wheel.  The  sand  pump 
reel  is  employed  for  working  the  sand  pump  by 
friction  oft'  the  band  wheel.  The  drilling  tools  consist 
of  "rope socket,"  "sinker  bar,"  "iars,"whichare  two  j 
flat  links,  "auger  stem,"  and  "bit."  All  these  ' 
tools  screw  into  each  other,  and  form  a  string  of 
drilling  tools  about  60  feet  long,  and  weigh  about 
18  cwt.  The  function  of  the  "jars"  is  most  im- 
portant, for  when  the  "bit"  becomes  fast  in  the 
rock  a  few  blows  never  fail  to  loosen  it,  and  allow 
the  drilling  to  proceed.  The  "temper  screw  "  is  a 
most  ingenious  tool  for  connecting  the  rope  support- 
ing the  drilhng  tools  to  the  " '  walking  beam  "  while 
drilling,  and  when  disconnected  the  tools  are  drawn 
out  and  into  the  interior  of  the  derrick  by  the  "  bull 
wheel."  The  whole  of  the  rig  and  tools  are  shown 
on  the  accompanying  drawings,  and  more  particularly 
by  the  working  model  on  the  table.  Having  erected 
the  rig,  the  first  operation  in  American  drilling  is 
to  insert  the  "drive  pipe  "  through  the  sand,  soil, 
etc.  to  the  red  sandstone,  and  its  function  is  to 
prevent  the  soil,  ic.  from  running  in  while  drilling. 
This  is  a  j-inch  steel  pipe,  8  inches  diameter,  or 
according  to  the  intended  size  of  the  well,  and  at 
the  bottom  is  fitted  with  a  sharp  steel  shoe,  and  on 
the  toj)  with  a  cap  to  prevent  damage  to  the  pipe 
by  the  wooden  maul  with  which  it  is  driven  down, 
and  for  which  a  temporary  arrangement  is  con- 
structed. Then  commences  the  oj)eration  of  drilling, 
that  part  of  it  by  which  the  earthy  material  is  removed 
from  the  "drive  pipe"  being  called  "spudding." 
As  has  already  been  explained,  the  American  system 
simply  consists  of  two  opei^ations,  viz.,  drilling 
through  the  rock  with  the  string  of  tools  about 
(50  feet  long,  and  weighing  18  cwt.,  having  a  "  bit  " 
at  the  lower  extremity.  These  tools  have  their  up 
and  down  motion  communicated  to  them  by  the 
"  walking  beam  "  driven  by  the  engine,  and  as  the 
"  bit "  passes  through  the  rocks  the  tools  are  lowered 
by  the  "temper  screw." 

The  drilling  is  always  done  in  the  presence  of 
water,  which  on  the  Tees  is  obtained  from  the  red 
sandstone,  and  when  about  four  feet  of  the  rock  has 
been  penetrated  in  this  manner  the  tools  are  with- 
drawn and  suspended  in  the  derrick.  The  second 
operation  consists  of  removing  the  detritus  or 
pounded  rock  lying  at  the  bottom  of  the  hole  in 
the  form  of  a  thin  cream.  This  is  removed  by 
running  the  sand  pump  down  several  times.  The 
pump  is  an  iron  tube  fitted  with  a  plunger  and 
valve  projecting  past  the  bottom,  so  that  when  it 
reaches  the  bottom  the  valve  is  opened  and,  by 
the  upward  motion  of  the  plunger,  the  detritus  is 
efleetually  removed.  By  this  very  simple  plan  of 
alternately  using  the  drilling  tools  and  sand  pump, 
the  red  sandstone,  marls,  and  rock  salt  are  penetrated 
to  the  required  depth.  Difficnlties,  of  course,  some- 
times arise  which  have  to  be  met  and  overcome 
and  which  delay  the   rate   of   drilling,   but   a  well 


1,000  feet  deep  and  eight  inches  diameter  has  been 
drilled  by  the  American  system  in  three  weeks  ;  and 
when  it  is  pointed  oat  that  a  well  l,ijOO  feet  deep  is 
just  about  eipial  to  seven  times  the  height  of  Earl 
Grey's  monument  in  Newcastle,  the  extraordinary 
rapidity  with  which  the  work  is  accomplished  will 
be  understood.  This  is  further  exemplified  by  the 
fact  that  the  first  well  drilled  by  the  Diamond 
system  at  Port  Clarence  for  Messrs.  Bell  Bros, 
took  nearly  two  years  to  reach  the  salt.  The  cost 
for  labour  alone  by  the  American  system  for  an 
8-inch  well  may  be  taken  at  about  6s.  per  foot,  or 
about  one-fojirth  the  cost  originally  charged  by  the 
Diamond  Boring  Company.  It  sometimes  happens 
that  the  "  bit  "  becomes  detached  in  driUing,  or 
the  rope  breaks,  by  which  the  whole  of  the  tools  are 
lost  in  the  well.  Here,  again,  the  ingenuity  of  the 
Americans  is  brought  into  play  by  the  use  of  fishing 
tools,  which  have  been  cleverly  constructed  to  meet 
every  possible  emergency,  and  while  vexatious  delays 
occasionally  arise  in  very  difficult  cases,  usually  the 
lost  tools  are  recovered  in  a  few  hours,  or  at  most  a 
few  days. 

The  rock  salt  contains  a  considerable  quantity  of 
gas  at  high  tension  distributed  in  cavides  through- 
out its  mass,  which  not  only  accounts  for  the 
eft'ervescence  of  the  brine  when  pumped,  but  also, 
while  drilling,  causes  a  frequent  outburst  of  water, 
which  it  forces  several  feet  into  the  air  for  many 
hours  together.  This  gas  has  been  examined  by 
Professor  Bedson,  who  found  it  to  consist  of — - 

Marsh  ea5 2"05 

Xitr<«eu 97"95 
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Having  drilled  the  well  to  the  bottom  of  the  salt, 
the  next  opei'ation  consists  of  tubing  it  and  con- 
structing the  pumping  arrangements  for  drawing  the 
brine  to  the  surface.  A  steel  lining  pipe,  perforated 
where  it  passes  through  the  sandstone  and  through 
the  salt,  is  inserted  from  the  surface  to  the  bottom  of 
the  salt,  then  the  suction  pipe,  also  perforated  at  the 
bottom,  is  placed  in  the  lining  pipe,  and  the  pump 
connected  with  the  walking  beam  at  a  distance  of 
about  240  feet  from  the  surface,  so  that  the  brine  will 
rise  easily  above  it.  One  great  advantage  of  the 
American  rig  is  the  fact  that  it  serves  a  three-fold 
purpose.  It  is,  in  the  first  instance,  used  for  drilling 
the  well,  then  for  working  it.  The  same  engine, 
walking  beam,  &c.  are  employed  for  pumping^the 
brine,  while  the  drilling  appliances  are  invaluable  in 
drawing  the  tubes  when  necessary  to  repair  the  well. 
The  derrick  not  only  holds  the  tools  suspended 
while  the  well  is  being  drilled,  but  it  also  holds  the 
suction  pipe  in  lengths  of  60  feet  or  more,  which 
greatly  facilitates  their  withdrawal  for  examinarion 
and  repair  :  while  with  the  Diamond  boring  system, 
the  driUing,  pumping,  or  repairing  gear  require  to 
be  respectively  constructed  over  the  well,  which 
involves  considerable  cost  and  delay. 

When  the  well  is  fitted  ready  for  work  it  is  usuid 
to  pump  the  discoloured  brine  to  waste  for  a  diiy  or 
two,  and  thence  to  the  reservoir  when  clear.  At 
first  the  water  employed  for  dissolving  the  rock  sidt 
and  producing  the  artificial  brine  was  obtained  from 
the  stells  in  the  neighbourhood  of  the  salt  works, 
but  the  organic  matter  it  contained  so  retarded  the 
evaporation  of  the  brine  that  its  use  was  discontinued, 
and  Darlington  water  was  then  poured  down  the 
annulus  formed  by  the  inside  of  the  lining  and  out- 
side of  suction  tubes.  Xow,  however,  the  supply  of 
water  is  exclusively  derived  from  the  sandstone 
which  runs  through  the  perforations  in  the  lining 
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tiilic  anil  down  the  anmiliis  to  the  rock  salt  below. 
The  supply  of  this  water  is  apparently  inexhaustible, 
and  the  foilowing  is  its  analysis,  viz.  : — 

Grains  per  Gallon. 

CaCO, 21-59 

Cn.SO, ='2' 

JIgCL. 9'U 

MpSO, <>"30 

Na,SO, 33-33 

■SiO. 0-74 

Fe-Oj  and  AI2O3 "  -  74 

77-17 

Thi.s  water  is  now  not  only  utilised  for  the  produc- 
tion of  brine,  but  it  is  also  employed  for  the  general 
works  supply  for  feeding  boilers,  washing  hm-dles, 
and  for  the  ash  pits.  At  the  works  of  Messrs. 
Tennant  and  the  Jarrow  Chemical  Company,  Limited, 
a  water  well  was  drilled  into  the  water-bearing  sand- 
stone alongside  a  brine  well,  and  only  1-2  inches 
from  it.  The  brine  well,  of  coiuse,  reaches  the 
bottom  of  the  salt  at  about  1,000  feet  from  the 
siu-face,  while  the  water  well  is  drilled  into  the 
sandstone  only.  \Yhile  these  two  wells  are  only 
12  inches  apart,  the  one  produces  excellent  briue, 
and  the  other  an  unlimited  quantity  of  water  for  the 
general  works  supply,  by  which  an  important  annual 
saving  is  eflected  for  Darlington  water  which  would 
be  otherwise  used.  When  a  new  well  is  commenced, 
the  sm-face  of  rock  salt  exposed  for  solution  is 
necessarily  small,  and  its  productive  power  limited 
to  an  hour  or  two  pumpmg  per  24  hours.  As  the 
water  from  the  sandstone  flows  down  the  anuulus  to 
the  rock  salt  the  heavy  briue  sinks  to  the  bottom  of 
the  cavity,  and  partly  protects  the  rock  salt  at  that 
point.  The  water  or  less  satiu-ated  brine  floats  on 
the  top,  and  thus  solution  of  the  salt  takes  place  at 
the  top  of  the  bed,  by  which  a  cavity  is  formed 
shaped  like  an  inverted  cone.  As  the  brine  is 
pumped  from  the  bottom  of  this  cavity,  the  water 
flows  down  the  aunulus  from  the  sandstone,  and  thus 
the  process  of  producing  artificial  brine  is  continued, 
while  the  cavity  becomes  larger,  and  its  productive 
power  increased  as  the  surface  of  the  rock  salt  is 
enlarged.  The  water  from  the  red  sandstone  rises  to 
■within  20  feet  from  the  sm-face  in  the  annulus,  and 
pressing  on  the  brine  below,  forces  it  up  the  suction 
pipe,  supporting  a  column  of  brine  five-sixths  of  its 
own  height.  Thus  a  column  of  water  1.-200  feet  deep 
in  the  anuulus  will  force  the  brine  up  the  pump  tube 
1,000  feet,  which  leaves  only  200  feet  for  the  briue 
to  be  drawn  to  the  surface,  and  which  is  accomplished 
by  fixing  the  pump  a  few  feet  below  the  level  of  the 
brine.  The  bi-ine  pumps  are  driven  at  from  10  to  12 
strokes  per  miuute,  and  continued  uutil  the  strength 
is  reduced  to  say  24  per  ceut. ,  when  it  is  allowed  to 
stand  for  the  further  formation  of  brine.  This  is 
repeated  till  the  strength  and  quantity  gradually 
increase,  and  in  the  coui-se  of  a  few  months  wells  will 
yield  good  brine  18  hours  per  day,  and  in  some  cases 
pump  continuously  night  and  day  except  ou  Sundays. 
The  quantity  of  salt  produced  from  each  well  per 
week  depends  upon  its  size  and  age.  The  feeling 
amongst  salt  manufactiuers  on  the  Tees  is  to  erect 
small  wells  and  more  of  them,  so  that  the  loss  of  a 
well  is  not  of  great  importance,  and  the  wells  now 
constnicted  are  8  inches  diameter,  though  the  salt 
and  oil  wells  in  America  are  .!Ji  inches  in  diameter. 

Excepting  when  a  fall  of  marl  occurs,  by  which 
the  briue  is  rendered  slightly  red,  it  reaches  the 
surface  clear,  bright,  and  verj-  eServescent,  due  to 
the  presence  of  a  gas  chiefly  consisting  of  nitrogen. 
The   average   strength  of  the  brine  produced  from 


eight  -wells  at  the  worts  of  Messrs.  Tennant  and  the 
Jarrow  Chemical  Company,  Limited,  contains  25-8 
per  ceut.  of  salt,  or  about  40"  TwaddeU,  while 
saturated  biine  is  261  per  cent. 

The  artificial  brine  produced  on  the  Tees, 
averaging,  say,  25^  per  cent.,  is  rather  weaker  than 
the  Cheshire  natiu-al  brine,  which  contains  from 
26  to  261  per  cent,  of  salt,  and  which  is  produced  by 
long  contact  of  the  water  with  the  rock  salt. 

At  this  point  I  should  hke  to  call  your  attention 
to  what  has  all  along  been  a  very  serioiLS  difficulty  in 
the  development  of  the  Tees  salt  industry,  and  a 
soiu-ce  of  both  loss  and  anxiety  to  salt  maniifactiu-ers 
there.  It  has  akeady  been  pointed  out  that  the 
ca^-ity  formed  at  the  bottom  of  the  wells  is  shaped 
like  an  inverted  cone.  When  a  well  has  been  in 
operation  a  few  months,  and  the  salt  forming  the 
support  for  the  marl  immediately  above  is  removed 
by  solutiou,  these  marls  fall  into  the  cavity  -with 
such  force  as  to  bend  or  break  the  lining  and  suction 
tubes  above  the  top  of  the  salt  bed,  and  water  is 
pumped  up  instead  of  brine.  Costly  wells  have 
been  in  this  way  completely  ilisabled,  and,  in  some 
cases,  after  considerable  sums  have  been  expended 
in  attempting  their  restoration,  they  have  been 
altogether  abandoned.  This  is  a  difficulty  which 
should  be  well  recognised  by  those  who  in  future 
risk  capital  in  winning  salt  on  the  Tees.  Some 
believe  that  the  power  exerted  by  these  falling  marls 
is  so  great  that  no  lining  or  suction  tubes  can  be 
made  sufficiently  strong  to  withstand  it,  and,  acting 
on  this  belief,  lining  tubes  have  in  some  cases  been 
altogether  abandoned.  Others,  on  the  contrary,  and 
amongst  these  are  Messrs.  Tennant  and  the  Jarrow 
Chemical  Company,  Limited,  have  adojited  the  plan 
of  lining  the  wells  with  the  best  3 -inch  steel  tubes, 
and  while  both  these  plans  are  on  their  trial, 
experience,  so  far,  is  on  the  side  of  the  latter  plan. 
At  the  works  named,  two  wells,  lined  with  s-inch 
steel  tubing,  both  broke  down  in  this  way,  but  were 
soou  restored,  and  have  since  given  no  trouble, 
while  six  other  wells  lined  with  J -inch  steel  tubiug 
have  worked  from  12  to  18  months  without  the 
shghtest  hitch.  Further  experience  will  determine 
whether  ^-inch  steel  tubing  is  sufficiently  strong  to 
withstand  the  falling  marls,  or  whether  tubing  of 
i;-inch  or  even  f-inch  steel  must  be  used.  The 
difficulty  of  dealing  with  mishaps  of  this  kind  at 
such  great  depths  as,  say,  1,000  ft.,  will  be  readily 
understood,  but  whatever  foi-m  the  construction  of 
the  wells  ultimately  takes,  it  is  quite  certain  that  the 
difficulty  associated  with  their  restoration  has  been 
so  minimised  as  to  remove  to  a  large  extent  this 
source  of  anxiety,  for  here  again  the  American 
system  of  driUing  has  proved  of  the  gi-eatest  value. 
By  means  of  the  ingenious  tools  already  refen-ed  to, 
difficulties  which  were  formerly  considered  insiu-- 
mountable  have  up  to  the  present  time  been 
overcome,  the  fallen  marls  drilled  through,  the 
suction  tubes  inserted  in  theu-  old  position  at  the 
bottom  of  the  rock  salt,  and  the  well  recovered. 
From  all  this  it  will  be  seen  that  not  only  has  the 
introduction  of  the  American  system  on  the  Tees 
resulted  in  greatly  reducing  the  cost  of  drilling  and 
improving  the  pumping  apphances,  but  it  has  placed 
in  oiu-  hands  means  of  repau-ing  wells  -nith  com- 
parative ease,  and  of  thus  removing  a  gi-ave  difficulty 
which  at  one  period  thi-eatened  to  paralyse  the 
further  development  of  this  important  industi-y. 

Going  back  to  the  brine  which  we  described  as 
having  been  pumped  to  reservoirs,  where  suspended 
matter  is  allowed  to  settle,  we  come  now  to  the 
mauufactiu-e  of  salt,  which  will  be  briefly  described. 
The  operations  are  apparently  very  simple,  but  con- 
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siderable  practice  is  required  to  overcome  difficulties 
in  detail.  The  method  of  manufacturing  which  has 
been  so  long  practised  in  Cheshire  has  been  adopted 
in  its  entirety  on  the  Tees.  The  brine  is  evaporated 
in  iron  or  steel  pans  which  vai-y  in  size  in  cUfferent 
works,  but  for  common  salt,  the  chief  product  of 
the  Tees  salt  manufacture,  70  ft.  long  by  24  ft.  wide 
and  18  ins.  deep,  may  be  taken  as  an  average.  The 
evaporation  is  done  by  bottom  heat,  the  pans  being 
set  on  four  longituilinal  flues  with  a  fire  to  each, 
and  the  flame  traverses  the  whole  length  of  the  pan, 
which  it  leaves  at  a  temperature  of  500  to  600'  F. 
As  the  salt  forms,  it  is  raked  to  the  side  of  the  pan, 
the  bottom  of  which  at  that  point  is  protected  by 
what  is  called  the  dead  flue.  Every  second  day  the 
pan  is  drawn,  and  the  salt  thrown  with  perforated 
shovels  upon  the  hurdles,  which  are  of  wood  caulked 
like  a  ship's  deck,  and  so  constructed  with  a  fall 
that  the  brine  drains  back  into  the  pan.  As  all 
brines  are  saturated  solutions  of  sulphate  of  lime, 
in  the  manufacture  of  salt,  this  sulphate  of  lime, 
with  salt,  forms  a  hard  crust  on  the  bottom  of  the 
pans,  which  retards  evaporation  and  causes  great 
wear  and  tear  on  the  plates  over  the  fires,  especially, 
and  which  constitutes  an  important  item  in  the  cost  of 
miuiulacture.  Every  four  or  five  weeks  the  pans  ai-e 
laid  ofl'  to  remove  this  scale,  which  ui  that  time  will 
accumulate  to  2  or  3  ins.  thick.  Nearly  aU  the  salt 
manufactmed  on  the  Tees  is  known  as  common  salt, 
and  used  in  the  alkali  works  on  the  Tyne.  To 
produce  that  quality,  about  10  cwts.  of  South 
Durham  small  coal  is  consumed,  costing  just  now 
about  it*,  per  ton,  and  the  labour  for  working  the 
fires  and  pans,  and  loading  the  salt  into,  waggons, 
amounts  to  about  1<.  per  ton.  The  cost  for  can-iage 
in  the  railway  company's  waggons  to  the  Tyne  is 
2*.  9<l.  per  tou,  against  9^■.  6d.  from  Cheshire,  and  by 
water  to  the  Tyne,  Is.  6<?.  per  ton,  including  all  river 
dues. 

Although  common  salt  is  chiefly  produced  on  the 
Tees,  yet  the  South  Durham  Salt  Company,  Limited, 
manufacture  the  other  varieties  such  as  fishery. 
Cluing,  table,  butter,  Arc,  samples  of  all  of  which 
are  on  the  table,  and  it  is  atlmitted  that  the  quality 
of  the  brine  and  the  various  salts  produced  on  the 
Tees  are  all  quite  equal  to  the  products  of  Cheshire. 
The  fineness  or  otherwise  of  the  grain  in  the  difl'erent 
vaiieties  of  salt  depends  simply  upon  the  tempera- 
ture at  which  the  brine  is  kept  duiing  evaporation. 
The  higher  the  temperatui'e  the  finer  the  grain,  and 
the  lower  the  temperature  the  larger  is  the  crystal. 
The  difl'erent  kinds  of  salt  are  divided  into  boiled 
and  unboiled.  The  fine-grained  salt,  such  as  butter, 
cheese,  block,  and  domestic  salt-s,  are  made  in  short 
pans  of  about  3-5  feet  long,  and  kept  at  224^  F.,  the 
boUing  point  of  saturated  brine,  the  pans  being 
tlrawn  twice  daily.  Block  salt  is  made  by  filling 
this  salt  into  wooden  moulds  and  drying  in  stoves 
mth  the  waste  heat  from  the  pans,  while  superfine 
salt  is  produced  by  giindiug  these  boiled  salts. 
The  loose  fine  salt  is  shipped  mostly  to  India  and 
Burmah,  where  about  half  a  million  tons  go  annually. 
The  consumption  of  coal  per  ton  of  these  fine-gi-ained 
salts  is  about  14  cwts.  Unboiled  salts,  such  as 
common  and  fishery,  are  produced  at  temperatiu-es 
below  the  boiling  point  of  brine.  For  common,  the 
brine  is  kept  at  about  160"  to  190-  F.,  and  the  pans 
drawn  every  two  days,  whereas  for  the  larger  grained 
or  fishery,  the  brine  is  evaporated  at  about  130'  to 
160'  F.,  and  the  pans  drawn  every  four  or  five  days. 
Extra  fishery  working  at  100-  to  llQ-  F.  and  in  long 
pans  seven  to  eight  days,  large-grained  bay  salt  is 
worked  at  75°  to  80°  F.  and  drawn  every  three  or 
four  weeks. 


At  this  point  permit  me  to  direct  your  attention  to 
a  very  curious  fact  comiected  with  this  manufacture. 
For  special  qualities  of  fine  salt  mechanical  pans  are 
employed  to  a  limited  extent,  but  apart  from  this, 
the  whole  of  the  various  kinds  of  salt  described  are 
made  in  the  ordinaiy  open  pan  ^ith  bottom  heat. 
This  method  of  evaporation  is  precisely  the  same  in 
principle  as  that  employed  by  the  Eomans  in 
Cheshire,  excepting  that  they  used  leaden  pans, 
6  feet  square,  while  we  now  employ  steel  or  iron 
pans  of  large  dimensions  ;  and,  notwithstanding  the 
countless  number  of  patents  that  have  been  granted 
for  improvements  in  evaporating  brine,  the  ordinary 
pan  which  has  been  in  use  for  centuries  still  not 
only  holds  its  own  against  aU  comers,  but  is  still 
almost  exclusively  employed  in  producing  the  two 
million  tons  of  salt  annually  manufactured  in  the 
United  Kingdom. 

The  rapid  development  of  the  Tees  salt  industry 
is  shown  by  the  fact  that  in  1886,  98,000  tons  were 
produced,  while  in  1887,  136,000  tons  were  made. 
During  the  same  year  the  consumption  on  the  Tyne 
was  116,4S6  tons,  from  which  it  will  be  seen  that  the 
productive  power  in  South  Durham  now  exceeds  the 
consumption  by  the  alkali  manufacturers  in  this 
district. 

The  following  shows  the  number  of  the  firms  now 
producing  salt  on  the  Tees,  with  their  number  of 
wells  and  pans  respectively : — 


Name  of  Firm. 

No.  of        No.  of 
WeUs.        Pans. 

Bell  Brolhers,  Limited 

8                19 
S        1        23 
7       1       11 

S        1        20 

Newcastle  Chemical  Works  Company,  Limited 

South  Durham  Salt  Company,  Limited 

C.  Tennant  and  Partnei-s,  Limited,  and  Jan-ow 
Chemical  Coiupany,  Limited 

Total  in  coimtj-  of  Durham 

Messrs.    Bolckow,  Taughan,   and    Companv. 
Limited,  Yorkshire 

SI       1       72 

.7                            n 

-             1               " 

33        1        SI 

The  importance  and  extent  of  the  manufacture  of 
r;alt  may  be  gathered  fi-om  the  statement  that  in  1887 
about  two  millions  of  tons  were  produced  in  the 
United  Kingdom,  nearly  three-fourths  of  which  was 
manufactured  in  Cheshire  ;  and  in  the  same  year  the 
following  quantities  were  exported : — 

Quantity  of  Salt  (Kock  and  "White)  exported 
from  the  United  EinGnoM,  1887. 


Country  to  which  Exported, 


Russia 

Sweden  and  Norway 

Denmark  

Germany 

Holland 

Belgium 

West  Coast  of  Afiica 

British  East  Indies   

.'Vustralasia 

British  North  Amerii-a 

United  States  of  Ameriai . 

British  West  Indies 

Foreign  West  Indies 

Cluli 

Brazil 

Other  Countries 


Tods. 


Total. 


IO,06S 

19,873 

29,819 

2«,924 

27,716 

33,356 

32.S33 

323,7M 

37,595 

75,288 

172,951 

5,401 

133 

3,960 

6,032 

13,3K 

818,713 
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From  the  above  it  will  be  Been  that  out  of  two 
luillion  tons  made  about  800,000  tons  were  exported, 
aud  that  the  British  East  Indies  and  America  were 
our  chief  customers. 

Altho\igh  136,000  tons  made  on  the  Tees  in  1887 
bears  a  very  small  proportion  to  the  two  million 
tons  made  durina;  that  year  in  the  United  Kingdom, 
an<l  i>articularly  as  compared  with  Cheshire,  it  proves 
that  sulistantial  progress  has  been  made  notwith- 
stamliugthe  great  difficulties  that  have  been  encoun- 
tered in  the  development  of  this  new  salt  field — 
difficulties  which  have  no  parallel  in  the  much  older 
aud  much  more  important  district  of  Cheshire  At 
this  point  we  may  with  interest  compare  the 
maunfactimng  conditions  in  each  place.  In  Cheshire 
natural  brine  is  found  at  a  depth  of  120  to  15i '  feet 
from  the  surface,  or  is  obtained  by  flooding  old 
rock  salt  mines.  There  the  rain  water  easily  finds 
its  way  to  the  salt,  which  it  reatlily  dissolves,  and 
the  brine  runs  for  miles  on  the  surface  of  the  rock 
salt  or  "  rock  head, "  as  it  is  called,  and  it  is  only 
necessary  to  sink  a  shaft  this  short  distance  to  obtain 
the  natural  brine.  On  the  Tees  the  conditions  are 
altogether  different  in  two  essential  points.  There 
is  uo  natural  Virine,  and  the  rock  salt  is  at  about 
10  times  the  depth.  The  rocks  immediately  over- 
lying the  salt  are  impervious  to  the  water  contained 
in  such  quantities  in  the  sandstone  above  the  marls, 
and  from  which  the  brine  is  artificially  produced,  as 
has  ah'eady  been  fully  described.  Per  ton  of  salt 
made,  the  cost  for  the  deep  brine  wells  on  the  Tees 
is  more  than  Cheshire  ;  how  much  more  could  not  be 
easily  estimated.  On  the  Tees  we  have  had  great 
difficulties  with  the  subsidences  at  the  bottom  of  our 
wells,  l)ut  it  is  believed  that  this  has  now  been 
largely  overcome,  whereas  in  Cheshire  they  have 
subsidence  of  the  siu-face,  and  possibly  the  one  may 
be  regarded  as  a  set-off  against  the  other.  On  the 
Tees  small  coal  for  evaporating  costs  now  al:)Out 
4:?.  per  ton.  against  5.^.  in  Cheshire,  and  the  quality 
is  better.  In  the  Middlesbro'  district  the  works  are 
situated  on  a  navigable  river  and  close  to  the 
seaboard,  where  ships  or  steamers  come  alongside 
the  works  and  have  their  cargoes  of  salt  loaded 
either  for  export  or  home  comsumption  at,  say  3(7. 
per  ton,  while  in  Cheshire  the  salt  is  loaded  into 
steam  barges,  brought  down  the  River  Weaver  into 
the  Mersey,  and  transhipped  at  Liverpool  at  a  total 
cost  of  2s.  3(7.  per  ton,  or  '2s.  more  than  on  the  Tees, 
which  constitutes  a  large  item  upon  such  a  low-priced 
article  as  salt.  From  these  facts  it  will  be  seen  that, 
excepting  the  cost  of  boring  and  constructing  brine 
wells,  the  mauufactui-ing  conditions  ax'e  all  favourable 
to  the  Tees. 

The  question  of  the  subsidence  of  the  siu-face  in 
the  neighboiu'hood  of  Middlesbro'  has  caused  and 
is  still  causing  anxiety,  and  building  societies  are 
somewhat  averse  to  advancing  money  on  new  pro- 
jjerty  there.  In  Cheshire  subsidences  occiu-  where 
there  is  a  run  of  water  over  the  rock  salt  and  where 
the  salt  is  dissolved.  This  may  be  miles  away  from 
where  the  lirine  is  actually  pumped,  and  when  the 
water  is  completely  satiu-ated  with  salt  it,  of  course, 
may  riiu  for  a  long  distance  without  doing  any 
further  damage.  Subsidences  therefore  in  Cheshu-e 
occur  where  the  rock  salt  is  dissolved  by  the  run  of 
the  water  over  the  "rock  head,"  and  may  be  at 
uncertain  distances  from  the  brine  wells.  On  the 
Tees  the  conditions  are  altogether  different.  We 
have  no  such  runs  of  water  over  the  rock  salt.  The 
brine  is  made  artificially  at  the  bottom  of  the  wells 
only,  and  subsidences  can  only  occur  in  the  im- 
mediate vicinity  of  the  wells  themselves,  and  the 
salt  nnmufacturers  thus   become  the  first  Bufl'orers. 


Even  this  is  highly  improbable,  for  the  enoi-mous 
thickness  of  sandstone  above  the  salt,  amounting  to 
500  to  600  feet,  will,  it  is  believed,  be  amply  sufficient 
to  form  a  strong  arch  over  the  cavities,  aud  thiis 
effectually  prevent  any  falling  of  the  siu-face.  This 
subsidence  (juestion  therefore  need  cause  no  anxiety 
in  mu"  day,  nor  for  many  generations  to  come. 

We  have  thus  traced  tlae  Tees  salt  industry  from 
its  infancy  through  its  various  difficulties  to  its 
present  stage  of  development.  We  have  seen  how 
Messrs.  Bolckow  aud  Vaughan  discovered  the  bed  of 
rock  salt  in  1862  unexpectedly  while  searching  for 
water,  and  how,  after  considerable  expenditure,  they 
abandoned  their  etibrts  to  sink  a  shaft  and  win  the 
salt  by  a  regular  system  of  mining.  Deterred  by 
these  imsuccessful  efforts,  the  whole  question  rested 
in  abeyance  for  12  years  till  1874,  when  Messrs.  Bell 
Bros.,  who  ultimately  became  the  pioneers  of  this 
industry,  bored  near  their  iron  works  at  Port  Clarence, 
on  the  north  side  of  the  river,  and  after  boring 
nearly  two  vears,  at  last  found  a  good  bed  05  ft. 
thick. 

The  excessive  cost  of  boring,  and  the  difficulty  of 
obtaining  brine  at  this  great  depth,  induced  Messrs. 
Bell  Bros,  to  do  nothing  fiirther  in  the  matter  till 
1881,  when  Mr.  Thomas  Bell  suggested  the  French 
plan  of  poimng  water  down  to  the  rook  salt,  which 
has  been  fully  explained,  but  of  which  at  that  time 
he  had  no  knowledge.  After  seeing  this  method  in 
operation,  they  adopted  it  at  Port  Clarence,  and 
began  to  make  salt  in  1882.  At  first  they  used  the 
water  from  the  "  stells, "  as  they  are  called,  or  small 
streams  running  through  their  property,  but  the 
organic  matter  contained  in  it  gave  endless  trouble 
by  causing  the  jjans  to  "  skim  over,"  and  thus 
effectually  retarding  the  evaporation  of  the  brine. 
This  difficulty  was  surmounted  by  using  the  Darling- 
ton water,  and  then  they  saved  the  cost  of  this  by 
utilising  the  water  from  the  sandstone,  which  is  now 
exclusively  used  for  the  formation  of  the  artificial 
brine.  They  also  introduced  the  Diamond  boring 
system,  which  was  so  perfected  that  the  salt  could 
be  reached  in  about  three  months,  and  they  have 
applied  waste  blast-fiu-nace  gas  to  sevei-al  of  their 
salt  pans.  Then  followed  a  period  when  other  works 
were  consti'ueted,  and  by  severe  competition  the 
price  of  salt  fell  very  considerably.  It  was  then 
felt  that  the  high  cost  of  boring  by  the  Diamond 
.system,  aud  the  iuadecjuate  means  in  existence  for 
restoring  wells  that  had  collapsed,  wei'e  likely  to 
paralyse  the  further  development  of  this  industi-y. 
At  this  juncture  Messrs.  Allhusen,  Tennant,  and  the 
Jarrow  Chemical  Company  jointly  resolved  upon 
bringing  over  experienced  drillers  from  America, 
where,  since  1859,  75,000  oil  and  brine  wells  had 
been  drilled,  although  this  method  of  drilling  had 
never  before  been  used  in  this  country.  We  have 
seen  how  completely  successful  the  working  of  the 
American  system  has  been,  not  only  in  reducing  the 
time  of  reaching  the  salt  from  three  months  to  three 
weeks,  with  a  corresponding  redtictiou  in  cost,  but 
in  giving  us  the  ingenious  "  rig  "  which  serves  the 
three-fold  purpose  of  drilling,  pumping,  and  restoring 
collapsed  wells  with  comparative  ease,  and  tlius 
removing  the  difficulties  which  at  that  time  seriously 
threatened  the  further  extension  of  this  industry. 
We  have  thus  seen  how,  step  by  step,  difficulties 
which  at  the  time  seemed  well  nigh  insurmountable 
have  been  overcome,  and  how  these  firms  have,  by 
their  capital,  skill,  and  enterprise,  contributed  each 
their  share  to  the  development  of  the  salt  industry, 
which  has  been  such  a  boon  to  Tyne  alkali  manu- 
facturers, and  which  has  atided  one  moie  important 
manufacture  to  those  already  existing  on  the  Tees. 
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mscussioK. 

Mr.  J.  C.  Stevknsox,  M.P.,  in  proposing  a  vote  of 
thanks  to  Mr.  Stuart,  said  the  subject  excited  great 
interest  in  all  who  were  concerned  -nith  the  welfare 
of  the  northern  seaports.  He  remembered  when 
all  the  salt  used  on  the  Tyne  came  from  Cheshire 
by  canal  to  the  Humber,  and  was  brought  generally 
as  ballast  by  foreign  coasting  vessels  from  Hull  to 
the  Tyne.  He  referred  to  the  curious  fact  mentioned 
by  Mr.  Stuart,  that  no  improvement  in  the  method 
of  evaporating  the  brine  had  been  made  since  the 
time  of  the  Eomans  ;  one  reason  he  thought  was 
that  only  by  a  slow  evaporation  could  the  scale  be 
got  rid  of  and  prevented  from  mixing  with  the  salt. 
He  remembered  being  one  of  a  number  of  alkali 
makers  who  visited  the  east  of  France  when  it  was 
tirst  proposed  to  use  the  French  method  for  pumping 
the  brine,  but  the  depth  of  the  French  wells  was 
only  some  400  feet,  instead  of  1,000  or  1,200  feet, 
as  in  the  case  of  the  Tees-side  deposits. 

Mr.  Alvrkd  Ai,LnusEN'  seconded  the  vote  of  thanks. 
He  woidd  like  to  mention  one  thing  which  he  thought 
Mr.  Stuart  had  not  mentioned  when  speaking  of 
the  American  tools,  namely,  the  taper  screw,  which 
by  a  single  turn  joined  the  different  parts  together, 
and  really  formed  a  most  important  feature  in  the 
system. 

Mr.  Joiix  P.\TTiysoN',  in  supporting  the  vote,  said 
he  remembered  analysing  the  tirst  specimen  of  salt 
from  the  Middlesbro'  deposits  It  had  always 
seemed  to  him  a  strange  tiling  that  so  many  years 
should  have  been  allowed  to  elapse  between  the 
discovery  of  the  salt  deposits  and  their  utilisation 
on  a  commercial  scale.  It  was  not  wonderful  that 
Messrs.  Bolckow  and  Yaughau,  who  were  iron 
masters,  should  not  have  pursued  the  thing  very 
eagerly,  but  that  the  Tyne  alkali  makers  should  not 
have  taken  it  up  before  seemed  very  strange. 

Mr.  SiiART,  in  acknowledging  the  vote  of  thanks, 
said  that  the  same  wonder  had  often  been  in  his 
mind.  But  in  industrial  operations  real  progress 
was  always  very  slow.  He  instanced  in  proof  of 
this  the  ammonia-soda  process,  which  had  taken 
50  years  to  develop. 

A  resolution  was  afterwards  carried  altering  the 
night  of  futui-e  meetings  of  this  Section  to  Thiu'sday, 
in  consequence  of  the  engagement  of  the  meeting 
room  on  other  evenings. 

On  Satiu-day,  the  13th  inst  ,  V)y  special  invitation 
of  Mr.  Stuart,  about  30  members  of  the  Newcastle 
Section  visited  the  salt  works  of  Messrs.  Tennant 
and  the  Jarrow  Chemical  Company,  Haverton  Hill, 
near  Middlesbro',  of  which  Mr.  Stuart  is  the 
manager,  as  well  as  of  Messrs.  Tennant's  chemical 
works  on  the  Tyne. 

The  salt  works  referred  to  have  been  recently 
erected  with  all  the  latest  American  improvements  in 
ilrilling,  equipping,  and  repairing  brine  wells,  and 
iU'e  capaVile  of  producing  about  l,'20(.t  tons  of 
common  salt  per  week  for  consumption  in  the  three 
alkali  works  belonging  to  Messi-s.  Tennant  and  the 
Jarrow  Chemical  Company  on  the  Tyne. 

The  party,  conducted  by  Mr.  Stuart  and  Mr.  James 
Tennant,  made  a  miuute  examination  of  the  American 
brine  wells,  and  the  French  method  of  producing 
artificial  biine,  in  which  they  were  much  interested. 
They  then  examined  the  manufacture  of  salt,  which 
is  conducted  precisely  as  in  Cheshire,  and  after- 
wards an  excellent  luncheon  was  served  in  the 
works. 


Chairman:  J.  J.  Coleman. 
Vice-CJiairman :  R.  R.  Tatlock. 


Hon.  Vice-Chairmen 


rE.  C.C.Stanford. 


.(I 

■  I  Sir  J.  Neilson  Cuthbcrlsou. 
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A.  Crum  Brown. 
J.Christie. 
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D.  B.  Dolt. 
R.  Irvine. 


T.  P.  Miller. 
E.  J.  Mills. 
J.  M.  Milne. 
T.  L.  Patterson. 
J.  Pattison. 
V.  J.  Rowan. 
D.  R.  Steuart. 
A.  ^Yhitelaw. 


Uun.  Treasurer :  AV.  J.  Chijstal. 

Hon.  Local  Secretary  : 

G.  G.  Henderson,  Cbemicil  Laboratory,  University  of  Glasgow. 


SESSION  ISSS-Si). 
Tlte  first  Meeting  of  the  Section  icill  fake  place  in  the 
Booms,    207,    Bath   Street,    Glasgow,   on   Ttiesday, 
6th  November,  at  8  p.M. 


Papers  to  be  read  by — 

Prof.  Dittruar.  "On  the  Behaviour  of  the  Hydrates  and  Car- 
bonates of  Potassium,  Sodium,  Lithium,  Rubidium,  and 
Barium  at  High  Temperatures." 

3Ir.  .\.  French.  "  A  new  Process  for  obtaining  Ammonium 
Chloride  fi-om  the  Xitrosen  of  Coal,  Coke,  Cinders,  and 
Organic  Matter  generally." 


Notices  of  papers  and  communications  for  the  meetings  to  be 
sent  to  the  Local  Secretary. 


CORKIGKNDUM. 

This  Jourual,  September  Xumber,  pa;re  613,  line  0,  instead  of 
"Br.  Grie-is  w.os  sixty-four  yeai-s  of  age,"  read  "Dr.  Grioss  was 
born  at  Kirohhosbach,  Esehwege,  Hesse-Cassel,  on  Sept.  tjth,  1829, 
and  thus  at  the  time  of  his  death  was  nearly  59  years  of  age." 


Sournal  anti  patent*  ^itnutuvt* 


I.-aENEEAL  PLANT,  APPAKATUS,  AND 
MACHINEKY. 


Dingl. 


£«iil    Passburg's    Vacuum    Drying    Apparatus. 
Polyt.  J.  269,  223—224. 

B,  THE  preliminary  dryer,  is  situated  above  A,  the  actual 
drying  cylinder,  and  is  connected  wnth  C,  the  charging 
vessel.  A  is  double-walled.  The  material  to  be  dried 
passes  from  B  to  A  through  D,  a  tube  provided  with  a  valve. 
From  A  the  thoroughly  dried  material  passes  into  the 
receiver  1'  through  a  tube  E.  The  steam  enters  the  drying 
cylinder  through  the  tube  o,  tr.iverses  the  central  tube  A, 
and  the  side  tubes  Ao,  and  returns  through  the  tube  a,  to 
the  right  side  of  the  apparatus,  where  it  passes  through  b 
into  the  cvlinder  B,.     After  traversing  the  latter,  the  steam 


*  Any  of  these  specifications  may  be  obtained  by  post,  by 
remitting  the  cost  price,  plui  postage,  to  Jlr.  H.  Reader  Lack, 
CoiuptroUer  of  the  Patent  Olfice,  Southampton  Buildings,  Chancery 
Lane.  London,  W.C.  The  amomit  of  postage  may  be  calculated  as 
follows  ;— 

If  the  price  does  not  exceed  8rf \d. 

Above  8(/.,  and  not  exceeding  Is.  ed Id. 

„      \s.6d.,      „  „         is.  id IW. 

„      is.  ill..      „  „         .is.  iti id. 
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escapes  tliroufrh  the  tube  ft,  (Fig.  2).  Z;,  and  h..  are  beut 
tubes  ivhicli  serve  to  carry  off  the  water  of  condeusation. 
A  and  ]i  are  connected,  by  means  of  the  tubes  G  and  H, 
witli  an  air  [Uimi)  and  condenser.  Boeh  tubes  are  provided 
with  valves  or  sieves  <i  and  li.  The  heating  arrangements 
are  made  to  revolve  by  means  of  the  cog-wheels  H  and  ll„ 
the  axes  of  which  pass  through  stuffing-boxes.  The  ar- 
rangement of  the  feet  J.J,,  the  columusK,  and  thechambers 
K,,  through  which  the  steam  passes  into  the  tubes  A.,,  is 
eleaily  shown  in  the  figure.  The  spades  A,  which  ser\e  to 
turn  and  move  on  the'  material  which  is  being  dried,  are 
attached  to  the  c^  linder  A,,  as  are  also  the  discs /,  which 
serve  to  support  the  tube  Aj.  The  internal  cylinder  B, 
consists  of  two  halves  bolted  together,  and  provided  with 
buln'es  ft.,,  which  are  arranged  spirally,  and  force  on  the 
material^  which  is  stirred  up  at  the  same  time  by  the  spades 
;n.  The  apparatus  makes  five  revolutions  per  minute,  and 
the  medium  size,  which  is  .5  m.  long  by  l'.5m.  diiimeter, 
requires  one  man  and  3  H.P.  to  \\ork  it.  To  keep  the 
materials  from  being  overheated,  the  temperature  is  kept  at 
50"  C,  and  under  tlaese  conditions  750  litres  of  water  are 
evaporated  per  hour. — F.  W.  T.  K. 


II.-FUEL.  GAS.  AND  LIGHT. 

Precautions  necessarii    in  nsinrj  Water  Gas  for  Industrial 
Purposes.    G.  Lunge.    Zeits.f.  angew.  Chem.  1888,  462 — 
465. 
This  paper  embodies  the   results  of  the  work  of  a  commis- 
sion of  experts  appointed  by  the  Swiss  Industry  Department. 
Two  kinds  of  water  gas  are  used  commercially,  one  of  which 
is  true  water  gas,  and  is  produced  by  the  action  of  steam  on 
red-hot  coke,  while  the  other  (better  termed  generator  gas, 
and  corresponding  to  Dowson   gas")   is  formed  when  a  mix- 
ture of  air  and  steam  is   employed.     While  ordinary   coal 
gas  has  a  penetrating  and  characteristic  smell,  and  contains 
about  8  per  cent,  of  CO,  water  gas  and  generator  gas  con- 
tain about  40  and  22   to   25  per  cent,  of  that  constituent 
respectively,  and  are  odourless.      Jleans  for  preventing  and 
detecting  escape  are  therefore  very  necessary. 
The  commission  accordingly  recommends — 
(1.)  The  use  of  some   arrangement  on  the    main   supply 
pipe  to  indicate  whether  the  distributing  system 
be  reasonalily  tight,  and  to  detect  the  fact  of  any 
cock  being  left  open  after  the  main  cock   is  closed 
(so  as  to  avoid  escape  when  the  main  cock  is  again 
opened).      An  apparatus  known  as  Muchall's  gas 
governor  fulfils  these  conditions,  and  also  controls 
the  generation  of  the  gas. 
(2.)  The  removal  of  the  products  of  combustion  from  the 
room  in  which  the  gas  is  used.     This   is  to  guard 
against    the    risk    of    the   CO    being    imperfectly 
burnt. 
(3.)  The  addition  of  a  powerfully  odorous   substance  to 
the  gas,  in  order  to  make  its  escape  readily  per- 
ceptible.    Mercaptau  is  efficient  for  this   purpose, 
tlie   quantity  necessary  being  far  too  small  to  in- 
crease the  poisonous  properties  of  the  gas. — 15.  B. 


Gaseous  Fuel.  Brit.  Assoc.  Jlech.  Science  Section, 
Bath,  1888.  J.  Emerson  Dawson. 
Tun  author  considered  himself  justified  in  saying  that  gas 
]iower  IS  now  fairly  launched  in  competition  with  steam 
power,  and  he  thinks  with  the  late  Fleming  Jenkiii  that 
eventually  the  former  will  to  a  great  extent  supersede 
the  latter"  He  also  thinks  it  tolerably  sure  that  even  better 
results  than  those  already  recorded  will  be  obtained  when 
an  engine  is  really  designed  to  give  the  best  effect  with 
generator  gas.  It  is  well  known  that  in  the  Otto  engines 
each  new  charge  of  gas  is  diluted  with  a  portion  of  the 
products  of  combustion  from  the  previous  charge,  and  this 
answers  very  well  for  ordinary  lighting  gas.  But  as 
generator  gas,  such   as  the   author's,  has  only  about  one- 


fourth  the  explosive  power  of  the  other  gas,  it  is  a  dis- 
advantage to  dilute  it  with  products  of  combustion,  and  lie 
feels  confident  that  .sooner  or  later  makers  of  engines  will 
find  it  expedient  to  design  all  engines  of  large  power 
specially  for  cheap  generator  gas.  The  best  fuel  to  use  for 
making  the  gas  is  anthracite,  as  it  does  not  yield  t;ir  or 
other  condensable  products,  and  does  not  cake  in  the  gene- 
rator. Ordinary  gas  coke  can  also  be  used  witii  certain 
jirecautions.  On  the  Continent  several  firms  use  this  gas 
for  singeing  silk  yarns  and  textile  fabrics.  It  is  also  used 
by  several  linen  manufacturers  in  tlie  north  of  Irelaiul  for 
stentering,  which  they  formerly  did  with  hot  air.  The  cost 
of  the  gas  somewhat  depends  on  that  of  the  fuel  ;  but 
speaking  generally,  the  equivalent  of   1,000  cubic  feet  of 


Meetin;/ of  llie  German  Suciety  of  Gas  and  Water  Experts 
at  S'tnttyart  front  VZtli  to  14th  June  1888.  P.  Behrend. 
Dingl.  Folyt.' J.  269,  2.30—234. 

DiKECTOu  Fischer  made  a  communication,  based  on  a 
pamphlet  by  Dr.  N.  H.  Schilling,  on  the  question  of  con- 
necting liijhtnint/  conductors  with  tjas  and  water  piping. 
Schilling  comes  to  the  conclusion  th.at  "  the  connexion  of 
lightning  conductors  with  gas  and  water  piping  is  neither 
necessary,  nor,  for  practical  reasons,  advisable  in  the 
interests  of  gas  and  water  works."  Statistics  show  that 
houses  provided  with  such  piping  do  not  incur  greater  risk 
from  lightning  ;  on  the  contrary,  it  probably  acts  as  a  pro- 
tection. In  only  very  few  cases  have  pipes  inside  houses 
been  struck,  and  the  damage  done  was  very  slight.  In 
these  cases  the  damage  concentrates  itself  on  those  points 
which  lie  on  the  shortest  line  between  the  outer  wall  and 
the  piping.  The  gas  and  water -piping  is  only  exposed  to 
danger  from  lightning,  (1)  when  the  hghtning  passes  to  it 
from  a  neighbouring  lightning  conductor,  and  this  can 
generally  be  traced  to  defective  conduction  of  the  lightning 
conductor  ;  (2)  when  the  packing  of  the  piping  consists  of 
a  badly  conducting  material  (t'.i/.,  india-rubber  or  wool), 
the  use  of  which  shoidd  therefore  be  avoided.  The  piping 
should  not  be  connected  with  the  conductor,  as  it  is  some- 
times interrupted  when  repairs  or  a  new  arrangement  of 
pipes  is  being  carried  out.  Besides,  the  danger  should  not 
be  forgotten  to  which  workmen  are  exi)osed  when  repairing 
these  pipes  during  a  thunderstorm.  A  committee  was 
subsequently  appointed  to  discuss  the  subject  in  conjunction 
with  the  "  Elektro-technische  Verein  "  and  the  "  Verband 
Deutscher  Architekten  uud  Ingenieure." 

Director  Reichart,  in  communicating  the  report  of  the 
committee  on  tlie  use  of  gas  for  lieatiug  purposes,  showed 
that  the  use  of  gas  for  cooking  and  heating  purposes  has 
greatly  increased  during  the  last  few  years. 

The  lieport  if  the  Photometric  Comniillee  points  out 
that  the  advantages  of  the  amyl-acetate  lamp  as  a  light 
unit  have  received  renewed  recognition.  The  Society 
intends,  however,  to  communicate  with  the  "  Physikalisch- 
technische  lieichsanstalt,"  with  a  view  to  the  carrying  out 
of  careful  experiments  on  the  relative  luminosity  of  this 
light  and  other  standards  of  light  at  present  in  use,  as  this 
point  is  still  uncertain. 

Dr.  Kriiss,  who  has  constructed  Grosse's  photometer, 
exidained  the  (irinciple  and  application  of  the  same.  The 
importance  of  chemical  inecstiyalions  in  gasworks  was 
empliasised  by  Prof.  Bunte.  Analyses  of  raw  material  of 
products  and  by-products  should  be  made,  and  investiga- 
tions conducted  for  regulating  the  working  of  the  establish- 
ment. Improvements  in  and  the  economic  working  of  gas- 
works can  only  go  hand-iu-hand  with  such  investigations. 
Bunte  demonstrated  a  method  of  his  own  for  examining 
gas  for  hydrogen  sulphide. 

A  communication  on  Improvements  in  Lux's  Gas 
Balances  was  made  by  Director  Kunath. 

This  refers  to  the  attachment  of  a  thermometer  to  the 
globes  and  an  arrangement  which  makes  it  possible  to 
represent  graphically  the  weight  of  the  gas  during  the 
working. 
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Dr.  Hueppe,  discussing  well-waler  supply,  emphasises  the 
iinportaucL'  of  the  bacteriological  examination  of  water  in 
connexion  with  the  chemical  analysis.  Both  number  and 
kind  of  bacteria  and  germs  should  be  observed.  The 
quality  of  the  water,  as  well  as  its  liability  to  contamina- 
tion, and  the  prevention  of  this  latter  evil,  require  careful 
attention.  The  casing  of  wells  should  be  watertight,  and 
should  descend  to  a  sufficient  depth  (the  lowest  limit  to 
which  the  influences  exerted  by  cultivation  extend  is  4  to 
fi  Hi.).  Wells  should  be  closed  at  the  top,  and  provided 
with  sufficient  ventilation.  Wells  in  the  vicinity  of  cess- 
pools should  be  at  least  .5  m.  away  from  the  latter,  and  the 
cesspools  should  be  watertight.  Draw-wells  should  be 
avoided,  and  only  tube-wells  (artesian  and  deep  wells) 
employed.  The  natural  cleansing  power  of  the  soil  should 
be  taken  advantage  of,  but,  as  in  the  case  of  artificial 
filters,  the  wells  should  be  kept  free  from  slime  and  mud. 
In  the  chemical  investigation  the  origin  of  the  constituents 
is  more  important  tbau  the  quantity. 

As  regards  the  employment  of  leaden  water-pipes.  Prof. 
I3unte  states  that  these  are  only  acted  upon  by  the  water 
when  they  contain  air.  e,r^.,  ai^er  having  stood  empty.  The 
presence  of  salts  in  the  w  ater,  more  especially  of  carbonates 
or  biearbonates,  weakens  or  entirely  prevents  the  action. 
A  compilation  of  the  analyses  of  the  ^faters  in  a  large 
number  of  German  towns  .shows  that,  with  two  exceptions, 
almost  all  contain  the  minimum  amount  of  carbonates. 
Since  water  supplies  are  continuous  in  Germany,  lead  pipes 
can  be  safely  employed.  In  England,  where  the  inter- 
mittent water  supply  is  general,  the  ease  is  different,  as  the 
pipes  become  filled  with  air  and  get  oxidised. — F.  W.  T.  K. 


IV.-COLOUEINa  MATTEES  AND  DYES. 

Azo-colouTS  from  Ortho-diamidoslilbene.     C.  A.  Bischoff. 
Ber.  21,  2078—2084. 

O-DlsiTKOSTiLBENE  may  lie  reduced  to  the  amido-com- 
])Ound  with  tin  and  hydrochloric  acid.  It  melts  at  176°. 
It  forms  salts  with  HCl  and  H^SO^,  and  a  platinum  double 
salt.  To  convert  the  amido-compound  into  the  azo 
colouring-matters,  40  cc.  HCl,  sp.  gr.  1'145,  are  added  to 
IG'B  grms.  sub.stance  dissolved  in  hot  water  and  diluted  to 
1  litre.  250  cc.  are  diazotised  with  the  calcalated  quantity 
ot  nitrite.  The  tetrazo-compound  thus  formed  may  be 
combined  with  two  molecules  of  the  following: — (1) 
salicylic  acid  ;  (2  and  3)  sodium  naphtholsulphonate 
(Beyer's  and  Schaffer's)  ;  (4)  a-uaphthylaminesulphonic 
acid  ;  (5)  sodium  naphtholdisulphonate  ;  and  (6)  with  one 
molecule  a-naphthylaminesulphonic  acid  and  1  molecule 
resorcinol ;  (7 )  sodium  naphtholdisulphonate  and  o-naphthyl- 
aminesulphonic  acid ;  (8)  sodium  naphtholdisulphonate 
and  phenol ;  and  finally  (9)  the  compound  (4)  obtained 
from  a-naphthylamiuesulphonic  acid,  and  may  be  diazotised 
again,  and  this  combined  with  two  molecules  a-naphthyl- 
aminesulphonic  acid  to  form  a  compound  of  the  following 
formula  : — 


I 
(CH„), 

CeH.N, 


C,„H,N„  .  C,„H,N„ 


SO3H 
SO3H 


I 
SOoH 


SOjH        SO3H 
I  I 

C,„H,K,  .  C,„H,NH, 


The  colouring-matter  (4)  dyes  cotton  (with  Glauber's  salt, 
soda,  and  soap)  red-brown;  (5)  and  (7)  red-violet;  (6) 
used  as  sodium  salt,  cinnamon-brown;  (7)  in  a  salt  b.ith 
with  oxalic  acid,  light  purple  ;  (8)  dyed  in  the  same  way, 
purple-red ;  and  (9)  colours  cotton  yellowish-brown.  The 
use  of  Turkey-red  oil  does  not  materially  modify  the 
results.— J.  B.  C. 


Anitine-lrisutphonic  Acid.    G.  T.  Hartshorn  and  C.  L. 
Jackson.     Ber.  21,  2032—2033. 

A.NiLiXE-trisuIphonic  acid  is  prepared  by  heating  potassium 
i8-aniline  m-disulphonate  with  cone,  sulphuric  acid  or  aniline 
with  an  excess  of  cone,  sulphuric  acid,  and  the  calculated 
quantity  of  K.,SO,  in  a  porcelain  basin  until  the  mixture 
begins  to  carbonise.  The  free  acid  crystallises  from  water 
in  brilliant  prisms  of  considerable  size.  The  potu'isium 
salt  has  the  formula — 

CsH.^.NH^.SOjItSOsK);  +  3H,,0. 

The  fact  that  this  salt  contains  two  atoms  of  pota«sium 
may  be  due  to  the  amido  group  saturating  the  free 
sulphonyl  group. — J.  B.  C. 


Hystazarin,    a  new  Dihydroxyajithra'ininone,     C.  Lieber- 
mann.     Ber.  21,  2501—2502. 

Of  the  ten  theoretically  possible  hydroxyanthraquiuones 
eight  are  certainly  known,  viz.,  alizarin,  quinizarin, 
xanthopurpurin,  anthra-,  and  isoanthraflavinic  acid,  benzdi- 
hydroxyanthra(iuinone,  anthrarufiu,  chrysazin.  Lifschiitz 
described  a  ninth  (Ber.  17,  879).  Xo  positive  evidence 
has  been  brought  forward  in  favour  of  the  tenth,  reported 
by  Rochleder  (Ber.  3,  292),  and  called  by  him  isoalizarin. 
None  of  the  first  nine  isomers,  at  all  events,  correspond  to 
the  following  : — 


By  heating  pyrocatecliol  and  phthalic  anhydride  with 
sulphuric  acid,  Baeyer  and  Caro  (Ber.  7,  972)  obtained 
alizarin — 

OH 


OH 


/CO. 


\/ 


OH  /CO  — 

:H,0-hC,h/ 


OH 


^CO  — 


\/ 


and  it  seemed  therefore  probable  to  the  author  that  the 
isomer  in  question  might  be  formed  at  the  same  time.  A 
repetition  of  the  experiments  of  Baeyer  and  Caro  showed 
that  in  addition  to  alizarin  there  was  formed  an  isomer, 
easily  separable  from  the  alizarin  by  its  insolubility  in 
benzene,  and,  by  reason  of  the  method  ot  synthesis,  this 
isomer  must  have  the  above  constitution  given  to  it. 

Its  preparation  settles  the  question  whether  the  property 
of  dihydroxyanthraquinone  to  form  lakes  with  mordants 
depends  on  the  proximity  alone  of  the  hydroxyl  groups, 
or  whether,  in  addition,  they  must  be  in  the  o-j3  position. 

The  new  isomer  does  form  lakes,  but  the  property  is  so 
weak  that  it  is  evident  the  mere  proximity  of  the  hydroxyl 
groups  is  not  in  itself  sufficient. 

The  isomer  was  named  hystazarin,  from  vcrTtpov  (last^, 
and  alizarin. — T.  L.  B. 


Ilystazarin.     A.  Schoeller.     Ber.  21,  2503—2505. 

Five  grms.  pyrocatechol,  6 -8  grms.  phthalic  anhydride,  and 
75  grms.  concentrated  sulphuric  acid  were  heated  together 
to  140" — 145"  on  a  sand-hath  for  about  five  hours.  The 
mass  becomes  pink,  then  red,  and  finally  dark  brown. 
The  resulting  product  is  poured  into  water,  and  the  whole 
boiled  and  filtered  hot.  The  dark  green  precipitate  is 
boiled  with  water,  dissolved  in  dilute  caustic  potash  solu- 
tion, and  precipitated  warm  with  acid.  Extraction  w  ith  hot 
alcohol  removes  the  alizarin  and  hystazarin,  and  separation 
of  these  is  effected  by  means  of  benzene,  in  which  hystazarin 
is  insoluble. 

The  alizarin  dyed  exactly  like  pure  alizarin,  whereas  the 
alizarin  of  Baeyer  and  Caro  contained  yellow,  due  to  the 
hystazarin  present. 

The  author  confirmed  the  identity  of  his  alizarin  by- 
converting  it  into  the  diacetyl-compound  which  melted  at 
178^ — 180°.      Hystazarin,   as    obtained,   was    an    orange- 
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yellow  body,  soluble  in  hot  alcohol,  ether,  glacial  acetic 
aciil,  and  iicetone.  It  crystallises  from  glacial  acetic  acid 
in  sniiiU  needles.  It  is  soluble  in  alkalis,  forming  a  blue 
solution  ;  ammonia  dissolves  it  with  a  violet  colour,  and 
sulphuric  aeid  blood-red.  Barium  hydrate  gives  a  blue 
barium  salt,  and  lime-water  a  violet  calcium  salt.  An 
alcoholic  solution  gives  with  ferric  chloride  a  green  coloura- 
tion, and  precipitates  metallic  silver  ou  boiling  with  silver 
solution. 

Mordanted  goods  are  only  slightly  dyed  by  hystazarin, 
and  the  shades  differ  from  those  of  alizarin. 

The  diaeetvl-compound  melts  at  205  —207'.— T.  L.  B. 


Dirhroihes  fiirmed  liy  (he  action  of  Aiina  Uegia  and  Xitro- 

hydrobroiiiic  Acid  on  Phenols.     H.  Brimnir  and  1'.  Clmit. 

Her.  21,  247.'— 'i486. 
Ilisnrcinol  and  Aqua  licgia.  —  Fifteen  grms.  resorcinol.  GO cc. 
water,  20  ec.  nitric  acid  (sp.  gr.  1' 39).  and  60  ec.  hydro- 
chloric acid  (sp.  gr.  1  '2)  were  heated  together  with  frequent 
agitation  on  a  water-bath  lor  half  an  hour.  The  liquid 
tarns  first  red  then  violet ;  so  soon  as  oily  streaks  of  violet 
are  apparent,  the  whole  is  poured  into  cold  water,  filtered 
and  washed.  In  order  conveniently  to  dry  the  mass 
obtained,  it  is  evaporated  on  the  water-bath  with  alcohol, 
then  taken  up  with  ether,  and  the  ether  disiilled  off.  The 
colour  forms  a  violet  lustrous  mass,  insoluble  in  chloroform, 
beuzenc,  and  carbon  disulphide,  but  soluble  with  yellow - 
brown  colour  in  alcohol  and  ether,  violet  in  water,  blue  with 
brown  fluorescence  in  alkalis.  Ammonium  sulphide  con- 
verts it  into  a  leuco  body,  which  on  exposure  to  air 
turns  red. 

Analysis  gives  the  formula  as  CesHjjClNjOis,  monochlor- 
opentaresorcinol-dichroine  ether. 

The  reaction  may  be  represented  thus  : — 

11  C6Uji:OH-),,-h3  N0C1  =  3  HCl-i-7  H„0 -h C'seHjoNjOig. 
Hitrosodiresorcinol  ether  is  formed — 

(HOCsKj .  O .  C5H,(OH)NO, 

and  two  molecules  of  this  act  on  four  molecules  of  resor- 
cinol, to  form  a  body,  which  with  o-resorcinol-dichro'ine 
(Ber.  18,  375)  gives  the  colour.  This  .shows  the  body  to 
be  a  pentaresoreinol  ether,  whilst  the  acetyl  derivative  shows 
that  it  contains  eight  hydroxyl  groups. 

If  in  the  preparation,  concentrated  aqua  rer/ia  is  used,  a 
body  is  obtained,  which  dissolves  in  alkalis  with  a  red 
colour  and  cinnabar-red  fluorescence. 

Resorcinol  and  yitiohydrobromic  Acid. — Fifteen  grms. 
resorcinol  were  dissolved  in  70  cc.  water,  and  60  cc.  bydro- 
bromic  acid  (sp.  gr.  1'49),  and  20  cc.  nitric  acid  (sp.  gr. 
1  ■  39)  added.  The  whole  was  warmed  ou  a  water-bath  with 
frequent  agitation  until  a  brown  precipilate  formed,  and 
was  then  poured  into  cold  water.  The  product  obtaiued  was 
monobrom-o-letraresorcinol-dichroTne  ether, 

C„H3,BrN,0,3, 

the  formation  corresponding  to  that  of  the  previous 
diehroine.  Ou  washing  with  water  and  alcohol,  then 
drying,  extracting  with  benzene  (which  dissolves  out  a 
brown  substance),  dissolving  in  ether  and  evaporating  off 
the  latter,  the  pure  substance  is  obt.iined  as  a  brownish- 
violet  mass  with  raetjillic  lustre.  It  is  readily  soluble  in 
alcohol  and  acetone  with  brown  colouration,  less  soluble 
in  ether,  and  almost  insoluble  in  chloroform  and  benzene. 
It  dissolves  in  hot  water  and  in  alkalis,  with  blue  colouration 
and  brown  fluorcsernce.  It  dissolves  also  with  a  blue 
colouration  in  hydrochloric,  sulphuric,  and  acetic  acids. 

Orcinol  and  Aqua  liegln. — By  heating  on  a  water-bath 
10  grms.  orcinol,  10  cc.  nitric  acid,  and  30  cc.  hydrochloric 
acid  of  the  same  concentration  as  before,  till  rapid  action 
sets  in,  and  then  pouring  into  water,  monochlor-a-orcinol- 
dichroTne,  C-;,TI^ioClN()|;,  is  obtained.  This  colour  was  first 
obtained  by  Keymann  (Her.  13,  800),  who  considered  it 
to  be  a  chlorine  derivative  of  Lieberniann's  orcinol  colour, 
CiII,sN..()fi,  to  which  the  present  author,  however,  gives 
the  fonuula  Cj-ilf-iNOc,  with  the  designation  o-orcinol-di- 
chroine  (this  Journal,  1888,  31.i). 


The  purification  is  performed  by  washing  with  water, 
dissolving  in  ciustic  soda  or  ammonia,  and  reprecipitating 
with  hydrochloric  acid.  It  forms  a  brown  lustrous  mass, 
soluble  in  alkalis  and  concentrated  sulphuric  acid  with 
reddish-violet  colour  ;  the  alcohoHc  solutions  in  alkalis  show 
a  brown  fluorescence. 

Orcinol  and  yUrohjdrvbromic  Acid. — Four  grms.  finely 
powdered  orcinol  were  dissolved  in  hot  water,  and  10  cc. 
nitric  acid  (sp.  gr.  1'39),  and  30  cc.  hydrobromic  acid  (sp. 
gr.  149)  added,  and  the  whole  heated  on  a  water-bath. 
As  soon  as  evolution  of  bubbles  of  gas  takes  place,  it  is 
poured  into  \\ater.  After  washing,  the  mass  is  dissolved 
in  soda,  evaporated  to  dryness,  and  the  residue  extracted 
with  absolute  alcohol. 

The  alcoholic  solution  is  evaporated  to  dryness,  taken  up 
with  water  and  the  colour  precipitated  by  hydrochloric 
acid.  Of  this,  part  only  is  soluble  in  ether,  giving,  after 
evaporation  of  the  solvent,  a  red  mass,  soluble  in  alkalis 
with  blood-red  colour  and  fiery-red  fluorescence.  Analysis 
gives  the  formula  Cj,H,,-(C'H3^sl^''N;0,3,  the  monobrom- 
derivative  of  o-tetra-oreiaol-dichroine  ether.  The  part 
insoluble  in  ether  was  not  examined. 

The  residue  insoluble  in  absolute  alcohol  was  dissolved 
in  water  and  precipitated  with  hydrochloric  acid.  This 
precipitiite  was  partly  soluble  in  alcohol ;  the  soluble  part 
being  the  monobrom-o-orcinol-dichroine,  CoiIhioBrXOs,  a 
brown  powder  soluble  in  alkalis  with  reddish-violet  colour 
and  brown  fluorescence,  and  the  insoluble  part  an  oxychro'inc, 
soluble  in  alkalis  without  fluorescence. 

By  the  action  of  aqua  regia  and  nitrohydrobromic  acid 
on  o-  and  fl-raphthol,  dichroines  were  not  obtained.  Thymol 
gave  colours  soluble  with  green  colour  in  alkalis.  Dipheuyl- 
amine  and  pheiuil  give  with  aqua  regia  at  ordinary  tempera- 
tures colouring-matters,  but  nitrohydrobromic  acid  does  not 
give  dichroines. — T.  L.  B. 


A  new  a-N aphthylamine  Mono-snlphonic  Acid.     I!.  Hirsch 

Ber.  21,  2370—2373. 
Some  two  years  ago  Witt  (Ber.  19,  55  and  578)  established 
the  individuality  of  the  two  following  mono-sulphonic  acids 
of  o-napthylamine  : — • 

(1.)   Xaphthionic  Acid — 

NH., 


SO3H 


obtained  by  Piria  by  reduction  of  nitro-naphthalcne  with 
ammonium  sulphide,  by  Schmidt  and  Schaal  by  the  action  of 
fuming  sulphuric  acid  on  a-naphthylaminc.  ami  by  Witt  by 
heating  naphthylamine  with  five  parts  of  sulphuric  acid  till 
the  mixture  was  soluble  in  alkalis. 


(2.)  yaphthalidinc-sulphonic  Acid- 
NH., 


SO3H 

obtained  by  Laurent  and  Clevc  by  reduction  of  the  niiro- 
naphthalene-sulplionic  acid,  which  forms  the  chief  product 
when  nitronaphthalcuc  is  acted  on  by  sulphuric  acid ; 
obtained  ).v  Witt  by  the  action  of  cold  fuming  sulphuric 
aeid  on  the  hydrochloride  of  o-naphthylamiue. 

The  nitrouaphthalene-sulphouic  acid,  whose  reduction 
product  isnaphthalidine-sulphonie  acid,  may  also  be  obtained 
hy  nitrating  u-naphtha!euc-sulphonic  acid,  but  in  this  case 
an  isomeric  nitronaphthalene-sulphonic  acid  is  formed.  Its 
discovery  is  due  to  Mensching.     Oa  reduction — 

(3.)  a-  naphthtjtamine-a-monostdphonic  Acid — 
SO3H  NH., 
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is    formed    (Schultz,    Ber.    20,    3161).     By  nitration   of 

iinphthalonc-zS-sulphonic  acid  Cleve  has  obtained  several 
iiitr<)iia])lithaieiie-siilphonic  acids,  wiiicii  may  he  separated 
hy  eoiiver.sion  into  the  barium  salts,  wliich  liavc  different 
solubilities.     Thus  t'leve  has  obtained  : — 

(4.)  a-napliihjiUwiinc-^-monosulphnnif  Acid. 

(5.1  a-iiaphtht/l(iminc-5-tiionosulpltoiilc  Acid. 

(6.)  a-naphihylamine-y-monosiitphonic  Acid. 

The  author  has  obtained  the  remaining  i-sonier. 

(7.)  a-juiphlhi/liiJitine-B-vtoJwsulphoiiir  acid  by  the  action 
of  fairly  concentrated  sulphuric  acid  on  naphtliionic  acid 
and  naphthalidiiie  sulphonic  acid. 

o-naphthyUuninc  is  heated  for  8 — 9  hours  to  12.V — 1.3C1° 
with  five  parts  of  concentrated  (not  t'umirin;)  sulphuric  acid, 
and  the  whole  poured  into  water.  Conversion  into  the 
ealeiiim  salt  is  performed  without  waitinir  for  the  crystalli- 
sation of  the  acid.  The  filtered  solution  is  evaporated  until 
its  sp.  gr.  is  1*12,  and  the  hydrochloric  acid  necessary  for 
conversion  then  added.  In  3G  hours  the  new  acid  is 
almost  completely  crystallised  out.  (If  only  so  much 
hydrochloric  acid  is  added  as  corresponds  to  the  amount 
of  naphtliionic  acid  present,  this  latter  separates  out  and 
may  be  removed.)  The  new  acid  may  be  separated  from 
more  easily  soluble  acids  by  carefully  boiling  with  small 
quantities  of  water  insufficient  for  the  solution  of  the  acid 
itself,  .\fter  this,  recryttallisation  from  water  is  a  sufficient 
purificatioii. 

Tile  o-naphthylamine-5-monosulphonic  acid  crystallises 
ill  rhombic  tablets,  is  soluble  in  1.50  parts  of  boilinjx  and 
450  parts  cold  water,  is  less  soluble  in  alcohol,  and  insoluble 
in  ether  and  benzene. 

The  diazo-compound  is  prepared  from  a  1  per  cent, 
solution  of  the  sodium  suit,  and  crystallises  in  three  hours 
ill  amber-yellow  quadratic  tablets,  which  explode  at  C0°. 
The  diazo-compound  boiled  with  dilute  nitric  acid  }  ields, 
in  contradistinction  to  naphthiouic  acid,  no  sulphuric 
acid  ;  a  dinitronaphthol  sulphonic  acid  is  form:  d,  of  which 
the  potassium  salt  is  easily  soluble,  the  barium  salt  difficultly 
soluble.- T.  L.  B. 


/ 


c(oan,) 


Co^h<    I  >C„H, 

\C(C„H5)  -^ 

and  crystallises  from  dilute  alcohol  in  fine  needles,  melting 
at  about  77°.  Its  dilute  solutions  in  benzene,  ligroin,  and 
ether  possess  a  blue  fluorescence.  The  picric  acid  salt 
forms  reddish-bron  n  needles. 

A  reaction  for  the  detection  of  anthranol,  and  one  which 
distinctly  shows  its  character  as  a  phenol,  is  given  by  the 
author.  Diazubenzene  sulphonic  acid  suspended  in  water 
is  added  to  a  dilute  alkaline  solution  of  anthranol,  when 
the  whole  becomes  immediately  deep  blue.  The  pure 
colour  may  be  obtained  by  converting  into  the  lead  salt, 
which  is  insoluble  in  water,  and  subsequently  decomposing 
this  by  sulphuretted  hydrogen.  The  colour  forms  a  reddish- 
brown  amorphous  mass.  It  is  easily  soluble  in  water, 
forming  an  orange-coloured  solution ;  alkalis  dissolve  it 
with  a  beautiful  blue  colour.  From  a  weak  acetic  acid 
bath  it  dyes  silk  and  wool  orange.  Other  diazo-compounds 
give  similarly,  with  anthranol,  colouring-matters  varying 
in  shade  from  vellow  to  red. — T.  L.  B. 


Fa.iliiess  of  Coloiiri>i(/-Mnl/ers  Jixed  on  Tcrlile  Fahrics. 
I.  Joffre.     Hull.  8oe.  Chim.  49,  860. 

The  fastness  of  eolouring-niatters  fised  on  te.xtilc  fabrics 
is  not  merely  dependent  upon  the  character  of  the  dye, 
but  also  upon  the  amount  of  colour  contained  in  the  fibre. 
)n  making  trials  as  to  the  comparative  fugitiveness  of  dves 


Derivatives  of  Anthranol.     F.  Goldmann.     Ber.  21, 
2505—2508. 

Is  addition  to  the  bodies,  anthranol  ether  and  diethylan- 
tliron,  previously  obtained,  the  product  eth^lanthranoethjl 
ether  has  been  prepared.  It  possesses  the  constitutional 
formula — 


it  is  necessary  to  expose  the  various  patterns  lo  the  sun 
for  the  same  length  of  time.  It  is  also  shown  that  coloured 
goods  are  more  readily  affected  by  light  in  a  moist 
atmosphere,  a  circumstance  which  explains  the  known  fact 
that  djed  fabrics  lose  their  colour  more  quickly  near  the 
sea  than  inland.  — D.  H. 


Oxidation  of  $-yap/uhol  lo  Oilliocinuamiccarbouylic 
Acid.  E.  Ehrlich  and  U.  Beuedikt.  Monatsh.  Chem.  9 
527—532.  ' 

/3-NAi"HTnoi.  yields  orthocinnaniiccarboxylic  acid  when 
oxidised  with  alkaline  potassium  permanganate.  The 
process  is  best  carried  out  as  follows : — A  solution  of 
50  grms.  potassium  permanganate  in  one  litre  of  water  is 
added,  at  first  drop  by  drop  and  then  in  a  fine  stream, 
to  a  solution  of  30  grms.  /8-naphthol  and  30  grms.  potash 
in  one  litre  of  water,  the  whole  being  well  shaken.  If  the 
potassium  permanganate  is  added  sufficiently  slowly  no  rise 
of  temperature  occurs,  and  the  formation  of  resinous 
products  is  minimised.  After  standing  for  a  short  time 
the  solution  is  filtered,  dilute  sulphuric  acid  is  added  to  the 
filtrate  as  long  as  a  violet  or  reddish  flocculent  precipitate 
is  formed,  and  the  precipitate,  which  consists  of  a  colouring- 
matter  and  unchanged  naiihthol,  is  separated  by  filtration. 
Dilute  sulphuric  acid  is  added  in  excess,  the  solution 
extracted  three  or  four  times  with  ether,  the  latter  evapo- 
rated until  a  white  powder  begins  to  separate,  and  the 
whole  poured  into  a  dish.  The  unchanged  naphthol  is 
dissolved  out  with  anhydrous  benzene  and  the  residue 
washed  with  cold  benzene.  The  yield  is  6-5  per  cent,  of 
the  naphthol  employed.  The  pure  compound  melts  at 
183° — 184°,  is  readily  soluble  in  alcohol,  ether,  and  boiling 
water,  but  almost  insoluble  in  benzene  and  chloroform. 
When  healed  with  sodium  acetate  and  acetic  anhydride  it 
is  readily  converted  into  the  anhydride  of  benzhydrylacetic- 
carboxylic  acid  (compare  Gabriel  and  Jlichael,  Ber.  10 
2200). 

The  colon  nug-matter  referred  to  above  can  be  separated 
from  the  naphthol  by  extracting  the  dried  precipitate  with 
boiling  benzene.  It  remains  as  a  dark  violet  powder  and 
constitutes  about  10  per  cent,  of  the  naphthol  employed. 
It  is  readih"  soluble  in  alcohol  and  glacial  acetic  acid, "and 
dissolves  in  potash  forming  a  blui.sh-green  solution. 

— F.  S.  K. 


On  the  formation  of  Vi/es  from  p  Amidophenylpiperidiiic. 
E.  Lellmann  and  W.  Geller.     Her.  21,  2287. 

PAK.\-.\MIDOriIE.\VI.PII>ERIDlNF. 


NH..C 


iH^N</ 


CH.,CH 


CH„ 


CH„ 


can  be  compared  with  amidodimetliylaniline,  NH.,CcIIjN 
(CHa^.j,  and  it  reacts  in  a  great  many  instances  like  this 
compound. 

When  oxidised  with  a  primary,  secondary,  or  tertiary 
aromatic  amine,  indamines  arc  obtained  varying  from  blue 
to  green. 

If  meta-diamines  are  oxidised  with  it,  bodies  result,  which 
can  be  precipitated  by  zinc  chloride  as  a  brown  powder  and 
which  dye  cotton  blue. 

They  belong  to  the  tohiylene  blue  groups,  and  .ire  easily 
decomposed  by  boiling  their  acid  solutions ;  the  niet;i- 
toluylene  product  yields  a  red,  the  metaphenylene  product 
a  more  violet  dyestuff.  Both  are  precipitated  by  zinc 
chloride. 

_  Para  amidophenylpiperidine  and  phenol  yield,  on  oxida- 
tion with  the  theoretical  quantity  of  potassium  ferri- 
cyanide,  a  blue  iudophenol ;  uaphthols  produce  more  violet 
shades. 

From  the  indamines  before  mentioned  safranines  can  be 
obtained  in  the  ordinary  way.  due  molecule  of  amido- 
phenylpiperidine oxidised  with  two  molecules  of  aniline 
hydrochloride  yields,  after  boiling,  standing  24  hours,  and 
neutralisation  with  chalk,  a  safianine  dyeing  bluish-red. 
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If  a  solution  of  the  hydrochloric  acid  salt  of  this  base, 
eontainini;  an  excess  of  hydrochloric  acid,  is  treated  with 
sulphuretted  hydrogen  and  ferric  cliloride,  a  blue  solution 
is  obtained,  dyeing  a  little  greener  than  methylene  blue. 

— A.  L. 


Thio-Deritatires  of  some  Secondary  and  Tertiarij  Aromatic 
Amines.     E.  Holzmanu.     Ber.  21,  2056—2071. 

Tin;  author  has  shown  that  chloride  of  sulphur  acts  upon 
dinietlivlaniline  with  the  formation  of  a  ■n-ell-charactcrised 
moriothiodiuK-thylaiiiline,  S(C,;H_,N(CH.,").,\,.  The  sulphur 
in  this  base  is  readily  elimiiu\ted  hy  nitrjte  of  silver,  and 
p.isses  into  mouoxydimethylaniliue,  (C6ll4N(CH3)2)20, 
which  cnstallises  in  colourless  needles  (lu.p.  119").  It 
forms  a  platinum  chloride  and  picric  acid  double  salt. 
Dietliylaniline  and  chloride  of  sulphur  give  monothiodiethyl- 
aniline,  SCCeHjNCC^Hj);).,,  which  crystallises  in  yellow 
needles.  It  forms  similar  double  salts  to  the  dimethyl- 
aniline  derivative,  and  reacts  with  silver  nitrate  to  form 
oxydiethylaniline.  Diph?nylamine  reacts  with  sulphur 
chloride  to  form  dithiodiphenylamiue,  ^^(CgHj)^'^!!,  which 
crystallises  iu  needles.  Sulphur  tetrachloride  and  diphenyl- 
amine  yield  the  same  thiodiphenylamiue  that  Bernthsen 
obtaiued  from  dipheuylamine  and  sulphur.  By  the  action  of 
sulphur  tetrachloride  dissolved  in  petroleum  ether  upon 
metliyldiphenylamine,  a  yellow  crystalline  methylthio- 
diphenylamine  is  obtained.  The  compound  obtaiued  by 
Beruthsen  froni  thiodiphenylamiue,  methyliodide  and  methjl- 
alcohol,  does  not  agree  iu  properties  with  this  compound, 
and  is  probably  an  isomeric  body.  Metliyldiphenylamine 
and  sulphur  do  not  yield  a  thio-deri\ative,  but  dipheuyl- 
amine.— J.  B.  C- 


Diazo-amido-Compound.i.     H.  Goldschmidt  and  E.  Molinari. 
Ber.  21,  2557—2579. 

GoT.risciiMir>T  and  Holm  published  (Ber.  21,  lOlG)  a 
method  for  determining  the  conslitution  of  the  mixed  diazo- 
amido  compounds,  [t  consisted  iu  converting  the  diazo- 
amido  body  into  a  diazo-urea  by  treatment  with  phenyl 
cyanate,  and  subsecjuently  decomposing  by  boiling  with  an 
acid.  There  is  obtiined  a  di-substituted  urea,  to  one 
nitrogen  atom  of  which  the  phenyl  group  from  the  phenyl 
cyanate  is  attached,  and  to  the  other  the  radicle,  which  in 
the  origiual  diazo-amido  body  was  connected  with  the  imide 
residue.  Thus  from  diazobeuzenebunzylamine  was  obtaiued 
the  diazo-urea — 

CeHjKH .  CO .  X(^^  •  CeH;)  (C  S, .  €,11,-) , 

-which  gave  benzylphenyl-urea — 

CeHiNH.CO.NHCCUj.CsHs). 

The  formation  of  the  last-named  product  determines  the 
formula  of  the  diazo-urea,  and  shows  the  initial  substance, 
the  condensation  jiroduct  of  diazobenzenechloride,  to  be 
really  diazobcnzenebenzylamine. 

The  same  method  proved  insufficient  in  the  case  of 
amido  bodies  containing  only  purely  aromatic  radicles. 

Diazoamidobeuzenetoluene,  obtained  from  diazobenzene- 
chloride and  |)-toluidine,  was  boiled  with  phenyl  cyanate 
with  reversed  condenser,  but  the  constitution  of  the  diazo- 
urea  could  not  be  definitely'  settled,  as  on  boiling  with  acid 
the  solid  decomposition  product  proved  to  be  a  mixture  of 
p-tolylphenyl-urca  and  diphenyl-urea.  It  would  thus  seem 
that  two  isomeric  diazo-urcas  were  formed.  During  the 
boiling  with  acids,  however,  the  odour  of  phenyl  cyanate 
was  noticed,  formation  of  phenyl  acetate  and  heating  of 
this  with  reversed  condenser  in  presence  of  water  would 
necessarily  give  rise  to  diphenyl-urea. 

To  make  this  point  more  clear  the  present  authors  have 
examined  diazo-ureas  formed  from  symmetrical  diazo-amido 
bodies.  Then  they  prepared  diaio-ureas  obtained  from 
phenyl  cyanate  and  mixed  diazo-amido  bodies,  and  by  de- 
composition determined  their  constitution. 

Of  the  symmetrical  diazo-amido  compounds  diazo-amido- 
benzene  with  phenyl  cyaiuite  and  with  /;-tolylcyanate,  and 
p-diazoamidotoluene  with  the  same  were  examined. 


Uiazoamidobenzenetolueue,  as  typical  of  the  mixed  com- 
pounds, was  taken,  and  this  when  warmed  in  ethereal 
solution  with  phenyl  cyanate  gave  a  homogeneous  product, 
yielding  on  decomposition  ;>-toly!pheuyl-urea.  Thus  of  the 
two  possible  constitutions  for  this  diazo-urea — 

CsHjXH .  CO . K(N.. . CcHj) (C;Hj),  or 

C6H,NH.CO.N(N..C;H;)(CsH5), 

the  first  is  the  correct  one,  and  at  the  same  time  it  is  shown 
that  the  two  previously  supposed  isomers  do  not  really 
exist. 

The  authors  conclude  that  the  diazo-amido  bodies  are 
perfectly  homogeneous  bodies,  and  cannot  consist  of  two 
isomers,  seeing  that  they  have  been  found  to  give  but  one 
diazo-urea. — T.  L.  B. 


PATENTS. 


Improrements  in  the  Manufacture  of  Alpha-naphtholdi- 
sulpho  Acid  and  in  the  Prodvction  of  Colouring-Maltent 
therefrom.  H.  H.  Lake,  Southampton  Buildings.  From 
Wirth  and  Co.,  for  A.  Leouhardt  and  Co.,  JlUhlheim-on- 
the-SIain,  Germany.  f:ng.  Pat.  11,318,  .Vugust  18, 
1887.     6d. 

The  present  invention  has  for  its  object  the  preparation  of 
a  pure  disulphonic  acid  of  a-naphthol,  i.e.,  one  not  con- 
taminated with  the  mono-  or  trisulphonic  acids  as  is  usually 
the  case  when  prepared  by  the  methods  formerly  employed. 
For  this  purpose  one  part  of  onaphthol  is  heated  with  2 — 3 
parts  of  ordinary  hydrous  sulphuric  acid  of  commerce 
(65"— 66-  B.)  to  125'— 130'  C.  for  about  two  hours.  The 
disulphonic  acid  thus  produced  is  soluble  in  strong  sulphuric 
acid  ;  it  is  not  changed  by  boiling  with  dilute  sulphuric 
acid,  and  its  salts  are  readily  soluble  and  hardlj'  crystal- 
lisable.  It  j-ields  azo-,  nitroso-,  and  nitro-derivatives.  The 
following  examples  illustrate  the  preparation  of  colouring- 
matters  from  the  acid: — (1.)  An  acid  solution  of  the  acid 
or  its  s.alts  is  treated  with  sodium  nitrite  as  long  as  nitrous 
acid  is  absorbed.  The  nitroso  acid  is  then  nitrated  by 
meansof  nitric  acid  at  50°  C,  and  converted  into  a  potassium 
s.alt.  (2.)  The  sodium  salt  of  the  acid  is  acted  upon  by  the 
necessary  qmintity  of  diazoxylene-ehloride  and  the  product 
precipitated  by  acid  and  common  salt.  The  colouring- 
matter  is  orange.  Similarly  diazotised  naphthionio  acid, 
amidoazobeuzene,  and  amidoazotoluene  give  reds ;  diazotised 
benzidine,  diamidostilbene,  and  its  disulphonic  acids  give 
violet  colouring-matters. — K.  M. 


^4  new  Cia^s  of  Diamido-Compounds  and  Azo-Colours 
produced  therefrom  and  the  Process  of  producing  the 
same.  G.  Pitt,  Sutton,  Surrey.  From  A.  Weinberg, 
Frankfort-on-the-Main,  Germany.  Eng.  Pat.  14,164, 
October  24, 1887.     6rf. 

Thk  new  bases  described  in  this  specification  are  prepared 
in  the  following  manner; — Diazobenzene  and  its  homologucs 
can  be  conibiued  with  phenol-parasulphonic  acid  to  form 
azo-derivatives  in  which  the  azo-group  enters  the  ortho- 
position  with  respect  to  the  hydroxyl-group.  The  salts  of 
these  azo-compounds  are  then  alkylated  iu  the  usual  way. 
The  two  following  examples  illustnate  this  part  of  the 
process : — {\.)  Benzeneazo-paraphenolsulphonate  of  sodium 
is  boiled  in  alcoholic  solution  with  the  necessary  quantity  of 
sodium  hydroxide  and  ethyl  bromide  or  benzyl  chloride  so 
as  to  form  the  ethyl  or  benzyl  ether.  (2.')  Orthotoluenazo- 
paraphenolsulphonatc  of  sodium  is  mixed  with  the  necessary 
quantity  of  sodium  hydroxide  and  sodium-methyl  sulphate 
and  heated  to  110". 

The  alkyl-ethers  formed  in  accordance  with  the  foregoing 
methods  are  jiurified  and  then  reduced,  wlieu  they  give  rise 
to  sulphonic  acids  of  alkyloxydiphcnyl  bases.  Thus 
benzeneazophenetoilsulphonate  of  sodium  on  reduction  !)}■ 
tin  and  hydrochloric  acid  gives  ethoxybeuzidinemonosul- 
pfaonic  acid  — 

xiu.CsH^.CsHjCoc.HsXHSOjXnH;). 

A  similar  benzyl  derivative  is  obtained  by  reducing  the 
corresponding  benzeneazobenzyl-compound.     The  sulphonic 
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acids  of  the  diamines  formed  by  the  foref;o:ng  process  can 
be  liydrolysed  by  heating  them  with  water  to  a  high  toniiie  ■ 
rature  (170°)  under  pressure — 

NKo.CeH^.CsH^COROCNHjXHSOj)  +  H„0  = 

NHj.CeHj.CoH^COROCNH.,)  +  H,,SO,. 

The  foUowiug  examples  illustrate  the  production  of  azo- 
colours  from  the  new  diamines: — (n.)  Yellow  dyestuffs  : 
(I.)  Ethoxybenzidiuc  is  diazotised  and  combined  with  two 
molecules  of  sodium  salicylate.  (2.)  Methoxybenzidine  i.s 
diazotised  aud  ('ombiued  with  one  molecule  of  salicylic  acid 
and  one  molecule  of  phenol,  (i.)  Ked  dyestuffs  ;  (1.) 
Diamidomethoxyphenyltolyl  is  diazotised  and  combined 
with  two  molecules  of  ^-naphthylamincmouosulphouic  acid 
F.  (2.)  Diazotised  ethoxybenzidiue  is  combined  with  one 
molecule  of  naphthionic  acid  and  one  molecule  of  a-naph- 
thylamine.  (r.)  Orange-red dyestutfs  :  (1.)  Diamidoetho.xj- 
phenyltolyl  is  diazotised  aud  combined  with  one  molecule  of 
naphthionic  acid  and  one  molecule  of  phenol.  (</.)  Blue 
dyestutfs  :  (1.)  The  diamine  of  the  last  example  is  diazotised 
and  combined  with  two  molecules  of  o  uaphthol.  (2.)  The 
same  tetrazo-compound  is  combined  with  one  moleetile  of 
/3-uaphtholdisulphonic  acid  (R.  salt)  and  one  molecule  of 
o-uaphtholmonosulphonic  acid,  (c.)  Violet  dyestuffs;  (1.) 
Ethoxybcuzidine  is  diazotised  and  combined  with  one 
molecule  of  amidobenzenesulphonic  acid  and  one  molecule 
of  ;3-naphthol-i8-sulphonic  acid.  (2.)  The  same  tetrazo- 
compound  is  combined  with  one  molecule  of  naphthionic 
acid  and  one  molecide  of  a-naphthol-a-monosulphouic  acid. 

— R.  M. 


Production  of  Yellow,  Red,  and  Violet  Colouriny-Matters 
from  Telrazodlphcmjl  and  Tetrazoditolyl.  C.  J).  Abel, 
Southampton  Buildings,  Chancer3'  Lane.  From  G.  C. 
Zimmer,  Mannheim,  Germany.  Eng.  Pat.  15,154,  No- 
vember 7,  1887.     6J. 

These  colouring-matters  are  produced  bj-  combining  the 
tetrazo-salts  of  benzidine  or  tolidine  with  the  sulphonic 
acids  of  mono-ethylaniline  or  diphenylamine.  The  following 
colouring-matters  are  described  as  examples  illustrating  the 
mode  of  working  : — (1.)  One  molecule  of  diazotised 
benzidine  +  two  molecules  of  mono-ethjianiline-sulphonic 
acid.  (2.)  One  mol.  of  diazotised  benzidine  +  two  mols. 
of  diphenylamine-sulphonic  acid.  (3.)  One  mol.  of  diazotised 
Denzidine  -t-  one  mol.  of  diphenylamine-sulphonic  acid  + 
one  mol.  ethylaniline-sulpbonic  acid.  (4.)  One  mol.  of 
diazoti.sed  benzidine  -I-  one  mol.  diphenylamine-sulphonic 
acid  -f-  one  mol.  phenol.  (5.)  One  mol.  diazotised  benzi- 
dine +  one  mol.  diphenylamine-sulphonic  acid  +  one  mol. 
cresol.  All  these  are  dyestuffs  of  various  shades  of  j-ellow. 
(6.)  One  mol.  tetrazodiphenyl  +  one  mol.  diphenylamine- 
sulphonic  acid  +  one  mol.  resorcinol  yield  a  compound 
which  dyes  cotton  au  orange-red.  (7.)  One  mol.  tetrazo- 
diphenyl +  one  mol.  diphenylamine-sulphonic  acid  +  one 
mol.  salicylic  acid  ;  orange-yellow.  (8.)  One  mol.  tetrazodi- 
phenyl +  one  mol.  ethylaniline-sulpbonic  acid  +  one  mol. 
naphthionic  acid ;  yellowish  red.  (9.)  The  same  as  preceding 
with  diphenylamine  inste.id  of  ethylaniline-sulpbonic  acid  ; 
redder  than  preceding.  (10.)  Same  as  last  with  diazotised 
tolidine  instead  of  benzidine;  bluish  red.  (II.)  One  mol. 
tetrazoditolyl  +  one  mol.  diphenylamine-sulphonic  acid  +  one 
mol.  i8-uaphtholsulphonic  acid,  Schiiffer;  violet  red.  (12.) 
Same  as  last,  with  tolidine,  diphenylamine  -sulphonic  acid  and 
o-naphthol-o-sulphonic  acid.  (13.)  One  mol.  tetrazo-di- 
phenyl  +  one  mol.  diphenylamine-sulphonic  acid  -f  one 
mol.  ;3-uaphtholdi-sulphonic  acid  ;  reddish  violet. — R.  M. 


VI.-DYEING,  CALICO  PEINTINQ,  PAPER 
STAININa,  AND  BLEACHING. 

PATENT. 
Process  for    Separating    Chlorine  from     Gas    Mixtures. 
C.   Heinzerling,   Zurich.     Eng.   Pat.    13,6-17,    October  8, 
1887.     id. 

Gxi  mixtures  containing  chlorine  are  passed  through  cooled 
water  or  cooled  aqueous  solutions,  whereby  the  chlorine  is 
retained  in  the  form  of  a  crystalline  substance,  having  the 
composition  CI-  -i-  10  H^O,  aud  containing  about  27 '7  per 
cent,  of  chlorine.  From  this  hydrate  the  chlorine  can  be 
liberated  by  heating  or  by  mixing  the  hydrate  with  warm 
water.  The  first  process  is  suitable,  when  the  chlorine  is  to 
be  used  for  the  ju-oduction  of  bleac-biug  powder,  and  so 
forth,  whereas  the  second  process  is  employed  for  producing 
an  aqueous  solution  of  chlorine  gas  for  use  in  primary 
chlorine  gas  batteries. — S.  II. 


VII.-ACIDS,  ALKALIS,  AND  SALTS. 

PATENTS. 
Processes  for  Obfatning  Nitrates,  Chromates,  Manganates, 
Permanganates,     and     Arseniates.         C.    Huggenberg, 
Chemnitz,    Germany.      Eng.   Pat.    13,69.5,    October    10, 
1887.     6rf. 

MAXCiNic  peroxide,  chromic  oxide,  or  arsenious  oxide  is 
fused  with  a  base  and  sufficient  alkaline  nitrate  to  produce 
alkaline  nitrite  and  a  manganate,  chromate,  or  arseniate  as 
the  case  may  be.  The  base  employed  is  preferably  one 
which  yields  an  insoluble  compound,  so  that  the  nitrite  and 
uudecomposed  nitrate  may  be  removed  by  lixiviatiou. 
These  two  last  are  separated  by  crystallisation.  Supposing 
barium  mauganate  to  have  been  produced  in  the  above 
manner,  it  may  be  utilised  for  the  i)roduction  of  alkaline 
permanganate  by  boiling  with  a  solution  of  alkaline  car- 
bonate, and  at  the  same  time  passing  a  current  of  carbonic 
acid  through  the  mixture.  Alkaline  permanganate  is 
formed,  and  there  is  deposited  manganic  peroxide  mixed 
with  barium  carbonate. — A.  R.  D. 


Improvements  in  the  Manufacture  of  Sulphate  of  Soda, 
and  in  Apparatus  therefor.  D.  Herman,  St.  Helens. 
Eng.  Pat.  13,983,  October  15,  1887.     8d. 

TiiK  object  of  this  invention  is  the  production  of  sodium 
sulphate  free  from  inm.  Commercial  salt-cake  is  dissolved 
in  water,  the  iron  oxidised  by  bleaching  powder  and  preci- 
pitated by  an  alkali,  aud  the  clear  filtrate  concentrated  iu 
pans,  agitated  by  mechanical  agitators.  Under  these  cir- 
cumstances small  anhydrous  crystals  of  sodium  sulphate 
are  deposited,  v.hich  are  fished  out,  and  after  drying  by 
hydro-extractors,  are  especially  suitable  for  the  nianufacfure 
of  glass,  owing  to  their  finel.v  granular  condition.  The 
accompanying  drawings  represent  the  apparatus  employed. 
Figs.  1  and  2  are  vertical  sections  at  right  angles  to  each 
other,  arid  Fig.  3  is  a  plan,  part  beiug  in  section.  1  is  a 
metal  boiling-down  pan  ;  3  are  air  spaces  and  openings  to 
prevent  the  pan  from  becoming  too  highly  heated,  an'd  to 
allow  of  access  for  cleaning ;  4  is  the  furnace,  and  5  a  flue 
over  the  surface  of  the  liquor  in  the  pan.  Inside  the  pan 
there  is  an  endless  chain  7,  carried  on  pulleys  8,  and  pro- 
vided with  dredging  boards  9.  The  driving  pulley  8»  is 
carried  on  oscillating  bearings.  10  is  a  shoot  and  11  a 
hydro-extractor.  The  crystals  as  salted  out  in  the  pan  are 
quickly  removed  by  the  dredgers,  and  continuously  delivered 
down  the  shoot  into  the  hydro-extractor.  Whenever  it  is 
wished  to  remove  the  dried  crystals  from  the  extractor,  the 
pulley  8°  is  raised  to  the  position  shown  by  the  dotted  lines, 
and  the  extractor  is  arrested.     The  raising  of  the  pulley  at 
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once  arrests  the  delivery  of  the   crystals  into   the  shoot,  j   section  of  a  pan,  in -nhich  the  proilucts  of  combustion  do  not 

Figs.  4  and  5  show  a  modified  construction  of  the  apparatus.  |   come  into  contact  with  the  li<iuor  to  be  concentrated.     Thus 

Here  an  endless  worm  13  is  used  to  cause   the   precipitated  |   diseolouratiim  of  the  cryslals  is  avoided.      The  (ineness  of 
crvstals  to  travel  from  one  end  of  thi   iian  to  the  other,  and       the  crystals  is  re^'ulateil  by  the  rapidity    of  eouccntration 

a  worm  elevator  14  is  employed  to  remove  the  crystals  from  j    and  the  amount  of  agitation. — S.  H. 

the  pan  into  the  hydra-extractor.     Fi<;.  6  is  a  transverse  1  
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I mpi'nremvnts  in  thf  Mtniitfiirturc  of  Amitiotthi  tind  Ifi/drn- 
chloric  Acitl,  and  in  tin'  Ajpantfus  rinployt'd  fhrn-iu. 
h\  13alu,  Di-oitwicli.  '  Enu-.  I'at.  U,0OU,  Uctolier  ITi, 
1887.     (!(/. 

Similar  to  Kiiy.  I'ut.  M,Ol)I,  1887  (this  .Toiinial,  1S88, 
C29).— S.  H. 

Iiiiproivmcntx  in  th"  Muniifuclurc  of  Ifi/dratc  of  Jiiiri/tii 
and  of  Stronfiij.  The  'r\'ne  .\Ika!i  Co.,  Lt<l.,  Newcaj^tlc- 
oii-Tviir,  ami  T.  Gihb,  Siiuth  Shiehls.  Eiig.  Pat.  14,345, 
October  21,  1887.     4;/. 

IJauil.m  or  sti'ontiuni  sulphide  is  mixed  with  powdered 
hydrated  iron  peroxide  (bog-iron  ore).  The  mixture  is 
treated  with  hot  water,  whereby  barium  or  strontium 
hydrate  is  formed.  The  hot  sohition  is  then  run  into 
erystallisiug  vessels,  where  crystals  of  barium  or  strontium 
hydrate  are  deposited. — S.  H. 


Impriiccmcnls  in  the  Treatment  of  Solutions  confuiniiu/ 
Ihiriiiin  or  Strontium  Compoundsj  and  tiie  Ol)fainment  of 
Produirts  tlicrcfrom.  The  Tyne  Alkali  Co.,  Ltd., 
Newcastle-on-Tyne,  aud  T.  Gibb,  South  Shields.  Eng. 
Pat.  14,345a,  October  21,  1887.     6r/. 

Solutions  containing  barium  or  strontium  sulphide  are 
subjected  to  the  action  of  air  or  air  and  steam,  whereby  a 
precipitate  of  barium  or  strontiom  hyposulphite  is  formed. 
This  method  of  proceeding  may  be  generally  applied  to  the 
separation  of  barium  or  strontium  polysulphides  from  their 
hydrate.  After  .separating  the  precipitate  of  hyposulphite, 
barium  or  strontium  hydrate  is  obtained  by  concentration 
and  subsequent  crystallisation.  The  precipitate  of  the 
hyposnli)hite  may  be  utilised  instead  of  the  sulphate  for 
the  production  of  crude  sulphide,  or  it  may  be  decomposed 
with  an  alkaline  salt  in  soluticu,  producing  thereby  an 
alkaline  hyposulphite  and  the  corresponding  salt  of  barium 
or  strontium,  or  it  may  be  decomposed  by  an  acid,  whereby 
a  salt  of  barium  or  strontium  is  obtained  along  with  suipliur 
aud  sulphur  dioxide.— S.  H. 


Improcement:i  relatint]  to  t/ie  Production  of  Fluoride  of 
Aluminium,  L.  Grabau,  Hanover,  Germany.  Eng.  Pat. 
14,356,  October  21,  1887.     6d. 

A  SOLLTION"  of  aluminium  sulphate  is  heated  with  natural 
or  artificial  cryolite  in  quantity  according  to  the  equation — 

Al2(S04)3  +  Al„Fe.(XaF)5  =  2  AljE^  +  3  Na^SO^ 

The  clear  solution  is  evaporated  to  dryness  and  the  residue 
heated.  On  lixiviation  the  sodium  sulphate  is  washed  out 
and  aluminium  fluoride  left  behind.  Instead  of  aluminium 
sulphate,  may  be  u^ed  a  solution  of  "  aluminium  tluorine 
sulphate,"  ALl>\SO^,  obtained  by  heating  a  solution  of 
aluminium  sulphate  with  powdered  fluorspar  to  90'  C. 
In  this  case  the  equation  becomes — 

3  I  Al,  i==  f;      1  +  A1.,F, .  (Na  F),  =  4  ALF,  +  3  Na^SO^ 


IJAIj^f'      )  +  Al.,F,.(NaF),= 


As  the  by-product  obtained  in  the  ordinary  method  of 
extracting  aluminium  from  aluminium  fluoride  by  means  of 
nn  alkali  metal  has  a  composition  closely  approaching 
that  of  cryolite,  it  is  evident  that  the  present  improvements 
effect  a  gi'eat  economy  in  this  manufacture. —  A.  11.  D. 


Improvements  in  Apparatuses  for  the  Production  of  Plws- 
phorvs  Tricliloride.  C.  Fahlberg,  Selbke-Westerhiisen, 
Prussia.     Eng.  Pat.  14,906,  November  2,  1387.     8d. 

The  manufacture  of  phosphorus  trichloride,  by  causing 
gaseous  chlorine  to  act  upon  phosphorus,  has  hitherto 
been  carried  on  in  vessels  of  glass  or  earthenware  because 
of  the  corrosive  action  of  chlorine  upon  metals.  Moreover, 
to  diminish  the  violence  of  the  .action,  it  has  been  found 
necessary  to  use  the  more  expensive  red  or  amorphous 
phosphorus.  The  patentee  has  discovered  that  so  long  as 
au  excess  of  phosphorus  is  maintained,  any  metals  present 


are  uuacted  upon.  lie  is  accordingly  aide  to  carry  on  the 
process  in  metal  retorts,  and  to  u.se  ordinary  yellow  phos- 
l)horus.  The  retort  is  steam  jacketed  and  provided  with 
the  requisite  openings  for  the  admission  of  chlorine  and  the 
exit  of  the  phosphorus  trichloride  A  vessel  above 
contains  phosphorus  kept  melted  under  water  by  means  of 
a  steam  coil.  A  regulating  valve  controls  the  flow  of 
phosphorus  from  this  vessel  to  the  retort  according  to  the 
indications  vielded  by  sight  glasses  suitably  disposed. 

—A.  1{.  D. 


IX.-BUILDING  MATERIALS,  CLAYS, 
MOETARS,  AND  CEMENTS. 

Plaster  of  Paris.      H.   Le   Chatelier.      Ann.  des  Mines, 

1887,  346— S65. 
The  authors  experiments  with  gypsum  and  plaster  of  Paris 
lead  him  to  conclude  that  the  dehydration  of  gypsum  by 
heat  takes  place  in  two  stages,  the  first  at  about  120 — 130", 
resulting  in  the  production  of  a  compound  2  CaSO^,  II„0 
(identical  with  plaster  of  Paris')  ;  the  second  at  about 
160° — 170',  which  completes  the  dehydration  of  the  gypsum. 
These  decompositions  proceed  independent  of  pressure, 
but  are  quicker  or  slower  according  as  the  temperature  is 
higher  or  lower.  The  compound,  2  CaSO^  +  H„0,  may  be 
obtained  in  very  long  and  very  thin  rectangular  prisms  by 
heating  a  saturated  solution  of  calcium  sulphate  to  130° — 
150  in  a  sealed  tube.  It  lakes  up  water  rapidly  below  130°, 
therefore  the  tube  is  opened  while  hot,  and  the  moist 
contents  thrown  into  absolute  alcohol,  pressed  and  dried  at 
100".  The  incrustation  formed  in  boilers  fed  with  sea- 
water  is  an  impure  form  of  this  compound,  and,  in  fact, 
behaxes  like  half-burnt  gypsum  ;  its  temperature  of  dehy- 
dration is  160' — 170",  and  when  finely  powdered  and  mixed 
with  water  it  sets  like  plaster,  but  of  course  only  incom- 
pletely owing  to  the  impurities  mixed  with  it.  In  the  manu- 
facture of  plaster  of  Paris  the  burning  of  the  gypsum  does 
not  go  beyond  the  first  stage,  hence  plaster  of  Paris  must 
also  be  regarded  as  the  compound  2  CaS04  +  H^O.  When 
mixed  with  water  this  salt  takes  up  the  necessary  water 
immediately,  forming  the  normal  salt,  gypsum,  which 
dissolves  and  soon  forms  a  supersaturated  solution,  causing 
sudden  crystallisation,  resulting  in  the  production  of  sphe- 
rulites  of  gypsum.  The  water  set  free  by  the  crystal- 
lisation is  available  to  attack  a  fresh  quantity  of  plaster. 
These  phenomena  of  hydration,  supersaturation,  and  crystal- 
lisation, go  on  simultaneously  in  ditferent  parts  of  the 
mass,  and  continue  until  all  the  plaster  is  converted  into 
gypsum.  These  changes  can  be  followed  under  the 
microscope.  The  author  is  of  opinion  that  it  is  by  reason 
of  these  changes  that  the  plaster  hardens.  The  peculiar 
form  of  crystallisation,  very  long  fine  prisms  grouped  in 
spherical  aggregations  round  a  central  point,  allowing  of  a 
maximum  adhesive  surface  to  each  crystalline  particle 
besides  favouring  extensive  intermingling  and  interlacing, 
thus  presenting  the  very  conditiojis  for  the  production  of  a 
solid  mass.  Experimental  evidence  with  fused  sodium 
sulphate  is  adduced,  by  which  it  is  shown  that  the  setting  of  a 
substance  by  mixing  with  water  may  take  place  at  a  certain 
distance  from  the  mass  of  the  substance,  and  the  idea  of 
supersaturation  and  crystallisation  is  supported.  The  setting 
of  all  stone  cements,  whether  tliey-  set  by  mere  hydration 
or  by  the  decomposition  of  some  compound  by  means  of 
water,  may,  according  to  the  author,  be  attributed  to  a 
similar  scries  of  phenomena.  It  is,  moreover,  shown  that 
the  more  soluble  a  subtancc  is  in  water  the  quicker  is  the 
progress  of  the  hardening.  Thus  plaster  sets  quicker  and  is 
more  soluble  than  calcium  aluminate,  and  the  latter  sets 
quicker  than  the  less  soluble  calcium  silicate.  Hence, 
mixing  plaster  with  substances  increasing  the  solubility  of 
calcium  sulphate  in  water,  causes  it  to  set  quicker  when 
mixed  with  water,  and  vice  verstl. — D.  A.  L. 
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liarium  Cciiietils.     H.  Lc  Cliatclior.     Ann.  des  Mims, 
18S7,  305-373. 

The  author  has  studied  these  substuuccs  from  a  point  of 
thcoretieal  rather  than  practical  intere.--t.  Barium  siheate, 
BaSit  I,,  prepared  hy  fusing  tOfjether  the  proper  proportions 
of  barium  oxide  and  silica,  forms  a  crystalline  mass  wliich 
in  section  under  the  niicroscojie  exhibits  au  entanglement 
of  long  prisuuitic  crystals  well  defined  with  slight  double 
refraction  and  easy  cleavage.  The  silicate,  IJaoSitJj,  pre- 
pared in  a  similar  manner,  agglomerates  without  fus'ng, 
forming  a  porous  mass,  which,  under  the  niieroscope.  shows 
only  a  confused  crystallisation.  The  author  could  only 
obtain  one  hydrated  barium  silicate,  BaSiOj,  C  II.jO  ;  this 
was  prepared  by  mixing  solutions  of  barium  hydroxide 
and  sodium  silicate,  or  colloid  silica  ;  it  forms,  ht  first,  a 
bulky,  voluminous,  and  seemingly  amorphous  mass  of  the 
salt,  which  is,  however,  in  an  unstable  foru),  and  by  a 
process  of  re-solution  and  re  cry.staIlisation,  gradually 
changes  to  the  stable  condition,  and,  at  the  end  of  24  hours, 
has  assumed  the  form  of  tabular  crystals.  This  silicate  is 
identical  with  the  crystals  fre<|uently  formed  in  glass  bottles 
containing  baryta-water,  the  silica  in  such  cases  being 
derived  from  the  glass.  This  silicate  is  decomposed  by 
water. 

The  silicates,  IJaSiOj,  Ba^SiOj,  and  a  mixture  of  silica 
and  barium  hydrate,  harden  when  finely  puherised  and 
quenched  with  water.  But  the  setting  in  all  three  ca.ses  is 
due  to  the  formation,  solution,  crystallisation,  'Sc.  of  the 
.same  hydrated  silicate,  Bal^iO.,,  6  H;0,  in  the  first  case  bj- 
direct  hydration,  in  the  second  by  decomposition  of  the 
more  baeic  silicate  and  the  elimination  of  baryta,  whilst  in 
the  third  case  the  change  is  produced  by  direct  combination, 
as  illustrated  by  the  equations — 

BaoSiO<  +  15  H„0  =  BaSiO,,  C  UX)  +  BaO,  9  H.,0 ; 

SiO.,  +  BaO,  9  H.,0  =  BaSiO^,  C  II.,0  +  3  H„0. 

— D.  A.  L. 


Atmospheric  Mortnrs.     H.  Le  Chatelier.     Ann.  des  Mines, 
1887,  373—374. 

Atmosi'Iiemc  mortars  are  those  mixtures  of  sand  and 
slaked  lime  which  harden  in  the  air,  as  ctunpared  with 
hydraulic  cements,  which  liardcu  under  water.  Mixtures 
of  the  former  harden  by  drying  in  the  first  instance  and 
afterwards  by  carbonation  or  absorption  of  carbonic  anhy- 
dride from  the  air ;  the  carbonation  is,  how  ever,  only 
superficial,  and  takes  place  slowly.  The  sand  in  these 
mixtures  plays  the  same  rule  as  it  does  in  bricks;  it  forms 
a  framework  which  prevents  the  mortar  from  cracking 
during  drying.  When  w  etted,  the  dry  mortars  crumble  and 
lose  consistency ;  the  carbonation  renders  them  more 
capable  of  resisting  rain. — ]).  A.  L. 


PATENTS. 


Iwprorcntcnfs  hi  the  Manufacture  of  Cement.  J.  Har- 
greaves,  Widnes.  Kng.  Pat.  )  3,1 80,  September  29, 
iS87.     4(/. 

Coal  miiu'  or  other  clay  is  mixed  in  the  wet  state  with  car- 
bonate of  lime,  prepared  by  passing  carbonic  acid  gas 
through  alkali  waste.  The  mixture  is  made  into  bricks  or 
blocks  and  burnt. — E.  G.  C. 


lihproicmculs  hi   Lime  Kilii.s.     K.  Solvay,  Brussels.     Kng. 
Pat.  13,322,  October  1,  1SS7."    Srf. 

TiiK  accompanying  drawings  show  the  construction  of  the 
lime  kiln,  the  novel  features  of  which  are,  that  it  is  worked 
by  a  blast  of  air,  and  is  fitted  with  an  arrangement  for 
mechanically  removing  the  charge.  The  bottom  of  the 
kiln  is  perfectly  closed,  and  the  air  necessary  for  combustion 
is  forced  in  througli  the  i)ipc  T,  which  opens  into  a  chamber 
at  the  bottcmi.  The  walls  of  the  kiln  are  made  vertical  at 
their  lower  part  so  as  to  present  no  obstruction  to  the 
regular  fall  of  the  material.     The  discharging  mechanism 
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consists  of  a  ccnlral  part  M  and  an  annular  part  O.  Tbe 
central  part  rests  on  the  j;round  and  is  of  a  conical  shape. 
It  is  placed  in  the  axis  of  the  kiln,  and  the  air-pipe  T  is  em- 
bedded in  it.  Heneath  the  conical  part  is  placed  an  annular 
part  or  disc  I,  mounted  on  rollers  G,  upon  which  bears  the 
charge  of  the  kilu.  The  disc,  which  is  eiiher  slightly  inclined 
or  horizontal,  is  provided  with  libs  N,  running  obliquely 
from  the  circumference  towards  the  centre.  By  the  rotation 
of  the  disc  and  the  action  of  the  ribs,  the  lime  is  evenly 
thrown  over  its  whole  periphery.  An  annular  projection  P, 
cast  to  the  disc  and  rotiiting  with  it,  forms  a  lower  step  to 
the  plate,  and  the  lime  tinally  falls  upon  this  projection. 
The  central  cone  need  not  be  stationary,  but  it  may  be  made 
to  rotate.  In  this  case  the  cone  and  disc  are  replaced  by  a 
single  spiral  part  S  (Fig.  2),  forming  a  continuous  incline. 
The  lime  carried  away  by  the  circular  motion  is  stopped  by 
a  vertical  fixed  blade  L,  arranged  obliquely  to  the  radius  of 
the  disc.  The  lime  then  falls  into  a  recess,  where,  by 
means  of  a  sliding  door  V,  it  can  be  emptied  into  waggons. 
The  limestone  is  charged  in  at  the  top  of  the  kilu  by  means 
of  an  elevator  with  buckets.  The  kiln  is  thus  entirely 
mechanical  and  continuous  in  its  work. — S.  H. 


Improiements  relating  to  the  Treatment  of  Blasl-Fitinice 
Slag  for  the  Manufacture  therefrom  of  Ui/draulic  or 
similar  Cement.  T.  C.  Hutchinson,  MiddJesbro'-on- 
Tees.     Eng.  Pat.  13,534,  October  6.  1887.     Grf. 

Tuis  invention  has  reference  to  the  disintegration  of  blast- 
furnace slag  by  immersion  in  water,  the  operation  being  so 
effected  that  the  slag  floats  to  the  surface  of  the  water,  and 
can  be  removed  therefrom  before  the  initial  heat  is 
expended. — E.  G.  C. 


The  Manufacture  of  a  Liijht  Elastic  Fire-resisting 
Material  applicable  as  a  Substitute  for  Cork.  E.  Lan- 
gen,  Hanover,  Prussia.  Eng.  Pat.  9000,  June  19,  1888. 
6d. 

The  pith  of  maize  or  other  similar  plants  is  powdered  and 
intimately  mixed  with  some  adhesive  material  such  as 
potato  starch.  The  mass  is  rendered  elastic  by  the  addition 
of  Unseed  oil  or  tar  and  fireproof  by  the  addition  of  water 
glass,  tungstate  of  soda,  &c.     The  mixture  is  finally  dried. 

— E.  E.  B. 


Improvements  in  and  connected  with  the  Manufacture  of 
Cements.  G.  J.  Snelus,  Workington  ;  T.  Gibb,  Jarrow  ; 
J.  C.  Swan,  Xewcastle-on-Tyne  ;  H.  Smith,  Xewcastle- 
on-Tyne  ;  and  N.  Whamond,  Jarroiv.  Eng.  Pat.  10,312, 
July  16,  1888.     4d. 

Geaxulated  blast  furnace  slag  is  partially  dried  by  pass'mg 
it  on  a  continuous  band  between  rollers,  and  then  calcined. 
The  calcined  slag  is  ground  together  with  a  frit,  composed 
essentially  of  lime  and  alumina,  made  by  homing  a  mixture 
of  aluminous  ore  and  lime,  or  rich  aluminous  clay  and  lime. 

— E.  G.  C. 


X.-METALLUEGY,  MINING,  Etc. 

Report  of  Comm'tlee  of  the  Franklin  Institute  mi  A.  E. 
Outerhridge's  Method  of  Carbonising  Fabrics  and  of 
obtaining  Castings  therefrom  in  MttaL  Joc.m.  Franklin 
Institnte  [3],  94,  389. 

This  invention  consists  essentially  in  the  preparation  of 
organic  textile  fabrics,  such  as  cloth  and  lace,  and  the 
natural  organic  structures  of  ferns,  grasses,  and  the  leaves 
of  plants  so  that  they  can  be  exposed  to  very  high  heats 
without  causing  a  disturbance  of  their  form  by  destructive 
distillation. 

The  material  which  has  been  subjected  to  this  process 
becomes  capable  of  resisting  the  action  of  the  heat  from 
molten  cast  iron,  and  may  be  used  as  a  part  of  the  surface 
orfacin^of  a  mould  for  the  purpose  of  producing  an  intaglio 
impression  of  the  mat-rial  in  cast  iron  or  other  metal,  and 
which  casting  can  be  employed,  in  the  manner  of  a  die, 
for  the  purpose  of  reproducing  the  design  or  figure  upon 
leather,  wood,  or  metal. 

The  material  to  be  used  as  a  pattern  or  mould  is  first 
dusted  with  finely-powdered  carbon,  and  then  packed  in 
fineiy-ground  carbon  within  a  refractory  case  made  of 
cast  iron,  graphite,  clay,  or  other  suitable  material.  This 
case  is  fitted  with  a  lid  sufficiently  close  to  prevent  such 
free  access  Si  air  as  would  allow  of  combustion,  but  which  is 
loose  enough  to  permit  the  escape  of  the  vapours  and  ga.scs 
which  are  given  off  in  the  subsequent  heating.  The  case  and 
contents  are  then  placed  in  an  oven  and  subjected  to  a  tem- 
perature of  about  300°  F.  for  several  hours,  until  the  escape 
of  volatile  matters  from  the  case  has  ceased.  The  case  is 
then  removed  from  the  oven,  placed  in  a  suitable  furnace,  and 
the  temperature  gradually  raised  to  and  kept  at  a  glowing 
heat  for  about  two  hours,  after  which  it  is  removed  from 
the  fire  and  cooled.  When  the  contents  are  taken  out  of 
the  box  they  are  shaken  in  order  to  remove  the  carbon 
with  which  they  were  dusted  and  packed.  They  are  then 
tested  by  heating  to  a  white  heat  in  a  blow-pipe  flame, 
and  if  combustion  ceases  upon  their  removal  from  the 
flame,  the  operation  of  carbonisation  has  been  properly 
conducted  and  they  are  suitable  for  use.  The  change  in 
the  properties  of  the  carbonaceous  residue  from  fabrics, 
by  which  it  resists  the  action  of  highly  heated  metal, 
similarly  with  graphite  or  graphitic  carbon,  permits  the 
use  of  woven  or  natural  fabrics  as  moulds  for  the  cheap 
reproduction  in  metal  of  designs  which  could  not  othernise 
be  made  except  at  enormous  expense  for  engrdvin<».  The 
method  of  using  the  prepared  fabric  is  very  simple."^  When 
it  is  desired  to  pour  the  metal  over  it,  "the  ends  of  the 
material  are  fastened  down,  either  by  the  edges  of  the  flask 
or  by  pinning,  and  the  gates  arranged  so  that  the  metal 
shall  flow  over  and  not  fall  upon  it.  When  the  side  of 
the  block  of  metal  is  to  receive  the  impression,  the  fabric 
is  secured  at  the  lower  edge,  and  it  is  floated  against  the 
side  by  the  inflowing  metal.  The  application  in  the  arts 
of  this  invention  is  at  present  limited  to  the  cheap  pro- 
duction of  elaborate  designs  for  the  ornamentation  of 
castings,  or  for  the  production  of  dies  for  emhossmg 
leather,  paper,  or  metallic  surfaces,  and  also  for  the 
^sy  parting  or  dividing  of  metal  in  casting;  but  new 
fields  of  application  will  imdoubtedly  be  opened  when 
the  method  is  brought  into  more  general  use. 

The  committee  recommend  that  an  award  for  meritorious 
invention  be  given  to  the  inventor. — G.  H.  B. 


PATENTS. 

Treating  the  Residual  Spent  Iron  Liquors  resulting  from 

the  Manufacture  of  Copper  from  Burnt  Cupreous  Sulphur 

Ores  to  obtain   a    certain  Oxide  of  Iron  therefrom,  and 

Apparatus   to  be    used  therefor.     H.    Bird,   Devonport. 

Eng.  Pat  12,-l.58,  September  14,  188".     ad. 

Si'ENT  iron  liquor  from  copper  extraction  is   precipitated 

with   milk   of  lime,  filtered,   and  washed.      The    hvdrated 

oxide  of  iron  so  produced  is  dried,  mixed  with  sawdust, 

tan-waste,   or  other   like   material,  and    is    oxidised   into 
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peroxide,  by  exposure  to  air  upon  a  floor  protected  from  the 
weather,  liv  this  means  "  gas  oxide  "  is  ])ro(luetrt.  The 
sulphate  of  lime  present  can  he  avoi<Ktd  hy  first  treating  the 
iron  liquor  Avith  cak-inni  ehloriile,  afterwards  subjecting  the 
ferrous  chloride  solution  to  the  treatment  above  describ.'d. 

—A.  W. 


Improremeiits  in  nbloiniini  Gold  iiiiil  Silrcr  from  Ores  and 
other  Compounds.  J.  S.  MacArthur,  I'nllolcshiflds,  N.T3., 
It.  W.  and  \V.  Forrest,  both  of  Glasgow.  Kng.  I'at. 
14,174,  October  ly,  18S7.     6(/. 

This  patent  relates  to  the  use  of  a  dilute  solution  of 
cyanogen  or  any  cyanide  to  dissolve  gold  and  silver  from 
their  ores.  The  metals  are  afterwards  precipitated  by  zinc 
or  other  means  and  the  cyanogen  regenerated. — A.  W. 


Improvemenls  in  (lie  Wet  Mellfjd  of  e.tlracting  (i  old  from 
Crushed  Ores  or  other  finelii-divided  Auriferous  Material. 
J.  H.  Tollok,  Glasgow'.  Eng.  Pat.  17,495,  December  20, 
1887.  \\d. 
The  claim  in  this  specification  is  the  application  of  the 
production  of  pressure  by  hydraulic  means  to  processes 
where  the  exlraetiim  of  gold  by  chlorine  is  carried  on  under 
pressure.  The  fiuely-crushcd  and,  if  necessary „riiasted  ore 
is  introduced  with  cidoride  of  lime  and  sulphuric  acid  into  a 
cylinder,  which  is  then  closed,  and  water  forceil  in  until  the 
pressure  has  reached  100  lbs.  per  square  inch.  The  whole 
is  revolved  for  some  time,  the  pressure  relieved,  and  the 
charge  withdrawn  and  treated  in  the  usual  manner.  Draw- 
ings of  apparatus  recommended  are  givoi,  a  convenient  size 
for  the  cylinder  being  42  cubic  feet  capacity.  In  this,  one 
ton  of  oi-e  can  bo  operated  upon,  and  25  cubic  feet  of  water 
will  have  been  pumped  in  to  produce  the  above  pressure. 

—A.  W. 


Improcemculs  relating  to  the  Extraction  of  Metals  from 
liefractort/y  Complex',  and  other  Ores.  H.  R.  Lewis, 
Londim,  and  C.  B.  Phillips,  Chester.  Eng.  Pat.  421, 
January  10,  1888.     l\d. 

TlIK  special  feature  of  this  invention  is  the  use  of  the 
ordinary  iron  blast  furnace  for  the  extraction  of  gold  and 
silver  from  their  ores  simultaneously  with  the  production 
of  pig-iron,  ferro-mangauese,  chrome  or  tungsten  iron. 
The  object  is  to  have  present  in  the  charge  a  sufficient 
quantity  of  lead,  a  due  proportion  of  iron  to  manganese, 
a  suitable  flux  and  the  right  amount  of  fuel,  so  that  alter 
working  through  the  furnace  there  shall  be  produced  an 
auriferous  and  argentiferous  lead,  ferro-manganese,  and  a 
fusible  slag.  The  proportions  are  of  necessity  regulated 
entirely  by  the  composition  of  the  individual  materials 
used.  Several  instances  of  charges  ave  given  in  the 
specification. 

Manganiferous  iron  ores,  or  mixtures  of  manganese  and 
iron  ores,  arc  used,  and  galena  is  added  if  necessary. 

]u  refractory  ores  contaniing  sulplun-,  arsenic,  zinc,  or 
antimony  in  small  quantity,  it  is  found  that  these  sub.stances 
burn  off  at  the  upper  portion  of  the  furnace.  If  much  of 
these  elements  arc  present,  however,  the  ore  must  be 
roasted  in  the  ordinary  way  or  calcined  with  salt,  previous 
to  making  up  the  charge.  Any  kind  of  ore  of  however 
refractory  a  nature  can  l)e  treated  by  this  process,  and  it 
is  even  claimed  as  suitable  for  Anglesea  '' bluestone  "  and 
auriferous  tellurides. 

Any  kind  of  blast  furnace  can  be  used  provided  suit;ible 
arrangements  are  made  in  the  crucible  part  for  tapping 
the  separate  layers  of  material,  bat  drawings  are  given 
of  two  forms  which  are  rcconuuendid.  Tlie  bottom  layer 
of  lead,  the  ferro-manganese,  and  the  slag  are  each  run 
oft  separately  by  tap  holes  at  diflerent  elevations.  To 
pi-cveut  loss  by  percolation  of  the  lead  through  the  bricks, 
it  is  recommended  to  make  the  crucible  of  one  piece  or 
block  of  Stourbridge  or  ganister  clay,  and  to  encase  it  in 
Iron.— A.  W. 


An  Improved  Process  of  Extractmr]  pure  Zinc  from 
Zinciferous  Ores.  C.  F.  Cioselmire,  New  Jersey,  U.S.A. 
Eng.  I'at.  4286,  March  20,  1888.     Crf. 

Tm;  ore  is  finely  pulverised,  roasteil  In  a  reverberatory 
furnace  with  either  a  blast  or  jet  of  steam,  to  convert  the 
blende  into  sulphate,  and  extracted  with  a  known  quantity 
of  dilute  sulphuric  acid — one  equivalent  of  acid  for  each 
equivalent  of  zinc  found  in  the  ore.  All  the  zinc  enters 
solution,  together  with  some  iron  and  manganese.  The 
tw.>  latter  are  precipitated  by  blowing  air  through  the 
solution,  which  when  clear  is  drawn  off  and  the  zinc 
electrolytically  deposited,  or  precipitated  and  smelted  by 
the  usual  methods.  A  pure  variety  of  zinc  is  said  to  be 
obtained  by  this  process. "  If  silver  is  present  it  is  found 
in  the  residue  after  extraction,  free  from  zinc,  and  can  be 
readily  smelted. — A.  W. 


Jfew  Process  foi-  E-ttriicliuij  Zinc  from  Pi/ritei  containinr/ 
Blende,  the  Waste  of  the  Same,  and  from  anij  otr.rr 
Orci  containing  Snlpliidc  of  Zinc.  J .  Perino,  ( Iharlolten- 
burg,  Germany.     Eng.  Pat.  10,(;57,  July  2.3,  I88S.     \d. 

Bi.i;xi)i;  or  any  residue  containing  the  same  is  intimately 
mixed  with  nitrate  of  iron,  about  five  parts  of  the  latter  for 
every  one  part  of  zinc  present,  and  heated  in  clay  retorts, 
gradually,  to  a  temperature  of  l.jo  ur  200'  C.  A  pure 
solution  of  sulphate  of  zinc  is  then  obtained  by  lixiviating 
the  mass  witn  water.  The  nitrous  fumes  produced  are 
absorbed  in  water,  which  is  then  used  for  redissolving  the 
oxide  of  iron.  If  any  oxide  of  ziric  is  formed  it  remains  in 
the  residue  after  lixiviation,  and  is  dissolved  by  the  nitric 
acid.  The  nitrate  of  iron  thus  becomes  more  and  more 
impregnated  with  nitrate  of  zinc.  This  is  remedied  by 
occasionally  adding  oxide  of  zinc  to  juecipitate  the  iron, 
afterwards  igniting  the  nitrate  of  zinc  to  oxide,  and  again 
utilising  the  nitrous  fumes.  The  metal  is  obtained  by  any 
known  method. — A.  W. 


XI.-ELECTEO-CHEMISTRY  AND  ELECTEO- 
METALLURaY. 

PATENTS. 

Imprncemcnis   in    ElectriaU    Batteiies.      I{.   P.    ililburii, 
Newcastle-ou-Tyne.  Kng.  Pat.  10,611,  August  2,  1887.  6d. 

This  invention  consists  in  the  use,  as  exciting  liquids,  of  a 
mixture  of  bichromate  of  ]>otash,  sulphuric  acid  and  water, 
with  the  zinc  and  nitric  acid  or  nitric  acid  and  bichromate 
of  potash  with  the  carbon.  The  battery  may  be  of  any 
known  construction,  or  the  carbon  itself  may  be  made  to 
form  the  outer  shell  if  glazed  or  otherwise  rendered 
impervicms  on  the  outside  ;  or  the  outer  shell  may  be  of 
metal. — E.  T. 


Improvements  in  •'^ecnndart/  Batteries  or  Electrical  Accii- 
nudators.  N.  de  Benardos,  St.  Petersburg,  Kussia. 
Eng,  Pat.  14,024,  October  15,  1887.     8f/. 

Tin:  plates  consist  of  a  framework  of  lead  divided  by  a 
number  of  vertical  strips  of  thin  lead  into  narrow  rectangular 
spaces,  of  the  depth  of  the  plate.  These  are  filled  by 
ttrijis  of  thin  lead  corrugated  so  as  to  zigzag  from  top  to 
bottom,  each  bend  of  the  zigzag  touching  one  or  other  of 
the  boundary  straight  strips.  'I'he  spaces  in  the  corruga- 
tions may  either  be  left  vacant  or  be  filled  with  spongy  lead 
or  litharge.  Vertical  lugs  from  the  top  corners  of  the 
frames  have  horizontal  projections  which  rest  on  the  sides 
of  the  cell  and  thus  sup]>ort  the  plates,  which  are,  moreover, 
separated  from  each  other  by  india-rubber  plugs  at  the 
corners  of  the  frames. — E.  T. 
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Improvements  in  Apparatus  to  be  used  in  the  Deposition 
or  Treatmint  of  Metids  hi/  the  Electrolytic  Process. 
W.  Terrill,  Swansea.  Eng!  Tat.  14,954,  November  2, 
1887.     6</. 

It  is  usual  to  allow  the  liquid  from  one  bath  to  flow  over  a 
projecting  lip  into  the  next ;  leakage,  and,  therefore,  waste, 
of  current  takes  place  in  consequence.  The  inventor,  to 
remedy  thi.'!,  connects  the  two  tanks  by  a  siphon  of 
moderately  small  bore  and  sufficient  length  to  offer  a  con- 
siderable electrical  resistance,  and  at  the  same  time  allow 
the  liquid  to  flow  at  a  suflicient  rate  ;  such,  for  example,  as 
a  siphon  2  ft.  bigli  and^in.  bore.— K.  T. 


Tmprnvementi  in  Voltaic  or  Ga'vanic  Batteries.     T.  Coad, 
London.     En^.  Pat.  713,  January  17,  1888.     8'/. 

Tius  invention  relates  to  improved  means  of  coupling  one 
cell  to  another.  In  a  ease  of  cells  the  partition  between 
each  two  is  perforated  near  the  top  for  a  platinum  pejr, 
against  the  ends  of  which  the  carbon  of  one  cell  and  the 
zinc  of  the  next  are  pressed  by  wedges  of  suitable  material 
driven  in  between  the  zinc  and  carbon  electro<les  of  each 
cell.  Instead  of  by  wedges,  the  electrodes  of  adjacent  cells 
may  be  held  against  the  partition  by  clamps  of  springy 
material.  For  double  fluid  batteries  the  porous  pot  is 
closed  at  the  top  and  the  carbon  enclosed  within.  It  has  a 
projection  which  passes  out  of  a  hole  in  the  side,  and  makes 
contact  with  the  above-mentioned  contact  peg.  Parts  of  the 
porous  pot  not  immediately  opposite  the  zinc  are  treated  by 
glazing  or  otherwise  to  destroy  their  porous  properties  at 
those  places. — E.  T. 


XII.-FATS,  OILS,  AND   SOAP 

MANUPACTUKE. 

Determination  of' the  Densili/  of  I'arnjfin.     L.  Weinstein. 
Chem.  Zeit.  12,  S7o  and  894. 

Many  methods  exist  for  the  determination  of  the  density 
of  fats,  and  although  the  matter  is  veiT  simple,  discrepancies 
in  the  test  are  very  frequent,  owing  to  the  fact  that  much 
confusion  has  crept  into  the  mode  of  stating  specific 
gravities.  In  many  instances  it  is  quite  uncertain  whether 
the  recorded  densities  refer  to  the  actual  density,  or  the 
apparent  density,  of  the  actual  specific  gravity  of  a 
substance.  It  is  therefore  recommended  to  adhere  strictly 
to  the  true  definition  of  the  term  density,  which  the  author 
expresses  in  the  following  manner : — The  density  of  a 
substance  for  a  certain  temperature  is  the  quotient  of  the 
weight  of  the  substance  and  its  vohime  at  the  same  tempe- 
rature. 

The  density  of  fots  may  be  taken  by  means  of  the 
hydrometer,  the  pycnometer,  or  Mohr's  hydrostatic  balance. 
In  all  cases  it  is  necessary  to  make  the  requisite  corrections 
for  temperature  and  expansion  of  glass.  Hydrometers  are 
usually  adjusted  for  a  temperature  of  15',  and  as  the 
density  of  fats  is  taken  at  100°  the  following  calculation  is 
necessary  : — /'  is  the  temperature  at  which  the  hydrometer 
is  adjusted,  t"  the  temperature  at  which  the  density  of  the 
fat  is  taken,  s  the  reading  of  the  hydrometer,  D"  the 
density  for  the  temperature  t",  G  the  weight  of  the  hydro- 
meter, V  the  volume  of  the  immersed  part  at  the 
temperature  of  t',  V  the  volume  of  the  immersed  part  at 
the  temperature  of  «",  $  the  coefficient  of  expansion  of 
glass. 

V"  =  V  [1  +  3)3  (r-/')] 

G 

V'' 


D"  = 


D"  =  .^',  [l  +  3  ;3  it"  -f')j.s=Y' 


aud    3    $  -  0-0000276   for   glass, 
therefore  be — 

s  =  0-7300 

s  =  0-7600 

s  =  O-770O 

«  =  0-7800 

s  =  O-790O 

s  =  0-8000 

s  =  0-8100 

s  -  0-82U0 

s  =  0-8300 

s  =  0-8400 

.s  =  0-8500 


The  calculation   will 


D"  =  0-7483 

D"  =  0-7583 

D"  =  0-7682 

D"  =  0-77S-2 

D"  =  0-7882 

0-7982 

0-8081 

0  8181 

0-8281 

0-8381 

0-8480 


D" 

D" 
D" 
D" 
D" 
D" 

melting 

0-751." 
amount  of  paraffin  to  cool  gradually  in  a  stout  glass  beaker, 
and  taking  precautionary  measures  to  ensure  uniformity 
of  temperature,  the  author  was  able  to  note  the  increase  of 
density,  and  consequently  the  coefficient  of  expansion  of 
paraffin. 


A    sample    of   paraffin 
=  0-753  equal    to    D  = 


at   50"   gave 
Bv   allowing 


at    100' 
a   largo 


D"  =  s 


J  +  3/3(r-  /') 


for  t'  =  15' 


100" 


Temperature. 

s,  read  off. 

D,  c»lculat«d  as  above. 

°C. 

100 

0-75S 

0-7512 

93 

0-730 

0-7543 

90 

0-759 

0-/574 

S3 

0-7G2 

0-7605 

80 

o-;g5 

0-76S6 

73 

0-768 

0-7667 

70 

0-77-2 

0-7708 

Go 

0-775 

0-7739 

CO 

0-778 

O-770O 

55 

0-7S2 

0-7811 

For  the  interval  between  100°  and  55°  the  increase  is 
0-030,  hence  for  1°  the  increase  would  be  0-00067. 

The  apparatus  (Fig.  1)  employed  consist;*  of  an  Erlen- 
meyer  flask,  an  upright  tube  from  an  extraction  apparatus, 
and  a  tube  closed  at  the  bottom  which  contains  the  paraffiu. 
The  reading  is  taken  as  soon  as  the  temperature  of  the 
liquid  is  constant.     Greater  accuracy  is  afforded  by  the  u.se 


6S0 


THE  JOUKNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [Oct.  si,  isss. 


Fig.  S. 


of  the  pycnomcter  (Fig.  2).  Having  determined  the 
cubical  contents  of  the  apparatus  at  100',  the  fat  is 
introduced  and  the  upright  tube  S  attached,  the  apparatus 
is  then  heated  in  an  Erlenmever  flask.  The  excess  of  oil 
which  rises  in  the  tube  S  is  removed.  When  the  tempera- 
ture has  reached  100"  the  apparatus  is  talieu  out  of  the 
bath  and  weighed.  It  is,  of  course,  necessary  to  make  the 
usual  corrections  for  barometric  pressure. 

The  following  table  gives   the   results  of  some  paraffin 
determinations  %  both  methods  : — 


Source. 


Melting 
Point. 


Sp.  Gr.  at  100°. 


Parallin  from  li^'nitc 

American  parallin  from  petroleum 
residues i 

1)0.  do. 

ParafBn  from  lignite 

Do.  

Scotcli  paraffin 

Do i 

German  paraffin,  Pit  Messel I 


0-7t52(P), 0-743  (H). 


4<! 

0-7OT  (P). 

50 

0-7513  (P), 0-731  (H) 

31 

0-75->7  (P). 

58 

n-7536(P), 0-753  (H) 

50 

0-73t(H). 

51 

0-733  (H). 

3S 

0-753  (U). 

It  will  be  seen  that,  with  the  exception  of  Scotch  paraffin, 
the  density  increases  with  the  melting  point. — D.  B. 


Dnjinij  Oils.     A.  Bauer  and  K.  Ilazura.     Monatsh.  Chera. 
9,  459—468. 

lIuLDElt  investigated  the  caus;  of  the  drying  of  oils,  and 
in  his  "  Chemistry  of  Drying  Oils  "  states  that  when  lead 
linoleate,  in  thin  layers,  is  exposed  to  the  air,  the  lead  salt 
of  oxylinoleic  acid  is  formed  in  a  short  time,  and,  further, 
that  a  hydrate  of  this  acid,  which  he  luimed  white  oxy- 
linoleic acid,  is  formed  by  the  oxidation  of  thin  layers  of 
liuoleic  acid.  This  white  oxylinoleic  acid,  says  Mulder,  is 
converted  into  red  oxylinoleic  acid  by  the  action  of  heat, 
alkalis,  or  acids,  but  is  retransformcd  into  white  oxylinoleic 
acid  by  exposure  to  direct  sunlight. 

It  follows,  from  the  author's  experiments  on  the  oxidation 
of  the  liquid  fatty  acid  of  linseed  oil  (compare  this  Journal, 
1888,  306),  that  Slulder's  oxylinoleic  acids  must  be  mixtures, 
and  it  is  probable  that  Ihey  are  not  the  final  products  of 
oxidation, but  contain  fatty  acids  in  a  more  or  less  advanced 
stage  of  oxidation  mixed  with  unchanged  acids. 

When  lead  linoleate  is  exposed  to  tlie  air  in  thin  layers 
for  about  three  weeks,  it  is  only  partially  oxidised,  and 
when  air  is  passeil  through  the  acid  obtained  from  hemp 
oil  placed  in  a  I'ettenkofer  tube,  oxidation  is  not  complete 
even  after  41  days.  Another  portion  of  this  acid  was  ex- 
posed to  the  air  for  seven  months  in  layers  about   2  mm.  in 


thickness  ;  it  became  very  \-iscous,  but  was  not  completely 
oxidised.  These  partially  oxidised  samples  of  aciil  were 
then  exposed  to  the  air  for  eight  mouths,  but  even  then 
oxidation  was  not  complete.  The  lead  and  the  barium  salt 
are  also  only  partially  oxidised  after  an  exposure  of  seven 
months"  duration.  A  stream  of  air  was  passed  for  12  days 
through  linoleic  acid  ;  at  the  end  of  this  time  it  had  become 
viscous,  but  oxidation  was  incomplete.  The  acid  from 
hemp  oil,  vhich  had  been  exposed  for  15  months,  and  the 
linoleic  acid  from  the  last-named  experiment,  were  exposed 
to  the  air  at  about  40  in  thiu  layers.  After  three  months 
they  were  still  sticky,  but  lost  this  property  after  continued 
heating  at  80'  for  some  weelts,  and  were  then  insoluble  in 
ether.  They  were,  however,  readily  soluble  in  alkalis, 
yielding  a  solution  from  which  sulphuric  acid  precipitated  a 
yellow  substance  readily  soluble  in  ether. 

Drying  oils  all  behave  similarly  when  exposed  to  the  air, 
but  the  rapidity  of  oxidation  depends  upon  the  proportion 
of  linoleic  to  linolenic  acid  in  the  individual  oils.  The 
more  linolenic  acid  present,  the  more  quickly  oxidation  takes 
place.  The  salts  are  oxidised  in  an  exactly  similar  manner. 
The  only  acids  which  take  part  in  all  the  processes  known 
as  the  drying  of  oils  are  linoleic  acid,  linolenic  acid,  and 
isolinolenic  acid ;  oleic  acid  yields  uo  solid  oxidation 
products  when  exposed  to  the  air. 

It  has  been  already  shown  (loc.  cit.)  that  the  unsaturated 
fatty  acids  preseut  in  drying  oils  yield  certain  sa'urated 
hydroxy  acids  M-hen  oxidised  with  alkaline  potassium  per- 
manganate ;  it  was,  therefore,  deemed  unnecessary  to  isolate 
the  various  products  which  are  formed  when  the  oils  are 
exposed  to  the  air. 

The  authors  are  of  the  opinion  that  Mulder's  red  oxylinoleic 
acid  is  not  formed  from  the  white  acid  by  any  molecular 
change,  but  that  a  small  quantity  of  the  while  acid  is 
decomposed  by  the  action  of  alkalii^  at  high  temperatures, 
and  that  these  decomposition-products  are  the  cause  of  the 
red  colour. 

Diyinr/ of  Oils. — From  the  above  experiment  it  can  be 
assumed  that  linseed  oil,  hemp  oil,  poppj'-seed  oil,  and  nut 
oil  all  behave  similarly  on  exposure  to  the  air,  because  they 
contain  glycerides  of  the  same  fatty  acids.  This  assump- 
tion is  supported  by  Mulder,  who  states  (loc.  cit.)  that  a 
white  solid  substance  is  the  final  oxidation-product  of  hemp 
oil,  poppy-seed  oil,  and  nut  oil,  as  well  as  of  linseed  oil. 
The  results  obtained  in  the  experiments  with  linseed  oil 
can,  therefore,  be  applied  to  the  other  three  oils.  According 
to  Mulder,  when  thin  layers  of  linseed  oil  are  exposed  to 
the  air,  the  glycerol  is  oxidised  first  and  then  the  linoleic 
acid,  which  takes  up  o.vygen  and  is  converted  into  the 
anhydride  of  a  hydroxylinoleic  acid.  This  anhydride  — 
linoxyn — is  a  neutral  substance,  and  insoluble  in  ethei-.  As 
o.xidation  proceeds,  the  oleic  acid  is  attacked,  and  then,  but 
not  until  theji,  the  palmitic  and  myristic  acid.-  As  long  as 
the  three  last-named  acids  are  present  in  the  oxidation 
product,  the  dry  linseed  oil  is  elastic,  but  as  soon  as  these 
acids  are  oxidised,  the  surface  crumbles  and  the  paint  is 
spoilt.  Now,  if  Mulder's  explanations  of  the  drying  of 
oils  is  correct,  linseed  oil  which  has  only  reached  the  first 
stages  of  oxidation  must  contain  free  acids.  This  conclu- 
sion nas  proved  to  be  true  ;  a  sample  of  linseed  oil  four 
years  olil,  which  was  only  covered  by  a  thiu  insoluble  skin 
but  was  otherwise  completely  soluble  in  ether,  gave  the 
iodine  value  ll(J-2,  and  the  acid  value  S-9.  A  similar 
sample,  which  had  been  kept  in  a  badly-closed  flask  for 
five  3'ears,  gave  the  iodine  value  115  and  the  acid  value 
12-1. 

Linoxyn  is  a  glyceride  of  hydroxj'linoleic  acid,  and  not 
an  anhydride,  jiulder's  statement  that  first  all  the  glycerol 
in  the  linseed  oil  is  oxiilised,  and  that  oxidation  commences 
with  the  glyceride  of  liuoleic  acid  is,  therefore,  incorrect. 
The  acid  values  found  in  the  above  samples  of  old  linseed 
oil  prove  that  the  oxidation  certainly  begins  with  the 
glycerol,  but  jirobably  only  with  that  of  the  olein,  pal 
uiilin,  and  myristin,  and  ultimately  i)roceeds  to  the  linolcin, 
which  is  converted  into  the  glyceride  of  hydroxylinoleic 
acid  (lino.xyn).  This  substance  the  authors  name  hydrcxy- 
linolein.— F.  S.  K. 
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Dryiiiij  Oleic  Acids.    K.  Hazura  and  A.  Griissuer.  ^Iouut^ll. 

Chem.  9,  -175—184.     (Compare  also   this  Journal,  1SS8, 

506.) 
200  GKMS.  of  castor  oil  are  saponified  with  alcoholic  potash 
(50  grnis.  Kill),  jOO  cc.  50  per  cent,  alcohol),  the  soap 
dissolved  in  four  litres  of  water,  the  solution  neutralised 
with  acetic  acid  and  precipitated  with  lead  acetate.  The 
air-dried  lead  salt  is  CNtracted  with  ether,  sulphuric  acid  is 
added  to  the  extract,  the  whole  filtered,  and  the  filtrate 
washed  with  water.  When  the  ether  has  evaporated,  the 
liquid  acid  of  castor  oil  is  obtained. 

This  acid  was  oxidised  with  alkaline  potassium  permang-a- 
nate,  the  oxidation  product  (A  +  B)  precipitated  from  the 
filtered  solution  with  dilute  sulphuric  acid,  and  dried  on 
porous  plates.  The  filtrate  from  (.V  +  \i)  contains  azelaic 
acid.  60  grms.  of  (A  +  I!)  were  extracted  with  2j  litres 
of  ether  (B,),  and  then  with  a  further  quantity  of  H  litres 
(B..).  The  residue  (.V)  weighed  18  grms.,  and  after  re- 
erjstalli.sation  from  alcohol  melted  at  140"— U2'.  The 
extract  (Bj)  jielded  a  yellowish  product,  which  was  re- 
crystaliised  from  alcohol,  converted  into  the  barium  salt, 
and  the  latter  extracted  with  water.  The  insoluble  portion 
was  decomposed  with  hydrochloric  acid,  and  the  precipitate 
recrystallised  from  alcohol ;  this  precipitate  contained  an 
acid  melting  at  1 10' — 111',  and  a  small  quantity  of  an  acid 
melting  at  140' — 142^  The  soluble  portion  yielded  an  acid 
melting  at  110^ — 111'.  The  extract  (B.)  gave  a  pure  acid, 
m.p.  110'— 111  . 

The  product  melting  at  140' — 142°  is  trihydroxystearic 
acid,  Cj^HjjOj.  It  crystallises  in  microscopic  needles,  and 
is  insoluble  in  cold  water,  sparingly  soluble  in  hot  water, 
ether,  and  cold  alcohol.  When  treated  with  nascent 
hydrogen  iodide  it  yields  stearic  acid.  The  potassium  salt 
is  very  readily  soluble  in  water,  and  crystallises  in  an- 
hydrous needles.  The  sodium  .salt  crys'allises  in  micro- 
scopic needles  containing  i  11,0,  and  is  rather  sparingly 
soluble  in  water.  The  remaining  salts  are  cither  sparingly 
soluble  or  quite  insoluble.  The  acetyl  derivative  is  a 
colourless  syrup,  insoluble  in  water  but  soluble  in  alcohol 
and  ether. 

The  product  melting  at  110' — 111'  is  isomeric  with  the 
acid  just  described,  and  is  namvd  by  the  authors  isotri- 
hy.lroxyslearic  acid.  It  ciystalhses  from  water  in  micro- 
scopic needles,  is  readil)-  soluble  in  ether  and  alcohol, 
insoluble  in  cold,  and  only  sparingly  soluble  ii.  hot  water. 
It  yields  stearic  acid  when  reduced  with  hydrogen  iodide. 
The  acetyl  derivative  has  the  same  physical  properties  as 
the  corresponding  derivative  of  trihydroxystearic  acid. 
The  potassium  salt  is  readily  soluble  in  water.  The  sodium 
salt  crystallises  in  prisms  with  1  IIoO,  and  is  very  readily 
soluble  in  water.  The  remaining  salts  are  sparingly  soluble 
or  Insoluble. 

It  follows  from  these  experiments  that  the  liquid  fatty 
acid  of  castor  oil  is  a  mixture  of  two  isomeric  acids,  CijHjjOJ, 
of  which  one  yields  trihydroxystearic  acid  (1  part),  and  the 
other  isotrihydroxystearic  acid  (2  parts).  The  authors 
name  the  former  riciiwleic  acid,  and  the  latter  riciniioleic 
acid.  These  acids  are  present  in  the  proportion  of  1  :  2. 
Olei'n  is  not  contained  in  castor  oil.  — F.  S.  K. 


0.ridatio>i   of  Unsaturated   Fatli/    Acids   with    Potassium   i 

P-irmanyanalc.     K.  Hazura.     Monatsh.  Chem.  9    469 

474.  ' 

To  further  prove  the  correctness  of  the  author's  law  relatin'' 
to  the  oxidation  of  unsaturated  fatty  acids  by  potassium 
permanganate  in  alkaline  solution  (compare  this  Journal, 
1S8S,  506),  several  acids  have  been  experimented  upon  in 
this  direction. 

Erucic  acid,  C»,HjjO»  (m.p.  33' — 34°),  yields  dihydroxy- 
behenic  acid,  CooH\oO;(OH.,),  melting  at  132° — 133°. 
lirassidiuic  acid  yields  an  isomeric  dihydroxybeheuic  acid. 
Undecylenic  acid  (C,|lf,„0..,  m.p.  24^ — 25°)  gives  dihv- 
droxydecylic  acid,  C',,lf.;„U^,(UII)i,  melting  at  84' — 86'. 

Stearoxylic  acid,  C,sH3j(\,.(l);,  melting  at  86°,  is  obtained 
when  stearoleic  acid  (C,sHjjOo)  is  oxidised  with  alkaline 
potassium  permanganate. 


It  appears,  therefore,  that  an  unsaturated  fatty  acid  yields 
a  hydroxy-acid  when  oxidised  with  potassium  permanganate 
I  only  when  it  contains  one  or  more  double  linkings  which 
j  are  not  adjacent  to  any  other  double  linking.  Unsaturated 
fatty  acids  which  contain  a  triple  linking  probably  yield  on 
oxidation  hydroxy-acids  which  are  at  once  decomposed 
into  ketone  acids.  .Vn  unsaturated  fatty  acid  containing 
two  or  more  adjacent  doul>le  linkings  would  give  an  acid 
which  would  be  both  a  ketone  acid  and  a  hydroxy-acid. 
Unsaturated  fatty  acids  are  oxidised  to  hydroxy-acids  by 
potassium  permanganate  only  in  presence  of  free  alkali. 
A  better  yield  of  hydroxy-acid  is  obtained  when  the  potas- 
sium permaugauate  is  only  allowed  to  act  for  a  short 
time  : — 30  grms.  of  the  acid  from  poppv-.seed  oil  are 
oxidised  as  already  described  in  the  case  of  the  acid  from 
linseed  oil  (ioc.  cit.),  but  10  minutes  after  the  addition  of 
the  potassium  permanganate  a  stream  of  sulphurous 
anhydride  is  passed  until  the  solution  becomes  acid  and  the 
manganese  oxide  is  dissolved.  The  sparingly  soluble 
dihydroxystearic  and  sativic  acid  are  filtered  off,  dried  in 
the  air  and  washed  with  ether.  The  ether  dissolved  about 
5  grms.  of  unoxidised  acid,  and  the  residue  weighed  about 
20  grms.,  whereas  by  the  old  method  only  8  grms.  are 
obtained.— F.  S.  K. 


Oit    Dryi'iy    Oils.     A.    Bauer   and   K.   Hazura.     Zeits.  f. 
angew-.  Chem.  18SS,  455 — 458. 

(For  previous  papers  see  Zeits.  f.  angew.  Chem.  1888, 
315;  Monatsh.  Chem.  7,  637;  8,  1-17  ;  8,  156;  8  200; 
9,  180;  9,  19S;  this  Journal,  1888,  506.)  ' 

I. — ^fuider^s  Oxylinoleic  Acid. 

Mulder  asserts  (Chem.  der  .Vustrocknenden  Oele)  lliat  the 
fatty  acids  of  linseed  oil  and  their  lead  salts  yield  respec- 
tively oxylinoleic  acid,  CijH^icO^.OH^,  and  lead  oxylinoleate, 
when  exposed  in  thin  1  lyers  to  the  air,  and  that  the  former 
is  converted  into  a  red  substance  of  the  formula  CisU.,^©- 
by  he.it,  alkalis,  and  acids,  returning  to  its  original  slate  on 
exposure  to  direct  sunlight. 

The  authors  contend  that,  as  the  liquid  fatty  acids  of 
linseed  oil  consist  of  SO  per  cent,  of  linolenic  and  isolinolenic 
.icids  (Ci^HjjiOo),  together  with  nearly  20  per  cent,  of 
linoleic  acid  (C,,Hj./)2)  and  small  quantities  of  oleic  acid 
(CisHjjO;),  the  oxidation  -  products  would  also  contain 
18  atoms  of  carbon,  and  not  16.  They  are  of  opinion  that 
Mulder's  oxylinoleic  acid  was  not  a  homogeneous,  perfectly 
oxidised  body,  but  contained  more  or  less  unchanfed  fattv 
acids  ;  and.  further,  that  its  formation  is  effectetl  not  only 
by  the  mere  addition  of  oxygen,  but  also  by  the  in'.roduction 
of  it  to  form  (Oil)  groups. 

The  first  proposition  rests  on  experiments  made  with 
hemp  seed  as  well  as  linseed  oil,  in  which,  after  exposing 
the  fatty  acids  (or  their  le-id  or  barium  salts)  of  the.se  oik 
to  prolonged  contact  with  air  at  ordin.iry  temperatures, 
either  by  means  of  a  stream  forced  through  them  or  by 
spreading  them  in  thin  layers  on  glass,  the  iodine 
number  was  taken  and  found  to  be  never  less  than  27-6, 
showing  that  a  considerable  proportion  of  unsaturated 
substances  was  present.  The  second  is  upheld  by  the  fact 
that  acetyl  groups  can  be  insetted  in  the  oxidised  fatty 
acids,  and  also  by  a  consideration  of  Mulder's  own 
figures. 

For  assuming  that  the  fattv-  acids  of  linseed  oil  c-.'usist 
mainly  of  linolenic  acid,  C^HjuO^,  as  it  is  known  that  this 
can  only  combine  additively  with  6  atoms  of  bromine,  the 
most  highly  oxidised  additive  product  would  be  C'lsHjoOj, 
containing  C6- 26  per  cent,  of  carbon,  while  JIulder  found 
that  his  oxylinoleic  acid  contained  61  percent,  of  carbon, 
a  percentage  agreeing  better  with  the  formula  C,sH3„0; 
than  with  that  which  he  assigns  to  it,  viz.,  Ci^H.^t^j  2  OH;. 
If,  then,  this  be  the  formula  for  oxylinoleic  acid,  it  must 
have  two  of  its  oxygen  atoms  attached  in  some  manner 
other  than  additively. 

Mulder's  red  oxylinoleic  acid  is  considered  by  the  authors 
to  be  merely  the  white  oxylinoleic  acid  coloured  by  decom- 
position products  formed  by  the  action  on  it  of  heat  aud 
alkalis. 
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The  following  are  the  conelasious  arrived  at  :  — 

(1.)  The  more  liuolenic  acid  an  oil  contains  the  more 
quickly  it  dries. 

(2.)  The  products  of  oxidation  are  not  merely  additive 
compoimds,  but  contain  part  of  their  oxygen  as 
(OH)  groups. 

(3.)  The  oxidation  of  the  salts  of  the  fatty  acids  is 
similar  to  that  of  the  aciils  themselves. 

(4.)  Bv  very  prolonged  exposure  to  the  air  at  ordinary 
temperatures,  or  by  shorter  exposure  at  about 
80'  C,  the  fatty  acids  are  fully  oxidised  with  the 
formation  of  a  resinous  sticky  solid,  insoluble  in 
ether,  but  reconverted  into  acids  soluble  in  ether 
on  heating  with  alkali. 

(;").)  All  the  drying  properties  of  oils  depend  upon  the 
presence  of  linoleic,  linoleuic,  and  isolinolenic 
acids,  as  oleic  acid  forms  no  solid  products. 

(C.)  Having  regard  to  the  knowledge  to  be  gained  of 
the  constitution  of  the  unsaturated  fatty  acids  of 
drying  oils  by  their  perfect  oxidation  in  alkaline 
solution  by  permanganate,  it  appears  superflnous  to 
try  to  isolate  the  various  bodies  produced  by  their 
imperfect  oxidation  by  exposure  to  air. 

II.— On  the  Drying  of  Oils. 

Mulder's  view  is  that  when  linseed  oil  dries,  the  glycerol 
is  first  attacked,  liberating  the  drying  fatty  acids,  which  are 
then  transformed  into  the  anhydride  of  an  oxy-acid  (a 
neutral  body  insoluble  in  ether,  which  he  calls  linoxyn), 
and  lastly  oleic,  palmitic,  and  myristic  acids  are  oxidised  in 
the  order  named.  As  long  as  these  three  last  are  present, 
the  dried  oil  is  elastic,  but  on  their  destruction  it  becomes 
brittle,  losing,  as  it  were,  its  agglutinant. 

The  authors  consider  that  only  the  glycerol  of  the  non- 
drving  glycerides  is  oxidised,  as  is  shown  by  the  very  small 
quantities  of  carbonic,  formic,  and  acetic  acids  formed  by 
passing  pure  air  through  pumice  soaked  in  linseed  oil. 
With  regard  to  the  hberation  of  fatty  acids,  they  found  for 
two  samples  of  linseeil  oil  which  were  only  in  the  first  stage 
of  oxidation,  as  shewn  by  their  being  still  soluble  in  ether, 
the  acid  numbers  S-9  and  12-1.  With  respect  to  linoxyn, 
thcv  found  that  linseed  oil  exposed  in  thin  layers  yielded 
a  body  like  linoxyn,  insoluble  in  ether,  but,  unlike  that, 
consisting  of  the  glyeeride  of  oxylinoleic  acid:  this  they 
named  hvdroxvlinolein. — B.  B. 


PATENTS. 


Improfcmeiits  in  Soaps  and  Soap  Suhslitiitcs.  Alexander 
Maequeen,  Tunbridge  Wells.  Eng.  Pat.  9101,  June  23, 
1888.  4rf. 
FiXEi.v  ground  wheat  is  boiled  with  water,  and  incor- 
porated with  (curd)  soap  ;  kerosine  oil  is  also  occasionally 
added.— W.  L.  C.  

Improrements  in,  or  in  the  Mnmtfacturc  of.  Soaps  and 
Soap  Compounds.  iS.  C.  Fenton,  J.  Fitton,  and  J.  Fen- 
ton,  Dewsbury.     Eng.  Pat.  9708,  July  5,  1388.     4/1. 

Fi  Li.Eit's  earth,  either  alone  or  with  various  other  mineral 
substances,  is  incorporated  with  any  of  the  commoner 
varieties  of  soap  during  its  manufacture. — 'W.  L.  C. 


Improvements  in  and  Belating  to  Illuminating  and  Lubri- 
cating Oils.  C.  II.  Currie,  Liverpool.  Eng.  Pat.  1 1,545, 
August  10,  1888.     Grf. 

A  iiEAvr  mineral  oil,  with  a  flashing  point  of  about 
300°  Fi.hr.  (Abel  test)  is  mixed  with  a  light  oil  whose 
flashing  point  is  about  GO'  to  80°  Fahr.  To  this  is  added 
about  5  per  cent,  by  weight  of  cocoa-nut  oil  or  palm-kernel 
oil ;  the  whole  is  agitated  with  about  1  per  cent,  of  caustic 
soda,  washed  wiih  water,  and  jiuritied  by  subsidence.  Higher 
flashing  point,  whiter  light,  and  increased  illuminating 
power,  are  claimed  for  oil  thus  treated. — W.  L.  C. 


XIII.-PAINTS,  PIGMENTS,  YAKNISHES. 
AND  EESINS. 

Shellac.    R.  Benedikt  and  F.  Ulzcr.    Monatsh  Chem.  9, 
579—585. 

Wax  from  secdlac-  —2  kilos,  of  seedlac  were  boiled  « illi  a 
solution  of  1  kilo,  of  sodium  carbonate  in  40  litres  of  water 
until  the  wax  separated  at  the  surface,  and,  after  cooling, 
the  wax  was  clarified  by  boiling  with  water  and  melting. 
The  yield  was  0-5  to  l-Q  per  cent.  The  wax  (1  part)  was 
then  boiled  for  24  bonis  with  an  alcoholic  solution  of  potash 
(0  parts),  the  liquid  poured  into  water  and  the  alcohol 
completely  evaporated.  Calcium  chloride  was  then  added, 
the  precipitated  calcium  salts  of  fatty  acids  and  wax 
alcohols  separated,  and  repeatedly  extracted  with  boiling 
alcchol.  The  co'd  extract  deposited  a  crystalline  substauce 
which  was  separated,  dried  on  porous  plates,  and  boiled 
with  acetii;  anhydride.  The  product  was  poured  into  water 
and  the  cake  obtained  extracted  with  alcohol  ;  it  was  thus 
separated  into  a  more  soluble  portion,  which  consisted  ef 
eeryl  acetate,  and  a  less  soluble  portion  consisting  of 
myricyl  acetate. 

The  precipitate  of  calcium  silts  referred  to  above  was 
washed  with  alcohol  and  decomposed  with  hydrochloric 
acid.  The  quantity  of  fatty  acids  obtained  was  extremely 
small  and  probably  consisted  chiefly  of  stearic,  palmitic,  and 
oleic  acid,  but  contained  no  resinous  acid. 

Seedlac  wax  has  the  saponification  value  57*6,  the  acetyl 
derivative  the  saponification  value  115  ;  the  acetyl  value  is, 
therefore,  57 '4.  A;  the  acetyl  derivative  of  cervl  alcohol 
has  the  saponification  value  128' 1,  and  that  of  myricyl 
alcohol  is  110' 9,  it  follows  that  seedlae  wax  probably 
contains  about  50  per  cent,  of  free  alcohols. 

Resinous  u'(i.r  from  commercial  shellac  wax. — ^The  sample 
employed  was  obtained  from  the  commercial  soda  solutions 
of  shellac,  but  whether  it  is  a  different  wax  to  that  obtained 
from  seedlac,  or  whether  it  was  contaminated  with  wax 
from  colophony,  the  authors  cannot  say.  To  reparate  the 
resinous  wax  as  completely  as  possible  from  the  other 
substances,  the  finely-divided  shellac  wax  was  mixed  with 
petroleum  ether,  shaken  repeatedly,  and,  after  standing  a 
day,  the  petroleum  distilled  off.  The  residue  was  distilled 
with  steam  until  the  wax  floated  on  the  surface  of  the 
condensed  water  quite  homoseneous  and  free  from  bubbles. 
It  was  then  dissolved  in  absolute  alcohol  to  free  it  from 
fatty  wax,  the  solution  filtered,  concentrated,  allowed  to 
cool,  and  any  fresh  deposit  of  fatty  wax  separated.  The 
filtrate  was  diluted  with  water  and  boiled  to  expel  the 
alcohol ;  the  wax  is  then  obtained  in  the  form  of  a  soft, 
yellow,  tnsBspavent  solid,  melting  at  50".  The  yield  was 
40  per  cent,  of  the  raw  wax.  The  acid  value  of  this  product 
was  found  to  be  9,  whereas  tliat  of  the  raw  wax  Avas  43-7. 
To  eliminate  as  far  as  possible  the  free  acid  it  was  dissolved 
in  alcohol,  exactly  neutralised  with  potash,  and  the  solution 
shaken  with  light  petroleum.  The  product  then  gave  the 
acid  value  2 — 4,  the  saponification  value  120 "4,  the  acetyl 
saponification  value  lolS,  the  acetyl  value  5 -4,  and  the 
iodine  value  32 '8,  showing  that  it  consists  chiefly  of  a 
wax,  but  contains  traces  of  free  wax  alcohols  and  free  acids. 
It  was  saponified  with  alcoholic  potash  and  the  solution 
extracted  with  petroleum  ether.  Ceryl  and  myricyl  alcohol 
were  isolated  from  the  extract,  The  residue  was  precipitated 
with  dilute  sulphuric  acid  and  distilled  with  steam  to 
remove  the  alcohol  and  petroleum.  The  precipitated  acid 
was  heavier  than  water,  hard  and  brittle  when  cold  with  a 
conchoidal  fracture.  It  was  melted  carefully  until  the 
frothing  was  at  an  end  and  showed  then  all  the  properties 
of  colophony. 

The  resinous  acids  contained  8-5  per  cent,  of  fatty  acids 
and  took  up  88  per  cent,  of  iodine  when  treated  with 
lliibl's  solution  ;  this  fact  shows  that  they  are  not  identical 
with  the  acids  obtained  from  shellac  itself. 

The  acid  value  was  found  to  be  140,  the  same  as  that  of 
colophony  ;  moreover  these  acids  showed  all  the  properties 
of  raw  abietic  acid  with  which  they  are  without  doubt 
identical. 
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The  rest  of  the  shelhxc  wax  consistert  of  free  ceryl  and 
myriejl  aleohol,  a  wax,  and  a  substance  which  is  insoluble 
in  boilinK  alcohol. — F.  S.  K. 


PATENTS. 
A  AVw   or   Improved  Comhimilion  of  Suhslaiircs  for   ike 
Mtniufiicture    of    Varnish,    Paitil,    Enamrl,    and    other 
simihir  Articles.    A.  G.  Wass,  IVckhani.  Kti';.  I'at.  13,885, 
October  13,  1S87.     6rf. 
The  acid  tar  and  tarr_y  residue  obtained  in  retinin";  niiTicral 
oils  are  boiled  until  the  mass  when  cold  is  brittle  or  friable. 
It  is  then   dissolved  in   turpentine,  and   if  not  already  suffi- 
ciently acid,  nitric  or  sulphuric  or  some  other  suitable  acid 
must  he   added.     The   compound  is  subsequently  thinned 
down  with  beniioline,  naphtha,  or  other  solvent  for  mineral 
pitch,  and  body  mav  be   imparted  to  it  by  the  addition   of 
white  lead.-E.  E.  li.     

An   Anticorrosice  Composition  for  the  Protection   of  the 
Inside  of  Iron   and   Steel    Vessels,  Bridges,  Piers,   and 
other  Slrueturcs  which  may  be  exposed   In   the  Action  of 
the  Atmosphere  or    Water.     ^^^  C.  A.  Holzapfel,  New- 
castle-upon-Tyne.   Eng:.  Pat.  083,  January  16,  18S8.    id. 
QciCK  drying   varnish  is   intimately  mixed  for  .about  half 
an  hour  with  shale   or  other  spirits,  and  then  a  mixture   of 
soapstone   and  Venetian  red   or  other  colouring-matter  is 
added  and  the  whole  stirred  for  six  to  eight  hours. 

— E.  E.  B. 


XIV.-TANNINa,  LEATHEK,  QLUE,  AND 
SIZE. 

PATENTS. 
Improvements  in  Compounds  for  Chemical  Tanninij,  and 
in  the  Process  of  Tannintj  without  the  Use  of  Tan-Barh 
or  Tannic  Acid.  E.  Gerson,  Sydney,  N.S.W.  Eng. 
Pat.  8369,  June  7,  1888.  id. 
In  carrying  out  this  invention  the  hides  are  unhaired  and 
]irepared  for  tanning  by  the  ordinary  methods.  The  hides 
are  then  immersed  for  about  three  days  in  a  solution  pre- 
pared as  follows : — 200  lbs.  sodium  chloride,  4tM_)  lbs.  com- 
mon alum,  anil  COO  lbs.  potassium  bichromate  are  dissolved 
in  hot  water.  The  solution  is  cooled,  and  100  lbs.  acetic 
acid  are  added,  and  the  whole  is  diluted  in  about  7,000  lbs. 
eold  water.  This  quantity  is  suScient  for  the  treatment,  at 
one  operation,  of  about  100  bullock  hides.  "Bismarck'' 
brown  may  be  partially  substituted  for  the  bichromate.  The 
liides  are  next  well  washed,  and  then  immersed  in  a  bath 
consisting  of  300  lbs.  br.an,  300  lbs.  grain  malt,  and  C, 000  lbs. 
water  during  one  to  one  and  a  halt  days.  The  leather  can 
then  be  curried  and  dressed  in  the  ordinary  manner. — B.  H. 


/1«  Improred  Process  of  Prepariny  Hides  and  Skins  for 
Tannini/.  J.  Myers,  Clonmel,  Tipperary.  Eng.  I'at. 
9902,  July  7,  1888.  4d. 
lNSTE.\r>  of  treating  the  Hides  with  lime  to  remove  the  hair, 
as  in  the  ordinary  pi'ocess,  the  inventor  soaks  them  in  water 
into  which  a  current  of  carbonic  acid  gas  is  forced.  Tlie 
hair  is  stated  to  be  loosened,  and  the  hides  can  then  be 
unhaired  and  fleshed,  and  otherwise  prepared  for  tanning. 

-B.  U. 


An  Improred  Process  of  Prepariny  Hides  and  Shi/is  for 
Ahimini/  or  JJyeiny.  ,J.  Myers,  Clouniel,  Tipperary. 
Eng.  Pat.  10,138,  July  12,  1888.  id. 
TiiK  hides  and  skins  are  immersed  in  water  and  any 
suitable  quantity  of  "  carbolic  acid  gas  "  is  forced  into  the 
water.  The  hair  or  wool  is  thus  loosened  without  the 
necessity  of  liming,  and  the  articles  may  be  taken  out  of  the 
solution  and  unhaired,  tleshed,  and  otherwise  prepared  for 
the  alumiug  or  dyeing  process. — T.  ]j.  B. 


XV.-AGKICULTURE,  MANURES,  Etc. 

Thomas-Slay  as  a   Manure  for    Oats.      A.   Emmerliuff. 
Landw.  Wochenbl.  f.  Elsass-Lothringen,  38,  'G-t — 166. 

ExpERi.vENTS  were  conducted  in  1887  on  four  different 
plots  of  a  loamy  soil  in  the  jirovince  of  Schleswig-Holstein. 
The  season  was  deficient  in  rain,  the  heading  out  peiiod 
being  too  dry. 

The  results  show  that  a  mixed  manure  of  ground  Thoraas- 
slag  and  C'hiii  saltpetre  used  in  spring  on  loamy  land  is 
profitable.  The  application  of  8  centners  of  Thomas-slag 
and  3  centners  of  Chili  saltpetre  per  hectare  gave  a  net 
profit  of  14s.  per  hectare  as  a  mean  of  the  four  experi- 
ments ;  in  two  of  them  there  was  a  loss  of  Is.  .and  26s. 
per  hectare,  the  gain  being  in  the  olher  two.  These  results 
apply  to  the  gr.ain  only,  the  value  of  the  increase  of  straw 
and  the  residual  value  of  the  manure  would  almost  cover 
the  cases  of  loss.  When  12  centners  of  Thomas-slag  and 
the  already  quoted  proportion  of  Chili  saltpetre  were  used 
per  hectare,  the  iucreased  value  of  the  grain  as  balanced 
against  the  cost  of  the  manure  shows  a  considerable  loss 
in  the  mean  of  the  four  experiments,  but  here  again  the 
value  of  the  increase  of  straw  and  the  manurial  residue 
nearly  covers  the  loss  j  the  proportion  8:3  is,  however,  the 
best. " 

A  comparison  of  the  effect  of  5  centners  of  superphosphate 
(16  per  cent.)  and  3  centners  of  Chili  saltpetre  with  the  above 
results  show  that  in  a  dry  season  Thomas-slag  pays  better 
than  superphosphate  on  loamy  soils,  being  less  dependent 
on  rain  for  its  effect. — A.  G.  B. 


"  Ammonium  Phosphate  "  as  a  Manure  for  Suyar  Beet. 
A.  Meyer-Everloh.  Ilannoverische  landu-forstw.  Zeit. 
18S8,  118—119. 

(The  "  ammonium  phosphate "  is  a  double  salt  of  acid 
ammonium  sulphate  with  two  of  ammonium  phosphate, 
the  latter  made  by  the  action  of  free  phosphoric  acid  upon 
ammonium  sulphate.) 

The  experimental  field  was  drained  and  in  good  condi- 
tion, the  soil  heavy  and  somewhat  clayey.  In  the  spring 
of  1887  100  centners  per  morgen  of  sifted  lime  were  directly- 
applied  to  the  laud,  in  which  beetroot  was  grown.  The 
manure  was,  per  acre,  6' 2  centners  ammonium  superphos- 
phate (5  per  cent.  N  and  12  per  cent,  phosphoric  acid)  or 
2-9  centners  of  ammonium  phosphate  (10- o  per  cent.  N  and 
26  per  cent,  phosphoric  acid).  The  whole  field  also  received 
17  lb.  of  nitrogen  as  potassium  nitr.ate.  (1  morgen  =0-62 
acres.) 

The  beetroots  were  put  in  on  April  29th,  the  previous 
cropping  being  wheat  after  beans.  The  roots  developed  well 
and  were  very  fine  at  harvest  time;  they  were  gathered 
between  19th  September  and  5th  October. 

The  beet,  gathered  between  lyth  and  27th  September, 
amounted  to  179  centners  per  morgen,  those  from  the  experi- 
mental plots  (gathered  on  the  29th  September)  were 
173  centners  per  acre,  and  the  rest,  gathered  from  29th 
September  to  7th  October,  were  206  centners  per  morgen 
(showing  a  growth  of  4 '68  cwts.  per  aero  per  day  from 
September  27th). 

Analysis  of  the  roots  gave  :  — 


Not 
Sugar. 

Suprav  in 
Juice, 

Sufrar  in 
Koot. 

Valuable 
Matter. 

Experimental  roots 

Mean  of  the  others 

Per  Cent. 
32 

Per  Cent. 
10'5 

11-9 

Percent. 
14-5 

13-1 

PerOent. 

12-15 

10-80 

—A 

G.  B. 
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Artificial  Mniiures  on  Suyar  lieet.     Zeits.  d.  landiv. 
Vereins  f.  Rheinpreussen,  I88S,  .^—38. 

The  land  had  been  manured  with  night  soil  for  two  years  ; 
it  was  ploughed  9  inches  deep,  nud  one  plot  was  also  trench- 
ploughed  G  inches  deep.  The  following  are  the  manures 
and  erops  per  acre. — 


Unmanured 

(•8  centners  Thomas-slag 


Chili  saltpetre 

Thomas-slag 

Chili  saltpetre 

Tliomas-slag 

Chili  saltpetre 

6"2       „        Kainit 

Do.  on  trench-ploughed  plot 

lo'ticenluers  Thoiuas-slag 


3-S 
7-S 
.•?■» 
7-8 
3-9 


Lbs. 
10,813-7 

3S,100-4 

40,940-« 

4B,7«-9 


'  I  ,-  5fi,Gl7-'4 

.  ^  i 

i  C55„<)S0-0 

.J 


8-9 
6-2 
C-l 

fi-2 

02 


Chili  saltpetre  .. 

Kainit 

superpliosphate . 
Chili  saltpetre  .. 

Kainit 

dissolved  fruano. 
Kainit 


{;i.o:)."i-o 


50.802-1 


oca 

1  10    0 

1  17    0 

2  5    0 
2    5    0 


2  11    0 


2  lil    0 


3    0    0 


Thus  15 '6  centners  of  Thomas-slag  are  not  more  henefieial 
than  7  ■  S  centners,  and  the  latter  quantity  is  at  least  as  good 
as  G  •  L'  centners  of  superphosphate,  and  when  mixed  with  Chili 
saltpetre,  better  than  9-3  centners  of  dissolved  t^iiano.  It  is 
evident  that  potash,  phosphoric  acid,  and  nitrogen  produce 
a  very  good  efleet  on  the  soil,  and  that  trench-ploughing 
increases  the  yield. — A.  G.  15. 


Manuring  Tobacco.     Ncssler.     Bied.  Centr.  17,  5G8. 

UxiFOUM  and  unchecked  growth  of  all  the  plants  are  of 
the  highest  importance  f<n-  tlie  quantity  and  quality-  of  the 
tobacco  crop.  Every  irregularity  caused  by  drought,  or 
insufficient  or  badly  distributed  nourishment,  is  prejudicial. 
Too  liberal  a  manuring  diminishes  the  quality  of  the 
tobacco,  and  manures  should  be  applied  early  to  ensure 
thorough  distribution.  Tobacco  grown  on  land  which  has 
grown  the  same  crop  the  year  before,  is  better  than  that 
grown  on  lanil  deeply  mamn-ed  and  ploughed.  Hy  apply- 
ing farmyard  manure  or  potassium  salts  in  autumn  or  winter, 
the  tobacco  is  better  than  when  the  manures  are  applied 
shortly  before  sowing;  and  when  the  manures  have  been 
applied  in  the  spring,  sowing  should  be  delated  as  long  as 
jiossible.  In  autumn  a  suitable  soil  may  receive  per  hectare 
0  centners  of  purified  "  kalimagnesia "  (containing  not 
more  than  3  per  cent,  of  CI.),  and  2  centners  of  superphos- 
phate, and  in  spring  3 — -1  centners  of  Chili  saltpetre.  If 
the  soil  is  in  good  condition  and  has  not  been  autumn 
manured,  3 — 4  centners  of  "kalimagnesia,"  1-5  centners 
of  superphosphate,  and  3 — 4  centners  of  Chili  saltpetre  may 
be  applied  in  spring.  A  solution  of  2  lbs.  of  this  mixture 
fn  22  gallons  of  water  may  be  used  in  the  beginning  of 
summer  for  watering  the  plants.  Employment  of  night  soil, 
and  watering  the  plants  in  summer  witli  night  soil  drainage 
and  urine,  are  especially  hurtful  to  the  quality  of  the 
tobacco. — A.  G.  B. 


Phosphorite    from     the    Capo     di     Leiica.       I.    Giglioli. 

Stazioni  Sperimentaii  Agrarie  Italiane,  14,  24 — 26. 
Ix  this  paper  analytical  results  are  given  of  the  phosphorite 
obtained  from  the  Capo  di  .^anta  Maria  di  Leuca  in  the 
Ferra  di  Otranto.  The  phosphorite,  which  has  only  recently 
been  found  in  this  district  of  Italy,  occurs  in  nodules  of 
irregular  form  as  a  kind  of  breccia,  encased  in  chalk.  The 
following  results  were  obtained  :  — 

Per  Cunt. 

Calciimi  phosphate 39-22 

Calcium  carbonate 39'St 

Calcium  sulphate    I'Sl 

Ferric  o.xidc 4-02 

Silica  and  insoluble  silicates S-SS 

.Vlumina  and  substances  not  dctenuiiied .  •    12"93 
Water i-2.t 

—V.  11.  V. 

The  Emulsive  Pou>er  of  various  Substances  for  Subdici- 
siiin  of  Carbon  Disulphide,  and  the  Relaliie  Value  of 
Insecticides.  A.  Targioni-Tozzetti  and  Antonio  Berlcse. 
Stazioni  Sperimentali  Agrarie  Italiane,  142G-39. 

As  au  insecticide,  carbon  disulpliide  presents  two  dis- 
advantages, its  insolubility  in  water  aud  its  volatility.  To 
avoid  the  double  difficulty  it  h.as  been  proposed  either  to 
form  emulsions  of  this  liquid  as  of  petroleum,  or,  on  the 
other  hand,  to  mix  them  with  some  solid  inert  material. 
In  the  case  of  petroleum  Riley  has  proposed  an  emulsion  of 
10  parts  of  soap  with  20  jiarts  of  water. 

In  this  paper  an  account  is  given  of  experiments  made  to 
determine  the  relative  values  of  various  insecticides  such  as 
phenol,  either  by  it^eU'  or  with  jietroleura  or  carbon 
disulphide  admixed  with  soap,  carbon  disulphide  with  oil 
or  gum.  Some  experiments  were  made  with  the  above 
insecticides  by  themselves,  as  also  w  ith  benzene,  eth)  1 
sulphide,  essence  of  mirbaue  aud  gas-water.  Various 
methods  were  tried,  such  as  immersing  iasects  directly  in 
insecticides,  either  pure  or  in  a  state  of  emulsion,  placing 
them  in  a  bell-jar  over  the  liquids,  or  over  blotting  paper 
soaked  with  the  solutions,  or  iu  a  current  of  air  which  passed 
over  and  vaporised  the  insecticides.  The  process  of  fumi- 
gation and  soaking  the  earth  with  solutions  or  emulsions 
were  also  tried.  Various  species  of  insects,  either  in  the 
perfi?ct  or  larval  state,  spiders,  and  terrestial  crustacean,  were 
subjected  to  the  experiments.  The  times  required  to  produce 
a  fatal  effect  under  the  various  conditions  for  the  difi'ereut 
species  of  insects  are  set  forth  in  a  series  of  tables.  It  appears 
that  carbon  disulphide  under  every  condition  is  the  most 
efficacious,  aud  pelroleum  or  phenol  the  next  best,  while 
gas-water  produces  the  least  result.  As  regards  experiments 
on  the  volatility  of  carbon  disulphide,  it  is  shown  that  the 
quantity  evaporated  by  the  same  current  of  air  is  at  first 
very  great,  but  s'o  rapidly  does  this  process  take  place  that 
it  is  necessary  to  nii.x  it  with  oil,  fat,  or  gum  to  retard  the 
evaporation.  It  is  still  etficacious  as  an  insecticide  when 
three  centigrammes  are  evaporated  into  two  litres  of  air. 

—V.  H.  V. 


PATENT. 


A  Process  and  Apparatus  for  Co7irersion  of  Phosphates 
into  Thernwplto.^-phatcs  or  Phosphates  Treated  with  Heat, 
Ii.  R.  Baziu,  Paris,  France.  Fug.  Pat.  15,237,  Novem- 
ber 8,  1887.     $d. 

MtsEBAL  phosphates  are  heated  in  retorts  to  a  temperature 
of  from  1,300'  to  1,500°  C.  This  so  changes  their  constitu- 
tion that  they  become  capable  of  being  readily  assimilated 
hy  plants,  and  the  ordinary  treatment  with  acid  is  rendered 
unnecessary.  The  heating  is  preferably  conducted  by 
means  of  a  regenerative  gas  furnace,  and  in  order  that  the 
hot  gases  may  play  amongst  the  material  itself  besides 
heating  the  exteriors  of  the  retorts,  these  latter  are  pierced 
with  a  longitudinal  slot  iu  the  bottom  aud  suitable  apertures 
in  the  top.  The  material  is  prevented  from  falling  through 
the  slot  by  a  low  wall  on  either  side. — A.  R.  D. 
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XVI.-SUGAK,  STAKCH.  GUM.  Etc. 

Do   CiTcal  Grains  contain  Siii/ar  ?     A.  v.  Asbr.th.    Neuc 
Zeits.  f.  RubenzuckL-r  Iiid.  20,  74  — "6. 

TiiK  author's  investigation  shows  that  neither  glucose  nor 
saccharose  exists  in  cereal  grains.  I'revious  Avorkers  have 
fallen  into  the  error  of  inverting  an  aqueous  or  alcoholic 
solution  of  the  grain  with  .leid.  Tliis  is  inailmissible,  as  the 
author  has  shown  that  dextrin  and  dextrin-like  substances 
are  dissolved  in  the  water  or  alcohol,  and  these  are  converted 
into  sugar  by  acids. 

Even  treatment  with  water,  as  adopted  by  Schhising, 
converts  dextrin,  and  probably  some  starch,  into  sugar, 
possiblv  through  the  formation  of  >ome  substance  similar  to 
diastase.— A.  G.  B. 


Cane  Siii/ar  Disease  in  Jura.     Zuckerind.  13,  GG.5. 

TiiK  pernicious  "  Sen'h "  disease  is  said  to  be  on  the 
increase,  and  as  its  nature  is  still  unknown,  and  the  question 
regarding  the  infectious  character  of  the  disease  disputed, 
there  remains  much  obscurity  about  the  remedies  to  be 
adopted.  It  is,  however,  certain  that  diseased  cane  shoots 
.ilways  yield  sick  plants,  but  it  has  been  found  that  shoots 
from  healthy  districts  frequently  show  "Seri'h"  in  the 
second  generation.  Although  a  high  picmium  has  been 
offered  by  the  Government  for  the  best  research  on  the 
character,  origin,  and  extermination  of  this  disease,  all 
investigations  have  hitherto  been  without  success. —  D.  B. 


Carbohydrates.    JI.  Honig  and  L.  Jesser.     Monatsn. 
Chem.  9/.J62— 578. 

In  the  iuvestigations  of  Winter  (this  .Tournal,  188S,  445), 
and  Herzfeld  (loc.  cit. ),  the  levulose  experimented  on  was 
deliquescent,  and  consequently  impure,  so  that  the  results 
cannot  he  relied  upon.  The  authors  ha\e  made  determina- 
tions of  the  rotatory  power,  with  the  following  results  :  — 


Percenta?;c. 


Tcmperatui-e. 
t. 


Specific  Ilot.itory  Power. 


4-75H 
noSTO 
9' 0370 

ii-ob:o 


120 
12-!l 
15-t 
20-2 


9-0870 

30-4 

-  83-4fiS 

I) -0870 

39-9 

-  77-157 

17-1421 

15-4 

-  95-867 

17-U21 

20-2 

-  92-5-24 

17-1421 

35-2 

-  82-572 

20-24«J 

12-0 

-  98-773 

2.'!-4',l79 

90 

-101-487 

23-4979 

14-1 

-  97-5  H 

•23-4979 

■20 -fi 

-  93-5G2 

23-4979 

33-5 

-  84-294 

23-4979 

4t-G 

-  70-877 

Sn-!!379 

le-fi 

-100-&43 

9i-8;2 

95-295 
93-526 

90-418 


The  levulose  employed,  prepared  by  the  method  already 
described  (loc.  cit.),  was  purified  by  recrystallisation  from 
absolute  alcohol,  and  completely  freed  from  the  latter  by 
keeping  in  a  partial  vacuum  over  sulphuric  acid.  This 
preparation  was  free  from  ash,  not  in  the  least  degree 
hygroscopic,  and,  on  analysis,  yielded  concordant  results 
agreeing  for  the  formula  Cj;H,.,0(.  An  examination  of  the 
results  given  in  the  table  shows  that  for  the  same  degree 


of  concentration  (p)  the  increase  and  decrease  in  the 
specific  rotatory  power  is  proportional  to  the  temperature, 
so  that  the  relation  can  be  expressed  by  the  equation 
o„'  =  a  +  i  ^  The  values  of  a  and  b,  calculated  from  the 
two  series  of  observations  in  which  p  =  'J -0870  and 
23-4979  respectively,  show  that  between  these  limits  of 
concentration  the  rotation  increases  0'- 67142  for  every 
I'C.  From  this  relation  the  rotatory  power  of  the  above 
solutions  containing  vLrious  quantities  of  water  (7)  can  be 
calculated,  and  the  values  at  30'  are  given  in  the  following 
tabic  :  -- 


Op'" 


95-2159 
91-91S0 
82-8579 
79*7554 
76-5036 
60-C6-26 


-  89-«n 

-  90-496 

-  92-659 

-  93-404 

-  94-039 

-  98362 


These  numbers  show  that  the  relation  between  the  specific 
rotatory  power  anil  the  percentage  of  water  is  cxpre^^sed  by 
the  equation — 

o„  =  xV  -I-  B  7  and  at  20' 
=„•-"'  =   -  113-9635   +  0-2.5831  q. 

The  specific  rotatory  power  of  pure  anhydrous  levulose 
at  20'  is,  therefore,  —  113-96,  and  the  numbers  calculated 
from  this  value  agree  very  closely  with  those  obtained  in 
the  experiments. 

The  specific  rotatory  power  at  20"  of  solutions  of  various 
concentrations  is  calculated  to  be  as  follows : — 


IVrccntafr 


Huuig  and  Jcsscr. 


Herzfeld. 


-  89-424 

-  90-716 

-  93-299 

-  95-882 

-  93-465 


-  G9-67 

-  70-69 

-  71-02 

-  71  97 


The  authors  are  of  the  opinion  that  Herzfeld's  (loc.  cit.) 
results  are  incorrect,  owing  to  the  substance  employed  by 
the  latter  having  been  contaminated  with  dt  xtro-rotatory 
inuliu  deriv.itives. 

Reducing  Power  of  Lecnlose. — Experiments  in  which 
solutions  of  250  mgrms.  of  levulose  were  boiled  for  two, 
five,  and  lo  minutes  with  Fehling's  solution,  show  that  two 
minutes'  boiling  is  ample  for  the  oxidation  of  the  levulose. 
DetenuinatioDS  of  the  reducing  power  by  Allihn's  method 
give  the  following  results  :  — 


Levulose  in  -25  ce 


Metallic  Copper. 


Morals. 
250-0 

Mgrms. 
428-0 

194-8 

33S-0 

158-9 

276-0 

122-6 

224-6 

7G-5 

1.37-2 

61-3 

108-0 

21-7 

353 

9-7 

13-3 
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Calculated  from  these  values  the  quantity  of  copper  y, 
obtained  with  a  quantity  of  levulose  .r,  is  — 

7j  =  -  r)-372   +   l-9I8i6x  -OO0O76O5.r=. 

This  equation  was  employed  to  calculate  the  values  given 
in  the  following  table  : — 


Levulose. 

;\r!.-™is. 

Cnppor. 
Mgrnis. 

Levulose. 
Mgrms. 

Copper. 
Mf^rms. 

Levulose. 
\  Mgrms. 

Copper. 
Mgrms. 

Ill 

IS- 73 

93 

170-03 

ISO 

313-33 

ir, 

23-23 

100 

178-83 

183 

323-33 

u 

32-69 

105 

187-09 

190 

331-67 

23 

■12-12 

110 

196-47 

193 

339-81 

SO 

51 -.^0 

113 

203-23 

200 

347-91 

.33 

00-85 

1-20 

213-90 

203 

335-97 

40 

70-15 

1-23 

222-36 

210 
213 

3ia-99 

45 

79-12 

130 

231-19 

.371-98 

50 

£8-«5 

135 

239-77 

220 

379-92 

53 

97-85 

140 

248-32 

223 

387-83 

CO 

107-10 

145 

256-84 

230 

393-70 

03 

116-12 

130 

205-33 

235 

403-53 

TO 

125-20 

153 

273-76 

210 

411 -32 

W 

131-24 

100 

282-16 

■245 

419-03 

80 

143-21 

163 

290-43 

260 

426-73 

83 

132-22 

170 

298-83 

90 

161-14 

173 

307-09 

which  shows  that  the  reducing  power  of  levulose  is  not 
identical  with  that  of  grape  sugar,  and  in  this  respect  the 
results  agree  with  those  obtained  by  Lehmann. 

The  reducing  power  of  levulose  for  anj'  given  concentra- 
tion is  less  than  that  of  dextrose,  whereas  Lelmiunn  found 
that  in  solutions  containing  up  to  33-5  mgrms.  in  23  cc. 
levulose  had  a  greater  reducing  power.  The  values 
obtained  with  solutions  containing  up  to  80  mgrms.  are 
less  than,  those  found  with  solutions  more  concentrated 
still  greater  than,  those  obtained  by  Lehmann  ;  this 
disecrdance  is  probably  due  to  the  impurity  of  Lehniann's 
samples  and  to  the  fact  that  he  continued  the  boiling  for 
a  long  time.  The  sp.  gr.  of  levulose  was  found  to  be 
1-GU'Jl  at  17-5°.  The  sp.  gr.  of  aqueous  solutions, 
calculated  from  the  values  which  were  obtained  in  the 
determinations  of  the  rotatory  power,  are  given  in  the 
following  table : — 


Percentage. 

Specific 
Gravitj'. 

Percentage. 

Specific 
Ciravity. 

6 

1-02150 

16 

1-00503 

1 

1-02575 

17 

1-06950 

8 

1-03012 

18 

1-073S0 

9 

1-03147 

19 

1-07825 

10 

1-08870 

20 

1-08263 

11 

1-04.303 

21 

1 -08700 

12 

1-01747 

22 

1-09137 

13 

1-05175 

23 

1-09588 

14 

l-0£e20 

24 

1-10030 

15 

1-06033 

25 

1-10188 

The   author's    experiments    show    that    inverted    sugar 
consists  of  equal  parts  of  auhvdrous  levulose  and  dextrose. 

— F.  S.  K. 


PATENT. 
Improvemcnl    in    the    Evaporation    and    Concentration    of 
Sugar  Cunc  Juice  and  other  Liquids,  and  Apparatus 
therefor.      G.    Fletcher,   Litcbureh.      Eng.    Pat.    14,164, 
October  18,  1887.     llrf. 

This  invention  i-elates  to  the  evaporation  and  concentration 
of  sugar  cane  juice  and  other  liquids  by  the  aid  of  steam, 
air,  or  tire,  in  either  open  or  closed  vessels  under  vacuum 
or  pressure  or  ordinary  atmosi)heric  conditions  ;  it  relates 
more  particularly,  howe\'er,  to  the  working  of  vacuum  pans 
and  effets.  The  object  of  the  invention  is  to  accelerate 
the  circulation  of  the  liquids  treated  in  the  evaporators  or 
concentrators,  and  thus  euable  evaporation  to  take  place 
under  the  most  favourable  conditions.  To  accomplish  this 
a  triple  effet  vessel  furnished  with  a  heating  drum,  in 
which  are  iixed  a  large  centra!  circulating  tube,  surrounded 
by  a  number  of  smaller  heating  tubes,  is  employed. 

At  the  lower  extremity  of  the  circulating  tube  is  a  screw 
propeller  attached  to  a  vertical  revolving  spindle,  which  is 
worked  by  a  horizontal  shaft.  The  rotation  of  this 
horizontal  shaft  causes  the  propeller  to  work  in  such  a 
manner  as  to  cause  the  liquor  in  the  circulating  tube  to 
descend.  In  this  way  a  constant  current  of  the  liquor  is 
passing  down  through  the  circulating  tube  and  up  through 
the  heating  tubus,  whereby  a  constant  and  complete 
oirculatiou  of  the  contents  of  the  vessel  is  maintained. 

—J,  H. 


XVIL-BEEWma,  WINES,  SPIRITS.  Etc. 

liespiration  of  Yeast  at  different    Temperatures.     Grehant 
and  QuinqH.aud.     Compt.  Hend.  106,  609—611. 

TiiK  following  results  were  obtained  from  5  grms.  of  yeast 
in  distilled  water  :  — 


Tcni]) 


Duration 

of  the 

Experiment. 


Oxygen. 


Given. 


Found 
after\Tarcls. 


Absorbed. 


Expired. 
COj. 


Ratio 
of 
CO, 
to 
O. 


I 


o 
0 

b. 
1 

m. 
0 

cc. 
8-16 

ec. 
5-70 

cc. 
2-40 

cc. 
2-1 

0-87 

9-7 

1 

G 

9-46 

4-20 

5-20 

3-4 

0-04 

13-S 

0 

30 

8-30 

5-86 

2-41 

2-6 

1-06 

17-0 

0 

39 

9- 10 

U-4:i 

3-03 

3-2 

1-05 

19-.-, 

0 

30 

7-96 

5-10 

2-80 

S-9 

1-40 

21-0 

0 

30 

8-30 

4-4C 

3-St 

6-0 

1-60 

26-0 

0 

.30 

8-30 

5-20 

3-10 

5-8 

1-90 

27-0 

0 

30 

0-20 

2-011 

4-14 

9-6 

2 -.30 

30-3 

0 

SO 

7-96 

4-03 

3-93 

9-4 

2-40 

36-0 

0 

30 

9-20 

5-2;i 

3-97 

9-6 

2-40 

40-0 

0 

15 

9-20 

5-80 

3-46 

11-2 

3-20 

40-3 

0 

30 

9-20 

4-20 

4-94 

•22-3 

4-59 

The  ratio  CO3  :  0  vai-ies  with  the  temperature.  It  shows 
that  the  yeast  cells  are  not  like  the  boletus  and  the 
chlorophyll-free  organs,  in  which,  according  to  the  experi- 
ments of  Eounier  and  JIangin,  this  ratio  is  ooustant  for  the 
same  individual,  whatever  the  temperature. — A.  G.  B. 


Recent  Progress  in  the  Manufacture  of  Spirit.     Diugl. 
Polyt.  J.  269,  272— 2S0  and  324— ;!.iO. 
C.  Schuhe  and  Th.  Seliwanoff  {Laiidwirth.  Versuchsst.  34, 
403)  have  obtained  eaue  .sugar  from  potatoes. 

Seliwano(t\iliid.  34,  414)  has  examined  blanched  potato 
buds,  and  found  the  nitrogenous  bodies  contained  in 
them  to  consist  almost  wholly  of  asparagin  (2-9.5  per 
cent.).    They  also  contained  8-4  percent,  of  glucose  and 
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3*43  per  cent,  of  a  non-redocing  sugar,  nhieh  the  author 
regard*  as  cane  sugar. 

Schnec/ili  (Zeits.  f.  Spiritusiud.  11,  -3)  treats  of  the  working 
up  of  frozen  potatoes.  Steam  is  turned  on.  When  the 
waste  liquor  has  run  off  the  blow-off  tap  is  opened,  and 
the  potatoes  arc  steamc<l  in  this  manner  for  one  hour. 
For  a  fiirther  period  of  three-quarters  of  an  hour  thev  are 
steamed  with  the  tap  nearly  closed,  and  then  steamed  for 
another  quarter  of  an  hour  at  four  atmospheres'  pressure. 
The  results  were  verj-  satisfactory. 

In  a  paper  on  the  "  Buying  and  Scliing  of  Molasses  for 
Disiillinij  Purposes''  (Oesterr.  Ung.  Brenncreizeit.  12,  2) 
it  is  pointed  out  that  the  usual  method  of  estimating 
molasses  by  taking  the  specific  gravity  and  pobrimetric 
reading  is  wrong,  because  molasses  often  contain  large 
quantities  of  raffiuose.  It  is  proposed  to  polarise  before 
and  after  inversion,  as  this  will  give,  if  not  absolute,  at 
least  comparative  results. 

The  Pnettmatie  St/stem  of  Majthig  is  highly  recommended 
by  Schrohe  (Zcifs.  f.  Spiritusiud.  H,  72).  The  author, 
al\er  referring  to  Galland's  and  Saladin's  systems,  points 
ont  that  with  the  ordinary  system  of  malting  it  is  almost 
impos.-<ible  to  get  good  results  in  very  hot  or  cold  climates, 
or  even  at  different  seasons  in  the  same  locality.  It  is, 
for  instance,  difficult  to  produce  good  malt  in  summer  in 
Germany.  The  two  systems  mentioned  aliove  allow  of 
uniform  results  being  obtained  throughout  the  year. 
Further  advantages  are  that  it  is  easier  to  make  a  good 
air-dried  malt ;  that  less  spaca  is  required  (Saladin's 
system  only  necessitates  one-fifth  of  the  usual  space), 
and  a  saving  of  manual  labour.  The  system  is  chiefly  to 
be  recommended  for  the  pressed-yeast  industry. 

The  Acliiilg  of  Halts  made  from  different  Grains  has 
been  tested  by  Th.  ilorawski  and  >i.  Glaser  (Zeits.  f. 
Spiritusiud.  U,  81).  The  authors  experimented  with 
barley,  wheat,  rye,  oats,  and  maize.  Germination  was 
effected  between  moist  filter-papers  at  19° — 20'  C.  In 
two  cases  maize  was  germinated  at  30'  C.  The  malts 
were  then  examined  by  Kjeldahl  and  Lintner's  methods. 

From  the  results  of  their  experiments  the  authors  con- 
clude— 

(1.)  That  carefully  prepared  rye  and  wheat  malts  are 
but  slightly  inferior  to  barley-malt  as  regards 
saccharifying  power. 

(2.)  That  oat-malt  is  considerably  inferior  to  the  thive 
malts  above-mentione<l. 

(3.)  That  maize-malt  is  even  lower  in  the  scale ;  but 
when  germinated  at  30°  C.  and  slowly  washed  it 
very  nearly  equals  oat-malt  in  saccharifying 
power. 

A.  Hesse  (,Zeits.  f.  Spiritusiud.  H,  42,  49,  .56,  and  65) 
describes  his  experience  ot  movable  attemperators.  The 
results  obtained  were  very  satisfactory.  There  was  a  saving 
of  vat  space  to  the  extent  of  8 — 10  cm.  165  kilos,  more 
potatoes  could  be  used  per  vat,  corresponding  to  an  in- 
creased elEciency  of  0'  "I  per  cent.  Further  advantages  are 
the  possibility  of  usiug  stronger  worts  (28  per  cent.),  and 
attenuating  down  to  !•" — 1 -8  per  cent.  In  addition,  less 
alcohol  is  lost  by  evaporation. 

To  prevent  Boiling  Fermentation.  .1.  E.  Brauer  (ibid. 
11,  81)  recommends  the  addition  of  rye  and  oat  grist  iu 
equal  proportions  to  the  fermenting  wort ;  further,  he  re- 
commends the  exclusive  use  of  oat  malt  in  the  main  mash  ; 
pitching  at  31"  C.  and  cooling  to  14"  C.  A  stronir,  healthy 
yeast  is  obtained  by  the  use  of  these  different  materials,  so 
that  sufficient  alcohol  is  formed  before  the  boiling  com- 
mences. 

The  Action  of  Malt  Ftonr  and  other  Bodies  on  Attenua- 
tion is  further  treated  of  by  Thausing  (All?cm.  Zeit.  Bierbr. 
and  Malzfab.  1887,  51).     He  finds  that  :— 

(I.)  The  addition  of  malt-flour  to  the  yeast  increases  the 

degree  of  attenuation. 
(2.)  Previous   boiling  retards,  but  does   not  completely 

stop  the  action  of  the  malt-fioar. 
(3.)  Barley-flour  has  a  similar  cffi?ct  to  malt-flour. 
(4.)  Rice-flour  is  without  action. 


The  author  is  of  opinion  that  the  cause  of  the  weaker  or 
stronger  fermentation  is  to  be  looked  for  in  the  yciist  itself. 
The  abstractor  (Wocheuschr.  Brau.)  combats  this  statement, 
since  the  addition  of  a  neutral  body — barley-flour — has  a 
favourable  actiou. 

lifferenl  Yeasts  found  in  Distilleries. — Dellbriick  makes 
some  interesting  communications  couccming  P.  Lintner's 
work  on  this  subject  (Zeits.  f.  Spiritusiud.  Suppl.  23). 

Previous  researches  on  yeast  had  for  their  object  the 
determination  of  the  conditions  of  temperature,  &e.  most 
favourable  to  its  growth.  It  was  assumed  that  only  one 
species  of  yeast  existed.  Hansen's  researches  have,  however, 
shown  this  to  be  erroneous.  Beers,  prepared  with  different 
pure  yeast  cultures,  exhibit  differences  in  taste,  smell,  &c. 
The  author  finds  that  most  distillers'  yeasts  increase  by 
budding,  and  that  scarcely  two  different  samples  are  alike  in 
character.  Different  species,  sown  in  the  same  wort,  behave 
very  differently  as  regards  speed  and  completeness  of  fer- 
mentation. Nothing  would  be  gained  by  usiug  pnre  yeast 
cnliures  in  pressed  yeast  mannfactories  unless  great  care 
be  taken  to  prevent  contamination  from  the  air.  The 
author  concludes  by  pointing  out  that  the  yeast-room  ought 
to  be  the  most  important  part  of  a  distillerj'. 

A  Method  of  freeing  Raw  Spirit,  or  Wort  coutainiug 
Spirit,  from  Fusel  Oil  and  other  Impurities  (Ger.  Pat. 
41,678,  .January  22,  1887).    Grote  and  Pinctta,  Guatemala. 

The  method  consists  in  adding  an  ignited  mixture  of 
potassium  or  sodium  nitrate  and  magnesium  carbonate  to 
the  liqm'd  before  distillation-  From  45 — 60  grms.  per 
100  litres  may  be  used.  It  is  said  to  ret.ird  the  distilhttion 
of  the  fusel  oil. 

The  Preparation  of  potable  Spirit  direct  from  ihe  fer- 
mented Mash  was  discussed  by  Hayduck  at  the  general 
meeting  of  spirit  manufacturers  (Zeits.  Spiritusind.  U, 
Suppl.  25). 

This  question  is  of  importance  in  Germany,  because 
potato  distilleries  are  at  present  compelled  to  purify  their 
spirit  before  it  is  consumed.  Scheibner's  method  (Diagl. 
Polyt.  .1.  268,  2  72)  is  cheap  and  easily  applied.  Additions 
of  various  substances,  such  as  charcoal,  metallic  oxides, 
fat,  hydrocarbons,  have  been  tried.  The  latter  are  not  of 
much  valne.  Ilge's  apparatus  (Dingl.  Polyt.  J.  268,  27) 
is  very  efficient. 

Proposed  experiments  on  the  Value  of  Distiller's  Wash 
for  Cattle  feeding,  reported  by  Prof.  .Maercker  before  the 
general  meeting  of  spirit  manufacturers  (Zeits.  f.  Spiritus- 
iud. 11,  Suppl.  70). 

The  diminution  in  the  number  of  distilleries  causes  a 
corresponding  diminution  iu  the  quantity  of  wash  available 
for  cattle  feeding,  so  that  other  substances  must  be  sought 
to  replace  it.  The  author  points  ont  that  owing  to  the  im- 
proved methods  employed  in  distilleries,  the  w»sh  has  not 
the  same  nutritive  value  as  ten  years  ago.  Formerly  it  con- 
tained, on  the  average,  5  ■  69  per  cent,  of  carbohydrates,  and 
1'04  percent,  nitrogenous  bodies:  now  it  contains  only 
2  •  3  per  cent,  and  0  •  S  per  cent,  respectively  of  these  con- 
stituents. Only  70 — 85  per  cent,  of  these  nitrogenous 
bodies  are  digestible.  As  the  quantity  of  wash  diminishes  it 
becomes  important  to  know  which  animals  thrive  best  on  it, 
aud  to  what  extent  it  should  be  mixed  with  other  foods. 
These  questions  can  only  be  settled  by  practical  men.  The 
author  mentions  the  preparation  of  artificial  distillers'  wash 
by  mashing  potatoes  with  just  sufficient  malt  to  render  the 
mixture  fluid  and  then  addiug  some  highly  nitrogenous 
food.  To  prevent  fermentation  it  must  not  be  allowed 
to  cool  below  50"  C.  Its  cost  isabout  6'i/.  per  100  htrcs. 
The  pulpy  residue  from  potato  starch  factories  is  very  poor 
in  nitrogenous  substances,  and  is  only  available  iu  combina- 
tion with  foods  rich  in  those  bodies.  The  author  states 
that  at  Halle,  in  Saxony,  extensive  trials  are  being  made 
with  wash  as  a  cattle  food.  Professor  Orth  recommends 
that  the  milk  obtained  from  these  cattle  be  examined  from 
a  hygienic  standpoint. 

The  Use  of  Distillers'  Wash  in  Pressed-yeasl  Factories. 
G.  Francke  (Zeits.  f.  Spiritusiud.  11,  II). 

It  is  an  almost  universal  practice  to  add  wash  to  the  wort 
in  the  fermentius  vessel,  but  it  is  not  so  common  to  add  it 
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at  the  commencement  of  the  mashing  process.  The  wash 
used  for  this  purpfvsc  must  bo  pure,  and  its  acidity  must  not 
noulvalise  more  than  1 -O-l -2  ec.  normal  soda  per  20  cc. 
liiO  litres  per  100  kilds.  of  potatoi-s  arc  sufficient.  About 
1  per  cent,  more  voa^^t  and  alcohol  is  obtained  bv  this 
method.  The  author  points  out  that  the  freedom  of  the 
liquid  from  volatile  fattv  acids  is  a  point  of  importance.  If, 
however,  the  fermentation  was  normal,  and  the  wash  settled 
bright,  and  is  pale  in  colour,  it  may  be  used  with  perfect 
safety. 

Slutzer  (Zeits.  f.  Spiritusiud.  H,  37  and  40)  discusses 
the  question  whether  the  various  methods  for  drying  dis- 
tillers' wash  will  meet  with  success  in  (^ermany.  The  author 
is  of  opinion  that  even  Klaming's  method  (Diugl.  Polyt.  J. 
261,256),  which  he  considers  to  be  the  best,  is  too  costly 
to  ii'llow  of  its  being  generally  adopted.  The  only  method 
likelv  to  be  successful  is  one  in  which  the  liquid  is  evapo- 
rated down  to  a  syrup  only.  Morgeu  does  not  agree  with 
the  author's  opinion  thai  the  dried  residue  is  not  eommer- 
ciallv  valuable  on  account  of  its  unattractive  appearance, 
but  states  it  to  he  a  very  nutritious  food,  in  fome  respects 
superior  to  others.  He'further  states  that  the  thickening 
process  is  only  available  when  the  paste  is  to  be  used  at  once, 
because  all  foods  containing  more  than  12  per  cent,  of  water 
■will  not  keep  for  any  length  of  time. — H.  T.  P. 


iiepoit  on  Italiun  Wines.    V.  Freda.    Stazioni  SperimenUtli 

Agrarie  Italianc,  14,  57 — 7C. 
AriEit  several  unsuccessful  attempts  the  author,  with  the 
ivld  ot  the  Director-General  of  jVgriculture  and  the  Circolo 
ciiojtio  I'.aliano,  obtained  samples  of  wines  from  coiumuiics 
>itiiated  in  various  provinces.  The  producers  sent  replies 
to  inquiries  as  to  the  varieties  of  grape  used,  either 
separately  or  mixed,  and  their  apprnximate  proportion, 
the  duration  of  the  fermentation,  the  quantity  of  each  kind 
]>roduced  iu  the  commune,  and  the  total  quantity  sent  into 
the  market.  A  brief  account  is  also  given  of  the  causes, 
favourable  or  otherwise,  which  affect  the  quality  and 
quantity  of  the  wines  in  each  district.  In  addition,  a  sample 
of  a  litre  was  sent  to  the  author's  laboratory  in  order  to 
determine  (i.)  the  percentage  proportion  of  alcohol ;  (ii.) 
the  total  acidity  in  grams  per  litre  expressed  in  terms  of 
tartaric  and  of  sulphuric  acid  :  (iii.)  the  dry  extract  in  grams 
per  litre:  and  (iv.)  in  the  case  of  red  wines  the  degree  of 
colouration  referred  to  a  solution  of  rosaniline  hydrochloride 
containing  -05  grm.  in  a  litre  of  10  per  cent,  alcohol. 

In  a  series  of  tables  the  remarks  of  the  growers  and  the 
anahtical  results  are  given  for  407  samples  of  wine  from 
107 'different  communes.  From  the  tables  it  is  seen 
that  the  proportion  of  alcohol  varies  from  10  to  13  per 
cent,  for  the  most  part  ;  in  the  samples  from  the  province 
of  Cagliari  the  proportion  is  as  high  as  17 — 19  per  cent. 
The  total  acidity  in  terms  of  sulphuric  acid  varies  from 
3  to  5,  in  terms  of  tartaric  acid  from  5—8,  and  the  intensity 
of  colouration  from  about  2  to  3.  The  dry  extract  shows 
very  considerable  variations;  the  lea-st  value  given  is  17, 
the  highest  195  grms.  per  litre.  From  two  schedules  it 
a)>pears  that  the  fermentation  is  carried  on  for  times 
varving  from  2^  to  60  days,  according  to  the  quality  of 
the"  wine.  In  the  present  communication  the  analytical 
results  are  merely  set  forth ;  at  a  future  date  the  author 
proposes  to  give  "his  deductions,  when  a  sufficient  number 
of  definite  data  have  been  obtained. — V.  H.  V. 


PATENTS. 
An  Improved  Process  for  the  Manufacture  of  Yeast.    A. 

H.  Huctley,  Newcastle-npon-Tync.     Eng.   Pat.   13,S40, 

October  12,  1887.  8(/. 
Tins  invention  has  for  its  object  the  manufacture  of  a 
superior  yeast  without  the  use  of  chemicals,  and  for  this 
purpose  several  kinds  of  cereals  and  vegetables  are  used, 
such  as  wheat,  maize,  rye,  barley,  oats,  bran,  malt,  turnips, 
carrots,  beetroot,  &c. 

The  different  materials  are  ground  or  crushed  and  steeped 
in  water  for  several  hours  at  temperatures  varying  from 


135°  Fahr.  to  203°  Fahr.,  according  to  the  nature  of  the 
material.  They  are  next  transferred  to  the  "  steam  vat," 
and  maintained  at  a  tem|icrature  of  about  131  Fahr.  for 
six  to  eight  hours  ;  the  mash  is  next  run  into  the  '*  brewing 
vat,''  where  it  remains  about  half  an  hour  to  clear,  when 
the  liquor  can  be  run  off  through  the  perforated  bottom 
into  the  "  yeast  vat."  Here  the  "  mother  yeast ''  is  added,  and 
fermentation  takes  place  ;  the  resulting  yea.st  is  separated  by 
well-known  methods,  washed,  pressed,  and  exposed  to  a 
temperature  of  90'  Fahr.  for  12  hours  so  as  to  drive  off  any 
residual  moisture,  or  it  may  be  dried  to  a  greater  degree  so 
as  to  be  crushed  into  a  fiuc  powder. — J.  II. 


An  Impro'^ed  Process  and  Apparatus  for  Htfnting  Sttt/ar, 
C.  Steffen,  Vienna,  and  0.  J.  Lanyen,  Grevenbroich, 
Germany.     Eng.  Pat.  9775,  July  5,  188«.     8d. 

TuK  (d)ject  of  the  present  process  is  to  purify  sugar  loaves 
with  liquor  under  pressure  in  partially  or  entirely  systematic 
manner,  and  to  rapidly  remove  and  regain  the  pure  liqiuir 
contained  in  the  sugar  loaf. 

The  process  consists  in  the  rapid  treatment  of  loaf  sugar, 
characterised  by  the  combination  of  the  systematic  or 
partially  systematic  or  simple  washing  of  loaf  sugar,  within 
the  loaf  forms  under  pressure,  with  the  centrifiiging 
("  machining  ")  of  the  washed  or  purified  mass  of  sugar 
in  appropriate  ccLtrifugal  machines  for  driving  off  and 
regaining  the  pure  washing  liquor  passing  off  from  the 
purified  sugttr  loaves  and  driving  off  the  pure  washing 
liquor  out  of  the  apparatus,  and  the  loaf  forms,  when  the 
process  is  finished,  by  means  of  compressed  air. — J.  H. 


XVIII.-CHEMISTKY  OF  FOODS,  SANITAKY 
CHEMISTKY,  AND  DISINFECTANTS. 

(/I)— CIIEmSTRY    OF    FOOD. 

Saccliarine.     Dujardin  Beaumctz.     Mouit.  Scieut.  2, 
August  1888. 

The  author  admits  the  medicinal  value  of  this  drug  iu 
certain  eases,  but  protests  against  its  use  in  articles  of  food. 
It  retards  the  action  of  the  gastric  juice  upon  albuminoid 
substances  as  well  as  saecbarification  of  starch  by  ptyalin. 
The  experiments  of  Dr.  Worms  prove  that  in  some  persons 
the  prolonged  ingestion  of  saccharine  in  small  doses  is 
followed  by  pains  in  the  stomach  and  disturbed  digestion. 
These  symptoms  ceased  when  the  saccharine  was  discon- 
tinued and  reappeared  on  its  resumption.  Saccharine  has 
already  found  its  way  into  use  as  a  moans  of  sophistication. 
The  Acadeiriy  of  Medicine  (Paris)  has  formally  con- 
cluded that  saccharine  must  not  be  regarded  as  a  food,  but 
merely  as  an  article  of  medicine. — W.  S. 


(S)— SANITARY  CHEMISTRY. 

To.ric  Action  of  Water  Oas  and  Generator  Gas.     O.  Wyss. 

Zeits.  f.  angcw.  Chcm.  1888,  465—468. 
ExrEiiiMKXTs  made  on  frogs,  mice,  guinea-pigs,  rabbits, 
and  cats,  showed  that  the  toxic  action  of  water  gas  and 
generator  gas  was  due  solely  to  CO,  the  quantities  of  SH;, 
CO.,,  and  CH4  present  in  them  being  far  too  small  to  have 
any  appreciable  effect. 

"o-l  per  cent,  of  water  gas  or  0-3  per  cent,  of  generator 
gas  is  sufficient  to  render  the  air  of  a  room  injurious,  while 
I  per  cent,  and  1  -5  per  cent,  respectively,  make  it  fatal  to 
warm-blooded  animals. 

A  room  of  43  cbm.  would  be  rendered  lethal  if  an 
ordinary  gas-tap  delivering  water  gas  were  left  open  iu  it 
for  an  hour. 

The  danger  attending  the  use  of  water  gas  and  generator 
gas  is  increased  both  by  their  being  odourless  and  by  their 
property  of   spce<lily   destroying   consciousness,    which    is 
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almost  till'  first  symptom  of  tlieir  preseuue.  Great  caution 
is  ilierefore  lU'cessary  in  tbeir  use,  particularly  in  the 
disposal  of  tlie  products  of  combustion,  on  account  of  the 
likelihood  of  their  containing  unbumt  CO. — B.  B. 


Corrosion  of  Zinc  Pipes.     Diugl.  Polyt.  J.  269,  280. 

Max  Mi;i,LEB  (Zeits.  f.  angew.  Chem.  1888,  1,  24),  draws 
attention  to  a  remarkable  corrosion  of  zinc  pipes.  Of  the 
many  zinc  pipes  which  carry  the  rain-water  off  the  roof  of 
the  Ivoyal  castle  at  Brunswick,  only  those  which  drain  the 
copper-covered  dome  corrode  very  rapidly. 

The  original  piping  made  of  zinc  plate  was  corroded  to 
the  tliickness  cf  paper ;  the  surface  consisted  of  copper 
oxide,  while  the  under  layer  was  chiefly  composed  of  zinc 
oxide.  The  analysis  of  both  layers,  carefully  freed  from 
zinc  and  powdered  together,  iudicated  the  following  com- 
position:— 

Per  Cent. 

Insoluble  in  HCl Vm 

CuO 20-Sl 

FejOj+Al.Oj li-91 

CO4 5'75 

SO3 2-32 

ZnO 30'97 

CaO 3-44 

Moisture  and  organic  matter  (residue) . .      2'05 

The  author  made  a  number  of  analyses  of  rain  and  snow 
water  collected  in  the  neighbourhood  of  Brunswick,  and  he 
has  come  to  the  conclnsion  that  the  corrosion  is  due 
primarily  to  the  action  of  the  ammonia  contained  in  the 
water.  The  ammonia  dissolves  the  oxide  and  basic  carbo- 
nate of  copper  on  the  roof :  the  copper  is  then  reprecipitated 
by  the  zinc  of  the  water-pipes  and  the  subsequent  corrosion 
of  the  zinc  is  then  entirely  due  to  galvanic  action. 

— H.  T.  P. 


XIX.-PAPER,  PASTEBOARD,  Etc. 

Change  which  Paper  umhrijocs  when  Stored.     Papier  Zeit. 

13,  893. 
It  is  shown  that  the  firmness  of  paper  sized  with  resin 
increases  by  storage  owing  to  the  fact  that  the  resin  in  the 
paper  undergoes  an  operation  of  hardening  by  exposure  to 
the  air.  The  tensile  strength  of  paper  prepared  with  the 
addition  of  "sulphite-cellulose"  is  diminished  by  storage, 
whilst  paper  made  from  rags  does  not  suffer  in  this  respect. 

— D.  B. 


PATENT. 

Improeemenls  relating  to  Apparatus  for  Treating  Vegetable 
Substances  for  the  Produetion  of  Paper  .SVocft.  H.  H. 
Lake,  Loudon.  From  J.  A.  Manning,  W.  M.  Peckham, 
and  A.  Chambers,  Troy,  New  York,  U.S.A.  Eng.  Pat. 
8059,  .June  1,  1888.     8(/. 

The  apparatus  consists  of  a  digester  with  an  auxiliary 
reservoir  placed  over  it.  The  two  vessels  are  connected  by 
means  of  pipes,  and  when  tlie  contents  of  the  lower  tank 
have  reached  the  boiling  point,  part  is  pumped  into  the 
upper  vessel,  whence  it  flows  back  into  the  lower  one 
again,  entering  it  at  the  bottom,  just  between  the  steam 
injectors.  By  this  means  the  Hquor  is  kept  in  constant  cir- 
culation and  becomes  evenly  cooked.  Drawings  accompany 
the  specification  showing  the  arrangement  of  the  pipes. 

— E.  E.  B. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTEACTS. 

Catalpin  .  a  bitter  principle.     E.  Claassen.    Amer.  Chem. 
J.  10,  328—330. 

Catalvin  is  obtained  from  the  bark  and  fruit  of  Cntalpa, 
bignonioides  Wal.,  by  extraction  with  alcohol,  evaporation, 
solution  in  water,  precipitation  with  lead  acetate,  and  ex- 
traction of  the  syrup  obtained  by  mixing  the  filtrate  with 
barium  carbonate,  and  evaporating  with  ether  and  alcohol 
(3:1). 

To  induce  crystallisation  this  solution  was  evaporated, 
the  residue  dissolved  in  water,  filtered,  and  concentrated. 
-Vs  no  crystals  formed,  animal  charcoal  was  added  to  extract 
the  principle,  allowed  to  stand  24  hours,  filtered  off,  washed, 
and  extracted  with  boiling  alcohol.  The  extract  was 
evaporated,  dissolved  in  w  ater,  filtered,  and  concentrated ; 
crystals  theu  appeared,  white  and  acicular  or  silky  and 
slender  (often  curved)  when  pure,  disposed  radiallv  in  tufts. 
Catalpin  is  a  glucoside  ;  it  is  soluble  in  water  hot  and  cold  ; 
easily  soluble  in  alcohol,  difficultly  in  ether;  soluble  in 
benzene  and  auiyl  alcohol,  nearly  insoluble  in  chloroform. 
It  does  not  reduce  alkaline  copper  solution  unless  previously 
boiled  with  dilute  sulphuric  acid.  Tannin  gives  no  precipi- 
tate, even  after  the  addition  of  dilute  sulphuric  acid,  but 
after  boiling  it  becomes  turbid  on  cooling. 

It  has  no  action  on  ammoniacal  silver  nitrate,  ferric 
chloride,  lead  acetate,  phosphomolybdic  acid,  phospho- 
molybdic  acid  and  ammonia,  potassium  mercuric  iodide,  or 
iodine  in  potassium  iodide.  It  is  precipitated  by  basic  lead 
acetate ;  it  slowly  reduces  gold  chloride  ;  cone,  hydrochloric 
acid  and  strong  caustic  potash  dissolve  it  without  changi'  of 
colour.  The  solution  in  cone,  nitric  acid  is  first  colourless, 
then  yellow,  and  on  heating  reddish  yellow.  Cone,  sulphuric 
acid  dissolves  it  with  a  violet  colour  ;  this  is  changed  by  a 
little  nitric  acid  first  to  light  brownish  red  then  to  redish 
brown. — B.  B. 


Piperidine   Colouring-Matters.     B.  Lachonicz.     Monatsh. 
("hem.  9,  50.5— .509. 

All  the  quinones  (benzo-  tolu-  naphtha  pheuanthra- 
quinone),  which  the  author  experimented  on,  react  with 
piperidine,  yielding  colouring-matters  Avliich  are  readily 
changed  by  acids  and  alkalis.  When  an  alcoholic  solution 
of  quinone  is  mixed  with  an  excess  of  piperidine,  the  reaction 
commences  immediately,  and  is  complete  in  about  an  hour. 
The  colouring- matter,  CsHoO^^NC^Hio);,  separates  in  thick, 
reddish,  violet  prisms  with  blue  reflex.  It  melts  at  1  "8",  is 
insoluble  in  water,  and  only  sparingly  soluble  in  cold 
organic  solvents,  but  readily  in  cold  concentrated  hydro- 
chloric acid.  Xeutral  or  alkaline  solutions  are  blood-red, 
acid  solutions,  carmine.  Wanning  with  acids  destroys  the 
colour.  The  formation  of  this  substance  is  expressed  by 
the  equation — 

3  CeH.O,  -I-  2  C^HhN  = 
C^HACNC^H.o);  +  2C,H^(0H), 

ITydroqninone  can  be  advant.ageously  employed  in  the 
above  reaction  in  the  place  of  quinone,  as,  although  the 
reaction  takes  place  much  more  slowly,  the  formation  of 
any  by-product  is  avoided. 

Other  secondary  amines  (diethyl-  dipropyl-  diamyl- 
amine)  are  slowly  oxidised  by  hydroqninone,  and  resinous 
products  are  formed. 

■Wiien  piperidine  (2  mols.)  is  added  to  an  alcoholic 
solution  of  toluquinone,  the  mixture  becomes  purple-red, 
but  no  crystalline  compound  can  be  isolated  ;  if  an  excess 
of  piperidine  is  added  the  colour  changes  to  brown,  and 
light  brown  needles,  melting  at  105',  separate  after  some 
time.  The  real  dye  remains  in  solution  and  separates  in  an 
amorphous  condition. 

Phenanthraquinone  and  piperidine  jield  a  red  colouring- 
matter  and  a  brown  amorphous  substance  when  heated 
together  for  a  long  time,  but  the  products  cannot  be  com- 
pletely separated. — F.  S.  K. 
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Ilemural  of  lodate  from  Iodide  of  Polds.iiiim  hi/  means  of 

Zinc   Amalgam.       U.    N.    Morse    :iih1    W.    M.   Burton. 

Aiiier.  C'hcm.  J.  10,  321—322. 
Zinc  aiimlcjani,  rich  iu  zinc,  is  preiiiivcd  b.v  shaUiiig  zinc 
iliist  with  mercury  in  presence  of  tartaric  acid  and  washing 
with  water. 

The  sohition  of  potassium  iodide  is  hoilcd  with  it,  when 
any  iodate  present  is  reduced,  zinc  hjdroxide  being  formed. 

Tlie  filtered  sohition  is  found  to  "be  quite  free  from  zinc 
and  nuTcnrv. 

Experiments  with  the  pure  iodate  showed  that  quantities 
of  1  and  2  irrms.  in  .jO  cc.  of  water  were  completely  reduced 
in  45  and  75  minutes  respectively. 

liromate  and  chlorate  of  potassium  are  also  reduced  by 
the  fame  reagent,  but  with  successively  increased  difficulty. 

— B.  B. 


Decomposilidii   of  Calcium    Carbonate   by   Heat.     H.  Le 

Chatelier.  Ann.  des  Mines,  1887,  374—375. 
The  author's  experiments  show  that,  when  calcium  car- 
bonate is  heated  rapidly,  decomposition  sets  iu  at  tempera- 
tures \arying  from  890°  with  precipitated  carbonate  to  930° 
with  marble,  or,  if  magnesium  carbonate  be  also  present, 
at  "20°.  More  accurate  experiments  show,  however,  that 
at  the  same  temperature,  the  limit  of  the  tension  of 
decomposition  is  the  same  for  all  forms  of  the  carbonate, 
but  the  limit  is  reached  sooner  by  the  precipitated  carbonate 
than  by  chalk  or  marble.  Below  500°  the  decomposition  is 
too  slow  to  admit  of  accurate  experimental  observation ;  at 
500'  it  only  amounts  to  -nnhro  "^  '''^  mass  per  hour,  and  it 
is  only  at  812°  that  the  tension  of  the  decomposition  is 
equal  to  the  atmospheric  pressure. 

Iu  the  manufacture  of  lime  the  temperature  employed  is 
presumably  about  850°. — U.  A.  L. 


PATENT. 
Improi-emenI    in    the    Muiiufacturc   of    Salol.      Ger.    Pat. 

43,713,  July  22,  1887.     M.  v.  Keuckl  and  P.  v.  Heyden, 

Nachf. 
Ix  the  manufacture  of  salol  from  salicylic  acid  and  phenol, 
or  sodium  salicylate  and  phenol,  or  sodium  salicylate  and 
sodium  phcnolate  by  means  of  phosphorus  oxychloride  or 
pentachloride,  the  trichloride  may  be  used  instead  of  the 
latter  products,  or  sulphur  oxychloride  may  be  used,  also 
acid  sulphates  of  the  alkalis. 

In  the  case  of  phosphorus  trichloride,  for  instance, 
1  nu)l.  is  allowetl  to  run  into  a  melt  of  1  mol.  salicylic  acid 
and  1  mol.  phenol.  If  SO..CU  is  employed,  it  is  advisable 
to  take  sodium  salicylate  aud  phenol  or  sodium  phenate. 

By  heating  a  mixture  of  salicylic  acid  and  phenol  with 
the  acid  sulphates,  the  sulphates  act  as  dehydrating  agents, 
and  salol  is  formed. 

Other  dehydrating  salts  give  ketones. 

By  using,  instead  of  salicylic  acid,  o-hydroxynaphthoic 
acid,  0-  or  ;j-uitrosalicylic  acid,  resorcinol-carboxylie  acid, 
aud,  instead  of  phenol,  other  similar  bo<lies,  resorcinol, 
pyrogallol,  thymol,  nitrophenol,  o-  aud  ;8-naphtliol,  analogous 
reactions  occur. — T.  L.  B. 


XXI.-PHOTOGEAPHIC  MATEKIALS  AND 
PEOCESSES. 

Vrthochromatic  Emulsion   Collodion.    J.  M.  Eder.     Phot. 

Arch.  29,  1"7. 
'J'HK  author  describes  the  following  mode  of  preparing 
collodion  sensitive  to  colour: — 15  grms.  of  crystallise<l 
nitrate  of  silver  are  dissolved  in  12  cc.  of  water  and  the 
solution  treated  with  90  cc.  of  95  per  cent,  alcohol.  This  is 
then    mixed  with    150  cc.  of  4   per  cent,  plain    collodion. 


In  another  vessel  15  grms.  of  cadmiinn  bromide  are  dis- 
solved iu  7a  cc.  of  a  warm  alcoholic  solution  of  cosin 
(1  in  800),  and  the  solution  mixed  with  150  ce.  of  4  per 
cent,  plain  collodion.  Prom  5  to  1  o  cc.  of  this  are  then  added 
gradually  to  the  collodion  sensitiseil  with  silver,  the  addi- 
tion being  nuide  in  the- dark  and  -with  constant  agitation. 
The  collodion  is  then  tested  with  potassium  bichromate  for 
free  nitrate  of  silver.  The  latter  should  always  be  present, 
aUhough  only  in  small  quantity.  The  exposure  to  light  may 
be  elfected  without  the  application  of  yellow  glass.  The 
picture  is  developed  in  the  usual  manner. — D.  B. 


Use  of  Chrome  Alum   in  ike  Emulsion.     Phot.  Arch.  29, 
154. 

The  addition  of  chrome  alum  is  said  to  prevent  the  curling 
of  the  photographic  sur.'aee,  although  it  affects  its  sensitive- 
ness. Aci'ording  to  Burton  this  is  due  to  the  presence  of 
free  sulphuric  acid  in  commercial  chrome  alum,  and  when 
this  is  removed  the  photographic  properties  return.  He 
therefore  recommends  the  recrystallisation  of  the  product, 
or,  preferably,  treatment  of  a  5  percent,  solution  with  a 
sufficient  amount  of  ammonia  to  produce  a  small  permanent 
precipitate. — D.  B. 


Emulsion  Collodion  hiqhiii  sensitive  to  Colour.     E.  Albert. 
Pliot.'Zeit.  12,  IGfi. 

TiiE  author  has  prepared  emulsion  collodion,  which  is  as 
.sensitive  as  gelatin  and  dees  not  require  the  use  of  yellow 
glass.  He  proposes  to  dissolve  the  silver  salt  of  eosin  in 
ammonia  and  neutralise  the  alkali  with  picric  acid.  By  this 
treatment  tlie  tendency  to  fog  is  not  merely  prevented,  but 
the  ammonium  pierate  thus  formed  acts  as  colouring- 
matti-r,  which  absorbs  the  ultra-violet  rays. 

The  author  also  shows  that  a  solution  of  acseulin, 
although  colourless,  changes  the  ultra-violet  info  fluorescent 
rays,  and  that  potassium  bichromate  absorbs  the  violet 
completelv,  e\en  when  applied  in  a  very  dilute  solution. 

— D.  B. 


XXII.-EXPLOSIVES,  MATCHES,  Etc. 

Ncio  Explosives.     Chcm.  Indust.  H,  350—352. 

linmite.  —  This  explosive,  the  invention  of  a  Swede 
(8joberg),  is  prepared,  according  to  one  method,  bv 
treatiug  10  parts  of  ammonium  nitrate  and  7  parts  of 
potassium  chlorate  with  a  solution  of  1  part  naphthalene 
in  2  parts  of  rectified  paraffin  oil.  Amimg  the  advantages 
claimed  for  romite  is  included  safety  in  manufacture, 
transport,  and  use,  but  the  writer  of  this  article  calls 
attention  to  the  widely-known  fact  that  chlorate  compounds 
constitute  unsafe  and  unstable  explosives,  and  refers  to  the 
spontaneous  ignition  of  some  romite,  whilst  being  conveyed 
from  Sweden  to  Germany,  for  experimental  purposes,  under 
the  sviperintendence  of  the  inventor  himself. 

Carbo-JJi/iiamite.  —  The   in\eution   of    W.    D.   Borland. 
{See  this  Journal  1888,  588.)— E.  G.  C. 


XXIII.-ANALYTICAL  CHEMISTRY. 

On  the  }'aluc  of  Fuels.    P.  Fischer.    Zeits.  f.  iiugcw.dheni. 

12,  351—352. 
Sc!1ieui!i;ii-Kkstxer,  as  well   as   Piseher,  have  pointed  out 
that  the  heat  of  combustion,  especially  of  coal,  cannot  be 
calculated  from   its  elementary  comiiosition,  but    must  be 
determined  by  direct  experiment.    Por  this  purpose  Piseher 
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recommends  the  following  calorimeter.  A  is  a  silver  vessel, 
into  which  dry  oxygen  is  admitted  by  means  of  the  tube  </, 
which  is  connected  to  A  by  an  iodia-rftbhcr  rinir  at  the 
level  of  the  water.  The  tube  a  is  continued  down  into  z 
(a  platinum  crucible)  by  a  platinum  tube  which  has  a  few 
small  lateral  perforations  near  the  top.  The  platinum 
crucible  z  k  covered  with  a  platinum  wire  gauze  «,  through 


which  the  products  of  combustiou  rise  and  heat  the  oxyj^en 
ill  the  platinum  tube  and  get  mixed  with  oxysen,  eutermg 
at  the  perforations,  before  they  again  pass  down  through 
the  proiectin"  hot  wire  saiize  w  and  between  a  foil  nng  v 
and  the  glowmg  sides  of  "the  platinmn  crucible.  The  gases 
then  pass  down  through  i  into  the  box  c  c  where  (by  the 
arrantrement  shown  above)  they  are  made  to  touch  the 
sides  of  c  e  before  passing  up  the  tube  e.  The  temperature 
of  the  "■ases  issuing  from  e  is  hardly  0-1°  above  the  tempera- 
ture of'the  water  in  B.  Through  b  the  gases  are  conducted 
through  two  calcium  chloride  tubes  and  three  caustic  soda 
tu1)es''(for  water  and  carbon  dioxide  determination),  then 
through  a  tube  with  glowing  copper  oxide,  to  ensure 
complete  combustion  of  any  unburnt  gases,  and  finaUy 
■i.rain  through  calcium  chloride  and  soda-hme  tubes.  Any 
imused  oxyen  is  collected  in  a  gasometer  and  can  be 
used  over  a.'^ain.  The  space  C  between  B  and  the  wooden 
casiu"  is  filled  with  eider-down.  The  silver-plated  lid  n  n 
is  made  in  two  halves,  one  of  which  is  provided  with  two 
semicircular  holes  for  a  and  b,  a  hole  for  the  thermometer  < 
(which  can  be  read  to  -or),  and  two  holes  provided  with 
ivory  rin-TS  for  the  plated  stirrer.  The  sturiiig  rods  are 
screwed  to  an  ivory  support,  and  can  be  worked  from  Bome 
disUince.— IT.  W.  T.  K. 

L    CailleU'ls  Ncv    Gas    yinnnnmeler.     Uiugl.   Polyt.  J. 

269,222-223. 
Cailletei's  gas  thermometer  is  one  which  is  maintained 
at  a  constant  volume.     As  it  is  intended  for  the  measure- 


ment of  very  low  temperatures,  the  gas  in  the  bulb  is 
hydrogen.  The  bulb  --1  is  of  almut  25  cc.  capacity,  and 
is  connected  with  the  short  arm  C  of  a  manometer  by 
means  of  a  capillary  tube  B.     The  long  graduated  arm  1> 


of  the  manometer  is  connected  with  a  spherical  mercury 
reservoir  (r  bv  means  of  an  india-rubber  tube.  The  support 
in  which  G  is"  fixed  works  in  a  groove,  and  can  be  raised 
or  loweretl.  In  carrying  out  a  determination  with  this 
thermometer,  A  is  immersed  in  the  space  or  substance  the 
tempera'  re  of  wliich  is  to  be  ascertained,  and  G  is  then 
raised  t  lowered  till  the  surfaci^  of  the  mercury  in  C 
touches  a  platinum  wire  at  p,  which  is  fused  into  C  as  near 
as  possible  to  the  opeuing  of  the  c.ipillary  tube  B  and  on  a 
level  with  the  zero  point  of  the  scale  on  X>.  in  doing  so, 
the  electric  circuit  b  b  is  closed,  and  at  the  moment  of  con- 
tact the  bell  S  ruigs.  As  soon  as  this  occurs  the  supply  of 
mercury  is  shut  off  by  means  of  the  screw-valve  i?,  and 
the  height  of  the  mercury  in  D  read  off.  lieadiugs  and 
the  corresponding  temperatures  of  the  gas  in  A  are 
l)reviously  calculated,  tabulated,  and  confirmed  by  com- 
parison with  the  readings  of  a  mercury  thermometer 
between  the  limits  +  oU'  and  —  30'  C.  The  volume  of  the 
capillary  tube  /J  up  top  is  only  0- 006  of  the  volume  of 
A,  and  on  the  assumption  that  the  whole  of  this  tube 
remains  at  the  ordinary  temperature,  the  error  will  hanlly 
amount  to  0*3'  on  a  difference  of  200'  C.,  i.e.,  the  error 
amounts  to  j^  of  the  temperature  measured.  In  calculating 
the  table,  the  temperature  of  the  mercury  column  is  taken 
at  -r  la^  C. ;  at  other  temperatures  a  small  correction  has  to 
be  applied  to  the  numbers.  The  instrument  is  very  delicate, 
as  2-36  mm.  on  the  scale  correspond  to  one  degree. 

Cailletet  and  Bouty  have  employed  this  thermometer  iu 
their  experiments  on  electrical  resistances  at  low  tem- 
peratures.— F.  W.  T.  K. 

An  AspiraUr  with  Constant  OutHow.     O.  Binder.     Zeits. 

Anal.  Chem.  27,  465—466. 
The   usual   form  of   aspirator  draws    in  more  gas    at  the 
beginning  of  the  operation  than  towards  the  end,  in  eon- 
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sequence  of  the  decreasio};  level  of  the  water,  and  consequent 
slackening  of  the  tlow.  An  aspirator  with  a  constant 
column  of  water  is  shown  in  the  figure.  It  consists  of  a 
ilariotte's   bottle,   to   the   exit    tube   of  which  a   Woulfs 


Kg.  2. 


Determination  of  Nitric  Acid.     H.  Wilfarth.     Zeits.  Aual. 
Chem.  27, -111— 433. 

The  method  described  by  the  author  is  based  upon  that  of 
Schlosing.  The  sohitiou  of  the  acid  is  decomposed  with 
ferrous  chloride.  About  |  grm.  saltpetre  is  taken  and 
decomposed  with  20  cc.  FeCL  solution  and  60  cc.  HCl, 
sp.  gr.  1  •  124.  The  reduction  is  performed  in  an  atmosphere 
of  COo.  The  apparatus  required  is  shown  in  the  figure. 
The  decomposition  takes  place  in  the  flask  A  closed  by  a 
double-bored  stopper.  CO;  passes  through  the  U-tube  /( 
filled  with  water,  then  through  the  tube  a  to  the  three-way 
cock,  and  finally  by  b,  which  is  drawn  out  to  a  point,  into 
the  flask.  The  nitric  oxide  passes  through/,  provided  with 
a  bulb,  into  the  receiver  B  cooled  in  water.  The  UCl 
condenses  here.  The  NO  passes  through  q  into  C  filled 
with  soda  solution,  where  it  is  freed  from  the  last  trace  of 
HCl,  and  then  into  the  absorption  apparatus  D  and  E.  D 
is  a  flask  of  250  cc.  capacity  to  which  20  cc.  standard  NaO;! 
solution  and  30 — 50  cc.  HjO;  is  added. 

Some  of  the  liquor  is  djawn  over  into  E  by  dipping  the 
end  o  into  the  flask.  D  is  then  closed  with  a  double-bored 
cork  into  which  the  tubes  /  and  p  are  fitted ;  /  does  not  dip 
into  the  liquid.  In  order  to  determine  the  end  of  theireaction 
metadiamidobenzene  test  paper  is  placed  in  the  current  of 
gas  by  disconnectins  the  apparatus  at  h.  A  trace  of  JJU 
gives  at  once  a  brown  stain.  If  no  stain  appears  the  alkaline 
solution  is  withtlrawn  and  a  second  determination  may  be 
immediately  commenced.  The  three-way  cock  is  turned  so 
that  a  is  connected  with  c  and  the  liquid  in  A  is  driven  out 

Fig.  I.  , 


Fig.  2. 


Fig.  3. 


bottle  is  attached,  serving  as  a  mercury  valve.  If  the 
pressure  in  the  aspirator  changes,  a  back-flow  is  preTented 
by  the  mercury.  If  the  gases  passing  through  the  aspirator 
are  soluble  in  water,  the  quantity  dissolved  is  much  de- 
creased by  enclosing  the  inlet  tube  within  a  larger  tube,  as 
shown  in  the  figure.  The  gases  then  pass  through  a  narrow 
column  of  water,  and  little  absorption  occurs. — J.  B.  C. 


through  </.  If  1  is  now  closed  and  the  cock  turned  so  that 
the  connexion  between  a  with  c  and  6  is  closed,  a  partial 
vacuum  is  formed  in  A,  which  is  sufficient  to  draw  up  the 
solutions  required  for  a  second  determination.  The  oxidation 
of  NO  by  hydrogen  peroxide  is  not  quite  so  simple  as  might 
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first  appear.  At  0'  in  an  atmosphere  of  CO;  nitric  acid  is 
oxidised  to  nitrous  acid.  If  the  air  is  not  expelled  the  nitric 
oxide  first  forms  the  tetroxide,  which  is  fiirther  oxidised  to 
nitric  acid — 

NoOj  +  H.,0;  +  2  XaOH  =  2  XaNOj  +  2  H„0. 

In  a  warm  solution  more  nitrous  acid  is  formed  than  in 
the  cold,  ^^'hen  all  the  NO  is  driven  over  into  D  and  E, 
these  vessels  are  allowed  to  stand  for  an  hour.  The  tube  / 
is  disconnected.  The  contents  of  E  poured  into  D  and, 
after  dilution,  acidified  with  2U  ce.  HnSO^.  The  solution  is 
then  boiled  and  titrated  with  soda  solution.  The  amount  of 
alkali  neutralised  corresponds  to  the  quantity  of  nitric  acid 
preseut. 

In  conducting  the  determination  the  apparatus  must  be 
completely  filled  with  CO.i  gas.  To  determine  this,  the 
piece  of  apparatus  shown  in  the  accompanying  figure  is 
employed.  A  sample  of  gas  passing  through  the  apparatus 
is  collected  in  M  and  is  allowe<l  to  pass  up  into  E,  which  is 
filled  with  KOH  solution  from  the  bottle  K. 

A  series  of  analyses  are  given  by  the  author  showing 
good  results. — J.  B.  C. 


A  Method  by  which  the  use  of  Tared  Filfej'-papers  in 
weighing  certain  Precipilates  may  be  avoided,  and  reduc- 
tion by  Filter-paper  prevented,  L.  L.  de  Koninck.  Zeits. 
f.  angew.  Chem.  18S8,  42". 

In  the  estimation  of  potassium  and  ammonium  by  means  of 
platinic  chloride,  the  precipitate  is  removed  as  completely 
as  possible  and  the  residue  adherent  to  the  paper  is  washed 
off  with  hot  water,  evaporated  dry  in  a  crucible,  to  which 
the  main  precipitate  is  then  added,  and  the  whole  diicd  as 
usual. 

When  weighing  As  as  Mg-jjAs^O-,  P.-Oj  as  Mg.,PoO;, 
ZnC03  and  CdCUj  as  ZnO  and  CdO  respectively,  the  pre- 
cipitates may  be  treated  in  a  similar  way.  The  residuary 
precipitates  adhering  to  the  filter-paper  are  dissolved  in 
dilute  HNO3,  evaporated  dry  in  the  crucible,  to  which  the 
main  precipitate  is  then  added,  and  ignited  and  weighed  as 
usual.— H.  T.  I". 

The  Electrolytic  Method  <if  determining  Iron.     E.  F.  Smith. 
Amer.  Chem.  J.  10,  330—332. 

The  solution  containing  the  iron  has  added  to  it  an  excess 
of  sodium  citrate,  e.g.,  1  grm.  of  the  air-dried  salt  in  10  cc. 
of  water  for  0015  grm.  of  Fe,  and  a  few  drops  of  citric 
acid,  and  is  electrolysed  in  a  platinum  dish  with  a  current 
capable  of  liberating  6 — 15  cc.  of  oxyhydrogen  gas  per 
minute. 

The  volume  of  the  liquid  (40 — 150  cc),  quantity  of 
sodium  acetate,  and  strength  of  current,  may  vary  within 
tolerably  wide  limits  without  affecting  the  results.  The 
deposit  is  usually  complete  in  from  4  to  8  hours. 

All  the  experiments  were  made  with  pure  ferric  ammonium 
sulphate  except  three,  in  one  of  which  aluminium  was 
present,  and  in  the  other  tno  a  solution  of  titanium  had 
been  added,  without  influencing  the  results. 

No  iron  was  found  in  the  liquid  after  electrolysis ;  the 
deposited  metal  was  compact  and  steel-like  in  appearance, 
and  underwent  no  alteration  on  exposure  to  the  air  of  the 
balance  room  for  some  weeks. — B.  B. 


Employment  of  Hydroxylamine  Hydrochloride  in  Quan- 
titative Analysis.  A.  Laincr.  Monatsh.  Chem.  9, 
533—536. 
As  pure  hydroxylamine  hydrochloride  can  now  be  obtained 
at  a  relatively  low  price,  it  can  be  advantageously  employed 
in  quantitative  analysis. 

Silver  chloride,  bromide,  and  iodide  are  readilj'  reduced 
by  a  warm  alkaline  solution  of  hydroxylamine  hydro- 
chloride ;  the  metal  is  obtained  in  the  pure  state  by 
simple  decantation,  and  can  be  at  once  employed  for  the 
preparation  of  silver  nitrate.  Sodium  thiosulphate  solutions 
of  these  silver  salts  behave  similarly.  The  silver  in  a 
potassium  silver  cyanide  solution  cau  also  be  estimated  by 
this  method,  but  the  reagent  must  be  added  slowly  to  avoid 
frothing.     When  the  first  energetic  reaction  is  at  an  end, 


the  whole  is  boiled  with  an  additional  quantity  of  the 
reagent,  and  when  no  further  separation  takes  place,  the 
metal  (!I0  to  98  per  cent.)  is  filtered  off.  The  filtrate  is 
boiled  with  a  fresh  quantity  of  the  reagent,  evaporated  to  a 
small  bulk,  diluted  with  water,  and  the  remainder  of  the 
silver  separated.  Quantitative  experiments  gave  satisfactory 
results.— E.  S.  K. 


Estimation  of  Car/ion  in  Commercial  Iron.     De  Koninck. 

Zeits.  Anal.  Chem.  27,  463 — 464. 
The  method  usually  adopted  for  estimating  carbon  in  iron 
consists  in  dissolving  out  the  iron  with  cupric  chloride  and 
ammonium  chloride  solution,  and  then  oxidising  the  residual 
carbon  by  means  of  chromic  acid  and  sulphuric  acid  to 
CO2,  which  is  collected  in  potash  bulbs.  I'nless  the  carbon 
is  completely  freed  by  washing  from  chlorides,  the  subse- 
quent oxidation  may  give  rise  to  the  evolution  of  chlorine, 
which  will  vitiate  the  results.  This  may  be  avoided  by 
bringing  into  the  flask,  in  which  oxidation  occurs,  a  small 
quantity  of  silver  sulphate. — J.  B.  C. 


Qualitative  .'Reparation  of  Gold  and  Platinum  from 
Arsenic,  Antimony,  and  Tin.  De  Koninck  and  A. 
Lecremier.  Zeits.  Anal.  Chem.  27,  462—463. 
The  dry  or  wet  mixed  sulphides  are  heated  in  a  current  of 
HCl  gas.  Antimony  and  tin  are  rapidly  volatilised  as 
chlorides,  and  also  the  sulphide  of  arsenic,  but  without 
change.  The  residue  consists  of  gold  and  platinum.  The 
volatile  substances  condense  partly  in  the  cooler  portion  of 
the  apparatus,  partly  in  a  receiver  containing  water.  By 
filtration  the  arsenic  is  separated  from  the  antimony  and 
tin.— J.  B.  C. 


Method  for  Estimating  Manganese.     L.  Schneider.  Dingl 

Polyt.  J.  269,  224—230. 
This  method  depends  primarily  on  the  fact  that  in  presence 
of  a  large  quantity  of  nitric  acid  a  manganous  salt  is 
rapidly  and  completely  oxidised  to  permanganic  acid  on 
the  addition  of  bismuth  tetroxide,  and  this  at  the  ordinary 
temperature.  The  latter  is  an  important  point,  for  at  a  high 
temperature  a  solution  of  permanganic  acid  undero-oes 
partial  decomposition,  and  this  decomposition  takes  place 
more  rapidly  still  if  manganous  oxide  is  present,  manganese 
peroxide  being  formed,  which  falls  down  as  a  flocculent 
precipitate. 

Oxidation  of  Manganese  to  Permanganic  Acid. — In  usinc 
the  bismuth  tetroxide  reaction,  manganese  peroxide  is  pre- 
cipitated if  the  solution  is  neutral  or  only  sUghtly  acid. 
Other  circumstances  which  also  affect  the  action  of  the 
manganous  oxide  on  the  manganic  acid  are  the  relative 
proportions  in  which  they  are  present,  the  concentration  of 
the  solution,  the  nature  and  quantity  of  the  free  acid 
present,  and  finally  the  temperature  of  the  solution. 
Schneider  finds  nitric  acid  to  be  the  most  suitjible,  and 
when  the  proportions  are  1  mgrm.  of  manganese  to  2  cc.  of 
nitric  acid  (about  1-2  sp.  gr.,  obtained  by  mixing  1  vol.  of 
concentrated  nitric  acid  with  2  vols,  of  water),  no  peroxide 
is  precipitated  at  the  ordinary  temperature  during  the  process 
of  oxidation  or  during  the  subsequent  reduction.  The  nitric 
acid  should  be  free  from  lower  oxides  of  nitrogen.  This  is 
easily  determined  by  adding  a  drop  of  permanganate  solu- 
tion to  the  nitric  acid  solution,  when  the  pink  colour  should 
not  disappear  in  th«  course  of  a  few  minutes.  On  addinw 
finely-divided  bisnmth  tetroxide  in  excess  to  the  solution  of 
manganese  in  acid,  the  latter  immediately  turns  a  deep 
violet,  and  oxygen  is  evolved.  If  bismuth  tetroxide  is 
present  in  excess  the  reaction  is  found  to  be  complete  when 
the  evolution  of  oxygen  ceases,  and  takes  only  a  few 
minutes  if  it  is  assisted  by  shaking  up  the  liquid.  The 
solution  is  put  aside  for  a  few  minutes,  during  which  the 
bismuth  tetroxide  settles,  and  the  liquid,  containing  all  the 
manganese  as  permanganic  acid,  is  then  filtered  through 
asbestos,  and  the  manganese  determined  by  titration.  Ex- 
periments have  shown  that  even  in  presence  of  considerable 
quantities  of  ferric  oxide  and  sulphuric  acid  the  oxidation 
is  complete. 
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Tilralion  ofthePermiinffaiiicAcid.—f^uhiie'ulvi  fiuds  that 
a  solution  of  hydrogen  peroxide  is  the  only  one  which  can 
be  u>'ed  for  the  direct  titration  of  the  permanganate  in  the 
nitric  acid  sohition.  It  resists  the  oxidising  action  of  the 
nitric  acid  and  behaves  like  a  reducing  agent  towards  the 
permanganate.  The  reaction  may  be  represented  as  follows  :    i 

2  KMuC)4  +  5  H.0,=  2  MnO  +  K.O  +  5  H»o  +  5  O,.  I 

No  intermediate  products  are  formed,  and  the  titration  can  be  | 
accurately  carried  out  with  any  quantity  of  manganese  in  a 
solution  obtained  as  previously  described.  For  standardis- 
ing the  hydrogen  peroxide  solution  ii  known  quantity  of 
potassium  permanganate  is  taken  and  dilute  nitric  acid 
(sp.  gr.  1  '2)  is  added  in  the  proportion  of  2  cc.  to  1  mgrm,  of 
manganese.  The  hydrogen  peroxide  solution  should  contain 
aboiit  0*5  per  cent,  of  peroxide,  i.e.,  1  ce.  nearly  corresponds 
to  3  nigrm.  of  manganese.  A  solution  of  this  degree  of 
dilution  is  fairly  stable  and  docs  not  require  frequent 
standardisation. 

it  should  be  noted  that  since  commercial  hydrogen 
peroxide  solution  frequently  contains  traces  of  chlorides,  and 
commercial  bismuth  contains  traces  of  silver,  a  white 
turbidity  is  often  obt-.ined  during  titration;  this,  however, 
does  not  interfere  with  the  analysis.  Silver  nitrate  should 
on  no  account  be  added  to  the  hydrogen  peroxide  solution 
for  the  remo\aI  of  the  chlorine,  as,  on  standing,  it  reacts 
with  the  hydrogen  peroxide.  The  reaction  is  not  known, 
and  the  products  react  more  slowlj'  on  the  permanganate 
and  produce  changes  of  tint.  In  these  titrations  a  change 
in  the  intensity  of  the  colour  should  occur,  but  never  a 
change  in  tint. 

Titration  can  be  also  carried  out  with  a  standardised 
o.xahc  acid  solution,  as  this  is  not  affected  by  dilute  nitric 
acid,  but  in  this  case  an  excess  of  oxalic  acid  solution 
should  be  at  onee  run  in  and  the  excess  subsequently 
determined  b\  titration  with  permanganate  solution.  Titra- 
tions with  sulphurous  acid  solution  are  unreliable,  as,  in 
presence  of  nitric  acid,  the  sulphurous  acid  is  oxidised  to 
sulphuric  acid  as  long  as  a  moderate  quantity  of  perman- 
ganate is  present  ;  towards  the  end  of  the  reaction, 
however,  only  thiosulpburic  acid  is  got ;  so  that  in  titrating 
a  large  (luantity  of  permanganate  a  relatively  smaller 
ipiantity  of  sulphurous  acid  is  necessary  than  when  a  small 
quantity  of  ))ermanganate  has  to  be  determined.  Indirect 
titration  with  iodic  acid  is  impossible  in  this  case  on  account 
of  the  nitric  acid. 

I'ructical  Applieiilion  of  the  Method. — In  the  case  of 
steels  and  samples  of  iron  poor  in  manganese  5  grins,  are 
taken,  dissolved  in  100  cc.  of  nitric  acid  (1 '2  sp.  gr.),  and  the 
solution  when  complete  boiled  for  a  short  time.  When  the 
solutionis  cold  100  cc.  more  of  the  nitric  acid  are  added, 
and  then  treated  with  about  10  grms.  of  bismuth  tetroxide. 
In  the  case  of  irons  containing  several  per  cents,  of 
manganese  1  grm.  is  taken,  dissolved  in  nitric  acid  (1  '2  sp. 
gr.),  and  200  to  300  c2.  of  the  nitric  acid  are  then  added  to 
the  solution. 

Ores  and  slags  which  are  iusoluble  in  nitric  acid  are  first 
boiled  in  hydrochloric  acid,  and  the  residue  which  contains 
manganese  sihrate  in  the  case  of  most  manganese  ores  is 
then  washed  into  a  platinum  dish,  together  with  the  solution 
and  treated  with  hydrofluoric  acid.  Finally  a  suflicient 
i|uautity  of  sulphuric  acid  is  added,  and  the  whole 
eva|iorated  down  till  the  sulphuric  acid  begins  to  come  off. 
In  the  case  of  spiegeleisen  very  rich  in  manganese,  ferro- 
nianganese,  and  rich  manganese  ores,  1  grm.  is  dissolved, 
the  solution  diluted  up  to  one  litre,  200  cc.  taken  mixed 
with  1  00  cc.  of  concentrated  nitric  acid,  and  this  solution 
oxidised  with  bismuth  tetroxide.  The  violet  solutions 
obtained  above  are  filtered  through  asbestos  filters,  trans- 
ferred to  a  tall  beaker,  which  is  placed  on  a  piece  of  white 
paper,  and  titrated  with  a  hydrogen  peroxide  solution  of 
known  strength.  The  quantity  of  mtinganese  can  be 
determined  to  within  0'0003  grm.,  and  the  whole  analysis 
can  be  carried  out  in  about  an  hour  in  the  case  of  steels  and 
crude  irons,  so  that  the  method  is  thoroughly  efficient  for 
practical  purposes. 

Preparation  of  BismtUli  THro.Tidc. — Fremy's  is  the 
simplest  and  most  productive  method.  Eqiuil  parts  of 
bismuth    oxide    and  potassium    chlorate   are    rubbed    up 


together  and  heated  together  in  a  wrougbt-iron  dish  over  a 
naked  flaiiic.  The  mass  glows  but  docs  not  fuse,  and  no 
oxidation  of  the  bismuth  oxide  is  observable.  As  soon  as 
the  glowing  is  over  2  parts  of  caustic  soda  are  added, 
whereupon  the  mass  instantly  fuses  without  effervescence 
to  a  dark-brown  mass.  When  cold  the  fused  mass'  is 
thoroughly  lixiviated  with  water  till  the  latter  is  no  longer 
alkaline.  The  light-brown  sediment  obtained  is  an 
aqueous  compound  of  bismuthic  acid  and  sodium,  and  on 
stirring  this  up  with  a  cold  5  per  cent,  nitric  acid  solution 
it  is  decomposed,  oxygen  being  evolved,  the  sodium  going 
into  solution,  and  a  dark  red-brown  sediment  of  bismuth 
peroxide  being  obtained.  The  sediment  is  washed  with 
acidified  water,  then  with  pure  water,  and  is  finally  dried. 
Dilute  sulphuric  acid  and  even  acetic  acid  decompose 
sodium  bismuth  similarly.  The  composition  of  the  bismuth 
peroxide  obtained  approximately  corresjmnds  to  the  formula 
BijOsHnO.  On  digesting  this  body  with  nitric  acid  (r2 
sp.  gr.),  the  greater  portion  of  it  goes  into  solution.  The 
brown  to  black  residue  obtained  and  dried  at  lOo'  C.  does  not 
materially  differ  in  composition  from  the  product  mentioned 
above.  For  the  recovery  of  the  bismuth  used  in  the 
analysis  the  solutions  are  collected  and  the  free  acid 
partially  neutralised  with  soda.  Basic  bismuth  nitrate 
separates  out  from  the  still  slightly  acid  solution.  This  is 
ignited  and  can  again  be  employed  for  the  preparation  of 
bismuth  tetroxide. — F.  W.  T.  K. 


Veleclion  of  Antifebrine  in  Phenacetiiic.     C.  Schwarz. 
Pharm.  Zeit.  33,  3.-)7. 

The  great  resemblance  which  antifebrine  bears  to  phenace- 
tine  in  physical  as  well  a,s  chemical  respects,  and  the 
difference  in  the  commercial  values  of  these  products — 
pheuacetine  being  about  15  times  the  price  of  antifebrine 
— may,  in  the  author's  opinion,  give  rise  to  the  adulteration 
of  pheuacetine  with  antifebrine.  A  simple  method  of 
detecting  such  admixtiuT  is  to  heat  the  product  with  caustic 
soda  in  the  presence  of  chloroform,  when  the  characteristic 
odour  of  isonitrile  is  given  off  if  acetanilide  (antifebrine) 
is  present. — U.  B. 

Detection  of  Sulpkonal.    E.  Kitscrt.    Pharm.  Zeit.  33,  jI2 

VuLi'iDs's  reaction  for  detecting  sulphonal  (this  Journal, 
1888,  457)  consists  in  reducing  it  with  potassium  cyanide, 
which  gives  rise  to  the  odour  of  mercaptan.  The  author 
recommends  the  following  modification  (Ui  account  of  the 
inconvenience  caused  by  using  potassium  cyanide: — O'l — 
0-2  grm.  of  sulphonal  is  fused  in  a  test  tube  until  bubbles 
of  gas  make  their  appearance  in  the  clear  liquid.  A  smtiU 
amount  of  pyrogallic  acid  is  then  added.  The  liquid 
assumes  a  brown  colour  and  fumes  of  mercaptan  are 
liberated.— D.  B. 

Determination  of  Cane  .Suyar  in  Liqueurs,  S;c.    F".  Kathgen. 

Zeits.  Anal.  Chem.  27,  433—445. 
The  author  employs  a  Soleil's  or  Schmidt  -  Hiinsch 
saccharimeter.  The  substance  is  first  tested  with  Fehling's 
solution.  If  no  precipitate  is  formed  it  is  immediately 
tested  by  the  polarimeter.  In  case  invert  or  grape  sugar 
is  present  in  cpiantity,  Clergct's  inversion  method  must  be 
employed.  The  weighed  substance  is  made  up  to  Km  cc, 
and  50  ec.  determined  by  the  polarimeter.  To  the 
remainder  5  cc.  cone.  IlCl  are  added  an<l  heated  to 
67" — 70'  on  a  water-bath  for  15  mimites  and  then  cooled. 
In  determining  the  polarisation  of  the  inverted  solution 
the  temperature  t  must  be  known.  If  A  is  the  rotation  of 
the  original  solution  B,  that  after  inversion  for  2  dm.  of 
solution  and  26"048grm.  of  substance,  the  percentage  of 
cane  sugar  K  mav  be  calculated  from  the  formula — 


E 


100  (A  -  B) 


142-4  -  \t 

In  the  case  of  liqueurs  25  or  50  cc.  is  taken  aud  made  up 
to  100  ce. 

The  formula  for  volume  V  is  in  this  case — 
26,048  (A  -- B) 
''  "  (142 -4  -  \T)~Y 
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If  tbe  temperature  is  maintained  at  20°,  the  formula  is 
simplified  to — 

A  -B 
.•  =  196-7       ^^ 

The  presence  of  vegetable  acids  in  fruit  preserves,  &c. 
produces  invert  sugar  from  cane  sugar,  especially  by  long 
keeping.  To  determine  the  original  quantity  of  cane  sugar 
present,  the  amount  of  left-handed  polarisation  B  after 
inversion  will  give  the  result.  From  the  observation  that 
a  sohition  of  2G'OJ8  grms.  eane  sngar  in  100  cc,  after 
inversion  gives  —  42-4  —  it  degrees  in  a  2  dm.  tube,  the 
amount  of  another  rotation  B  must  be  equivalent  to — 

26-048  B 
42-4  -^  t 
eane  sugar. 

The  original  quantity  of  cane  sugar  R  must  bo — 

«i  -  42-4 -if 

If  <  =  20=,  R,  =  3 -086  B. 
For  liqueurs  the  formula  is — 

_         26048  B 
'■"  =  (42-4-  1  0  V 
and  gives  the  number  of  grms.  per  litre. 

B 

If  t  =  20-,        r,  =  804  ^• 

For  solid  substances  soluble  in  water  the  required  quan- 
tity is  Veighed  out  and  dissolved  in  water.  In  other  cases 
the  insoluble  portion  must  be  filtered  off  and  well  washed. 
If  the  solution  is  not  clear  aluminium  hydrate,  prepared  by 
precipitation  with  ammonia,  may  be  used  ;  2 — 3  minutes 
good  shaking  suffices  to  produce  a  clear  solution.  The 
author  concludes  his  paper  with  a  series  of  results. 

—J.  B.  C. 


Eslimation  of  Fat  in  Milk,  Cream,  ^r.     W.  Schmid. 
Zeits.  Anal.  Chem.  27,  404. 

Five  cc.  cream  or  10  cc.  milk  are  placed  in  a  test  glass  of 
.10  ce.  capacity  divided  into  tenths  of  a  cc.  To  this  10  cc. 
cone.  HCl  is  added  and  the  mixture  boiled  until  the  liquid 
becomes  dark  brown.  After  cooling,  30  cc.  ether  are 
added,  the  contents  of  the  vessel  well  shaken  and  allowed 
to  stand.  10  ce.  of  the  ethereal  solution  are  withdrawn, 
evaporated  in  a  platinum  crucible,  and  dried  in  an  air-bath 
at  100  \  The  time  required  should  not  exceed  quarter  of  an 
hour.  —J.  B.  C. 


On  the  Estimation  of  the  Carbohydrates.     J[.  W.  Bishop. 
Jlonit.  Scient.  [4]  2,  641 — 650. 

Tnis  research  was  undertaken  for  the  purpose  of  ascertain- 
ing what  are  the  most  favourable  conditions  under  which, 
by  the  method  of  inversion  with  acid,  (1),  cane  sugar  may 
be  determined  in  presence  of  dextrin,  and  (2),  dextrin  may 
be  determined  in  presence  of  cane  sugar. 

With  this  end  in  view,  a  study  was  made  of  the  action  of 
hy irochloric  and  sulfihuric  acids,  at  a  temperature  of  95°  C  , 
on  solutions  of  cane  sugar,  dextrin,  and  glucose  (dextrose) 
respectively.  Solutions  of  different  densities  and  with  varj  iug 
percentages  of  acid  were  heated  on  the  water-bath,  at  the 
fixed  temperature,  for  periods  of  from  10  minutes  to  five 
hours. 

Tlie  results  of  these  experiments  go  to  show  that  J  cc.  of 
acid  was  quite  sufficient  to  completely  invert  S  grms.  of 
cane  sugar  dissolved  in  50  cc.  of  water,  when  heated  on  the 
water-bath  for  only  10  minutes  ;  that  if  the  quantity  of  acid 
be  increased  to  2  cc,  the  levulose  begins  to  undergo  decompo- 
sition, even  in  this  short  time,  as  is  shown  by  the  liquid 
becoming  dark  in  colour  ;  that  similar  solutions  of  dextrin 
and  dextrose  undergo  no  change  when  heated  for  15  minutes 
with  J  cc.  of  acid.  I£i  however,  the  acid  be  increased  to 
2  cc,  saccharification  of  the  dextrin  commences,  but  is, 
however,  hardly  completed  when  the  digestion  has  been 
carried  on  for  as  long  even  as  fi>  e  hours,  whilst  a  solution 
of  glucose,  heated  for  three  hours  with  2  oc  of  acid,  appears 


to  undergo  very  little  change.  Hence,  in  order  to  determine 
the  amount  of  cane  sugar  in  a  liquid  containing  such  in 
solution,  or  dextrin  or  a  reducing  sugar  in  addition,  it 
suffices  to  add  \  cc.  of  hydrochloric  acid  to  a  10  grms.  per 
100  cc  solution,  and  heat  on  water-bath  at  a  temperature  of 
95°  C.  for  10  minutes.  Under  such  conditions  the  cane 
sugar  is  completely  inverted,  whilst  the  dextrin  or  other 
sugars  that  may  be  present  practically  undergo  no  change. 
If,  however,  it  be  required  to  determine  also  the  dextrin  in 
such  a  liquid,  it  is  advisable  to  dilute  the  solution  to  about 
one-third,  and  then  add  acid  to  this  at  the  rate  of  about 
4cc.  per  100  cc.  of  solution,  and  heat  for  three  hours  at 
95"  C.  Under  these  conditions  only  a  relatively  small  pro- 
portion of  the  levulose  is  destroyed,  whilst  the  greater 
portion  of  the  dextrin  is  completely  saccharified. 

Applying  the  above  results  to  the  determination  of 
dextrin,  cane  sugar,  &c  in  wine  and  other  such  liquors,  the 
author  proceeds  as  follows: — 150- — 200  cc.  of  the  liquid 
under  examination  are  taken  and  decolourised,  by  means  of 
animal  charcoal  or  basic  lead  acetate,  and  then  examined  in 
the  polarimeter ;  at  the  same  time,  the  reducing  sugar 
is  determined  in  the  nsual  way,  by  means  of  Fehling's 
solution. 

The  saccharimetric  examination  may  reveal  one  or  other 
of  the  three  following  conditions  :  —  (1)  The  deviation  is 
to  the  right;  or  (2)  to  the  left:  or  (3)  there  may  be  no 
de^-iation,  according  to  the  nature  and  relative  quantities  of 
carbohydrates  in  solution,  such  as  dextrin,  dextrose,  cane 
sugar,  and  invert.  Therefore,  we  proceed  to  determine  the 
relative  proportions  in  which  any  or  all  of  these  carbo- 
hydrates may  be  present,  as  follows  : — 

50  cc  of  the  liquid  under  examination  (and  which  has 
previously  been  decolourised)  are  iniroduced  into  a  100  cc. 
flask,  1  cc  of  dilute  hydrochloric  acid  (sp.  gr.  1090)  added, 
and  the  mixture  heated  for  10  minutes  on  the  water-bath  to 
a  temperature  of  95"  C,  then  cooled  and  made  up  to 
containing  mark  with  distilled  water,  any  cane  sugar  that 
may  have  been  present  will  by  this  means  have  become 
inverted,  and  may  be  determined  by  means  of  the 
saccharimeter  cr  by  Fehling's  solution.  \  fresh  portion 
of  the  liquid,  50  cc,  are  next  heated  with  4  cc.  dilute 
hydrochloric  acid  for  three  hours  at  95  C.  on  water-bath, 
cooled,  made  up  to  volume  with  water.  The  difference  in 
saccharimetric  readings  or  in  cupric  oxide  per  100  cc. 
furnish  data  for  calculating  the  percentage  of  dextrin 
which  may  be  present. 

Of  course,  if  after  inversion  the  Fehling's  or  .sacchari- 
metric indications  undergo  no  change,  then  only  dextrose 
or  invert  sugar  can  of  necessity  have  been  present. 

When  the  liquid  contains  a  large  proportion  of  cane 
sugar  (and  hence  a  large  proportion  of  invert  sngar)  and 
only  a  very  small  quantity  of  dextrin,  it  is  somewhat 
difficult  to  determine  exactly  the  amount  of  the  latter 
substance,  owing  to  the  destruction  of  a  large  percentage 
of  levulose  during  the  saccharification  of  the  dextrin,  but 
as  a  matter  of  fact  few  wines  are  found  to  contain  both 
cane  sugar  and  glucose. 

It  is  well  known  that  all  unsophisticated  nines  naturaliy 
contain  an  appreciable  amount  of  reducing  sugar,  and 
which  causes  a  deriallon  of  +  1  =  to  +  2'  on  the  saccharimeter, 
hence  in  order  to  differentiate  the  natural  from  the 
artificial  sugar  we  must  in  erery  case  submit  the  sample 
under  examination  to  the  processes  of  inversion  and 
saccharification. 

This  method  is  also  applicable  to  the  determination 
of  svmps,  conserves,  confitures,  &c.  In  such  cases 
40 •475  grms.  of  substance  are  taken,  dissolved  in  about 
150  cc  of  water  introduced  into  a  250  cc.  flask,  a  few  cc 
of  basic  acetate  of  lead  added,  and  then  made  up  to  volume 
with  distilled  water.  The  mixture  after  being  well  shaken  is 
filtered,  when  a  complete  examination  by  saccharimeter  and 
Fehling's  solution  may  be  proceeded  with  as  for  wines. 

— J.  H. 


Estimation  of  Catie  Sugar  bi/  Inversion.     Zeits.  f.  angew. 
Chem.  1888,  436—440. 

The  examination  of  molasses  by  the  inversion  method  is 
discussed  by  A.  Herzfeln  (D.  Zuekerind,  1888,  70).  The 
molasses   are  inverte<l  by  Crejdt's   method,  and  net   more 
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than  0-5 — 1  grm.  purified  animal  tharcoal  must  be  used  for 
clarifyinf;.  The  use  of  a  jacketed  tube  is  advisable.  The 
percentage  of  cjiuc  sugi»r  is  obtained  by  the  following 
formula  : — 


The  method  is  applicable  if  rosin,  as  well  as  paraffin,  has 
been  used  for  adulterating  the  wax  ;  results  of  analysis  of 
known  mixtures  show  close  concordance. — B.  B. 


R  = 


100  s 


143-4  -  0-5  t 

Where  R  =  percentage  of  cane  sugar,  S  =  algebraic 
difference  of  the  re.idings  before  and  after  inversion,  t  = 
temperature  in  degrees  Centigrade. 

R.  Creydt  (D.  Zuckerind.  1888,  582)  points  out  that, 
fnnu  the  reading  before  and  after  inversion,  it  is  possible  to 
tell  accurately  whether  a  sample  of  molasses  contains 
much  or  little  of  other  optically  active  bodies.  In  carrying 
out  the  inversion  process  it  is  of  importance  to  dilute 
always  to  the  same  extent  before  adding  the  acid.  Accord- 
ing to  Creydl's  further  experiments  the  inversion  can  be 
done  either  by  his  original  method  (the  normal  weight  of 
sugar  dissolved  up  to  100  cc,  50  cc.  extracted  and  inverted 
with  5  cc.  concentrated  HCl  and  diluted  to  lOU  cc.)  or  by 
Clerget's  method  (half  normal  weight  up  to  50  cc.  +  5  cc. 
HCl).  By  Creydt's  new  method  the  half  normal  weight  + 
5  cc.  HCl  are  diluted  to  50  cc.  In  presence  of  raffinose  a 
correction  must  be  made  by  means  of  Creydt's  raffinose 
formula. 

A.Herzfeld  (ibid.  906)  finds  that  invert  sugar  is  destroyed 
when  working  by  Creydt's  method.  At  least  70  cc.  of 
water  must  be  used  in  dissolving  the  normal  weight  of 
sugar,  when  using  5  cc.  of  38  per  cent.  HCl  for  the  inver- 
sion. The  author  obtained  the  value  —32-66  at  20°  C. 
by  inverting  pure  cane  sugar.  Creydt's  figure  is  —  32 '4. 
Creydt's  raffinose  formula  is  unsuitable  because  it  gives 
results  in  terms  of  crvstallised  raffinose  (15' 15  per  cent. 
OHo). 

F.  Herles  (Z.  Zucker.  12,  381)  finds  that  the  quantity  of 
basic  acetate  of  lead  usually  taken  to  clarify  sugar  solutions 
has  no  effect  on  the  result. 

F.  Wolf  (Oesttereichungarn.  Z.  Zucker.  IS88,  276) 
obtained  the  number  —  32 '4°  on  inverting  pure  cane 
sugar. 

It  diminishes  by  0'46°  for  each  degree  Centigrade 
increase  of  temperature.  The  author  also  gives  the  results 
of  a  number  cf  analyses  of  sugars  got  by  the  elution* 
process  obtained  by  direct  polarisation,  by  Creydt  and 
Clerget's  inversion  methods  and  by  titration  with  Fehliug's 
solution.  The  differences  between  the  results  of  direct 
polarisation  and  the  other  methods  increase  with  the 
inferiority  of  the  sample.  For  example,  between  direct 
and  Clerget's  methods,  from  5  ■  24  per  cent.  —  7  52  per 
cent.,  between  direct  and  Fehhng's  method  5 '53  percent. 
—  S-fil  per  cent,  (lower).— II.  T.  P. 


Eslimation  of  Paraffin,  Cerasin,  and  Mineral  Oils  in  Fats 
and  Waxes.  F.  M.  Horn.  Zeits.  f.  angew.  Chem.  188S, 
458—400. 

The  author  saponifies  the  mixture,  evaporates  the  resulting 
mass  to  dryness,  and  extracts  in  a  Soxhiet's  apparatus  with 
chloroform,  which,  unlike  petroleum  ether,  does  not  dissolve 
any  of  the  soap. 

The  solution  in  chloroform  is  then  evaporated  and  the 
mineral  oil  weighed. 

Jn  the  ease  of  a  wax,  the  chloroform  solution  will  also 
contain  the  higher  alcohols ;  these  can  be  separated  by 
digestion  with  acetic  anhydride,  which  converts  them  iuto 
acetates  soluble  in  excess  of  the  anhydride.  They  are 
filtered  off  from  the  unattacked  paraffin  in  a  hot-water  funnel, 
the  paraffin  being  washed  first  with  acetic  anhydride  and 
then  with  hot  water ;  so  long  as  the  filter-paper  is  kept  wet 
none  of  the  paraffin  passes  through  ;  when  washed  it  is  dried 
together  with  the  filter,  dissoKed  in  chloroform  or  petro- 
leum ether,  the  solution  evaporated  to  dryness  and  weighed. 
Glacial  acetic  acid  may  be  substituted  for  acetic  anhydride, 
but  it  is  less  suitable,  as  the  acetates  of  the  higher  alcohols 
are  apt  to  separate  out  unless  the  solution  is  kept  quite  hot. 

•  A  metho*!  by  wliicli  sugar  is  obtained  from  molasses  by  precipi- 
tation witli  CaO,  SrO,  or  BaO. 


Estimation  of  the  GIt/cerot  in  Crude  Glycerin.  R.  Bcne- 
dikt  and  M.  Cantor.  Zeits.  f.  angew.  Chem.  1888, 
460 — 462. 
A  GOOD  and  quick  method  is  still  ranch  needed  ;  the  methods 
in  which  chromic  acid  is  used  are  a])t  to  give  high  result.s 
by  reason  of  the  oxidation  of  other  organic  substances  to 
carbonic  acid.  Uenedikt  and  Zsigmondy's  permanganate 
process  (Jahresb.  1885,1103)  is  operose,  as  impurities  in 
the  glycerol  have  first  to  be  precipitated  with  lead  acetate 
and  the  lead  then  removed  by  sulphuric  acid.  Baumann's 
reaction  (Ber.  19,  3221)  is  used  by  Diez,  who  agitates  the 
liquid  in  which  the  glycerol  is  to  be  determined  with  soda- 
lye  and  benzoj-l  chloride,  wherebj'  the  glycerol  is  converted 
into  a  cry.stalline  mixture  of  glyceryl  di-  and  tri-benzoate  : 
a  part,  however,  remains  in  solution,  and  a  correction  (based 
on  experiments  with  a  known  weight  of  pure  glycerol) 
must  be  applied.  The  authors  did  not  find  this  satisfactory 
for  their  purpose  even  when  they  estimated  the  percentage 
of  glycerol  in  the  benzo.ate  by  determining  its  saponifi- 
cation equivalent,  calculating  the  alkali  consumed  into 
(CgHjCOoH  — OH»),  and  deducting  the  value  thus  obtained 
from  the  weight  of  the  beuzoutc.  The  method  is  neverthe- 
less useful  for  its  legitimate  purpose,  viz.,  the  determination 
of  small  quantities  of  glycerol  in  wine  and  similar  liquids. 
The  process  finally  devised  was  the  "  .\cetin  Method,"  which 
depends  on  the  quantitative  formation  of  glycerol  triace- 
tate, when  glycerol  is  heated  with  acetic  anhydride.  It  is 
carried  out  as  follows  : — 1  to  1  •  5  grm.  of  the  crude  glj-cerol 
is  heated  with  7  or  8  grms.  acetic  anhydride,  and  about 
3  grms.  anhydrous  sodium  acetate  for  1  to  li  hours  with 
reversed  eoudeuser ;  it  is  allowed  to  cool,  50  cc.  of  water 
are  added,  and  the  heating  is  continued  (still  with  the  con- 
denser, as  glyceryl  triacetate  is  volatile  in  a  current  of  steam) 
until  it  begins  to  boil.  When  the  oily  deposit  at  the  bottom 
of  the  flask  is  dissolved,  the  liquid  is  filtered  from  a  white 
fiocculent  precipitate — which  contains  most  of  the  impuri- 
ties of  the  crude  glycerol — allowed  to  cool,  phenolphthalein 
added,  and  dilute  caustic  soda  (about  20  grms.  per  litre)  run 
in  until  neutrality  is  obtained.  Care  must  be  taken  not  to 
exceed  that  poiut  as  glycerjl  triacetate  is  easily  saponified. 
25  cc.  of  strong  caustic  soda  (about  10  per  cent,  strength) 
are  now  added  from  a  pipet'e. 

The  mixture  is    then   heated    for   15  minutes,   and  the 

excess  of  alkali  titrated  back  with  N  or  hydrochloric 
acid. 

The  strength  of  the  alkali  used  is  determined  at  the 
same  time  by  titrating  another  25  cc,  measured  with  the 
same  pipette,  with  the  same  acid. 

The  diflference  between  the  two  titrations  gives  the 
amount  of  alkali  consumed  in  saponifying  the  glyceryl 
triacetate,  and  from  this  the  quantity  of  glycerol  can  be 
calculated. 

Proportion  of  di-gli/ceridcx  in  fats.  —  Mono-  and  di- 
glycerides  are  converted  into  triglycerides  by  digestion  with 
acetic  anhydride. 

If,  then,  a  fat  containing  a  mono-  or  di-glyceride  have 
its  saponification  equivalent  determined  before  and  after 
treatment,  the  percentage  of  the  mono-  or  di-glyeeride  can 
be  at  once  calculated,  if  its  molecular  weight  be  known,  on 
considering  that  each  additional  equivalent  of  alkali  required 
after  treatment  with  acetic  anhydride  corresponds  to  the 
presence  of  an  equivalent  of  acetic  acid  minus  an  equivalent 
of  water  (i.e.,  an  equivalent  of  the  residue  C^HnO),  each  of 
which  gives  proof  of  the  presence  of  one  equivalent  of  a 
di-,  or  half  an  equivalent  of  a  mono-glyceride. 

By  this  process  the  authors  have  found  30  per  cent,  of 
diemcin,  C3Hj(OC22H4,);OH  (which  is  the  only  di-glyceride 
hitherto  isolated  from  natural  fats),  in  rape  oil  stearin. 

If  the  percentage  of  mono-  or  di-glyceride  be  small,  the 
combined  acetic  acid  may  preferably  be  determined  by 
Keichert's  method. 

If  the  fat  contain  a  glyccride  of  a  hydroxy  acid,  which 
will  itself  absorb  acetic  anhydride,  it  is  necessary  first  to 
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prepare  the  fatty  acids  from  it  and  determine  their  acetyl 
iiumhcr,  an  allowance  for  which  must  be  made  in  the  final 
calculation. 

Reimer  and  Witt  (Ber.  20,  2385)  are  of  opinion  that 
there  is  a  liquid  fatty  acid  in  rape  oil  (rapinic  acid)  which 
is  a  hydroxy  acid  isomeric  with  ricinoleic  acid;  since, 
however,  Benedikt  and  Ulzer  have  found  the  acetyl  number 
for  the  fatty  acids  of  rape  oil  to  he  C*  3,  corresponding  to 
only  3-8  ]icr  cent,  of  a  liydroxyoleic  acid,  it  follows  that 
rapinic  acid  must  have  the  third  oxygen  atom  in  some  form 
tither  than  as  a  hydroxyl  group. 

It  is  probable  that  rape  oil  contains  an  acid  of  the  linoleic 
or  linoleuic  series,  inasmuch  as  its  iodine  number  is  about 
100,  while  the  fatty  acids  hitherto  i.solated  from  it,  viz., 
erucic,  behenie,  and  rapinic,  all  have  lower  iodine  numbers, 
viz.,  75 '2,  U,  and  85 -a,  respectively. 

Alien  lias  recently  expressed  the  opinion  that  Japan  wax 
contains  dipalmitin.  The  authors  obtained  a  negative 
result  when  the  fat  was  examined  by  the  above  method, 
the  saponification  equivalent  being  unaltered  by  treatment 
with  acetic  anhydride. 

Bell  obtained  an  oil  melting  at  4  •  4°C.  by  saponifying  butter 
fat  with  alcoholic  potash  in  defect ;  this  he  considered  to 
be  a  di-glyceride,  but  the  authors  have  failed  to  obtain 
glycerin  from  it,  and  think  it  to  be  a  mixture  of  the 
ethereal  salts  of  various  fatty  acids. — B.  B. 


Sources  of  Eiror  in  Determinations  of  Nitrogen  by  Soda- 
lime,  and  Means  for  aroidiiig  them.  W.  O.  Atwater. 
Amer.  Chem.  J.  10,  2G2— 282. 

Tub  following  conclusions  are  arrived  at  :  — 

(1.)  Ammonification  is  affected  by  the  action  of  the 
water-vapour  expelled  from  the  soda-lime  at  the 
temperature  of  the  combustion. 

(2.)  Leucine  and  its  congeners,  alkaloids,  amines,  amido- 
and  azo-compounds,  and  protein  compounds  (from 
their  tendency  to  decompose  into  leucine,  amines, 
S:c.),  do  not  easily  yield  all  their  nitrogen  as 
ammonia. 

(3.)  Dissociation  of  the  ammonia  formed  may  be  avoided 
by  tolerablj'  rapid  combustion  at  a  low  red  heat 
with  plenty-  of  soda- lime  to  furnish  an  ample 
supply  of  water-vapour. 

(4.)   Sources  of  error,  other  than  obvious  ones,  are  :  — 

(i.)  Incomplete  ammonification,  accompanied  by 
the  formation  of  such  bodies  as  cyanides,  or  free 
nitrogen. 

(ii.)  Loss  of  ammonia,  after  its  formation,  bj' 
dissociation  (due  to  too  high  a  temperature), 
oxidation,  by  the  air  in  the  tube  at  the  beginning 
of  the  combustion,  or  by  that  used  to  sweep 
out  the  tube  afterwards,  and  neutralisation  by 
acid  products  if  sugar  has  been  used  in  the 
combustion. 

(iii.)  The  use  of  soda-lime  containing  nitrates 
or  nitrites  which  may,  according  to  circumstances, 
furnish  nitrogen  to  be  transformed  into  ammonia, 
or  oxygen  to  burn  the  ammonia  formed  from  the 
uitrogen  of  the  substance. 

The  author  recommends  the  following  precautions: — 
Close  packing  of  the  tube  ;  the  absence  of  any  channel ; 
the  use  of  soda-lime,  rich  in  lime  and  not  too  dry ;  the 
presence  of  an  anterior  layer,  about  12  cm.  long,  of  coarse 
soda-lime  ;  the  use  of  oxalic  acid  in  preference  to  sugar ; 
the  adoption  of  a  low  red  heat,  and  tolerably  rapid  combus- 
tion, with  one  hour  as  the  maximum  limit. 

The  indicator  he  uses  is  cochineal. — B.  B. 


This  is  shown  by  the  following  table,  which  gives  the  mean 
value  of  several  concordant  deteiminations  in  each  case  : 


A  Method  for  the  Analysis  of  Butter,  Oleomargarine,  ^'c. 
H.  N.  Morse  and  W.  M.  Burton.  Amer.  Chem.  J.  10, 
322—328. 

The  method  depends  on  the  fact  that  the  relation  between 
the  amounts  of  alkali  needed  to  neutralise  the  soluble  and 
insoluble  fattj'  acids  of  any  given  fat  is  a  constant  quantity. 


Name  of  Fat. 

Per  Cent.  KOH 

required  for 
Insoluble  Acids. 

Per  Cent.  KOH 

required  for 

Soluble  Acids. 

Butter 

88-67 
'■IV '.m 

92-4.3 

(12-.33 
!B-05 
;i.-)-4ll 
03  tie. 
90-72 

1.3-17 

S-17 

7-42 

7-41) 
7-7fl 
4-57 
3-82 

Cocoa-nut  oil  (unwiushed).,.. 

Cocoa-nut  oil(washed  withhot 
water) 

Cocoa-nut  oiUwiishedwith  dil. 
NajCOs) 

Cotton-seed  oil 

Oleouiargarm 

Laid 

The  process  is  conducted  as  follows  :— 

Betweeu  1  and  2  grras.  of  the  dry  and  filtered  fat— the 
exact  quantity  need  not  be  known — is  placed  in  an  Erlen- 
meyer  flask  of  250  cc.  capacity,  and  heated  with  that 
amount  of  alcoholic  potash,  of  approximately  20  grms.  per 
litre,  which  exactly  equals  40  ec.  of  a  standard  hydro- 
chloric acid,  of  which  1  cc.  —  20  mgrms.  KOH.  When 
saponification  is  complete,  plienolphthalein  is  added,  and 
the  excess  of  alkali  determined  by  the  standard  hydrochloric 
acid ;  this  gives  the  total  alkali  required  for  all  the  fatty 
acids. 

The  alcohol  is  then  evaporated  off,  during  which  process 
the  solution  becomes  alkaline,  doubtless  from  loss  of  a  small 
amount  of  volatile  acids  in  the  form  of  ethereal  salts.  This 
loss,  though  inconsiderable,  may  be  made  good,  if  desired, 
by  means  of  very  dilute  acetic  acid,  which  is  added  until 
neutrality  is  restored. 

The  soap  is  then  treated  with  just  enough  standard  IICI 
to  exactly  liberate  all  the  acids  ;  this  quantity  is,  of  course, 
the  difference  between  40  cc.  and  the  number  of  cc.  used 
to  neutralise  the  e.xcess  of  alkali  after  saponification. 

The  flask  is  fitted  with  a  condensing  arrangement,  consist- 
ing of  a  glass  tube  about  400  mm.  long  and  5  mm.  in  dia- 
meter, having  its  upper  end  bent  downwards  and  attached 
to  a  small  U-tube  containing  a  little  water ;  this  is  designed  to 
prevent  the  escape  of  volatile  acids  during  the  heating  of  the 
flask,  which  is  continued  until  its  contents  becomes  clear. 
The  solution,  to  which  is  added  the  liquid  from  the  U-tube, 
is  then  filtered  through  thick  paper,  well  wetted,  and  the 
insoluble  fatty  acids  washed  until  the  filtrate  measures 
1  litre. 

The  soluble  fatty  acids  can  be  directly  titrated  with  alkali 
of -Jjj-  the  strength  of  that  previously  used;  but  the  in'olnble 
fatty  acids  had  better  be  dissolved  in  50  per  cent,  alcohol, 
saponified  with  the  (juantity  of  the  stronger  alkali  that  was 
originally  used  for  the  fat,  and  the  excess  titrated  back  with 
an  acid  of  -^  the  strength  of  that  employed  before. 

The  flasks  used  are  little  attacked  by  the  comparatively 
dilute  alkali,  and  therefore  do  not  vitiate  the  results  if  they 
have  been  previously  boiled  with  strong  potash. — B.  B. 
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^rU)  Books, 


DTKiy<?.— Comprisinff  the  Dyeintr  and  Bleachiiif?  of  Wool,  Silk, 
Cotton,  Flax,  Homp.  China  Grass,  &c.  By  Antonio  Sansone. 
innstrated  with  nunicrous  Plates  and  Specimens.  Manchester: 
Abel  lievwood  and  Son,  nO  and  58,  Oldham  Street.  London: 
Simpkiii,'  Marshall,  and  Co..  Stationers  Hall  Court.  Hamilton, 
Adams,  and  Co.,  32,  Puternost^T  Row.    18SS. 

Octavo  vohnne  bound  in  cloth,  accompanied  by  imitation  com- 
panion volnine,  really  c-nnsistintr  of  a  box  contaiuins:  a  large  assort- 
ment of  mnn bored  and  elnssilied  patterns  and  samples,  illnstrating: 
the  test  of  the  work. 

The  book  contains  Preface,  T:ible  of  Contents,  List  of  Plates,  one 
of  llhistrations.  245  pages  of  Subject-matter,  and  an  Alphabetical 
Index.  The  work  is  subdivided  for  treatment  in  detail  into  the 
followinj?  sections:— History  of  Dyein;r,  History  of  the  Coal  Tar 
Colonrs,  General  Characteristics  of  Fibres,  Testing  Colonrins:- 
Matters  by  Dyeing,  Peactical  Psocesses  :  Cottos.  bleachins, 
dyein?,  and  finishinsr.  Lixen,  Jute,  China  Grass,  ic.  "Wool, 
seounnp,  washinfr.  V)leachiue:,  &c.  Dyeing  with  Xatural  Or^Anie 
Colouring-Matters.  Silk,  Wei.chtin?  of  Silk.  CoMMrNiCAXloNe. 
Abstracts.  Ac.  Alizarin  Colours  in  Wool  Pyeinj? ;  A'arious  New 
DyestuITs;  Preparing  Soaps  for  Wool  Scouring ;  Hermite  Bleachiutr 
Process  ;  China  Grass  or  Ithea  Rami  Fibre.  Slachinery  employed 
in  Dyeing.  Explanation  to  the  Dyed  Patterns.  Two  hundred  and 
twenty-one  patterns  on  twenty-nine  plates  form  the  second  volume. 
A  weil-en^rmved  frontispiece  representing  the  Obermeyer  Mechanical 
Dyeing  Process,  opens  the  work. 


TABELLARISCHE  UEBEKSICnT  DEE  KUXSTLICHEN  ORGANISCHEN 

Farbstoffe.  Von  Gustav  Schult/  and  Paul  Julius.  Berlin, 
S.W.,  Schbnebergersti-asse,  26,  R.  Gaertner's  VfiRLAfiSBUCH- 
HANDLUNG,  Hermann  Heyfelder.  London:  H.  Grevel  and  Co., 
'is.  King  Street,  Covent  Garden. 

Large  8vo.  volume  bound  in  cloth,  containing  the  Dedication  to 
Professor  Dr.  A.  W.  Hofmann  on  the  attainment  of  his  70th  birthday, 
as  a  mark  of  high  esteem  and  veneration,  the  Preface.  Tables  of 
Contents,  and  Abbreviations,  also  another  Table  indicating  the 
manner  of  arrangement  of  the.tabulated  matter  formins  the  text,  the 
Subject-matter  covering  79  pages,  and  finally  a  copious  Alphabetiwil 
Index. 

The  tables  forming  the  text  art?  arranged  in  columns  containing, 
1st.,  the  Number  of  the  colouring-matter;  2nd.,  the  Scientific  name; 
3rd,  the  Empirical  formula;  -ith,  the  Constitutional  formula;  5th, 
In  a  brief  sentence  or  two,  the  method  of  preparation,  or  rather 
the  ingi-edients  employed  ;  6th,  tlie  year  of  Discovery  ;  7th,  the 
Discoverer,  the  pat«nt,  and  reference  to  the  literature  of  the 
dyestuff;  8th,  Behaviour  with  reagents,  employment  and  shade 
produced. 

As  regards  the  matter  treated  of,  it  is  subdivided  into  the  following 

f roups.  I.  Nitroso-colom's.  IL  Nitro-colours,  III.  Azoxy-colours. 
V.  Azo-colours.  V.  Hydrazone-colours.  VI.  Dijihenylmethane- 
coloiu-s.  VII.  Triplienylmethane-colnurs.  VIII.  Anthracene- 
colours.  IX.  Indophenols.  X.  Oxazines  and  Hydroxazines. 
XI.  Thionine-colours.  XII.  Eurhodiues.  XIII.  Safninines.  XIV. 
Indulines  and  Ps'igrosines.  XV.  Artificial  Indigo.  XVI.  Quinoline 
and  Pyridiue-colours.    XVII.  Appendix. 


The  Analysts'  Laboratory  Companion.  Bv  Alfred  E. 
Johnson,  Assoc.  R.C.Sc,  F.I.C ,  F.C.S.  London:  J.  and  A. 
Churchill,  11,  New  Burlington  Street.    1888. 

Small  Svo.  volume,  bound  in  cloth,  and  containing  Preface,  Table 
of  Contents,  90  pages  of  Subject-matter,  and  an  Alphabetical  Index. 
It  is  stated  that  tlie  work  *'  is  the  outcome  and  expansion  of  a  MS. 
book  of  factors  and  tables  the  author  has  had  in  every-day  use  in 
the  laboratory  for  the  past  four  years."  It  has  thus  been  gradually 
accumulated,  and  thus  purports  to  be  the  outcome  of  experience  as 
to  its  utihty. 

The  following  is  an  excerpt  of  the  contents:  After  some  3.3  pases 
of  general  elementary  tabulated  matter,  logarithmic  constants,  and 
other  formulae,  we  hnd  set  of  signs  used  in  medical  prescriptions 
and  other  useful  data.  Tables  re(iuired  in  Water  Analysis.  Tables 
n-cjuii-ed  in  Beer  Analysis:  i.  Spirit  Indication;  distillation  pro- 
cess. II.  Spuit  Indication;  evaporation  process.  III.  Value  of 
the  Acetic  Acid.  IV.  Table  for  Salt  in  Beer.  Specific  rotatoiy 
powers  of  the  Carbohydiates,  Mrith  Table.  Table  for  the  detennina- 
tion  of  Levulose  and  Dextrose.  Cupric  Oxide  reducing  powers  of 
the  Carbohydrates,  \vith  Table.  Table  for  Phosphates.  Table  for 
Ammonia  and  Albuminoids  from  Nitrogen  found.  Quinine. 
Estimation  of  Chicory  in  Coffee  mixtures,  with  Table.  Alcohol 
Table,  ic. 

Die    Chemie    per    Steinkohlentiieers,    Mir    besondeeer 

BEEUCK81CHTIGUNG  DEE   KUNSTl  ICKEN   OSGANISCHEN   FaEB- 

8X0PFE.  VoN  Dr.  GusTAV  SciXULTZ.  Zwcite  Vollstaiidig  umgear- 
beitete  Auflage.  ZweiterBand.  Die  Farbstoffe,  Zweite  Liefenmg. 
Beacnschweig.  Deuck  and  Verlag  von  Friedrich 
ViEWEG  UND  SOHN,  18S8.  Londou  :  H.  Grevel  and  Co.,  33, 
King  Street,  Covent  Garden. 

Octavo  volume  bound  in  pai)er  cover,  commencing  with  page  11*3 
and  ending  on  page  ;i.S4.    Its  priee  is  (is. 

It  is  a  continuation  of  the  work  :ukI  so  commences  v/ithout  table 
Of  contents  or  other  prefacial  matter,  and   ends  without   index. 


The  pace  193  commences  with  a  study  of  the  Homologues  of 
Chrysoidine  with  Bismarck  Biown.  Then  follows  a  section  on  the 
Sulphunic  Acids  of  the  Amidoazo-Compounds.  On  page  2ii7  the 
27tli  Chanter  is  arrived  at.  It  is  devoted  to  the  Hydroxyazo- 
Compounds  and  their  derivatives.  Chap.  XXVIII.  treats  of  the 
Disiizo  Colouring-Matters.  Chap.  XXIX..  the  Colours  of  the  Congo 
Group.  Chap.  XXX.,  the  Hydrazone  Colours.  Chap.  XXXI.,  the 
Triphenylniethane  Colours  ;  and  Chap.  XXXII.,  continueil  into  the 
next  volume,  the  ilagenta  Group  (Parafuchsin  and  Fuchsin}. 


CnEMTScn-TECTTNisCHES  Rbpeetoeium.  Uebersichtlich  geord- 
nete  Mittheilungen  der  neuesten  ErUndungen,  Fortschritte  und 
Verbesserungen  auf  dem  Gebiete  der  technischen  und  indus- 
trieilen  Chemie  mit  Hinweis  auf  Masehinen,  Apparate,  und 
Literatur.  llerausgegebeii  von  Dr.  Emil  Jacobsen.  1887. 
Zvveites  HaU)jahr.  Erste  Ualfte.  Mit  in  den  Text  gedrnckteii 
lllustrationen.  ISSS.  Berlin,  R.  Gaertner's  Verlag.  Hermann 
Heyfelder.  S.W.,  Schonebergersti-asse  '2G.  London  :  H.  Grevel 
and  Co.,  33,  King  Street,  Covent  Garden. 

Octavo  volume,  bcund   in   paper  cover.     It  contains  Table  of 
Contents,  Title  page,  and  17*)  pages  of  Subject-matter. 

The  text  is  embellished  with  numerous  well  executed  woodcuts, 
and  the  subject-matter  subdivided  into  chapters  classified  as  follows: 
— I.  Buildinir  Matenals,Cements,  and  Artificial  Stone*.  II.  Colouring- 
Matters,  Dyeing  and  IVinting.  III.  Fats,  Oils,  Ilhnninating  ami 
Heating  Materials.  IV.  Ferinented  Liquors.  V.  Tanning,  Leather, 
ami  Glue-makina-.  VI.  Textiles.  VII.  Glass  and  Eartlu-riware, 
VIII.  Woodand  Horn.  IX.  India-rubber.  X.  Cements, Adliesives, 
&c.    XI.  Lakes,  Varnishes,  and  Paints.    XI.  Metals. 


GriDE-BooK  FOE  Distillers  and  Manufacturers  op  Areack, 
Cognac,   Gin,   Rum.   Coedials,   Liqueurs,  &c.,  &c.    By  E. 
Sachsse  and  Co.,  Leipsic. 
Octavo  volume,  in  cardboard  cover.    It  contains  Title  page,  Index, 
Preface,  and  -IS  pages  of  Subject-matter. 

Thi'  text  contains  articles  on  the  Storage  and  Solution  of  Essen- 
tial Oils  ;  Sugar  and  Syrup ;  Spirit;  Manufacture  of  the  Liqueurs 
and  Spirits;  Clarification  of  Liqueurs;  and  Genei'al  Remarks. 
Then  follow  numerous  recipes  foi-  the  preparation  of  all  manner  of 
Liqueurs,  Essences,  Bitters,  Whiskies,  &c.  Lastly,  after  a  paragTai)h 
on  Wine-Bouquets,  there  follows  a  series  of  recipes  for  Essences  of 
this  description. 


Cratre  i^lrpoft. 


{Front  the  Board  of  Trade  and  other  Journals.) 


TARIFF   CHANGES  AND    CUSTOMS 
MEGULATIONS. 

Russia. 

Classification  of  Articles  in  Customs  Tariff. 

Note.— VouiX  =  36  lbs.  avoirdupois.    Gold  Rouble  =  3s.  2i7. 

Asbestos  iii  powder  to  pay  duty  under  section  146.— Duty  30 
copeclis  p:nld  per  pond. 

Zinc  in  powder  to  pay  duty  under  section  102,  point  1,  similarly 
as  zinc  in  jjieces.— Duty  45  copecks  gold  per  poud. 

Switzerland. 

Classification  of  Articles  in  Ctistonui  Tariff. 

i\'o/p.— Quintal  =  220'4  lbs.  avoirdupois.    KiloKramme  =  2"204  lbs. 
avoirdupois.    Franc  =  9f%d. 

Ra^s  of  wool  and  of  half  wool,  for  the  manufacture  of  uianun^s. — 
Category  2.    Duty  free. 

Soldering  jiowder  (made  of  borax,  sal  ammoniac,  and  colopliane) 
for  soldering  iron  and  steel.— Category  18.  Duty  2  francs  per 
quintal. 

Quebra<'ho  wood,  ground,  powdered,  &c.— Calegorj-  52.  Duty 
2  cents  per  quintal. 

Spain. 
Classification  of  Articles  in  Customs  Tariff. 
Quintal  =  220"4  lbs.  avoirdujiois.    Peseta  =  9i°jrf. 

Resinous  oil.— Cutcjtory  69.    Duty  2.'i  pesetas  per  quintal. 

Sulphate  of  polji.ssium.  unrelineil. — Category  it2.  Duty  10  confs 
per  kilo^. 

Glucose,  including  weight  of  immediate  receptacle— Categoij-  9*. 
Duty  1  peseta  per  quintal. 
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ROTJMA>1A. 

Customs  Hegulations  affecting  clearances  of  Consignments 
of  Linseed  Oil  and  assessments  of  Duly  thereon, 

A  comraunication.  dated  the  11th  SeptcnilK-r  last,  has  teen 
received  from  the  Forv-ien  Oilico,  transmittin?  a  uote  from  the 
Roumanian  Minister  for  Fonnen  Affairs,  statine  the  steps  taken 
by  the  Roumanian  Customs  authorities  to  facihtatc  the  clearing  of 
consigniiuMits  of  linseed  oil,  and  the  assessment  of  duty  thereon. 
The  followinp  is  a  translation  of  the  uote  in  question  : — 

"  The  Rmal  Department  of  Finance,  desirous  of  facilitating,  as 
much  as  possible,  the  Customs  formahties  relntin?  to  the  chemical 
analysis  and  the  taxation  of  boiled  linseed  oil,  has  placed  at  the 
dist>osal  of  the  Customs  otfices  of  Galatz  and  Braila  samples  of  this 
article  in  order  that  in  future  the  above-mentioned  oil  will  no 
longer  be  retained  in  the  Customs  until  the  receipt  of  the  certificate 
of  the  chemical  laboratory  at  Bucharest,  but  its  substance  and 
quality  will  be  indicated  by  the  Customs  itself." 

United  States. 

Classification  of  Articles  in  Customs  Tariff. 

Certain  santal,  melissa,  vetevert,  anselica,  eeranium,  mustard, 
and  pine  oils  are  held  to  be  dutiable  at  the  rate  of  25  per  cent. 
ad  valorem,  under  the  provision  in  .Sche<lule  A.  (T.  I.,  92)  for  *'  all 
preparations  known  as  essential  oils,  expressed  oils,  distilled  oils, 
rendered  oils,"  kc. 

So-called  "hydroquinone."  an  article  which  may  be  pnxluced 
from  several  sources,  but  which  is,  in  fact,  a  chemical  compoimd, 
is  dutiable  under  the  provision  in  Schedtde  A.  (T.  I.,  i*2)  for 
"chemical  compounds,"  and  is  not  free  as  a  salt  of  qninia,  under 
T.  I.,  G29. 


MISCELLANEOUS   TRADE  NOTICES, 

A  New  Tobacco  Disease. 

According  to  the  Journal  de  la  Chamhre  de  Comiti^rce  de 
Constantinople,  of  the  25th  August  last,  the  cultivation  of  tobacco 
is  in  danjeer  of  a  disease  hitherto  unknown.  The  malatly  has 
appeared  in  Greece,  in  some  plantations  of  the  Phtiotide.  Tbs 
plants,  appearing  very  heilthy  during  the  day,  bend  suddenly  at 
nieht  to  the  eartn,  and  the  next  day  are  dead. 

The  Progress  of  the  Stuttgart  Commercial 
Museum. 

The  Bulletin  du  Musee  Commercial  for  the  15th  September  last, 
with  reference  to  the  progressof  the  Stuttgart  Commercial  Museum, 
says  :— 

"  The  Export-Musterlager  of  Stuttgart  has  just  published 
its  sixth  annual  report,  from  which  the  following  data  are 
extracted : — 

"  The  Expoi't-Mus^erlager  is  a  permanent  exhibition  of  native 
products,  foimded  by  a  "Wurtemburtr  association  of  merchants  and 
manufacturers,  with  a  view  to  inform  foreigners  as  to  wliat  may  be 
procured  in  Wurtemburg. 

'"  The  society  now  includes  .320  members,  distributed  according  to 
trades,  as  follows:  —  Chemical  industry,  22;  food  products,"22; 
minerals,  pottery,  and  glass  mnking,  5 ;  machinery,  rolling-stock 
for  railways,  tools,  and  apparatus,  .3(j ;  carriages,  apparatus  for  fire- 
men, straps,  &c.,  7:  leather  industry, 21;  works  in  metal.  72  ;  works 
in  wood  and  hardware,  35 ;  textile  industry,  71 ;  musical  instru- 
ments, 14 ;  paper  and  polygraphic  arts  industry,  21. 

"  Statement  of  visitors :  — 

1S82       -    170  visitors,  of  whom  26  were  buyers. 

1883  -  217    „     .,    121 

1884  -  225    „     „    110 

1885  -  192    „     „    145 

1886  -  206    .,     „    186 

1887  -  210    „     „    196 

*'The  total  number  of  orders  received,  both  by  the  establish- 
ment itself  and  by  the  similar  association  at  Hambuj^,  have  been : 
—90  in  18S2.  760  in  1SS3, 913  in  2884,  1.0S7  in  1885. 1.413  in  1886,  and 
1.405  in  1887." 

Adulterating  Wixe  with  Plaster  ix  France. 
See  Board  of  Trade  Journal  for  October,  p.  439. 

Statistical  Account  of  Paraguay. 
lb.  p.  4»i. 

The  Export  Trade  op  the  Gold  Co-vst, 

Ih.  p.  4oS. 


EXTRACTS  FROM  BRITISH  AND  FOREIGN 
CONSULAR   REPORTS, 

Canton. 

Drugs  and  Medicines. 

Foreign  medicines  and  dnies  continue  in  favour  on  the  Canton 
market,  as  will  be  seen  from  the  figures  given  below.  The  increase 
in  the  iuiport  of  put-up  worm-tablets  is  especially  remarkable,  as  is 
that  in  condensed  milk,  which  the  natives  find  useful  for  iheir 
children,  and  occasioiLilly  eat  as  jam.  The  Consul  thinks  that  it 
is  worth  drawing  attention  to  these  article-s  for  it  is  in  such  outside 
lines  that  great  development  of  rrade  is  to  be  looked  for ;  and 
fortunes  will  be  moiv  readily  made  in  aniline  dyes,  soap,  glass. 
candles.  Cockle's  pills,  and  such  like  articles,  beneath  the  attention 
of  the  merchant  prince  though  they  may  be,  than  in  the  old- 
fashioned  staples. 

Drug  and  Chemical  Imports. 

Of  foreign  drugs  and  chemicals  the  following  quantities  were 
imported  into  Canton  in  1S86  and  1887  respectively  :— 


1883. 


Picols. 


Hankow 

Taels. 


15S7. 


Picnls.      Hankow 
locals.       ^j^jg^ 


Quicksilver 

Aerated  waters 

Opium 

Soap 

TJltramarine 

Vrorm.t.meU  {^-^] 

Borai 

Chlorate  of  potash 

Cochineal 

Confectionery   {^<^°} 

Dyes 

Glassware 

Medicines 

M  Japanese  .... 

Milk,  condensed  [<\<>^''] 

Mustard dozen  bottles 

Paints 

Perfumery. dozen  bottles 


300 

875 

25*91 

2,949 

215 

3,518 

268 

118 

51 

3,168 

l,6i9 

2,1S1 

435 

6,919 

603 

79 

10,790 


2^918 

2,673 

407,4.31 

14,433 
1,383 
6.506 
?,290 
2,060 
2.509 
3,133 

98,572 

26«5S 
6,53^ 
1,483 

10,232 
734 
757 

11,013 


448 

1,093 

7,702 

31,718 

270 

4,S4€ 

206 

S3 

21 

2,961 


4.34 

8,786 

1,107 

180 


26,956 

3,257 
2,411,121 

10.896 
1,097 
5,5«9 
1,063 
1,344 
1,121 
2,731 

86,806 

24.648 
5,744 
1,468 

11.551 
1,240 
1.461 
9.808 


Exports. 

The  exports  from  Canton  comprise : — 


1S86.                              1SS7. 

Piculs. 

Hankow 

Taels. 

Piculs. 

Hankow 
Taels. 

2,736 
4.922 
2-97 

28 

6 

1,264 

102.660 

+ls3.33 

11.826 

3,693 

1,216 

37,148 

3.151 

196 

3-13 

19 

4,772 

160596 

1.722 

28,671 

3,457 

1.820 

226.866 

Ciittle-fish 

Musk 

Peppermint  oil 

,.         crystals.... 
Wai  (white) 

—Chemist  and  Druggist. 

PBTBOLEtnt    !>•   THE    EaST. 

The  ?reat  Russian  oil  wells  at  Baku  will  have  lost  a  (rood  cns' 
tomer  in  India  through  the  discovery  of  the  oil  spring  at  Khatun, 
about  40  miles  to  the  east  of  the  Sibi  station  of  the  North- Western 
Railway  in  Baluchistan.    Borings  were  first  made  there  Ihree  or 
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four  years  a?o  upon  certain  indications  tlmt  had  been  observed ; 
the  result  was  the  discovery  of  larpe  supplies  of  heavy  petroleum 
at  niodenite  depths.  Eiperiments  that  liave  been  recently  made 
liv  puuipinic  the  wells  for  a  perioil  of  11  or  12  hours  each  have, 
accordinir  to  the  report  ol  Colonel  Conway-Gordon,  shown  that  each 
well  will  deliver  from  four  to  six  hundred  barrels  of  oil  in  24  hours. 
Thus,  any  one  of  the  existing  wells  is  more  than  competent  to  furnish 
tlic  entire  supplv  of  so.diio  barrels  of  oil  a  year,  which  is  estimated 
to  lie  the  amount  rp(|uin-a  fur  the  Sind-f  isliin  section  of  the  r,lil- 
wav.  The  tools,  which  have  been  specially  obtained  from  Canada 
lor'makintr  deep  btirines.  liave  been  worked  .oBiciently  during  last 
year,  and  uxpemnents  have  beeninsiituted  witha  view  to  delivering 
the  oil  throuEh  a  pipeline  from  the  oil  titld,  which  lies  .at  alieisht 
of  l.toii  feet"  and  more  aliove  the  railway.  Further  important 
diseoveries  are  expected  to  be  made,  and  it  has  been  determini'd  to 
carrv  down  the  borins  if  necessary  to  the  Rreat  depth  of  2,500  feet 
in  the  search  tor  liphtei  oil.— I)ai!y  2\'ews. 

A  Chemical  Syndicate. 

A  mee' in:;  of  caustic  sola  makers  has  been  held  at  Liverpool,  at 
which  practically  the  whole  of  the  trade  was  represented.  Mr. 
Chance,  of  Birminghnm,  oc(^upied  the  chair.  It  was  unanimously 
resolved  to  form  an  association,  and  a  week's  cessation  of  production 
to  allow  the  demand  to  overtake  the  supply  was  agreed  upon. 
Makers  have  been  driven  to  co-operate  with  each  other,  as  the  low 
prices  reeently  ruliuK  have  invnlved  serious  losses,  and  the  advances 
demanded  for  coalaud  salt  will  add  to  the  cost  of  producing  caustic 
soda.  It  is  confidently  expected  that  higher  prices  will  rule  in 
future. — iritish  and  Colunial  Druggist. 

The  United  States  Drug  and  Chemical  Tkade. 

The  following  figures,  compiled  from  official  sources,  represent 
the  quantities  of  the  principal  drugs  and  chemicals  imported  into 
and  exported  from  the  United  States  during  the  years  (ending 
June  3«)  1837-SS  and  1SS6-S7  respectively. 


The  United  States  BRnc  and  Chemical  Tkade — cont. 


1 

1 

Imported. 

Re-exported. 

ISSS. 

18S7. 

1883. 

1887. 

Duty  Free  Goods. 

Alizarine,     natural      or 
artificial Lbs. 

2,  t5 1,24.3 

2,093512 

.. 

Argols 

17,226,491 

22,024,763 

•• 

Bark  (cinchona) 

2,801,443 

4,78.8,044 

2,712 

5  252 

Cochineal „ 

181,495 

492,304 

■  • 

606 

Logwood  in  sticks.  Tons 

77,697 

59,265 

90 

1 

Dyewoods  (unen.)  Valne 
Dolls. 

138,204 

2M,741 

219 

Gura  arable Lbs. 

915,799 

407,782 

1.832 

17,597 

Camphor  (crude)  ...    „ 

2,779,719 

2,857,222 

22,197 

320 

Cutch  and  gambler  .    „ 

30,8.16,070     25,598,212 

25,283 

35,123 

Shellac „ 

4,200,850 

4,722,538 

513 

2,248 

Gums    and   gum    resins 
(unen.) Lbs. 

20,496,800 

16,582,019 

195,967 

169,370 

3,114,279 
95,318,471 

3,469,182 
103,087,827 

2,470 
15,000 

20,038 

Bleaching  powder 

11,611 

Liquorice  root , 

49,151,661 

79,003,8.55 

•• 

Mineral      waters      (not 
artiticial) Galls. 

1,800,803 

1,834,411 

2,534 

597 

Potash,  muriate  of.  lbs. 

56,003.179 

38,509,814 

•  • 

Quinine  salts Oz. 

1,628,414 

2,763,962 

6,098 

102 

Soda  (nitrate) Lbs. 

178,954,024 

172,174,889 

770,745 

5„968,003 

Brimstone  (crude) .  Tons 

99,253 

97,283 

.    4 

20 

Vanilla Lbs. 

145,379 
4,035,470 

137.439 

3.355,714 

11,281 
230,023 

1,5«S 

Drugs,  cheraicals.and  dyes 
(unen.)  . .  Value  Dolls. 

213,400 

Oils,  fixed  or  expressed 
Lbs. 

21,168,638 

18,268,778 

1,640,143 

3,931,440 

Oils  (essential) , 

1,624,680 

1,482,041 

11,662 

8,059 

Sulphate    of    lime,    un- 
ground Tons 

133,600 

140,98;i 

.. 

Plumba(?o Cwt. 

181,329 

169,021 

460 

•• 

Imported. 

Re-exported. 

1888. 

1887. 

1888. 

1887. 

DutiaWe. 

Coal-tar  colours  and  dves 
Value  Dolls. 

1,839,678 

I,.540,0fl7 

13,059 

22,807 

Glycerin Lbs. 

10,000,719 

12,765,072 

49,142 

21,633 

Dyewood  (extracts) 

2,39i;S77 

3,396,407 

021,010 

2,000 

Opium  (crude) „ 

447,920 

568,263 

33,303 

64,108 

Saltpetre  (crude)  ..      „ 

7,983,812 

10,313,866 

3a),7S3 

484,850 

Soda  (bicarb.) „ 

2,020,013 

2,348,580 

30,713 

04,781 

„    cTrbonate.  including 

sal  soda  and  soda  ash 

Lbs. 

294,.';80,131 

287,704,408 

34,821 

127,123 

.Soda  (caustic) , 

89,321,407 

84,089,438 

1,703,343 

1.070,178 

„     other  salts 

17,009,223 

15,739,772 

6,800 

13,449 

Chemicals     and     drugs 
(unen.)  . .  Value  Dolls. 

3,?00,278 

3,399,726 

37,343 

37,330 

Perfumery  and  toilet  pre- 
panition  .  Value  Dolls. 

361,453 

385,362 

1,487 

2,708 

Oil  (whale  and  fish)  Galls. 

242,430 

174,278 

2,709 

3,091 

„    (other  animal).       ., 

16,741 

11,843 

•  . 

■  ■ 

„    (mineral ) 

377,713 

290,.53O 

2,000 

.. 

054,036 

744,766 

1,999 

2,312 

„    (other  vegetable)    „ 

650,822 

498,086 

33,008 

31,405 

„    (essential) „ 

602,421 

122,266 

875 

1,821 

Paints       and       colours 
Valne  Dolls. 

1,244,320 

1,214,283 

5,597 

2,2;M 

Soap  (toilet) Lbs. 

615,878 

461,000 

1,105 

2,2.32 

„    (other  kinds)  Value 
Dolls. 

234,351 

242,496 

15 

479 

The  Negotiations  concerning  the  Eenewal  of  the 
Geuman  Potash  Manufactceeks'  Stsdicate. 

The  negotiations  concerning  the  renewal  of  the  German  potash 
manufacturers'  syndic:tte  terminated  successfully  in  Berlin  on 
September  21.  The  syndicate  has  now  been  renewed  for  10  years, 
greatl.v  to  the  disadvantage  of  its  customers,  most  of  whom  are 
outside  Germany,  and  who  would  have  been  large  gainers  by  the 
murderous  competition  which  would  no  doubt  have  ensued  had  the 
negotiations  faljen  through. — Chemist  and  Druggist. 

Russia's  Foreign  Tkade. 

Russia's  foreign  trade  during  the  first  half-year  of  1888  is  reijortcd 
to  have  been  very  much  more  active  than  it  was  in  the  cori-e- 
j^ponding  period  of  1887.  Thus  the  declared  value  of  the  imports 
into  European  Russia  rose  from  88,963,'.i00?.  to  49,258,800/..  an 
increase  of  nearly  20  per  cent.,  and  the  exports  from  23,707,000/.  to 
34,843,000/..  the  principal  increase  being  in  the  exports  of  cereals. 
The  Customs  duties  naid  upon  goods  entering  Russia  also  increased 
fi-om  4,182,702/.  to  4,507.600/.  The  lii^iires  referring  to  the  chemical 
and  allied  lininches  are  by  no  means  so  satisfactor.v  as  the  general 
state  of  business  would  lead  one  to  believe.  All  entries  referring 
to  such  ai'ticles,  except  indigo,  show  a  falling  olT,  the  figui-es 
being  :— 


Goods. 


1887. 


Value  £ 


1887. 


1888. 


Drugs  and  chemicals. 

Dyestuffs 

Aniline 

Indigo 

Olive  oil 


2,188,000 

22,000 
22,000 
309,000 


2,082,000       6,36,900 

258,600 

21,000  I     140,700 

3.6,000  I     234,300 

199,000   250,000 


608,500 
245,900 
129,600 
429,800 
169,100 
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DiSCOVEKT   OF   PETROLEtM   AT   XoBTHWlCH. 

At  a  meetiu?  of  the  Xorthwich  rural  sanitary  authority  on  the 
12th  instant  the  surveyor  reported  that  a  well  at  Anderton,  the 
property  of  Messrs.  Greenall  and  Co..  brewers,  of  Warrin^rton.  had 
ceased  to  yield  water  and  had  boeun  to  yield  petroleum,  which 
burned  freely.  Several  members  expressed  the  opinion  that  the 
discovery  was  one  of  great  importance.  Mr.  Blades,  analytiral 
chemist.  Xorthwich,  has  personally  procured  a  sample  from  the 
well.  and.  as  the  result  of  a  few  tests,  declares  that  it  contains  a 
considerable  proportion  of  petroleum.  The  jets  of  inflammable  eas 
which  oci-asionally  occur  in  the  nei?hbourinz  salt  mines  tend  to 
establish  the  genuineness aad  importance  of  the  find. — Britishani 
Colonial  Druggist. 


Exports  of  United  St.\tes  Maxlfactlues  axd 
Products. 


Barks  extracts,  for  tannin?:  ,.  Vahte  DolN. 

Acids „ 

Ashes,  pot  and  p.^arl Lbs. 

Dyes  and  dycstufts Value  Dolls. 

Ginsenz  Lbs. 

Me<licincs.  patent    and    pro- 
prietary   Value  Dolls. 

Roots,  herbs,  and  barks 

Chemicals,  dyes,   and    medi- 
cines (not  enumerated)  ....  „ 

Perfumery  and  cosmetics  ....  „ 

Grease  and  soap  stock „ 

Rosin  Barrels 

Paints  and  colours Value  Dolls. 

Quicksilver Lbs. 

Soap,  toilet Value  Dolls. 

„     (other) Lbs. 

Sperm.aceti     and   spermaceti 
wai „ 

Spices Value  Dolls. 

Alcohol Proof  Galls. 

Spirits  of  ttUTientine Galls. 

Varnish „ 

Wax  (bees') Lbs. 

Oil  (lard) Galls, 

„   (sperm) „ 

„   (whale  and  fish) „ 

„  (other  animal) „ 

„   (illuminating)  „ 

..  (lubricating    and    heavy 

paraffin)    „ 

„  (cotton  seed) „ 

„  Oinseed) Value  Dolls. 

„  (essential) „ 

„  (other  vegetable) „ 


188S. 

1S37. 

25l,20t 

239,700 

101,790 

91,627 

51i863 

8S9.5D2 

9G6.0S0 

'         736,023 

SKt.^l 

'        330,331 

1 

l,545,ill 

1 

1.447.067 

137,756 

145,113 

2,194,531 

2,14.j,265 

.«1,S66 

322,059 

9i».777 

849,908 

l,4f)0J?u 

1,365,012 

492.799 

452.3S3 

1,032,352 

514^10 

59,490 

57,751 

18,901,763 

19,682,466 

226,576 

336,222 

36,270 

42,112 

329,317 

1,264313 

1«,.W5,942 

10,209333 

14.3,926 

90,427 

79,070 

90,350 

931,616 

975,163 

rSAMi 

157,169 

1,360,399 

],S48304 

617,801 

570,.376 

456,427,221 

430,343,011 

22,889,529 

16,910,513 

4,453,597 

4,067,133 

92,134 

119,840 

32sa00 

309,460 

56,890 

63,689 

—Chemist  and  Druggist. 


EXTRACTS   FROM   THE   AUGUST   REPORT 
OF  MESSRS.  GEHE  ^-  Co.,  DRESDEX. 

Chemical  axd  Puarmaceutical  Prepakations. 

Acidum  Aceticum. 

Pure  and  glacial  acetic  acids  iiave  not  experienced  any  noteMrorthy 
chanpe. 

Acidum  Boricum, 

The  discovery  of  borax  clialk  deposits  in  Chili  lias  powerfully 
affected  the  sale  of  Italian  boric  acid. 

Acidum  Carbolicum, 

The  demaud  for  this  acid  continues  to  Ije  important,  in  con- 
sequence of  which  a  return  to  the  formerly  cheap  price  is  not  to 
be  expected.  A  decrease  seems  also  rendered  more  improbable, 
as  it  is  rumoured  that  the  German  Government  intends  to  use  a 
large  quantity  of  carbolic  acid  for  the  preparation  of  explosives. 
The  quantitT.-  of  coal  tar  obtained  in  Ensland  for  manufacturing  is 
six  millions  of  hundredweights,  whilst  France  lias  only  one  million. 
Germany,  730  thousand.  Belgium  and  Holland ;J^.H)  and'lao  thousand 
respectively.  If  the  experiment  now  in  progress  with  reference  to 
the  artificial  preparation  of  phenols,  and  indirectly  aniline  from 
benzene,  have  a  favourable  result,  a  remedy  would  be  provided 
against  the  altt^etber  too  high  price  of  the  carbolic  acid  obtained 
directly  from  omI  tar. 

Acidum  Hydroflnoricum. 

The  application  of  this  acid  as  an  inhalation  against  phthisis 
appears  also  ta  aim  at  taking  a  place  in  medicine  in  Germany. 

Acidum  Succinicuw, 

The  demand  for  this  remains  weak,  and  the  consumption  is  not 
able  to  keep  pace  with  the  preparation.  A  prominent  finn  of  amber 
workers  has  therefore  offere<l  a  prize  for  the  discovery  of  new 
apphcations  for  succinic  acid,  and  for  amber  oil. 

Acidum  Sulphuricuou 

Accordingto  the  official  statistics  the  production  of  sulphuric  acid 
and  of  crude  oil  of  vitriol  last  year  in  Germany  was^ 

347,529  tons,  valued  at  M.  ll,6S0,39:i,  against 
325,722     „  „  M.  ll,S4S,716in  1SS6, 

The  import  and  expert  during  the  same  period  was  as  follows : — 
1SS7.  1SS6. 

Import 7393  tons    ....      G,'j(r2  tons. 

Export 17,136    „        ....     18,685    „ 

from  which  it  is  to  be  concluded  that  the  home  consumption 
during  the  past  year  has  somewhat  increased.  To  the  amount 
produced  in  1S.S7  as  expressed  above,  the  different  States  con- 
tributed as  follows : — 

Prussia 253.55*5 

Saxony 14,1*^ 

Hesse 19^i50 

Bnmswick 14.66i) 

Hamburg 15,759 

Alsace  Lorraine 1 2;^5 

The  remainder 16,40tJ 

The  price  fienerally  last  year  was  falling  ^ain,  from  which  it 
followed  that  though  the.  total  production  exceeded  that  of  1SS6 
by  21,807,  the  value  was  M.  167,723  less. 

Acidum  Tartaricum. 

The  price  of  this  acid  has  fallen  together  with  a  weaker 
demand.  Even  in  calico  printing  the  consumption  has  fallen  otT, 
and  at  present  the  outlook  for  the  future  is  not  encouraging. 

Aethers. 

Buring  the  past  few  months  the  price  of  these,  hke  that 
of  spirits,  has  fallen.  Even  in  pharmaceutical  circles  greater 
attention  is  being  paid  to  their  piuity. 

Aethylium  Bromatum. 

Bromide  of  ethyl  is  considerably  sought  after  still  for  minor 
dental  operations  where  a  rapidly  effected  amesthesia  of  short 
duration  is  desired.  In  such  cases  it  does  not  cauae  Tomiting,  and 
the  patient  quickly  recovers  coneiousness. 

Ammonium  SaUa. 

The  demand  for  sulphate  of  ammonium  in  agriculture  had  been 
pretty  lively  in  the  la-it  few  months ;  after  this  want,  however,  was 
sufficiently  supplied,  all  inquiries  ceased  and  the  market  became 
again  weaker. 

Anthrarobinum, 

This  anthrachinon  derivative  up  to  now  has  not  aroused  any 
demand  worth  mentioning.  The  equality  of  the  price  to  that  of 
chrysorobin,  which  it  is  designed  to  replace,  should  not,  in  our 
opinion,  hinder  its  introduction,  as  for  the  physician  it  is  singly  of 
importance  to  apply  a  substance  of  constant  composition,  wliich  is 
not  possible  with  cluysorobin  and  its  frequently  varying  proportions 
of  chrysophauic  acid' 
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Atropinum. 

A  further  weakness  in  this  cheinieiil  has  to  be  roeordcj  for  the 
past  half-yenr.  Tlio  long  since  reeoKniseil  possiliility  of  the  conver- 
sion of  hvoseyamino  intoatronine  lias  to  sonic  extent  been  esplained 
by  a  mo're  intimate  knonieclge  of  tlio  conditions  under  which  it 
takes  place. 

Chloroform!  nm. 

The  export  of  ehlorororm  under  the  free  trade  principles  of  the 
fierman  (ioveriiiiient  has  in  the  last  three  years  fnllen  off  t!G  per 
cent.,  whilst  the  import  during  the  same  period,  in  siJite  of  the 
•JO  M.  i«T  IIKI  kilos,  import  duty  has  increased  to  three  times  the 
amount. 

Caffeine. 

Messi-s.  Gche  and  Co.'s  .\u^ust  report  also,  alludiiif?  to  the 
striking  fall  in  the  price  of  calTciiie,  expresses  the  conviction  of  the 
probability  of  a  further  dccnase.  owiim'  to  the  manufacture  of  the 
alkaloid  in  England  from  duty  fivi^  material,  and  adils  that  "the 
condition  of  our  own  industry  will  bo  considerably  cndansered 
theivby;  not  only  will  Ensland  be  lost  as  a  customer,  but  it  is 
also  to  be  expected  that  Eniylish  competition  will  sooner  or  lati'r 
make  itself  felt  in  commerce." — British  and  Colonial  Ifrttf/giat, 


TltAVE   BETWEEN   SPAIN  AND    THE 
UNITED  KINGDOM. 

Imports  into  the  United  Kingdom  fkom  Spain. 


PKiyciPAi  Aeticles. 


Three  Months  ending 


Sept.  1887.    Sept.  188S. 


Chemical  products  unenumerated  .Value  £        17,367 


r    Tons 
I  Value  £l 


Copper  ore  and  regulus  .... 

»,  (■    Tons 

Manpmese  ore (Value , 

Pyrites  of  iron  or  copper  . . . 

Quicksilver 

Ba{;s,  esparto 


/    Tons 
i  Value  £ 

f    Lbs. 
'(.  Value  £| 

(■    Tons 
i  Value  £ 


13.2S3 
21  l,43!i 

B 
23 

:2.'..2:il 

22l!.871 

2S;i.l23 

25,250 

11, .5(13 
65,891 


9,393 


TotalValue £     2,052,685 


127 
2-11 


,757 
,430 


Ifi, 
100, 


,782 
,42-4 


2,327,663 


Exports  op  British  and  Irish  Produce  prom  the 
United  Kingdom  into  Spain. 


PKINCIPAi   AETICLES. 


Three  Months  ending 


Sept.  1887.    Sept.  1888. 


f  Cwts. 
■IVa 


A"<'^" Waluef 

Caoutchouc,  manufactures  of. ... .  .Value  £ 

(    Tons 
•  I  Value  £ 


Cement 

Chemical  products    and    prepara 
tions  (includinB  dyesluffs)  Value  £ 

Coal,  products  of  (including  naphtha 
and  iiaraffin) Value  £ 

Glass  manufactures   Value  k 

Manure Value  £ 

-,.,         ,  f    Tons 

"''•"•"■'1 lvalue* 

Painters'  colours  and  materials. . .  .Value  £ 
Paper  of  all  sorts {vahie'f 

£,  f  Cwts. 

''"^P iValnei 

Total  Value £| 


79.806 
26,873 

■4,868 

1.010 
1,899 


1,738 

12,M7 

9i) 
2,142 


1,066 

2,337 

1.160 

066 


67,759 

19,688 


3,245 
6,963 

16,321 

9,271 

2,100 

30,637 

91 
1,913 

8,314 

1,280 
3,229 

54-t 
675 


922,242 


STATISTICS. 


Board  of  Trade  Returns. 


Imports. 


Bark  (Peruvian) 

Chemicals,  dyestulfs,  and    tanning   sub- 
stances : — 

Alkali 

Bark  for  tanners'  or  dyers*  use 

Brimstone 

Chemical  manufactures  and  products, 
uneuumenited  

Cochineal 

Cutch  and  gambier 

Dyes  (coal  tar)  : — 
Aniline 

Alizarin 

Other  coal-tar  dyes 

Indigo 

Madder,  madder  root,  gai-ancine,  and 
munjeet 

Nitre,  cubic  (nitrate  of  soda) 

Saltpetre 

Valonia 

Drugs,  unenuniei-ated 

Guano 

Gum  :— 

Arabic 

Lac,  seed,  shell,  stick  and  dye 

Gutta  percha. .  „ 

Oils  and  fats  :— 

Cocoanut   

Olive 

Palm 

Pnrafnn 

Petroleum 

Seed  of  all  kinds 

Tallow  and  stearin 

Train,  blubber,  and  sperm 

Turpentine 

Quicksilver 

Rosin 

Seeds  :— 

Linseed  

Rape 

Tar 


Month  of  September. 

1887. 


£ 

31,273 

.3,189 
17,115 

6,842 

87,301 

2,993 

42,751 

18,502 

23.il79 

1.310 

8,214 

1,0.30 
48.950 
27,6111 
31,641 
75,939 

7,995 

21.676 

9,.345 

21,696 

8,140 
34,624 
76,61 1 
39,440 

194,251 
30,279 

120,9.'>4 
42,641 
42,165 
11,962 

n,«(>3 

475,072 
21,2211 
10,9154 


£ 

33,057 

4,!f;2 
1.3,510 
14.910 

10.5,617 

5,4:u 

02,0,50 

23,340 

23,227 

660 

14.617 

1,820 
2.3,131 
20,911 
22,2,34 
46,430 

8,2.39 

20,462 
9,290 
16,424 

11,199 
43,636 
75,729 
29,082 
168,070 
29,139 
73,634 
29,.363 
41,275 
3.2.32 
14,033 

284,128 
4.),1.31 
1.3,627 
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UoARU  OF  Tkadk  Retubss— cond'nufrf. 
Exports. 


Month  of  September. 


1888. 


18S7. 


Candles 

Chemicals  and  chemical  and  medicinal 
preparat  ions ; — 

Alkali 

Bleacbiiif;  materials  or  preparations. . 

Chemical  manure 

Medicines,  comprising  drugs  and  me- 
dicinal preparations 

Other  articles 

Glass:— 

PUte 

Flint  of  all  kinds,  and  manufactures 
thereof  

Bottles,  ,!to 

Painters'  colours  and  materials,  unenume- 
rated 

Pickles,  ^inesar,  sauces,  condiments,  and 
confectionery,  unenumerated 

Salt 

Seed  oil 

Soap 


£ 
15,a6a 

134,577 
50.030 
164,418 

78,980 
200,488 


£ 
16,114 

153,434 
48,3S0 
139,636 

6S,-:69 
1S1,101 


23,612  21,877 


27,946 
37,161 

122,362 


QnCKSlLVEB. 


24,649 
38,264 

121,427 


126,631 

119,141 

37,297 

iTjaes 

131,096 

1'9,»46 

37.SS9 

37,908 

I3IFOBI3. 

1888. 

1887. 

1886. 

1883. 

September 

Jan.  to  Sept 

Bottles. 
1,070 

6.M32 

Bottles. 
510 

57,341 

Bottles. 

830 

56,363 

Bottles. 
300 

50,924 

EXPOBTS. 

Septemlser 

Jan.  to  Sept.... 

3,714 
38.464 

S,:i(i7 
49,757 

8,053 
56,370 

9,643 
40,711 

Average  Price. . 

£    s.    d. 

S       5     0 

£«.</.£«.   d. 
7     10    0         7      2    6 

£    S.    fl. 
5    19    6 

iBontl;Ii)  patfnt  iList. 

*  The  dates  given  are  the  dates  of  the  Official  Journals  in  which 
ac;eptanoes  of  the  Complete  Specifications  are  advertised.  Com- 
plete Specifications  thus  advertised  as  accepted  are  oik-u  to 
insjjection  at  the  Patent  Office  immediately,  aad  to  opposition 
within  two  months  of  the  said  dates. 


I.— GEXERAL   PLANT,   APPARATUS,  asd 
MACHINERY. 

APPLICATIOXS. 

13,611.  J.  B.  Alliott  and  H.  S.  Firman,  London.  Vacuum 
apparatus.    Sept^^mber  2o. 

13,625.  H.  H.  Leigh.— From  B.  E.  Gasquet  and  A.  do  Ganlne, 
France.  Filteria?  apparatus.  Complete  Specification.  Septem- 
ber 20. 

13,655.    D.  Stewart,  Glaseow. 
her  21. 

13.879.  A.  Howat<on.  London.  A  novel  construction  or  arrange- 
ment of  apparatus  for  heating  feed  water.    September  26. 

13,885.  E.  SickeL  London.  31eansfor  promoting  the  consumption 
of  smoke  in  steam  lx)iler  tubes  and  other  flues.    September  26. 

1S3S6.  G.  Torrr,  London.  Improvements  in  furnace  grates. 
Complete  Specification.    September  26. 

13,936.  H.  F.  Clayton  and  G.  H.  Holdroyd.  Huddersfield.  An 
improved  method  of  filtering  and  apparatus  therefor.  Complete 
Sl)ecification.    Sept<iml3er  27. 

1 1,06;}.  J.  S.  Fairfax,  London.  Improvements  in  and  relating  to 
metallic  v&ssels  for  containing  and  supplying  fluids  under  pressure 
for  various  purposes.    September  29. 


Centrifugal  apparatus.    Septem- 


14,1S3.  T.  A.  Bullough  and  G.  H.  Bolton.    See  Class  VII. 

14,394.  W.  G.  Forster,  London.    Furnaces  and  apparatus  for  heat- 
ing pots  and  crucibles.    October  6. 

14.432.  J.  Horn,  London.    Furnaces  for  beating  steam  boilers  and 
gas  retorts,  and  for  similar  purposes.    October  8. 

14,44S.  L.  Block,  London.    Apparatus  for  compressuig  gas,  &c. 
Complete  Specification.    October  9. 

14.5!'9.  S.  Binks.— From  J.  Binks,  United  States.    Apparatus  to 
prevent  deposit  or  incrustation  in  boilers.    October  11. 

14,616.  M.  Hecking,  London.    Centrifugal  pumps.    October  11. 

14,613.  I.  S.  McDougall  and  J.  T.  McDougalL    See  Class  XIX. 


•  COMPLETE  SPECIPICATIOyS  ACCEPTED. 

1837. 

13,678.  F.  Pelzer.    Ceutriftigal  pumps.    October  20. 

14,231.  H.  H.  Lake, — From  O.  S.  Andersen,  Centrifugal  apjKi- 
Tutus  for  separating  Uquids  of  different  density.    October  20. 

15,4.34.  C.  A.  Jensen. — From  Schuchtennann  and  Kremer.  See 
Class  IX.    Septemlier  22. 

1.5,688.  A.  Anderson.  Apparatus  for  consuming  smoke  and  econo- 
mising waste  heat  in  boilers  and  furnaces.    September  22. 

16422.  S.  Cutter.    Gas  washers  or  scrubbers.    September22. 

16.515.  J.  S.  Sa\vrey  and  H.  Collet.  Apparatus  for  separating 
liquids  from  solid  matters  in  suspension  therein.    September  22. 

16,787.  H.  E.  Jfewton.— From  E.  Theisen.  Apparatus  for  con- 
densing and  cooling.    October  13. 

16,St>5.  W.  T.  Walker.  Distillatory  apparatus  for  use  in  chemical 
operations.    October  13. 

16,806.  W.  T.  Walker.  Apparatus  for  driving  off  from  liquids 
volatile  constituents  thereof.    October  13. 

17,049.  I.  S.  McDougall  and  T.  Sugden.  Apparatus  for  separat- 
ing solid  matter  from  fluids,  and  liquids  from  vapours  or  gases. 
October  ■20. 

17,370.  J.  S.  Sawrey  and  H.  Collet.  Apparatus  for  separatiug 
liquids  from  soUd  matters  suspended  therein.    October  13. 

1888. 

3911.  C.  P.  Kinnell  and  G.  Rothuie.  Thermostat  for  automati- 
cally regulating  the  supply  of  gas  or  liquid  fuel.    October  6, 

8127.  F.  Vyrazil.  Apparatus  for  evaporating,  distilUng,  or  con- 
densing.   September  22. 
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11,118.  J.  W.  Jones.    Taps  and  valves.    September  29. 

11.7S4.  n.  H.  Lake.— From  B.  A.  Moody.  Furnaces  lor  burning 
li(iuid  fuel.    October  6. 

12.381.  E.  Rutzler  and  G.  W.  Blake.    Tliermostats.    October  13. 

12,331.  S.  M.  Lillie.    Evaporiiting  apparatus.    October  6. 

1-'  753  C  Latarche.  Means  and  apparattis  for  evaporalinc,  con- 
rentVatinp,  and  distillinR  liquids,  and  eondensini;  the  vajMurs  pro- 
duced therein.    October  13. 


II.— FUEL,   GAS,  AKD  LIGHT. 

APPLICATIOyS. 

13 -"Si;  A  C.  Jeftrev,  Birkenhead.  Improv,^mcnts  in  the  method 
of  nrepariiiv  l)locks  from  coal  for  fuel,  and  for  utilisniK  the  waste 
and  dross  of  shale,  coal,  and  coke.    September  14. 

13,329.    J.  Jameson.    See  Class  III. 

13  370  T  C.  Fawcett,  Halifax.  A  new  or  improved  combination 
of  ui'achines  for  manufsicturini];  briquettes  and  other  like  articles 
from  small  coal.    September  17. 

13  3<9  D  H.  Saul.  London.  An  improved  atmospheric  fras 
burlier  for  burniu?  coke,  coal,  or  any  inflammable  fuel,  or  heating 
any  substance  to  an  incandescent  heat,  that  may  be  used  in  gas 
fires.    Complete  Specification.    September  17. 

13  3W.  S.  de  la  Granse  ■^'illiams,  Ixindon.  Xew  or  improved 
burners  for  heating  hme  kiln?,  briek  kilns,  and  other  kilns  by  the 
combustion  of  gas.  and  for  other  like  puriwses.    September  19. 

13,C26.  C.  Wells,  E.  E.  C.  Shann,  and  M.  H.  C.  Shann,  London. 
An  improvement  in  the  manufacture  of  candles  and  the  like. 
September  20. 

13,c!51.  A.  Lutschaunis  and  H.  X.  Warren,  Liverpool.  Improve- 
ments in  or  relating  to  gas  lighting.    September  21. 

13.S79.  S.  Pitt.— From  U.  Aikman,  Canada.  Improvements  in 
the  treatment  of  peat.    September  21. 

13,733.  J.  A.  Wanklyn,  London.  Improvements  in  the  manu- 
facture of  hydrogen  gas.    September  21. 

13  761.  E,  Stone,  London.  Improvements  in  the  manufacture  of 
artificial  fuel,  and  in  refractory  material  for  lining  retorts,  and  in 
machinery  in  connexion  therewith.    September  2i. 

13,913.  H.  0.  Webb,  Croydon.  An  inconsumable  wick  for  lamps. 
September  27. 

13,93S.  L.  E.  Chagniat,  London.  Improvements  in  the  composi- 
tion and  prepiiration  of  firelighters.    September  28. 

14,00S.  H.  Aitken,  Glasgow.  Improvements  in  milking  gas  from 
coal  or  other  bituminous  or  combustible  substances.    September  29. 

14,103.  W.  T.  Sugg.  London.  An  improved  mode  of  and  means 
for  lighting  by  pas."  October  1. 

1  f,510.  J.  de  Brouwer,  London.  Improvements  in  apparatus  to 
be  used  in  the  manufacture  of  gtis.    October  9. 

14,537.  T.  L.  Callender,  Beverley.  Making  perforated  blocks  of 
coal  ilust,  ic.    October  10. 

14,575.  H.  H.  Leigh.— From  T.  von  Bauer,  Gennany.  Improve- 
ments in  coke  ovens.    October  10.  , 

H,5K3.  W.  M.  Johnsen  and  J.  Jorgensen.— From  Trafiirftdling- 
saktiebolaget  Victoria  Kykoping,  Sweden.  An  improved  fire- 
lighter.   October  10. 

14.ft42.  E.  B.  Elliee-Clark  and  L.  Chapman.  London.  Improve- 
ments in  apparatus  for  the  production  of  ox.vgen  and  nitrogen  gases 
from  atmospheric  air.    October  11. 


COMPLETE  SPECIFICATIONS   ACCEPTED. 

1837. 

15.070.  O.  Porter.  Apparatus  and  fittings  for  enriching  and 
burning  illuminating  gas.    September  20. 

15,S52.  J.  n.  R.  Dinsmore.  Manufacture  of  illuminating  gas 
from  coal.    September  22. 

li;.222.  S.  Cutter.  Improvements  in  gas  washers  or  scrubbers. 
September  22. 

16,3S2.  J.  Dempster.  Apparatus  for  the  continuous  production 
or  distillation  of  gas  and  other  products  from  coal  and  other 
materials.    Octolwr  22. 

16,631.  A.  F.  Firth.  Improvements  in  pipes  employed  in  the 
manufacture  of  illuminating  gas.    October  13. 

16,866.  R.  Good.  Apparatus  for  injecting  liquids  into  gas  retorts. 
October  13. 

16,!>S7.  E.  B.  EUice-Clark  and  L.  Chapman,  .\pparatus  for  the 
production  of  oxygen  and  nitrogen  gHscs  from  atmo.spheric  air. 
October  20. 

17,223.  J.  Cobbe.  Improved  method  of  reflecting  gas  or  other 
artificial  light.    October  20. 


1888. 

1315.  C.  Brotherhood.  Apparatus  for  automatically  generating 
gas  from  liquid  fuel.    October  13. 

2943.  E.  Palmer.  Seal  pipes  for  reducing  the  pressure  in  gas 
retorts.    September  22. 

3310.  W.  A.  Byrom.  Making  charcoal  from  peat,  &c.,  and 
recovering  the  volatile  matters  therefrom.    Octolx>r  20. 

12,7:i3.  H.  C.  Rcw.  Manufacturing  illuminating  and  fuel  gas. 
October  20. 

1.1,329.  J.  Jameson.  Apparatus  for  obtaiuiug  bye-products  ia  the 
manufacture  of  hard  coke.    October  20. 


III.— DESTRUCTIVE  DISTILLATION,  TAIl 
PRODUCTS,  Etc. 

APPLICATION. 

13.329.  J.  Jameson,  Newcastle-on-Tyne.  Improvements  in  appa- 
ratus for  recover.v  of  bye-products  in  the  manufacture  of  haid  coke. 
Complete  Specification.    September  13. 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1S87. 

13,067.  J.  C.  Khiyenblihl,  H.  C.  Petersen,  and  C.  ('.  Buriiieister. 
Process  for  the  cleaning  or  separation  of  ammoniacal  liquor  and 
other  matters  from  t.ar.    October  6. 

16,582.  J.  Dempster.    See  Class  II.    October  20. 

1S88. 

13,329.  J.  Jameson.  Apparatus  for  obtaining  bye-products  in  the 
manufacture  of  hard  coke.    October  20, 


IV,— COLOURING  MATTERS  and  DYES. 

APPLICATIONS. 

13,767.  T.  E.  Shillito.— From  J.  R.  Geigy,  Switzerland.  Produc- 
tion of  new  colours.    September  24. 

13,798.  O.  Imray.- From  G,  C.  Zimmer,  Germany.  Improvements 
in  the  manufacture  of  colouring-matters.    September  2-4. 

13,876.  J.  Hickisson,  London,  Improvements  in  the  manufacture 
or  production  of  coloured  marking  inks.    September  26. 

13,920.  T.E.  Shillito.— From  J.  R.  Geigy,  Switzerland.  Produc- 
tion of  yellow,  orange,  and  brown  colours  of  alizarin-like  properties. 
September  27. 

14,353.  J.  Y.  Johnson.— From  The  Badischo  Anilin  and  Soda 
Fabrik,  Germany.  A  new  class  of  derivatives  of  alizarin-blue. 
October  6. 

14,  H2.  B.  Willcoi.— Frolm  The  Farbenfahriken  vorm.als  F.  Bayer 
and  Co.,  Germany.  New  or  improved  manufacture  of  azo-dye- 
stuffs.    October  g. 

14.478.  J.  Y.  Johnson.— From  The  Badische  .inilin  and  Soda 
Fabrik,  Germany.  The  production  of  a  colouring-matter  from 
carbazol.    October  9. 

14.479.  J.  Y.  Johnson. — From  The  Badische  Anilin  and  Soda 
Fabrik.  The  production  fi*om  carbazol  of  a  new  derivative,  to  be 
used  in  the  manufacture  of  colouring-matters.    October  9. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1887. 

17,466.  R.  Worms.    New  or  improved  dyes,  and  process  for  the 
production  thereof.    October  20. 

17.3.8.3.  O.  Imray.— From  R.  Nietzki.    Production  of  yellow  and 
brown  colouring-matters  or  dyestuffs.    October  20, 

17,932.  C.  D.  Abel.— From  The  Actiengcsellschaft  fiir  Anilinfabri- 
kation.    Manufacture  of  new  azo-dyestuffs.    October  20. 


Production  of  sulpho 


1SS8. 

170.  C.  D.  Abel.— From  G.  C.  Zimmer. 
acids  of  diphenylamine.    October  13. 

9614.  H.  11.  Lake.— From  K.  Oehlcr.    Manufacture  of  colouring- 
matters.    October  6. 
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v.— TEXTILES,   COTTOIf,   WOOL,   SILK,  Etc. 

APPLICATIOXS. 

13,i9'.i.  A.C.  Lossellaud  E.  Farrar,  London.  .\n  improved  yum. 
September  14. 

i:i,',i;i.  D.  Nicoll,  London.  Improvements  in  the  manufacture 
and  applicjition  of  waterproof  fabrics.    September  '2S. 

ll.a'iU.  G.  Buniell  and  A.  Bnraell,  London.  An  improved 
apparatus  for  cleansing  wool  and  other  textile  products.  Complete 
Sj>eciIication.    September  29. 

U.IOO.  I.  de  Kien.  L<mdon.  Process  and  apparatus  for  treatment 
of  textile  plants.    October  1. 

14,101.  I.  Sinper,  London.  Improvements  in  apparatus  for  clean- 
sing wool  and  the  like.    Oirtober  1. 

14,at7.  I.  Sinser  and  JI.  W.  Judell,  London.  Improvements  in 
apparatus  for  cleansir^  wool  and  lilse  materials.    October  3, 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1887. 

15,89G.  T.  F.  Wiley.  Process  and  apparatus  for  rendering  textile 
fabrics  waterproof.    September  29. 

15,.S9;i.  T.  F.  Wiley.  Apparatus  for  waterproofing  textile  fabrics. 
October  i:i. 

15.900.  T.  F.  Wiley.  Process  and  apparatus  for  rendering  textile 
fabrics  waterproof.    September  22. 


liSS. 


12,122.  P.  M.  Justice.-From   W. 
yarns,  and  fabrics.    October  20. 


J.  Williams.    Treatuig  fibres, 


VI.- 


-DYEING,  CALICO   PRINTING,  PAPEK 
STAINING,  A-\D  BLEACHING. 

APPLICATIOXS. 

13,702.  J.  G.  Sington,  Manchester.  Improvements  in  apparatus 
for  dyeing  textile  materials.    September  22. 

1.3,999.  W.  E.  Heys.— From  E.  .Nickels,  France.  Improvements  in 
the  method  and  apparatus  for  dyeing  and  other-.yise  treating  cotton 
and  other  vegetable  fibres  in  sliver,  roving,  yarn,  or  other  state  of 
preparation.    September  29. 

14,019.  S.  Mason,  jun.,  and  W.  T.  Whitehead.  London.  Improve- 
ments in  machines  for  dyeing,  bleaching,  and  otherwise  treating 
yarn  in  cops  or  bobbins.    Septeml>er  29. 

14.3W.  J.  Rhodes  and  R.  Rhodes,  London.  Improvements  in  or 
connected  with  the  dyeing  of  animal  and  vegetable  fibrous 
materials.    October  5. 

14,360.  W.  H.  Preston  and  A.  Torpey,  Liverpool.  Improvements 
in  apparatus  for  drying,  cleaning,  or  bleaching  wool,  cotton,  gi-ain, 
and  other  material.    Octol)er  6. 

14,617.  A.  Torphey,  Liverpool.  Improvements  in  app.iratus  for 
drying,  cleaning,  or  bleaching  wool,  cotton,  grain,  and  other 
material.    October  11. 


COMPLETE   SPECIFICATIONS  ACCEPTED. 

1S87. 

15,350.  M.  Ashworth  and  R.  Wild.  Jleans  for  and  metliod  of 
washing,  scouring,  boiling,  and  bleaching  fibrous  and  textile 
materials,  and  for  stripping  fibres  from  hides  or  skins.    October  13. 

17,580.  C.  D.  Abel.— From  E.  Koepp  and  Co.  Sec  Class  XIII. 
September  29. 


13,193.  E.  M.  H.  AndreoU. 


1888. 
See  Class  XI. 


VII.— ACIDS.   ALKALIS,  and   SALTS. 

APPLICATIONS. 

13,306.  W.  P.  Thompson.— From  W.  Spilker  and  C.  Loewe,  Ger- 
many. Improvements  in  the  manufacture  of  soda,  potash,  and 
chlore.    September  14. 

13,462.  C.  Glaser  and  C.  F.  W.  Dambmann,  London.  Process  of 
converting  insoluble  phosphoric  acid  in  mineral  or  petrified  phos- 
phates into  available  phosphoric  acid.  Complete  Specification. 
September  18, 


Improvements  in  the  manufacture  of 


13,991.  J.  C.  Butterfield.    See  Class  X. 

14,026.  R.  H.  Steedman,  Glasgow.  Improvements  in  treating 
impure  carbonate  of  lime  produced  in  makinir  alkali,  and  in  re- 
covering sulphur  from  alkali  waste  in  order  to  utilise  it  for  making 
cement,  and  lor  other  purposes.    September  29. 

14,C46.  C.  T.  J.  Vautin.  London.  Improvements  in  the  treatment 
of  chloride  of  lime  to  facilitate  safe  transport.    September  29. 

14,183.  T.  A.  Bullough  and  G.  H.  Bolton,  Liverpool.  Improve- 
ments in  mixing  black  ash  or  other  granular  or  pulverulent  solids 
in  bulk  with  liquids,  and  conveying  the  mixture  to  a  converter,  and 
iu  apparatus  therefor.    October  2. 

14.199.  T.  Parker  and  .Y.  E.  Robinson,  Manchester.  Improvements 
in  the  manufacture  of  chlorine,  alkalis,  and  salts  from  the  chlorides 
of  sodium  and  iK>tassium.    October  3, 

14,203.  H.  Kenyon.  Clayton.  Improvements  in  preparing  am- 
monia, cyanogen,  and  so<la  s:ilts,  Leblanc  waste  and  other  matters 
being  utilirfd  in  the  reactions.    October  3. 

14.238.  A.  J.  Boult. — From  F.  Jean,  France.  Improvements  in 
the  manufacture  ol  neutral  sulphate,  sulphite  of  sotUum,  ammonia, 
and  soda.    October  3. 

14.239.  J.  Greenwood,  London.  Improvements  in  the  generation 
of  chlorine,  in  forming  a  solution  therefrom,  and  in  apparatus  there- 
for.   October  3. 

14,333.  -M.  Cannon,  London, 
acetic  acid.    October  5. 

14,563.  G.  H.  Bolton  and  T.  A.  Bullough,  Liverpool.  Improve- 
ments in  or  relating  to  manipulating  and  washing,  filtering,  or 
otherwise  treating  lime,  mud,  black  ash.  or  other  materiafs  in 
bulk  during  the  course  of  manufacture,  and  in  apparatus  therefor, 
October  10. 

14,831.  Baron  M.  von  Maltzin  and  L.  Trails.  Process  for  obtain- 
ing nitrogen  or  nitrogenous  mixtures  from  nitrogenous  substances. 
October  13. 

14,927.  L.  Gueret  and  C.  Gu(5ret.  Process  and  apparatus  for 
obtaining  a  continuous  and  determined  quantity  of  carbonic  acid  or 
other  gas.    September  29. 

15,168.  H.  Senier.  Process  for  the  ssparation  of  zinc  hydrate 
as  a  crystalline  body  from  solution  iu  the  fixed  alkali  hvdrates. 
October  13. 

15,540.  G.  E.  Da\TS.  Apparatus  for  the  distillation  of  ammoniacal 
fluids.    September  29. 

16,084.  F.  Foster.  Apparatus  for  generating  carbonic  acid  gas. 
September  29. 

17,093.  W.White  and  A.  Rickmann.    Packing  acids.   October  13. 

17,255.  D.  Herman.  Condensers  and  towers  for  the  condensation 
of  acid  and  corrosive  gases.    October  20. 

17,273.  L.  Moud  and  G.  Eschellmann.  Manufacture  of  chlorine- 
October  20. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 


377.  J.  Park.    Obtaining  chromium.    September  29. 

S20S.  H.  Leflmanii.    Manufacture  of  carbonic  acid  and  magnesia. 
September  22. 

12,795.  A.  Sommer.    3Ianufacture  and  application  of  the  com- 
pounds of  chloride  of  sulphur  with  fatty  bodies.    October  13. 


VIII.— GLASS,  POTTERY,  and   EAKTHENWARE. 


APPLICATIONS. 

13,387.  The  Worcester  Royal  Porcelain  Company,  Limited,  and 
E.  P.  Evans,  London.  Improvements  in  earthenware  or  china 
gravy  dishes  or  holders  for  food.    September  17. 

13,765.  J.  P.  Guy,  Burslem.  Dispensing  with  woad  clay  in  placing 
and  firing  glost  ware.    September  24. 

14,052.  E.  Leak  and  H.  Ayiisley,  London.  Improvements  in  the 
manufacture  of  "  pins  "  used  in  supportmg  pottery  ware  while 
being  Ijaked  or  fired.    Complete  Specification.    September  29. 

14,466.  S.  Washington,  Manchester.    Glass  bottles.    October  9. 

14,619.  J.  Chapman,  London.  Improvements  in  casting  or 
forming  articles  of  pottery,  including  porcelain,  china,  and  earthen- 
ware.   October  11. 

14,631.  J.  E.  Thame  and  T.  Griffiths.  London.  Improvements  in 
plastic  compositions,  and  in  the  moulding  or  manufacture  thereof 
into  various  forms.    October  11. 

14,644.  J.  Hamblet,  London.  New  or  improved  machinery  for 
the  manufacture  of  seggars,  crucibiea,  melting  pots,  pipes,  and 
other  hollow  and  tubiilar  articles  from  clay  or  other  plasitic 
material. 
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COMPLETE  SPECIFICATIONS   ACCEPTED. 

1S87. 

10,(1(11,  E.  Smith  invl  F.  Smith.  Pi-odiicine  spnrkhiiK  effect  in  or 
from  ghiss  alono,  or  from  ii  combination  of  glass  anil  mot  ill.  Sep- 
tember 22. 

12,.516.  A.  D.  Bropin,  J.  French,  and  J.  Craig.  Improvements  in 
Kla:>s  annealins  kilns.    September  *J3. 

15,185.  51.  .Swain.    Mainifacturc  of  hollow-ware.    September  'J-2. 

1,^,875,  S,  Pitt.— From  JI.  S.  Higbie  and  G.  G.  Fre.vlinKhnyscn. 
niainifactnre  of  compounds  from  earthenware  admixed  with  other 
materials.    October  6, 

1K,1(1S,  T.  Ta.vlor,  W.  Tnnniclifl,  and  W.  H.  Slater.  Ornamenta- 
tion of  c-hina  and  earthenware  snrfaces.    October  13. 

l(i,i;21,  J,  Iiarinanjat.  Method  of  and  apparatus  for  moulding, 
pressing,  and  dr.ving  tiles  having  inlaid  patterns.    October  13. 

]7.12.'>.  -V.  D.  Brogan  and  A.  51.  JlaUoch.  Apparatus  for  rolling 
plate  glass  to  produce  rippled,  dappled,  vermicular,  chequered,  or 
other  patterns  tbereon.    October  13. 

1S88. 

(522.  \.  Jones.    Ornamenting  vitreous  surfaces.    October  20. 

!I325.  S.  Sheppard,  F.  Hazlett,  and  S.  J.  Cluff.  Apparatus  for 
blowing  glass.    September  29. 

9556.  J.  Holro.vd.  Construction  of  faience  or  glazed  terra-cotta 
mantelpieces,  firesides,  &c.    October  20. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,  AND  CEMENTS. 

APPLICATIONS. 

\ifW>.  E.  Robbins.  London.  A  new  or  improved  crystal  coaffula- 
tio!i,silicified  concrete  or  vitreous  manufacture  for  building,  i.e., 
primary  lights.    September  17. 

13,.").W.  J.  H.  W.  James,  Liverpool.  Improvements  in  apparatus 
for  burnina  and  cwilin?  hydraulic  lime  and  cement.  Complete 
Specification.    September  20. 

13,(i!i(>.  C.  H.  Scott,  SuelBeld.  Improvements  in  brick  kilns  fired 
by  gas.    September  22. 

14,187.  D.  Wilson,  London.  Improvements  in  wall  tiles  or  slabs, 
and  in  frames  for  fixing  them  in  position.    October  2. 

14,2,SI1.  J.  W.  Ransomc,  London.  Improvements  in  the  manu- 
facture of  artificial  stone  and  concrete  blocks.    October  1. 

11,3^11.  J.  C.  Newbery  and  C.  T.J.  Vautin.  London.  An  improved 
process  for  the  separation  of  fine  clayey  matter  from  a  liquid  in 
which  it  is  suspencled.    October  5. 

14..W(>.  E.  V>.  Stead.  London.  Improvements  in  moulds  for 
moulding  and  pressing  bricks,  blocks,  and  slabs,  applicable  also  for 
expelling  moisture  from  clay,  whiting,  prepared  fuel,  turf,  peat,  and 
the  like.    October  10. 

1 1,530.  T.  Stephenson,  HaUfax.  Certain  improvements  in  earthen- 
ware tiles.    October  10. 


COMPLETE   SPECIFICATIONS  ACCEPTED. 

1887. 

l:!,l,33.  W.  1'.  Thompson,— From  J.  Winkler.  Stamping  machines 
for  moulding  artificial  stones,  &c.    October  G. 

lt,56(.  K.  B,  Lee.  Manufacture  of  concrete  and  cement  fireproof 
building  materials  and  parts  of  buildings,  bridges,  slabs,  blocka, 
tanks,  &c.    September  22. 

l.'i.tiH.  C.  A.  Jensen.  —  From  Schuchtermann  and  Kremer. 
Apparatus  for  moving  and  stirring  pulverulent  or  granular  materials 
and  the  like  in  (li'ying,  calcining,  and  similar  ovens  or  stoves. 
September  22. 

1888. 

in.mo.  J.  Kleinpeter.  Moulding  blocks  of  concrete  with  a  metal 
facing  on  one  or  more  sides,  for  fortifications,  &c.    September  22. 

11, toll.  F.  Ncukirch.  Method  and  appanitus  for  clTecting  the 
soliililication  of  loose  ground  for  making  foundations,  applicable 
also  for  making  concri'te  or  mortar.    .September  22. 

11,009.  J.  W.  T.  Stephens  and  E.  Clark.  Manufacture  of  Portland 
cement.    September  22. 

11,0*19.  F.  Siemens.  Kotative  fnrnnees  or  kilns  for  roasting, 
calcining,  or  otherwise  treating  granular  or  pulverulent  materials. 
October  G. 


X.— METALLURGY,   MINING,   Etc. 

APPLICATIONS. 

i:),;mo.  W.  H,  Willatl ,  Hull.  Improvements  relating  to  the  beat- 
ing of  iron  and  steel,  and  to  apparatus  therefor.    September  15. 

13,.358.  Sir  H.  H.  Vivian,  London.  The  manufacture  of  plates 
and  other  articles  from  an  alloy  or  allays  of  copper  and  nickel  b.v 
rolling  at  a  red  heat.    September  15. 

13,3.)0.  H.  Dootsch,  London.  Improvements  in  the  extraction  of 
copper  from  copper  ores.    September  15. 

13,455.  A.  E.  Alexander.- From  L.  D.  Chapin,  United  States. 
Improvements  in  the  manufacture  of  wrought  iron.  Complete 
Specificr-tion,    Sejitember  18, 

13,471.  W,  A.  B.ildwni,  London.  Improvements  in  a  method  or 
process  of  alloying  or  aluminising  metals  with  aluminium.  Com- 
lete  Specification.    September  1 8. 

13,493.  E.  Fielding  and  E.  Ilodge.s,  London.  Improvements  in, 
and  apparatus  for,  the  treatment  of  gold,  silver,  and  copper  ores, 
September  18. 

1.3,51(!.  J.  Frankland  and  W.  H.  Summerscales,  Halifax,  Im- 
proved apparatus  for  forming  sand  cores  for  moulding  purposes. 
Sejjtember  19. 

13,020.  R.  Parkinson.— Partly  communicated  by  J.  Moffatt,  North 
Queensland.  Improvements  in  furnaces  for  smelting  silver, 
copper,  and  other  ores.    September  20. 

13,(>24.  H.  S.  Maxim,  London.  Iraprovements  relating  to  the 
tempering  and  toughening  of  ordnance,  and  to  apparatus  therefor. 
September  20. 

13,t)82.  P.  F.  Chalon  and  C.  R.  Ou6rin,  London.  An  improved 
cartridge  or  material  for  extinguishing  the  flimes  produced  during 
blasting  operations  in  mines  or  quarries.    September  21. 

1.3,718.  C.  Meissner,  London.  An  improved  method  of  and  means 
for  working  mines.    September  22. 

13,742.  H.  Eckardt,  Berlin.  Improvements  in  alloys,  Septem- 
ber 24. 

13,745.  J.  L.  Walker,  Bradford.  Improvements  in  the  construc- 
tion of  sheet  metal  hollow-ware.    September  24. 

13.790.  A.  Fcldbacher,  'London.  Improvements  relating  to  the 
plating  or  covering  of  boiler-shells  and  other  objects  with  sheet 
metal,    September  24. 

13,795.  C.  A.  Sahlstrom,  London.  Improvements  in  apparatus  for 
melting  metals  and  other  substances.    September  24. 

13,830.  0.51.  Thowless,  London.  Improvements  relating  to  the 
production  of  manganese  alloys.  Complete  Specification.  Sep- 
tember 25. 

13,843.  H.  J.  Smith,  Glasgow.  Improvements  in  and  relating  to 
the  manufacture  of  steel  and  iron.    September  25. 

13,884.  L,  Q,  Brin,  London.  The  production  of  alloys  of  copper 
with  iron  or  steel.    September  'IG. 

13,991.  J.  C.  Butterfleld,  London.  Improvements  in  treating 
sulphurised  ores.    September  28. 

14,001.  H.  J.  Kirknian,  London.  Improvements  in  and  relating 
to  the  utilisation  of  waste  pickle  from  tinning  and  galvanising 
works  where  hydrochloric  acid  is  used  in  the  process  of  pickling . 
September  29. 

14,l.'j0,  H.Schneider,  London,  Improvements  in  the  manufacture 
of  alloys  of  steel  and  nickel,    October  2. 

14,214.  J.  C.  Newbery  and  C.  T.  J.  5'autin,  London,  An  improved 
process  for  the  separation  of  metallic  bearing  solutions  from  th<; 
finest  ore  dust  or  debris  mixed  with  or  held  in  suspension  therein, 
October  3. 

14,240.  J.  Greenwood,  London.  Improvements  in  and  relating  to 
the  cxtrae'tion  of  gold  from  refractory  and  other  ores,  and  in  appa- 
ratus employed  therein.    Octoiier  3. 

14,287.  L.  Q.  Brin,  London.  Process  for  allo.ving  iron  and  steel 
with  aluminium  in  the  blast  furnace.    October  4. 

11,2'.)9.  J.  Harris-James,  Grampand  Road,  Cornwall.  An  improved 
apparatus  for  separating  ores  from  the  associated  gangue.  Octo- 
ber 5, 

14,,331.  H.  Havemann,  London.  Improvements  in  and  relating 
to  the  manuf.icturo  of  lead  from  its  ores  or  compound.s.    October  5. 

14,.3.32.  H.  W.  AVallis,  London,  Improvements  in  the  hardening 
and  tempering  of  steel,    October  5. 

14,397.  J.  G.  Landstroni,  London.  An  improved  process  of  and 
apparatus  fur  enriching  and  separating  ores.    October  Q. 

14,401).  H,  Hutcbiuson,  London.  Improvements  in  the  treatment 
of  complex  gold  and  silver  bearing  ores  and  other  substances,  and 
the  recovery  of  other  metals  therefrom.    October  (J. 

14,4.35.  J,  R.  R.  Yeats,  London.  An  improved  process  for  amal- 
gamating gold  by  volatilised  morciu-y.  Complete  Specification. 
October  8. 

14,445.  P.  JIarino,  London.  Improvements  in  processes  for  the 
extraction  of  aluminium  from  aluminium  compounds  or  from 
aluniinons  clays.    October  8, 
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14.511.  W.  H.  .lenkins,  liondon.  Improremcnts  in  mining  drills. 
Complete  Specification.    October  9. 

1 1.512.  X.  Lebodefr.  London.  An  improved  process  tor  the  direct 
pnxluction  of  alumininm  and  aluminium  alloys  and  other  metals, 
and  furnace  employed  therein.    October  9. 

14,317.  W.  A.  -McCool,  London.  Improvements  relating  to  the 
drawing  of  raetals,  and  to  apparatus  therefor.    October  9. 

1I,3S2.  C.  .Ulcn,  J.  Clark,  and  W.  G.  Dickson,  London.  Improve- 
ments in  furnaces  for  metallurgical  purposes,  and  in  working  the 
same.    October  10. 

14,51'7.  A.  W.  Brewtuall,  ilanchester.  Impn>vements  in  the 
methods  of  and  apparatus  for  annealing  and  drawing  wire. 
October  11. 


COMPLETE  SPECIFICATIOXS  ACCEPTED. 

1887. 

9200.  A.  G.  Grconway.    Manufacture  of  steel.    October  6. 

\W--1.  S.  Pearson,  A.  W.  Tunier,  and  W.  Andrews.  Eitracting 
alumininm  from  minerals,  and  making  aluminium  alloys  therefrom. 
September  i". 

l.'i,.370.  T.  R.  'Weston.  Jlanutacture  of  steel  bolts,  nuts,  &c , 
usually  made  by  forging.    October  6. 

14,>71.  S.  .J.  Evans  and  C.  D.  Phillips.  Hydraulic  apparatus  for 
preventing  upsetting  of  converters  employed  in  the  manufacture  of 
steel.    October  20. 

14,6i>J.  J.  H.  Bell  and  W.  Rockliffe.  Plates  for  shipbiulding,  ic. 
September  29. 

14,71)0.  L.  A.  Groth.— From  V.  Eonff  and  E.  Eouff.  Manufacture 
of  chromium  and  its  alloys.    October  C. 

14,72S.  W.  Crawford  and  3.  Crawford.  Shapinz  sheet  iron,  steel, 
or  copper  into  various  forms,  and  apparatus  therefor.    October  6. 

15.327.  31.  A.  Ende  and  A.  Buchanan.  Iron  and  steel  flooring  for 
railway  and  other  bridges.    September  2it. 

15,593.  L.  Grabau.  Production  of  alumininm  and  compounds 
containing  the  same,  and  apparatus  thercforr    September  29. 

15,952.  H.  .S.  3Iasim.  JIanufactui'c  of  projectiles  or  shells  and 
other  forged  metal  articles,  an!  apparatus  therefor.    September  29. 

16,llt2.  P.  J.  Ogle.  Improved  arrangement  of  the  amalgamated 
plates  employed  in  the  treatment  of  gold  ores,  in  supports  for  same, 
and  apparatus  connected  therewith.    October  13. 

l<J,43tJ.  G.  J.  Snelus.  Manufacture  of  steel,  and  apparatus  therefor. 
October  6. 

16.353.  A.  .SchanschieU  and  P.  Jtarks.  Eitracting  gold.  Silver, 
and  other  metals  from  their  ores  and  alloys.    October  6. 

16,727.  A.   B.    Cunningham, 
aluminium  alloys.    October  13. 


Protluclion   of    aluminium    and 


16,784.  W.  Pilkington.  Manufacture  of  steel  and  iron  shells  for 
ordnance  and  machine  guns.    September  2St. 

17,036.  "W.  D.  Allen.  Means  for  carr:*'ing,  turning,  and  otherwise 
manipuLiting  ingots  of  iron  or  steel  in  the  pi-ocess  of  beating  and 
forging.    October  0. 

17,103.  C.  Tavcrdon  and  A.  L.  Taverdon.  Manufactorcof  metallic 
casts  or  castings.    October  13. 

17,156.  J.  Bedford.  Purifying  alloys  of  iron  and  manganese  or 
other  metal  for  use  in  admixture  with  other  materials.    October  13. 


oS7.  W.  Becker. 


1888. 
Casting  metal  ingots. 


September  22. 


^3601.  A.  B.  Cunningham.  Manufacture  of  sodium  and  potassium. 
OctolKr  20. 

•3.S06.  A.  Leslie.— From  A.  S.  Massey.  Cupolas  or  furnaces  for 
melting  iron  and  other  metals.    Octob;  r  0. 

7685.  W.  G.  Forster.    Manufacture  of  aluminium.    October  13. 

S234.  S.  Pitt.— From  T.  F.  Rowland,  W.  E.  HiU,  and  A.  McLachlan. 
Welding  furnaces.    October  6. 

10,619.  J.  Kleinpeter.    See  Class  IX.    September  22. 

11,S55.  F.  Sieniens.    Open-hearth  furnaces.    September  22. 

12,51-3.  F.  Bosshardt.— From  J.  Molas.  Apparatus  lor  detecting 
and  announcing  the  presence  of  explosive  gases  in  mines.  Octo- 
ber 13. 

12,401.  Baron  A.  W.  .s.  von  Oldruitcnborgh  and  O.  Neef-Orban. 
Manufacture  of  ircn  and  steel.    October  20. 


13,433.  A.  E.   .ilexandcr.— from  L.  D.  Chapin. 
vvrouirht  iron.    October  20. 


13,174.    W.   A.    Baldwin. 
ahunii:ium.    October  20. 


ManiJactur*  of 
Process    for  alloying    metals  with 


XI.- ELECTRO-CHEMISTRY  axd  ELECTRO- 
1IET.\LLURGY. 

I  APPLICATIOya. 

1      I.3,3t1.    V.   Scharf,  London.     Improvements   in  g.is   batteries. 
Complete  Specification.    September  15. 

13,402.  S.  A.  Tarley,  London.    Improvements  in  the  construction 
of  secondary  batteries.    Septemljer  17. 
13,687.  R.  E.  B.  Crompton,  Chelmsford.    Improvements  in  and 
!   connected  with  electrical  furnaces.    September  22. 

13,9*1.  B.  .1.  B.  Mills.— From  J.  Barbier,  France.    Improvements 
in  electric  accumulators.    Complete  Specification.    .Septemtxjr  2S. 
I       14,149.  B.  ■ffillcoi.— From  C.  S.  Bra-Jley,  United  States.    Improve- 
I   ments  in  and  connected  with  dyuamo-electric  machines  and  electric 
motors.    October  2. 

14.226.  E.  Dick  and  R.  Kennedy,  Glasgow.    Improvements  iu 
and  relating  to  continuous  current  dynamo-electnc  machines  and 
electric  motors.    October  3. 
14..-322.  S.  Miller,  London.    An  improved  jralvanic  cell  or  battery 
'   for  electric  hghting,  or  for  other  purposes.    October  5. 

14,323.  S.Miller,  London.  An  unproved  electrolyte  or  depolarising 
solution  for  galvanic  batteries.    October  5. 
(      14,522.   D.   Humphreys,   London,     Improvements   in    galvanic 
,  batteries.    Complete  Specification.    Octol^r  9. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

18S7. 
14,4<;l  A.  Stetson.    Secondary  batteries.    October  20. 
13,063.  P.  Skrivanow.    Galvanic  batteries.    October  6. 
13,3S5.   E.   Hermite.   E.   J.   Paterson,  and  C.  F.  Cooper.    See 
Class  XVllI.,  B.    September  22. 

15.760.  W.  Webster,  jun.    See  Class  SVIII.,  B. 

16,303.  H.  C.  Donovan  and  T.  Weatherall.  Voltaic  cells.  Sep- 
tember 22. 

16,623.  W.  T.  Goolden  and  L.  B.  Atkinson.  Dynamo-electric 
generators  and  motors.    October  6. 

16,863.  F.  King.  Sleans  for  the  .-ictomatir  electrical  distribution 
and  charge  of  secondary  batteries.    October  20. 

lfi.S7C.  R.  Tatham.  Electro-dynamic  eenerators  and  motors. 
October  6. 

1SS8. 

729.  D.  Urquhart.  Electric  batteries  and  elements  therefor. 
October  13. 

12,706.  W.  P.  Thompson.— From  C.  D.  P.  Gibson.  Storage  battery 
plates.    October  6. 

12.761.  A.  G. 'WaterhouBe.   Dynamo  electric  machines.  October  C. 

13.192.  E.  M.  H.  Andreoli.    Bleaching  by  electrolysis.    Octolx:r20. 

13.193.  E.  M.  H.  Andreoli.  Bleaching  paper  pulp  bv  electrolysis. 
October  1.3.  •-    i     . 

13,3«.  P.  Scharf.    Gas  batteries.    October  20. 


XII.— FATS,   OILS,   A.\D   SOAP  JJAJSL'FACTUEE. 

APPLICATIOyS. 

].3,i;73.  L.  Grave,  London.  Improved  preparatiou  for  cleansing 
purposes.    September  21. 

13,850.  H.  Hamelle,  London.  Improvements  in  apparatus  for 
filtering  and  clarifying  oil.    Complete  Specification.    September  25. 

13,S77.  S.  P.  Moon, G.Bum, and  A.  Elliot, London.  Improvement 
in  the  manufacture  of  materiiil  for  the  removal  of  paper  and  paint, 
and  for  cleaning  paint.    .September  26. 

14,467.  E.  Ryan,  Dublin.    An  improved  soap.    October  9. 

14,526.  W.  P.  Thompson.— From  M.  Crawford.  United  State!. 
Improvements  in  or  relating  in  the  treatment  of  oil-bearing 
substances  during  expression  of  the  oil,  and  in  press«?s  applicable 
for  receiving  and  discharging  such  substances  without  intermission. 
October  9. 


COMPLETE  SPECIPICATIOX  ACCEPTED. 

1S87. 

15;647.    G.  Tall  and  W.  P.  Thompson.    Treating  crude  cotton 
seed  oil,  and  separating  colouring-matter  therefrom.    September  22* 
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Xlir— PAINTS,  PIGMENTS,  VAENISHES,  and 
RESINS. 

APPLICATIONS. 

IS.-Ht.  N.  K.Morris,  London.  Improvements  in  the  manufacture 
of  white  lead,  and  in  tlio  moans  or  apparatus  employed  therein. 
Complete  Specilication.    September  IS. 

13,721.  TIV.  C.  Nanslo,  London.  A  new  or  improved  composition 
or  paint  to  be  used  fur  coating  and  preservins:  metal,  wood,  and 
other  svibstanccs  and  materials.    September  22. 

1.3,930.  A.  do  Rassi-Giillico,  London.  Improvements  in  treatin:; 
Rums.  resin,  vaniishes,  &c.,  tor  the  production  of  French  enamels. 
September  2". 

14,111".  J.  W.  Hall.— From  G.T.  Lewis,  United  .States.  Improve- 
ments relating  to  the  manufacture  of  lead  pi,iments  and  to  appa- 
ratus therefor.    Complete  Specification.    October  1. 

14,107.  A.  Thomson,  Glasgow.  A  new  or  improved  paint  or  enamel. 
October  2. 


COMPLETE   SPECIFICATIONS  ACCEPTED. 

1887. 
io,.320.  J.  Hickisson.      Manufacture   of   coloured    marking    ink 
pencils,  and  mordants  to  be  employed  therewith.    October  13. 

17,5St;.C.  D.  Abel.— From  R.  Koepp  and  Co.  Improvements  in 
the  use  of  chromium  compounds  in  dyeins  and  printing.  Septem- 
ber 29. 

1888. 

7(j07.  V.  J.  Kncss.  Manufacturing  and  treating  vitriBable  colours 
or  pigments,  and  apparatus  therefor.    September  22. 

10,292.  W.  Langford.  Composition  for  ornamenting  and  pre- 
serving materials  exposed  to  the  influences  of  the  atmosphere  or  of 
water,  and  for  rendering  the  said  materials  impervious  to  heat  and 
water.    October  20. 

11,209.  A.  .1.  Davison.  Non-corrosive  and  anli-fouling  composi- 
tions.   September  29. 

13,4+i.  N.  K.  Jlorris.  3Ianufacture  of  white  lead,  and  apparatus 
therefor.    October  20. 


XIV.-TANNING,  LEATHER,  GLUE,  and  SIZE. 


APPLICATIONS. 

'  1.3,5t7.  J.  Y.  Botls.  London.     Improvements  in  the   process  of 
tanning  hidesaud  skins.    September  19. 

14,23.5.  W.  A.  Burrows,  Londou.    Improvements  in  the  utilisation 
of  leather  waste.    October  3. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1837. 
15,350.  M.  Ashworth  and  R.  Wild.    5«  Class  VL    October  13. 
10,109.  F.  H.  CoUey.    Improvements  in  the  process  of  tanning. 
October  0. 


1S88. 

12,393.   H.  J.  Haddan.— From  F.  y  Vilascca.      Manufaclur. 
decorative  leather,    September  29. 


of 


XV.— AGRICULTURE,  MANURES,  Etc. 


APPLICATIONS. 

13,303.  R.  Nich-iUs,  London.  Improvements  in  making  and 
saving  hay,  corn,  and  farm  ))rodncc  generally,  and  in  ai)|>aratus 
employed  therein.    Septcmberlt. 

13,l.i2.  C.  Glaser  and  C.  F.  W.  Daail)mann,  London.  See 
Class  VII. 

13.773.  R.  Bradshaw.  Manchester.  Improvements  in  treating  or 
],r  paring  ensilage,  and  preserving  same  from  decay.    September  2-t. 

14.3S5.  M.  Reymondi.r,  London.  Improvements  in  Ihe  treatment 
of  piiospheretic  tlag  or  >.coria  foi  agricultural  piirjjoscs.  October  li. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 


1887. 

U.SSl.  Baron  M.  von  Maltzan  and  L.   Trails.    See  Clas:;  VII. 
Octobei'  13. 

1888. 
07oO.  B.  Pifl'ard.    Manufactureof  manure.    September  22. 


XVI.— SUGARS,  STARCHES,   GUMS,  Etc. 

APPLICATIONS. 

1.3,531.  J.  Grass,  G.  C.  Ileilmann,  and  O.  Obme.  London.  Im- 
provements in  the  manufacture  of  saccharine  liquor.s  t^or  brewing 
and  other  purposes.    Complete  Specification.    September  19. 

13,.'J95.  J.  G.  Lorraiu,  London.  Improvements  in  the  treatment 
of  sugar  solutions.    September  20. 


13,(!35 
ratus 


135.  D.  Stewart,  Glasgow.    Improvements  in  centrifugal  appa- 
for  drying  sug-ar  or  other  granular  matters.    Sei)tember  21, 

COMPLETE  SPECIFICATION   ACCEPTED. 

1S8S. 

12,iit3.  A.  X. I'earson.  Process  and  apparatus  for  treating  soluble 
and  partially  soluble  gums  to  render  them  fit  for  industrial  pur- 
poses.   October  0. 


XVII.— BREWING,   WINES,   SPIRITS,  Etc. 


APPLICATIONS. 

13,293.  .\.  de  Jteritens,  London.  A  process  for  treating  and  recti- 
fying alcohol,  and  apparatus  therefor.  Complete  Specification. 
September  11. 

13.29t.  A.  de  Moritens.  A  process  for  treating  and  purifying 
water,  beer,  wine,  and  otfier  hquids,  and  ap])aratus  thei'cfor.  Com- 
plete Specification.    September  14. 

1.3,634.  J.  Grass,  G.  C.  Heilmann,  and  O.  Ohme.    See  Class  XVI. 

13,075.  J.  Honning,  London.  Improvements  in  pneumatic  malting 
dnuns.    September  21, 

13,724.  Briu's  0.\ygen  Company,  Limited.— From  L.  Q.  Brin  and 
A.  Brin,  France.  Improvements  in  ttu'  trcitmeut  of  spirits,  wines, 
and  beer  for  the  purpose  of  ageing  or  nuituring  them.  Septem- 
ber 22. 

13,940.  A.  R.  White,  Bristol.  An  improved  method  of  treating 
nudt.    September  2S. 

14,225.  A.  Behr,  London. 
October  3. 


Improved  apparatus  for  malting  grain. 


14,.328.  J.  C.  l<hc:n-s  and  A.  Maubre,  sen..  London.  An  improved 
apparatus  for  acetifying  alcoholic  wash  and  liquor  in  the  manufac- 
ture of  vinegar.    October  5. 


COMPLETE   SPECIFICATIONS   ACCEPTED. 

1S8S. 

11,088.  A.  IloUe.    Method  of  treating  beer  for  export.    Sejitsm- 
ber  22. 

13,293.  A.  de  Meriten«.    Treating  and  rectifying  alcohol,  and  ai)pa- 
I'.atus  therefor.    October  20. 
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XVIII.— CHEMISTRY  OF  FOODS,  SAXTTARY 
CHEiUSTKY,  AND   DISIXFECTAXTS. 

APPLICATIOyS. 

A. — Cheuistby  of  Foods. 

11.113.  W.  C.  Hallett.— Fi-om  K.  G.  Dahl,  Norway.  Improve- 
ments ill  or  connected  with  apparatus  for  presen  iiig  milk.  Com- 
plete Specification.    October  1. 

14,3S>1.  L.  E.  Blackwell,  London.  An  improved  process  for  the 
mannracture  of  sauces  and  condiments.    Octolwr  11. 

B.— Sakitakt  Chejhstbt. 

13.-2S-2.  H.  Harris,  London.  The  filtration  and  purification  of 
water  for  domestic  usase  by  "an  automatic  apparatus."  Com- 
plete Specification.    Septemljer  11. 

13,71)1.  A.  Bobrownicki,  Manchester.  Improvements  in  the 
treatment  of  town's  refuse  and  other  putrescible  matters.  Sep- 
tember 2t. 

H.IOS.  AV.  Clark  and  W.  A.  Clark,  London.  Improvements 
relating  to  the  treatment  of  sewage,  and  to  apparatus  therefor. 
October  1. 

14,13'3.  AV.  T.  Hardie.  London.    Improvements  in  the  precipita-   i 
tion  and  the  mechanical,  chemical .  pneumatic,  and  dectric  treat- 
ment of  town's  sewage,  and  the  utilisation  of  the  solids  therein,  as 
well  as  the  preparing  from  town's  refuse  a  deodorising  and  purify. 
ing  power,  which  is^iso  applicable  for  other  purposes.    Octolx'r  2. 

14,J10.  J.  C.  N'^ewberj-  and  C.  T.  J.  Tautin,  London.  Improve- 
ments in  the  process  for  the  treatment  of  sewage.    Octoljer  3. 

14,atl.  J.  C.  Newbery  and  C.  T.  J.  Tautin.    An  improved  process 
for  the  separation  of  fiiic  clayey  matter  from  a  Uqmd  in  which  it    i 
is  suspended.    October  5. 


13.Ttl.  H.  Scbulte,  London.  Improvements  in  and  relating  to 
machinery  for  use  in  the  manufacture  of  paper.    ESeptember  22. 

13,9(i9.  V.  Walter,  London.  Treating  vegetable  fibrine  in  a 
manner  to  render  it  more  applicable  for  sundry  useful  purposes. 
Complete  Specification.    September  2S. 

14,64.3.  I.  S.  JIcDougall  and  J.  T.  JIcDougall,  London.  Improve- 
ments in  and  coimected  with  boilers  or  digesters  lined  with  lead  or 
other  and  resisting  metal  or  alloy,  especially  Miited  for  use  in 
preparing  paper-inaking  materials,  or  for  analogous  purposes. 
October  11. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1887. 

U,7SA.  i.  Jsmewn.  Preparation  of  s:>fety  paper,  affording  pro- 
tection against  erasure  or  other  alteration.    September  29. 

ltvJ3*>.  A.  C.  Henderson. — From  C.  St.ockor.  Manufacture  of  non- 
inflamuiablc  celluloid  matters.    September  21t. 

1888. 

9003.  E.  C.  dc  BoUemont.  Manufacture  of  vegetable  fibre  from 
wood.    Octolier  t>. 

ll.SH.  H.  H.  Lake.— From  A.  Selkirk.  Treatment  of  vegetable 
substances  for  the  manufacture  of  paper  stock,  ptdp,  or  fibre. 
October  IS. 


XX.— FIXE   CHEMICALS,   ALKALOIDS, 
ESSENCES,  A^•D  EXTRACTS. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 
A.— Chemisibt  or  Foods. 

1887. 

16,632.  F.  Graell.  Method  of  preparing  ferment  of  rennet. 
October  13. 

17,26?.  M.  Frischer.  A  composition  of  matter  to  be  used  as  a 
preserved  food.    October  1-3. 

17,313.  J.  M.  Dowden.  Method  of  enriching  and  preserving 
milk.    Octol)er  20. 


APPLICATIOXS. 

l:5..551.  J.  Wilson,  London.  Improving  the  therapeutical  value  of 
cod  liver  oil  by  the  addition  of  it  to  phosphorus  and  iodine,  without 
rendering  it  tmpalatable  and  mistable.    September  111. 

13,892.  H.  H.  Lake.- From  C.  L.  T.  MuUer,  Germany.  Improve- 
ments relating  to  the  production  of  pure  ethvUc  alcohol  from  crude 
spirits.    September  26. 

14,443.  H.  Baum,  London.  A  process  for  the  production  of 
aromatic  tUthio-oi.vcarbon  acids.    October  S. 


1888. 

.3.3ia.  SI.  P.  Hatscbek.  Estract  for  use  as  a  ferment  and  as  a  food 
preparation.    October  6. 

4831.  S.  M.  CaC>  n.  Preparation  of  liquid  extract  of  meat.  Sep* 
teml>er  22. 

11,147.  \.  V.  Drenckhaii.  Process  for  rendering  milk  consistent 
without  any  chemical  alteration  of  the  same.    September  22. 

11,S75.  Countess  R.  Ventura.  Process  for  separating  butter  from 
the  other  parts  of  cream.    September  22. 

12,704.  F.  Bauder.   Manufacture  of  cocoa  or  chocolate.   October  20. 


T 


COMPLETE  SPECIFICATION  ACCEPTED. 

1887. 

14,S!0.  E.  Ostermayer.    Production   of   i:dised   snljiho-acids   of 
phenol,  cresol,  and  thymol.    September  29. 


XXL— PHOTOGRAPHIC  ^lATERIALS  a>d 
PROCESSES. 


B.— Sasiiaey  Chkmistbt. 

1SS7. 

15,:i8t.  E.  Hcmiite,  E.  J.  Palcrsoii,  and  C.  F.  Cooper.  Process  for 
disinfecting  impure  liquids.    September  29. 

13,:S8o.  E.  Hemiite,  E.  J.  Patcrson,  and  C.  F.  Cooper.  Apparatus 
for  disinftcting  impure  liquids  b.v  electrol.vtic  action.  Sep- 
tember 22. 

l.'),760.  W.  "Webster,  jun.  Electrolytic  treatment  of  sewage  and 
sea  ^vater  for  the  production  of  certain  products  therefrom,  and 
apparatus  therefor.    Septemljer  29. 


XrX.— PAPER,  PASTEBOARD,  Etc 

APPLICATIONS. 

13390.  F.  Salomon  and  H.  Brun^er,   London.     An  improved 
method  of  and  means  for  pi-otecting  apparatus  used  in  the  manufac-   ' 
turc  of  sulphhe  cellulose.    September  17.  . 

13,338.  W.  S.  Mackie,  London.    An  improved  process  of  preparing 
paper  for  the  prcser^ii^  of  fresh  fruit  in  its  uatoral  condition.   , 
September  20,  i 


APPLICATIONS. 

13;i01.  H.C.Bond.  London.  An  improved  process  for  the  true 
reproduction  of  the  colours  of  nature  in  a  comroimd  photographic 
print.    Soptenil)er  14. 

L3,.32I.  II.  J.  Shawcross,  Liverpool.  Improvements  in  or  connected 
with  the  production  of  photographic  sensitised  paper,  woven  or 
tissue  fabrics,  trelatin  or  collodion  hlms,  glass.  iK>rcelaiii,  metal, 
wood,  and  like  media,  tor  use  in  the  production  of  copies  of  photo- 
graphs, pictures,  drawings,  designs,  writings,  and  the  like  by  the 
action  of  light.    September  19. 

COMPLETE   SPECIFICATIONS  ACCEPTED. 

1887. 

l.),727.  E.  H.  Farmer  and  H.  K.  Tompkins.  Preparation  and 
use  of  sensitising  materials  and  sensitive  surfaces  for  photo^rraphic 
purposes.    October  6. 

16,018.  J.  E.  Thornton.  Flexible  films  for  photographic  and  other 
purposes,  and  apparatus  for  manufacture  thertof,    September  29. 
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XXII.— EXPLOSrV^ES,  MATCHES,  Etc. 


APPLICATIOXS. 


Iinprovc- 


13.308.  J.M.  T.  Amierson  ami  A.  AndiTsi.ii.  Loncloii. 
mcnts  in  the  miiniifactiu'c  of  explosives.    Sejilciiiber  It. 

13,.'ifiO.  T.  Chuiuiclon,  London.      Improvements  relating  to  the 
niannfactnre  of  explosives.    Complete  Speciflciition.    September  15. 

13.G3ii.   C.  F.  Henest,  London.      An  improved  smokeless  safety 
gunpowder.    September  21. 

13,7Sn.  P.  M.  Justice.— From  L.  Fraenckel,  Sweden.   An  improved 
explosive  compound.    September  24. 

13,912.  R.  Bateman,  Birmingham, 
signals.    September  27. 

l-*,027.  C.  O.  Lundholm,  Glasgow, 
factnrc  of  dynamite.    September  29. 

1  KOSl.  H.  C.  L.  Holden,  L'lndon. 
for  firing  ordnance,  mines,  fuses,  and  liKe  purposes.    October  1. 

lt,22n.  C.  J.  F.  M.  Lilliehook,  London.    Improvements  in  percus- 
sion fuses  for  shells.    October  3. 


Impi'ovements  in  railway  fog 
Improvements  in  the  manu- 
Improvements  in  firing  keys 


COMPLETE   SPECIFTCATIOXS   ACCEPTED. 

1SS7. 

l(i,0S3.  Vi'.  H.  Percival.  Improvements  in  matches.  September 
29. 

16,919.  A.  V.  Newton.— From  A.  Nobel.  Improved  explosive  com- 
pound.   October  13. 


16,920.  A.  V.  Newton.— From  A.  Nobel.  Improved  explosive  com- 
jionnd.    October  13. 

17,1117.  J.  Y.  Johnson.— From  F.  C.  Glaser.  Manufacture  of 
explosives.    October  13, 

17,W9.  C.  A.  McEvoy.    Electrical  primers  or  fuses.    October  13. 

1888. 

370.  S.  H.  Emmens.  Preparation  of  new  compounds  from  picric 
acid,  and  nianufaoture  therefrom  of  explosives,  partly  applicable 
also  to  coloured  fires.    October  1 3. 

13,360.  T.  Chandelon.    Manufacture  of  explosives.    October  20, 


XXIII.— ANALYTICAL   CHEMISTRY. 

COMPLETE  SPECIFTCATIOXS  ACCEPTED. 

1887. 

13,313.  J.  W.  .Skoglund,  London.  An  improved  method  of  and 
apparatus  for  ascertaining  the  ([uantity  of  fat  contained  in  milk 
September  ]  -1. 

lo,(!<;7.  B.  Nicholson  and  T.  Palmer.— From  C.  Collin  and  L.  Ee- 
noist.  Process  for  testing  or  estimating  the  strength  of  solutions  of 
tannin.    September  22. 


Printed  and  Pullishcd  by  Etee  and  SI'OIIIBWOODE,  Ea^t  Harding  Street,  London,  E.C.,  for  the  Society  of  Chcniii  r.l  Ii.dufctry. 


THE   JOURNAL 


OP  THE 


Socioty  of  Cf^cmical  3nbu5trY: 

A   MOXTHLY    EECOED 

FOR  ALL  INTERESTED  IN  CHEMICAL  ilANUFACTURES. 


No.  II.— Vol.  VH.] 


NOVEMBER    30      I88S  fNon-MembersSO/- per  annum;  Members 

IXWCmDCK    OU,     lOOO.  L  21/.  per  Set ;  sTnsle  Copies  2/6. 


COe  ^oriftp  of  Chtmitni  Jntmstri). 

Past  Presidents : 

Sir  H.  E.  Eoscoe.  M.P..  LL.D.,  V.P.E.S ISSl— 1&S2. 

Sir  Frederick  Abel,  C.B.,  D.C.L.,  F.R.S 1SS2— 1SS3. 

Walter  Woldon,  F.R.S 1883— 18S4. 

W.  H.  Perkiii.  Ph.D.,  F.K.S l&*t— 1S35. 

E.  K.  Jliispratt 1SS5— 1SS6. 

David  Howanl 188t! — 1887. 

Prof.  James  Dewar,  F.R.S 1887 — 1888. 


COUNCIL   FOR    TEAR   E^^DIXG  JULY,   1889. 


President:  X^udwigMond. 
Vice-Presidents : 
Sir  I.  Lowthian  Bell,  P.R.S.  David  Howard. 

R.  Forlws  Carpenter.  Ivan  Levinstein. 

Prof.  F.  Clowes.  D.Sc.  E.  K.  Muspratt. 

Sir  J.  Xeilson  Cuthbertson.  |        SirH.E.Roscoe,  M.P.,  F.E.S. 

Prcf  James  Dewar,  F. U.S.  ,'        Prof.  W.  A.  Tilden,  F.R.S. 

Dr.  John  Evans,  F.E.S.  John  Williams. 

Ordinary  Members  of  Council : 
Alexander  51.  Chance.  F.  J.  Rowan. 


James  Duncan. 

A.  E.  Fletcher. 
S.  H.  Johnson. 

B.  E.  R.  Newlands. 
B.  S.  Proctor. 


Dr.  Edward  Schunck,  F.R.S. 
E.  C.  C.  Stanford. 
J.  C.  Stevenson,  M.P. 
T.  W.  Stuart. 
Thos.  T.vrer. 


With  the  Chairmen  and  Secretaries  of  Sections. 

Honorary  Treasurer : 
E.  Rider  Cook,  East  London  Soapworks,  Bow,  E. 

Honorary  Foreign  Secretary  : 
Dr.  Ferdinand  Hurler. 

General  Secretary :  Charles  G.  Cresswell. 

Offices  : 
Palace  Chambers,  9,  Bridge  Street,  Westminster,  S.W. 


THE  JOURNAL. 


Pvhlication  Committee : 
The  President, 


Sir  F.  A.  Abel,  F.E.S. 

A.  H.  Allen. 

Prof.  H.  E.  Armstrong,  F.R.S. 

G.  H.  Bailey,  D.Sc.  Ph.D. 

Joseph  Beniays,  M.I.C.E. 

H.  Brunner. 

W.  Lant  Carpenter. 

Prof.  Frank  Clowes,  D.Sc. 

W.  T.  Dent. 

Prof.  Ja.s.  Dewar,  F.R.S. 

John  Heron. 

D.  B.  Hewitt,  3I.D. 

David  Howard. 

Prof.  J.  J.  HummeL 


I    Prof.  A.  K.  Huntington, 

F.  Hurter,  Ph.D. 

F.  Jones,  F.R.S.E. 
I    Ivan  Levinstein. 
\    Prcf.  R.  Meldola,  F.R.S. 

E.  K.  Muspratt. 

C.  O'Sullivan,  F.R.S, 

John  Pattinson. 

W.  H.  Perkin,  Ph.D..  F.R.S. 

Sir  H.  E.  Roscoe,  M.P.,  F.R.S. 

John  Spiller. 

A.  Xorman  Tate. 

Thomas  Tyrer. 


Editor: 
Watson  Smith,  The  Owens  College,  Manchester. 


ASSISTED   BT  THE    FOLLOWTKG   STAFF   OF 
Abstractors: 


T.  L.  Baile.v.  Ph.D. 
G.  H.  Beckett. 

D.  Bendiz. 

E.  Bentz. 
E.  E.  Berry, 
E.  J.  Bevan. 
Bertram  Blount. 
Arthur  G.  Bloiam. 
C.  H.  Bothamley. 
E.  G.  Cla.vton. 
Julius  B.  Cohen,  Ph.D. 
C.  F.  Cross. 

A.  E.  Davis. 

Gibson  Dyson,  Ph.D. 

W.  W.  Haldanc  Gee,  B.Sc. 

C.  Xapier  Hake. 

S.  Hamhui^er,  Ph.D. 

Oswald  Hamilton. 

John  Heron. 

Bertram  Hunt. 

C.  C.  Hutchinson. 


D.  E.  Jones,  B.Sc. 
W.  E.  Kay. 
A  J.  King,  B.Sc. 
P.  S.  Kipping,  D.Sc. 
Chas.  A.  Kohn,  Ph.D. 

F.  W.  T.  Krohn. 

J.  Walter  Leather,  Ph.D. 
A.  Licbmann,  Ph.D. 
D.  A.  Louis. 
Ti".  Macnab. 

G.  Harris  Morris,  Ph.D. 
J.  M.  H.  Munro,  D.Sc. 
H,  T,  Penternianii. 

S.  G.  Rawson,  B.Sc. 
A.  R.^,  Ph.D. 
F.  W.  Renaut. 
A.  Studer,  Ph.D. 
Bertram  Thomas. 
Eustace  Thomas. 
V.  H.Teley,  M.A. 
R.  Lloyd  Whiteley. 
A.  Wingham. 


NOTICES. 

Members  are  hereby  advised  that  the  subscription 
of  25.^.  for  1889  falls  due  on  January  1st  next  The 
Council  having  resolved  to  enforce  Bje-law  29,  only 
such  members  as  have  paid  their  subscriptions  wiU  be 
entitled  to  receive  the  Journal  next  yeai-.  Cheques  and 
orders  shoukl  be  made  payable  to  the  Hon.  Treasurer 
E.  Rider  Cook,  and  forwarded  to  him  at  Bow, 

Notice  is  hereby  given  that  the  numbers  for 
January,  1882,  1883,  and  1886,  and  February  and 
April,  1886,  are  exhausted,  and  no  orders  for  those 
copies  can  be  executed. 

Members  who  require  back  numbers  are  requested 
to  make  application  only  to  the  General  Secretary. 

Authoi-s  of  communications  read  before  the  Society, 
or  any  of  its  Local  Sections,  are  requested  to  take 
notice  that  under  Rule  41  of  the  bye-laws,  the  Society 
has  the  right  of  priority  of  publication  for  three 
months  of  all  such  papers.  Infringement  of  this 
bye-law  renders  papere  liable  to  be  rejected  by  the 
Publication  Committee,  or  ordered  to  be  abstracted 
for  the  Journal,  in  which  case  no  reprints  can  be 
fuxiushed  to  the  author. 


Notice  is  hereby  given,  for  the  information  of 
members  and  advertisers,  that  the  advertisement 
columns  of  this  Journal  have  been  contracted  for 
by  ^Messrs.  Eire  and  Spottiswoode,  the  Society's 
printers  and  publishers,  to  whom  all  communications 
respecting  them  should  be  addressed. 


712 


THE  JOURNAL   OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [Nov.  30,  isss. 


LIST  OF  MEMBERS  ELECTED.  23rd  NOVEMBER,  1888. 


Bailey,  Dr.  T.  h..  University  College,  Brownlow  Street,  Liverpool, 
chemist. 

Caldwell.  Win..  Mmray  Street,  Paisley,  diysalter. 

Dixon,  Prof.  Harold  B.,  Owens  College,  Manchester,  professor  of 
chemistry. 

Gloat;,  Kobt.  F.,  Grove  Hill,  Middlesbrough,  manufacturing 
cheMiist. 

Hale,  E(iw.  P.,  Rock  House,  Rock  Ferry,  Cheshire,  analytical 
chemist, 

Howarlli,  E.  H.,  Fergustie  Thread  Works,  Paisley,  manager  of 
thread  works. 

Hudson,  F.  T.  M.,  Albany  Aniline  Co.  (Box  33),  Albany,  New 
Tork,  U.S.A,,  manufacturer  of  coal-tar  dyes, 

Lloyd,  Fred,  J.,  Agricultiual  Laboratory,  i,  Lombard  Street,  E.C, 
an.alytical  chemist. 

ifalcolmson,  A.  S.,  172,  Pearl  Street,  New  Tork,  U.S.A.,  merchant, 

Mosentlial,  Chas.  de,  58,  Boulevard  Pereire,  Paris,  engineer. 

Mosenthal,  Henry  de,  220,  'Winchester  House,  Old  Broad  Street, 
E.C,  manager  of  explosives  companies. 

NickoUs,  John  B.,  States  Analyst's  Office,  Trinity  Square, 
Guernsey,  analyst  and  pharmacist. 

Schishkoff,  Sergius  A.,  Elabonga,  Government  of  Viatka,  Russi.i, 
manager  of  glassworks. 

Scott,  F.  Walter,  44,  Christian  Street,  London,  E.,  engineer. 

TiuTibnll,  G.  W.,  10,  Xorthgate,  Darlington,  analyst. 

Webster,  Wm.,  50,  Lee  P.irk,  Lee,  S.E„  electrician  and  contractor. 

Worms,  Emil,  Elabonga,  Government  of  Viatka,  Russia,  analytical 
chemist. 


CHANGES  OP   ADDRESS. 


Abraliam,  A.  C. ;  Journals  to  Jersey  Cottage,  Oxton,  Birkenhead. 

Angus,  John,  l/o  Fenchnrch  Street ;  3,  Brabant  Court,  Philpot 
Lane,  London,  E.C. 

Ashwell,  Jno.  E.,  l/o  Bentinck  Read;  111,  Waterloo  Crescent, 
Nottingham. 

Auerbach,  Dr.  C.  G, ;  Journals  to  S,  Adlerstrasse,  Elberfeld, 
Germany. 

Baker,  H.,  l/o  Manchester ;  The  Laurels,  Titford  Boad,  Oldbury, 
Birmingham. 

Beckett,  G.  H.,  l/o  37;  23,  St.  Andrew's  Place,  Listerhills. 
Bradford. 

Belcher,  Jos.  G.,  l/o  Bethnal  Green ;  "  Steriline  "  Ld„  85,  Wool 
Exchange,  London,  E.C. 

Benjamin,  if.,  1  o  67th  Street ;  13,  West  121st  Street,  New  Tork, 
U.S.A. 

Bishop,  Jos.  J.  P.,  I'o  Chapel  W.-aks ;  13,  Norfolk  Street, 
Manchester. 

Bloxam,  A.  G.,  l/o  The  Leauses;    Eoyal  Agricultural    College, 

Cirencester. 

B.vard,  A.  Geo,,  1 'o  London  ;  c/o  Burt,  Boultou,  &  Hevwood,  Aux 
Sept-Deniers,  Toulouse,  France. 

Chaney,  H. ;  Journals  to  Mona  House,  Trawsfvnydd,  Festiniog. 
North  ^ales.  .    J      ■  s- 

Clans,  C,  F„  jun.,  l/o  Mumbles;  Primrose  Villa,  Ferry  Side, 
Carmarthenshire, 

Dunn,  Wm.  Walton,  I'o  Bessemer  Terrace ;  5,  Cheapside,  Tudhoe 
Grange,  near  Newcastle-on-Tjiie. 

Gill,  Aug.  H.,  l/o  Boston;  c/o  Becker  &  Co.,  Bankers,  Leipzig, 
Germany. 

Glendinning,  H.,  I'o  Northwich ;  Mount  House,  The  Hill, 
bandbach,  Cheshire. 

Hunt,  Bertram,  l/o  Buslingthorpc ;  Victoria  Chambers,  South 
Parade,  Leeds. 

Litems  R.,  I/O  Wiesbaden;  c/oW.  H.  Clans,  Tonge  Villa,  Middleton, 
Lancashire. 

.Mackenzie,  Wm.  C. ;  6,  Hartington  "  Gardens  "  (not  "  Terrace  "), 
Edinburgh. 

Macmillan,  W.  G.,  l/o  London;  Chemical  Department,  Shell 
Factor;-,  Cossi|>orc,  Calcutta. 

Marsh.  Thos.,  1  o  Liveniool ;  Nctham  Chemical  Co,,  Bristol. 

IVarce,  Wm.,  jun. ;  Journals  to  Brent  House,  Brentwood,  Esse.r. 

Rademaclicr,  U.  A.,  l/o  Paris ;  374,  Weinbergstrasse,  Zurich, 
Switzerland. 

n?,'''o?l'  ^'-  ®-'  'Z*'  Mayow  Road;  161,  Devonshire  Road,  Forest 
Tarn,  A„  l/o  Newhall  Hill ;  26,  Summer  Hill  Terrace,  Birmingham. 


I3eatft6» 


Wallace,  Dr.  Wm..  of  138,  Bath  Street,  Glasgow.    November  6t1i. 
Wishart,  G.  J.,  of  8,  Dryden  Street,  Edinburgh  ;  at  Iquique,  Chili. 
July  10th,  aged  30. 


Xonlion  ^rrtion. 


Chemical  Society's  Eooms,  Burlington  House. 


Sir  F.  A.  Abel. 
H.  E,  Armstrong. 
W.  Lant  Carpenter, 
M'.  Crowder. 
W.  J.  Dibdin. 
C.  Graham. 
S.  Hall. 
C.  C.  Hutchinson. 


Chairman ;  Da\id  Howard. 
Committee : 

B.  Messel. 


B.  E.  R.  Newlands. 

B.  Redwood. 
T.  Royle. 
John  Spiller. 
Wm.  Thorp. 

C.  R.  Alder  Wright. 


Hfin.  Local  Sec.  and  Treasurer : 
Thos.  Tyrer,  Garden  Wharf,  Bntterseiv,  S.W. 


SESSION  1&SS-S9. 

The  second  Meeting  of  the  Section  tvill  take  place  on 
Monday,  December  Srd,  1888. 

Paper  to  be  read  by — 

3Ir.  A.  H.  .\llen.    "  The  Analytical  Examination  of  Water  for 

Technical  Purposes." 

Monday,  January  7th,  1889. 

Mr.  C.  Napier  Hake.    "  Notes  on  Explosives." 

Mr.  W._  Crowder  will  introduce  for  discussion  the  following 
technical  query : — "  Have  any  experiments  lieen  ma^le  to 
ascertain  the  quantity  of  nitrnus  acid,  soluble  in  sulphuric 
acid  of  sp.  gr.  1'730  at  temperatures  ranging  between  32°  and 
120°  P, ;  and  what  is  the  m^.rtmttm  temperature  at  which 
nitrous  acid  can  be  economically  absorbed  in  the  Guy  Lussiic 
Tower  during  the  summer  season  ?  " 


Meeting  held  Monday,  Novemher  bth,  1888. 


MH.    DAVID    HOWARD    IN    THE    CHAIR. 


In  opeuing  the  business  of  the  Session,  the  Chairman 
said  th.it  he  did  not  propose  to  give  an  address,  but 
he  would  like  to  make  known  to  the  members  of  the 
Section  a  suggestion  which  had  been  made  to  him, 
and  which  he  thought  they  would  do  well  to  act 
upon.  It  had  been  suggested  that  questions  arose 
from  time  to  time  which  were  well  worth  discussing, 
but  which  were  of  such  a  natiu'e  tliat  it  might  be 
difficult  for  members  to  found  jjapers  upon  them. 
If  any  such  subjects  should  occur  to  members  diu-ing 
the  session,  he  would  beg  them  to  inform  the 
Secretary,  and,  if  they  appeared  to  be  of  sufficient 
importance,  the  Committee  would  be  glad  to  ari-ange 
for  their  discussion,  either  at  the  regiilar  meetings  of 
the  Section,  or  at  special  meetiugs  called  for  the 
piu'pose.  It  would  bo  remembered  that  on  one 
occasion  a  similar  course  had  been  taken,  when 
Mr.  Cresswell,  senior,  iutroduced  the  question  of  the 
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Rivers  Pollntion  Bill  without  reading  a  formal  paper ; 
iuad  he  thought  that  the  same  method  might  be 
followed  iu  respect  of  many  matters  which  came 
withiu  the  experience  of  members.  He  had  no  doiibt 
that  if  the  suggestion  was  taken  tip  much  valuable 
information  would  be  elicited. 


aaOXaXKd^ 


NOTE  ON  A  POLARIMETER  FOR  BREWERS. 

«Y   JOH's    HERON. 

Sixr'E  reading  a  paper  before  this  Society  last  March 
on  the  polariscope  applied  to  brewing,  my  attention 
has  been  drawn  to  a  form  of  polarimeter  manu- 
factured by  Messrs.  R.  Field  and  Co.,  of  Birmingham, 
the  invention  of  Mr.  Thos.  Bayley,  and  which  I  have 
much  pleasiu-e  in  bringing  luider  yoiu-  notice  this 
evening,  the  more  so  as  I  believe  it  is  the  first  polari- 
meter exclusively  manufactured  by  an  English  firm, 
and  which  can  most  favoiu-ably  compare  with  similar 
instruments  nianufaetiu-ed  abroad.  It  is  just  as 
sensitive,  as  readily  adjusted,  and  as  easily  mani- 
pulated as  the  ordinary  "  Laurent, "  whilst  its  jjrice 
is  about  halt  that  of  the  cheapest  instrument  of  this 
celebrated  maker. 

The  instrument  before  you  is  constnicted  on  the 
same  principle  as  the  "  Lam-ent,"  that  is  to  say,  it  is 
an  instrament  of  the  half-shadow  type,  sodiuni  light 
being  used  as  the  illuminating  medium.  It  consists 
of  the  usual  Nicol's  prisms,  polariser  and  analyser, 
with  the  half- wave  plate  between,  at  the  polarising 
end.  In  the  Lam-ent  instrument  the  half- wave  effect 
is  produced  by  means  of  a  thin  plate  of  quartz  cut 
parallel  to  its  axis,  and  just  large  enough  to  cover 
exactly  one-half  of  the  circular  glass  plate  to  which 
it  is  attached  ;  and  although  by  this  means  a  most 
delicate  and  sensitive  arrangement  is  obtained,  at 
the  same  time  it  is  rather  an  expensive  one.  Now, 
in  order  to  reduce  the  great  cost  attending  the 
cutting,  polishing,  and  fixing  of  such  a  quartz  plate, 
advantage  has  been  taken  by  Mr.  Bayley  of  certain 
optical  properties  possessed  by  mica,  whereby,  after 
several  trials,  he  has  at  last  succeeded  in  obtiuning 
the  same  optical  effects  by  substituting  a  thin  film  of 
this  substance  for  the  quartz  plate  usually  employed. 
Iu  a  letter  which  I  received  from  Mr.  B.ayley  a  sliort 
time  ago  he  thus  describes  the  principle  of  his  half- 
w.ave  plate. 

• '  Instead  of  a  plate  of  quartz  cut  parallel  to 
the  axis  I  use  a  single  film  of  mica  (the  '  talc '  of 
commerce!.  I  spUt  this  'talc,'  and  find  by  trial  a 
piece  which  gives  a  very  sensitive  change.  Such  a 
piece  is  found  pretty  easily,  and,  of  course,  quite  a 
number  of  plates  can  be  cut  from  it.  When  held  in 
the  proper  position  it  has  no  influence  upon  the 
dai-k  field,  but  when  rotated  through  the  slightest 
angle,  brings  about  brightness.  There  are  thus  two 
conditions: —  |1. )  Darkness  in  the  proper  position; 
and  (2.)  Rapiility  of  change." 

In  order  to  obtain  the  maximum  amount  of  sensi- 
tiveness in  this  instrument  I  find  the  best  plan  to  be 
as  follows :— First  rotate  the  analyser  until  its 
principal  axis  is  at  right  angles  to  that  of  the 
polariser  ;  whilst  in  this  position  rotate  the  polariser 
slightly  to  the  right  or  left  until  one-half  of  the 
divided  disc  appears  brilliantly  illuminated,  and  the 
other  half  just  as  dark.  Then  clamp  the  polariser  in 
this  position  by  means  of  tlie  clamp  and  screw  to 
which  it  is  attached.  Nest  determine  the  zero  point 
by  bringing  the  analyser  into  that  midiUe  position 


where  the  partition  line  becomes  almost  invisible, 
and  both  sides  of  the  field  are  equally  illuminated! 
Tlie  zero  point  of  the  graduated  circle  being  thus 
determined,  the  zero  on  the  vernier  is  next  made  to 
coincide  with  this  :  the  instrument  is  then  set  true 
for  taking  observations.  The  gi-aduated  circle  is 
divided  into  degi-ees  and  tenths  of  a  degree  as  being 
more  convenient  for  pui-poses  of  calculation  than  the 
division  into  minutes.  Although  this  instrument 
has  been,  at  my  suggestion,  somewhat  moilified, 
and,  I  believe,  considerably  improved  thereby  in 
some  of  the  mechanical  arrangements,  so  as  to  render 
it  specially  adapted  for  brewers,  it  may  nevertheless 
be  employed  for  the  examination  of  all  other  sub- 
stances possessing  optical  actirtty,  such  as  essential 
oils,  alkaloitls,  tartaric  and  other  acids,  &c. 

My  sole  object  in  biinging  the  insti-ument  before 
the  notice  of  this  Society  lies  in  the  fact  that  an 
increasing  demand  is  springing  up  for  a  polarimeter 
which  shall  combine  accm'acy  with  relative  cheapness. 
This  instrument  seems  to  me  to  meet  those  require- 
ments, and  in  the  interests  of  that  section  of  chemical 
industry  with  wliich  I  am  connected  have  I  ventured 
to  introduce  to  your  notice  this  evening  Bayley's 
polarimeter. 

DISCUSSION. 

The  Chairman  said  that  he  considered  themembei-s 
had  to  thank  'Mx.  Heron   for  a   valuable   piece   of 
information— very  valuable,   at   any   rate,    to   those 
who  had  to  work  mth  polaiimeters.     Those  who  had 
had  experience  of  the  older  soleil  instniment  would 
remember   the  bewildering   doubt  of   the   sensitive 
tint,  and  that  still  more  cruel  infliction  to  the  eye, 
the   older  instrument   of   the  Wild   fiinges,    which 
exceeded  anything  he  had  ever  experienced  for  pro- 
ducing temporary  blindness.     They  would  remember 
the  immense  relief   which   the  introduction  of   the 
modern    penumbra   instrument   brought,   and   they 
would  no  doubt  welcome  heai-tily  the  appearance  o'f 
a  cheaper  form  of  that  apparatus.     He  thought  the 
polarimeter  was  not  so  much  used  or  so  weU  known 
as   it   should   be.      Where   one   had    to    deal   -with 
organic  bodies  which  rotated  polarised  light,  there 
could    be    no    safer    or  more   valuable   method   of 
analysis  than  that  afforded  by  the  polarimeter.     He 
spoke  with  especial  reference  to  the  organic  alkaloids. 
Of   coui-se,    as  in   all    other   available   methods    of 
analysis,  there  were  difficulties  to  be  got  over  and 
traps  into  which  one  might  fall ;  but  so  chai-acteristic 
and  so  remarkable  a  property  of  organic  bodies  as 
that  of  the  rotation  of  the  polarised  ray  could  not 
be   safely  ignored   by  anyone   who   desired   to   get 
acciu-ate   results.     It   was,    without   exception,    the 
most  characteristic  of   all   the   properties   of   those 
bodies,    and    anyone   working    with   hydrocarbons, 
alkaloids,    or   organic    acids,    coiild    by    it    obtain 
indications   which,    if   rightly  interpreted,    were   of 
the  utmost  value.     Brewers  and  sugar  refiners  had 
ali-eady   discovered    that,    not\vithstanding    all    the 
difficulties  of  the  polarimeter,  there  was  no  equally 
valuable  indicator.     But  to  all  who  had  to  deal  with 
organic  bodies  possessing  this  optical  peculiarity  he 
would  say,  get  the  best  instrument  you  can,  and  see 
what  you  can  leam  from  it.     At  first  sight  it  might 
appeal-  to  be  one  of  those  ticklish  processes  which 
look  almost  too  fine  for  practical  work.     But  it  was 
capable  of  very  wide  practical  application,  and  was 
a  process  which   no   student   of   organic  chemisti-y 
should  fail  to  get  as  much  expei-ience  of  as  possible. 
He  saw  present  several  gentlemen  learned  in  other 
forms   of  the   polarimeter,   whose   remarks   on   the 
subject  he  would  be  glad  to  hear. 
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Mr.  Heron  said,  in  reply  to  questions  as  to  the 
probable  cost  of  the  iustnimeut  iutrotluceJ,  auJ  as 
to  the  fractious  of  a  degree  to  which  it  could  be  read, 
that  he  could  uot  state  the  price  positively,  but  it 
might  be  assumed  to  be  about  half  that  of  the 
cheapest  form  of  the  ordinary  i^ohirimeter— probably 
from  seven  to  eight  guineas.  With  regard  to  the 
reatliug  of  the  instrument ,  the  circle  was,  bethought, 
originally  graduated  to  two  minutes,  but  for  brewing 
piu-poses  he  had  found  it  much  more  couvenient  to 
have  the  degree  graduated  so  as  to  read  to  tenths. 
The  instrument  shown  was  so  graduated,  but  by 
skilful  use  he  thought  it  could  be  made  to  read  to  a 
considerably  smaller  division.  For  all  practical 
pm-poses,  however,  he  had  found  tenths  quite 
sufficient. 

The  CiiAiuii.iS  added  that  he  considered  the  tenth 
of  a  degree  a  tolerably  acciu'ate  reading,  ^\'hen  he 
saw  in  published  researches  on  the  rotation  of  the 
polarised  ray  such  wonderfully  minute  readings  as 
hundredths  of  a  degree,  he  always  felt  inclined  to 
inquire  what  was  the  maximum  error  between  two 
readings.  To  read  to  a  tenth  of  a  degree  one  must 
have  a  tolei-ably  easy  solution  to  work  with,  aud  a 
very  acciu-ate  eye  too. 


ON  THE  COMPARATR'E  ANTISEPTIC 
VALLES  OF  CHLORIDES,  NITRATES, 
SULPHATES,  AND  OTHER  CHEJnCAL 
SUBSTANCES.     P.^rt  H. 

BY    C.  T.  KIXGZETT,    f.I.C,    F.C.S. 

DtJKlXG  last  winter  I  communicated  to  this  Section 
a  paper*  on  the  comparative  antiseptic  values  of 
chlorides,  nitrates,  and  sulphates,  and  as  since  then, 
and  contributory  to  the  main  investigation  which 
is  still  in  progress,  occasion  ai"ose  to  repeat  many  of 
tlie  earlier  observation.s,  and  to  test  other  substances, 
I  have  pleasure  in  falling  in  with  your  energetic 
Secretary's  request  for  a  further  communication  on 
the  subject. 

In  the  earlier  stage  of  the  investigation,  the 
comparative  antiseptic  values  of  the  several  sub- 
stances wei-e  determined  in  respect  of  two  staudiu-d 
mixtures,  viz.,  extract  of  beef  and  fioiu'-paste.  As, 
however,  the  results  were  mutually  confirmative, 
there  was  no  occasion  to  employ  in  the  later 
observations  more  than  one  standard,  for  which 
purpose  extract  of  beef  was  chosen. 

In  reviewing  the  results  to  which  reference  has 
been  made,  several  medical  papers  commented  upon 
the  fact  that  putrefactive  agencies  were  alone 
examined,  and  this  was  coupled  with  an  expression 
of  regret  in  one  case  that  specific  micro-organisms 
isolated  from  all  others,  aud  known  or  assumed  to 
be  the  direct  or  indirect  cause  of  specific  diseases, 
were  not  studied.  Nonr,  in  reference  to  this 
matter,  I  may  at  once  state  that  such  experiments 
■were  not  required  for  the  purpose  I  had  in  view. 
Moreover,  not  only  is  it  very  difficult  to  obtain  such 
specimens,  but,  as  a  matter  of  fact,  the  prohibitive 
effects  of  varioiis  chemical  agents  are  more  or  less 
general  in  character  in  the  sense  that,  as  they  act 
in  relation  to  any  one  micro-organism  so  they  do 
to  others,  either  by  destroying  them  or  so  altering 
the  composition   of   the    medium    that   it   becomes 
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either  incapable  of  sustaining  the  life  or  development 

of  the  respective  species. 

It  is  now  generally  taken  for  granted  that  micro- 
organisms do  not  of  themselves  give  rise  to  disease, 
but  that  under  favourable  circumstances,  that  is  to 
say,  by  develnpmeut  in  siiitable  media,  they  cause 
the  formation  of  certain  chemical  products  which 
are  noxious  in  character  and  behave  as  poisons  to 
the  human  organism.  This  is  the  \ievr  I  have  con- 
sistently taken  since  I  have  interested  myself  in 
such  subjects,  and  I  am  glad  to  know  that,  while 
when  first  propagated  it  was  held  up  to  a  good  deal 
of  scoru,  it  is  now  imiversally  accepted,  but  of 
coiu'se,  as  is  usual  in  such  cases,  but  few  writers 
now  remember  to  have  lield  or  expressed  any  other 
view  of  the  case. 

If,  then,  this  view  be  eon-ect  (and  there  can  be 
little  doubt  of  the  fact),  it  is  not  at  all  improbable 
that  the  same  or  allied  poisons  may  be  elaborated  or 
produced  through  several  distinct  agencies,  that  is 
to  say,  by  dilTerent  micro-organisms  ;  and  if  it  can 
be  shown  that  antiseptics  act  uniformly  as  a  class 
in  prohibiting  the  processes  of  chemical  change 
or  fermentation  by  which  such  poisonous  products 
arise,  the  experiments  which  I  have  ah-eady  described, 
in  common  with  those  about  to  be  referred  to,  are 
truly  comparative  in  character,  and  are  reliable  for 
guidance  in  dealing  with  sanitary  matters  and  the 
prevention  of  disease. 

That  antiseptic  agents  act  more  or  less  uniformly, 
and  ai-e  therefore  to  that  extent  comparable,  is 
borne  out  by  the  fact  that  the  processes,  for  the 
inhibition  of  which  they  are  applied,  are  also 
uniform  in  character.  Writing  V)roadly,  it  is  fair  to 
state  that  most  processes  of  fermentation  or  chemical 
change  induced  by  micro-organic  life  depend  upon 
two  chemical  acts,  the  one  hytliation  and  the  other 
oxidation  ;  that  is  to  say,  more  or  less  complex 
molecules  (like  albumen)  are  split  up  in  the  first 
place  into  a  certiiin  number  of  more  simple  bodies, 
aud  oxidation  of  these  or  some  of  them  ^jroceeds 
simultaneously  or  subsequently.  It  is  not  impro- 
bable that  the  more  active  poisons  are  produced 
when  the  chemical  changes  are  mainly  hydrolitic 
in  character.  For  instance,  tyrotoxiein  (a  siibstance 
which  Victor  C.  Vaughan  claims  to  have  identified 
chemically  as  diazobenzol)  is  said  to  be  produced 
by  inoculating  ordinary  milk  with  the  butyric 
ferment  and  keeping  the  mixture  in  a  closely- 
stoppered  vessel  for  some  eight  days. 

As  further  bearing  upon  these  views  it  may  be 
noted  that  in  course  of  some  obsei'vations  made  by 
Dr.  Burdou  Saudei-son,  F.R  S  ,t  upon  the  results 
of  an  experimental  investigation  then  lately  carried 
out  by  Dr.  Klein  and  ilr.  Lingard,  he  has  charac- 
terised them  as  aflfordiug  "  solid  ground  for  the 
anticipation  that  whatever  means  may  be  found 
effectual  as  prophylactics  against  septic  infection, 
will  also  be  effectual.  In  so  far  as  tlifij  arc  apiiVcahlc, 
against  tuberculosis." 

In  commenting  upon  the  same  researches,  Dr.George 
Buchanan*  has  carried  the  argtiment  even  further, 
and  fiuds  "one  noteworthy  point  vouched  for  by 
Dr.  Klein,"  viz.,  that  "  when  it  is  possible  to 
recognise,  as  in  the  case  of  anthrax,  tubercle,  and 
swine-fever,  the  minute  organisms  that  play  an 
essential  part  in  the  disease,  aud  to  compare  them 
with  other  and  similar  organisms  wliich  are  uot  so 
mxich  infective  as  putrefactive,  it  is  found  that 
chemical  agencies  wluch  are  wanting  in  destructive 
effect  upon  the  putrefactive  organism  have  a  power, 

t  Report  lied.  OlT.  Local  Gov.  Beard,  18*t,  p.  IW. 
I  Ibkl,  Med.  Ollicer's  R<>port.  p.  xixiii. 
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often  when  present  in  extremely  minute  quantity, 
of  an-estiug  or  destroying  the  life  of  the  infective 
organism." 

In  orilor  to  bring  the  later  results  of  my  observa- 
tions into  general  accordance  with  the  former  ones, 
I  deemed  it  advisable  to  repeat  the  whole  of  the 
tests  originally  made  with  chlorides,  nitrates,  and 
sulpliates  in  lespect  of  extract  of  beef.  For  this 
piu-pose,  5  lbs.  of  lean  fresh  beef  was  minced  and 
then  digested  with  water  at  a  temperature  under 
40'  C.  during  tlu'ee  hours,  after  which  the  extract 
was  made  up  to  -i  litres,  aud  when  cold  was  strained 
several  times  through  line  muslin,  to  remove  the 
undissolved  portions  and  the  solidified  fat.  In  each 
observation  95  cc.  of  this  extract  was  taken,  and  to  it 
was  added  5  cc.  of  the  particular  antiseptic  solution 
to  bo  tested.  These  antiseptic  solutions,  except 
where  otherwise  noted,  were  of  5  per  cent,  strength  ; 
but  in  cases  where  the  substances  were  not  perfectly 
soluble,  the  solutions  containing  the  undissolved 
particles  in  suspension  were  used.  The  series  of 
experiments  first  to  he  described  were  commenced 
on  November  19th.  1887,  and  the  following  table  will 
show  the  respective  days  on  which  the  several 
mixtures  became  putrid. 

Summary  or  Eesilis.    Seriks  D. 

Chlorides, 

On  the  foiu-th  day,  the  mixtures  containing  the 
following  chlorides  had  become  putrid  :  Chlorides  of 
potassium,  sodium,  ammonium,  barium,  strontium, 
calcium,  and  magnesium,  as  also  the  standard 
extract. 

On  the  ninth  day,  the  chlorides  of  iron,  lead,  zinc, 
aud  tin. 

On  the  1 5th  day,  chloride  of  aluminium. 

The  mixtures  containing  the  chlorides  of  copper 
aud  mercury  remained  intact. 

Nifrafes. 

On  the  fourth  day,  the  nitrates  of  potassium, 
sodium,  ammonium,  barium,  strontium,  calcium, 
magnesium,  and  iron. 

On  the  sixth  day,  nitrate  of  zinc. 

On  the  ninth  day,  nitrate  of  lead. 

The  mixtures  containing  nitrates  of  copper  and 
mercury  alone  remained  intact. 

Stdphates. 

On  the  fom-th  day,  the  sulphates  of  potassium, 
sodium,  ammonium,  magnesium,  iron,  and  man- 
ganese. 

On  the  fifth  day,' sulphate  of  zinc. 

On  the  11th  day,  sulphate  of  aluminium. 

The  mixtirres  containing  the  sulphates  of  copper 
and  mercury  alone  remained  intact  diuing  the  whole 
period  of  observation,  viz.,  16  days. 

It  may  be  noted,  as  a  rule,  that  as  the  mixtures 
became  putrid,  the  colour  changed  from  a  dull  dirty 
red  to  bright  scarlet,  a  change  probably  associated 
with  the  initiation  of  oxidation  by  the  agency  of 
an-obic  micro-organisms. 

The  next  lot  of  observations  were  made  in  February 
of  this  year,  using  a  similar  extract  of  beef  (contain- 
ing 1"796  grms.  of  total  solid  constituents  dry  at 
100^  C.)  with  some  selected  chlorides,  nitrates,  and 
sulphates,  aud  the  following  other  substances  : — 

5  cc.  of  a  saturated  solution  of  "Salufer"  (Thom- 
son's fluo-silicate  of  sodium*. 

5cc.,  10  cc,  15  CO.,  and20cc  of  ordinary  "  Sanitas" 
fluid  of  commerce. 


5  cc.  "  Bactericide  "  fthat  is  a  solution  containing 
5  per  cent,  mercuric  chloride  in  5  volume  peroxide  of 
hydrogen). 

The  mixtures  broke  down  in  the  following  order  : 

On  the  third  day,  the  standard  solution  was  putrid. 

On  the  fifth  day,  the  sulphate  of  zinc  and  nitrate 
of  lead  mixtures. 

On  the  sixth  day,  the  5  per  cent.  Sanitas  mixture. 

On  the  seventh  day,  the  chlorides  of  lead  and  tin 
mixtures. 

On  the  eighth  day,  the  '•  Salufer  "  and  sulphate  of 
aluminium  mixtures,  but  mould  had  appeared  on  the 
Salufer  mixtiu-e  on  the  fifth  day. 

On  the  12th  day,  nitrate  of  mercury  and  chlorides 
of  iron  and  aluminium  mixtures. 

On  the  15th  day,  chloride  of  zinc  mixture. 

On  the  21st  day,  nitrate  of  zinc  mixture. 

In  this  series  it  wiU  be  observed  that  nitrate  of 
mercury  broke  down  on  the  12th  day,  thus  confii-m- 
ing  the  general  evidence  adduced  by  the  earlier 
series  of  experiments,  that  this  salt  is  not  so  reliable 
as  either  the  chloride  or  the  sulphate. 

The  mixtures  containing  10  cc.  "Sanitas"  and 
upwards  remained  quite  free  from  putrefactive 
change  collaterally  with  the  mixtm-es  containing 
"Bactericide"  and  the  chlorides  and  sulphates  of 
copper  and  mercury  during  the  whole  period  of 
observation,  viz.,  34  days. 

These  results  give  the  information  which  was  asked 
for,  in  course  of  the  discussion  on  my  earlier  paper, 
by  Mr.  A.  H.  Hutchinson,  concerning  the  antiseptic 
value  of  Sanitas  fluid,  10  cc.  of  this  reagent  being 
equal  in  efifect  with  5  cc.  of  a  5  per  cent,  solution  of 
mercuric  chloride. 

The  remaining  series  of  observations  were  made 
with  solutions  of  peroxide  of  hydrogen  of  so-called 
five  volume  strength  having  dissolved  therein  5  per 
cent,  of  the  following  substances  respectively : — 

Potassium  hydrate  (caustic  potash  i,  potassium 
chlorate,  bisulphate  of  potash,  borax,  borax  neutra- 
lised with  boric  acid,  sodium  benzoate,  ethylic  ether, 
glacial  acetic  acid,  quinine  disulphate,  quinine  sul- 
phate  dissolved  in  a  slight  excess  of  sulphuric  acid, 
chloroform,*  phenol  (absolute  carbolic  acid),  chloral, 
pm-e  hydrochloric  acid,  oxalic  acid,  boric  acid,  and 
sulpho-phenic  acid. 

On  the  second  and  third  days,  the  standard 
extracts  broke  down  in  all  cases  ;  so  also  did  the 
sodium  benzoate  and  neutral  borax  mixtures. 

On  the  3rd  day,  the  ether  and  caustic  potash 
mixtures. 

On  the  4th  day,  the  quinine  disulphate  mixtm-e. 

On  the  5th  day,  the  potassic  chlorate  mixture. 

On  the  Tth  day,  the  chloroform  mixture. 

On  the  10th  day,  the  borax  mixtiu-e. 

On  the  13th  day,  the  boric  acid  mixture  and  the 
mixture  containing  quinine  sulphate  dissolved  in  an 
excess  of  sulphuric  acid. 

On  the  17th  day,  the  mixture  containing  bisulphate 
of  potassium. 

On  the  19th  day,  the  acetic  acid  mixture. 

On  the  24th  day,  the  chloral  and  oxalic  acid 
mixtures. 

On  the  27th  day,  the  sulpho-phenic  acid  mixture. 

After  39  days  the  following  mixtures  were  still 
good  :— hydrochloric  acid  and  jahenol. 

Now,  in  dealing  with  these  results,  it  must  be 
borne  in  mind  that  all  the  test  solutions  contained 
peroxide   of   hydrogen,    which  exhibits   of    itself  a 


•  This  antiseptic  mixture  was  made  up  as  follows : — 5  cc,  chlpro- 
form  +  30  cc.  absolute  alcohol  +  45  cc.  of  10  vol.  HjO,. 
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considerable  antiseptic  property,  so  that  the  com- 
parative results  of  the  experiments  present  the 
specific  additional  values,  so  to  speak,  of  the  dissolved 
substances. 

Of  course,  also,  the  tests,  in  common  with  the 
pre-snoiis  series,  -ffero  somewhat  severe,  as  they  only 
give  the  antiseptic  vnlues  of  5  cc.  of  5  per  cent, 
solutions  when  diluted  20  times. 

One  of  the  most  interesting  facts  elicited  by  this 
inquiry  is  the  pronounced  antiseptic  value  of  chloral, 
which"  may  henceforth  find,  therefore,  an  extended 
use  in  thedomiiin  of  medical  practice. 

Only  somewhat  less  pronounced  is  the  antiseptic 
character  of  potassium  bisulphate. 

Again,  sulphate  of  quinine,  if  administered  together 
>nth  sulphimc  acid,  maybe  expected,  not  only  to  act 
as  a  tonic,  but  also  to  produce  an  antiseptic  state  of 
the  human  body. 

It  is  interesting  also  to  observe  that  boras  is  much 
more  effective  than  when  neutralised  with  boric  acid, 
notwithstanding  that  that  substance  has  a  higher 
antiseptic  value  than  boras. 

Of  the  other  pronoimced  antiseptics,  phenol  is,  of 
coui-se,  weU  known,  hiit  its  application  is  limited  on 
account  of  its  dangerous  character. 

The  influence  of  the  acid  reaction  is  significant, 
acetic,  oxalic,  sulpho-phenic,  and  hydrochloric  acids 
exhibiting  very  marked  antiseptic  action. 

Acetic  acid  has  been  known  for  ages  to  be  a  good 
antiseptic,  whilst  hydrochloric  and  other  mineral 
acids  formed  the  subject  of  study  by  Dr.  John 
bougaU,*  and  were  then  found  to  be  powerful 
Antiseptics  and  disinfectants.  Unfortimately  they 
are  much  too  con-osive  to  be  of  extended  use,  either 
in  the  household  or  for  medical  applications. 

Sulpho-phenic  acid  (in  common  with  ijhenylacetic 
and  phenylpropionic  aciils)  is  strongly  antiseptic  in 
character,"  but  in  the  hiunan  organism  it  woidd 
proViably  yield  phenol  and  thus  exhibit  toxic  effects. 

As  regards  sulphviric  acid  (the  influence  of  which 
is  perhaps  seen  in  the  residt  of  the  observations 
made  with  quinine  sidphate  dissolved  in  it,  and  with 
bisulphate  of  potassium  1  it  may  be  remarked  that 
Mr.  J.  P.  Laws  has  made  some  interesting  obsena- 
tions+  concerning  the  restraining  and  kUliug  power 
of  that  substance,  both  of  which  he  ioxmd  to  be 
considerable.  The  antiseptic  properties  of  chlorofoi-m 
water  have  been  stmlied  by  E.  Salkowski,  j  but  in 
the  form  of  an  alcoholic  solution  they  do  not  appear 
at  any  i-ate  to  be  so  pronounced  as  those  of  borax. 
Respecting  "  Salufer,"  it  is  seen  to  rank  aboiit 
equally  with  5  per  cent,  solutions  of  sidphate  of 
alumimum  and  the  chlorides  of  lead  and  tin,  but 
this  shows  the  statement  made  by  Dr.  Conrad 
Berens,^  of  Philadelphia,  to  the  effect  that  it  is 
more  efficient  than  con-osive  sublimate  in  preventing 
decompositions,  to  be  ^ery  exaggerated. 

As  a  matter  oif  fact,  exiDerience  so  far  seems  to  point 
to  the  last-named  substance  fcorrosive  sublimate!  as 
the  most  powerful  antiseptic  yet  discovered.  Klein 
takes  this  view,  while  Koch  claims  that  a  solution  of 
1  in  5,000  can  be  relied  upon  for  perfect  disinfection, 
since  it  suffices,  according  to  him,  to  annihilate  all 
life  in  micro-organisms  and  their  germs  within  a  few 
minutes.  Klein,  I  think,  rightly  regards  this  state- 
ment as  an  exaggeration  of  its  powers,  but  there  is 
no  doubt  of  the  effects  of  somewhat  stronger  solu- 
tions. Unfortunately,  again,  the  terribly  poisonous 
nature  of  the  substance  disqualifies  it  for  use  except 
by  medical  men. 

•  Trans.  X:il.  Assoc,  for  the  Promotion  of  Social  Science,  18i4, 
pp.  708— 71!i. 
t  Kep.  Mrd.  Ofl.  L.  G.  Board,  ISftt.  p.  208. 
t  British  Medical  Journal.  May  5th,  1888. 
§  Reported  in  the  " Chemist  and  Dmndst,"  Aneusi  25th,  18SS. 


Useful  as  coiTosive  sublimate  is  in  the  practice  of 
medicine  and  sirrgery,  it  is,  however,  deficient  in 
one  respect,  and  that  is  power  of  oxidation.  It  is 
capable  of  killing  all  germs  and  spores,  but  it  has  no 
power  of  oxidation  over  the  toxic  products  which 
may  exist  in  association  with  them,  and  this  is  the 
more  important  because  these  products  give  rise  to 
the  toxic  effects  which  are  witnessed  in  many 
diseases,  in  fact  they  constitute  the  i-eal  iufectauts. 
I  have  therefore  introduced  a  compomid  solution  of 
this  substance  with  peroxide  of  hydrogen  and  a 
number  of  other  solutions,  all  containing  peroxide  of 
hydrogen,  and  definite  percentages  of  viuious  anti- 
septics under  the  name  of  "Bactericides."'  The 
preparation  of  these  fluids  has  involved  me,  not 
merely  in  this  and  the  preceding  investigation  of  a 
similar  character,  but  also  in  another  study  of  which 
I  may  have  the  pleasure  of  giving  an  account  to  the 
Society  later  in  the  Session. 

In  conclusion,  I  may  perhaps  be  permitted  to 
make  one  remark  concerning  "  Sanitas  "  fluid,  and 
indeed,  it  is  only  fair  that  I  should  again  insist  upon 
its  gi-eat  value  as  a  disinfectant  for  popular  and 
medical  use,  being  wholly  innoxious  and  thoroughly 
reliable,  it  having  been  shown  that  10  cc.  is  equal  in 
effect  to  half  that  quantity  of  a  6  per  cent,  solution 
of  perchloride  of  mercury. 

With  respect  to  the  compaiative  antiseptic  values 
of  the  better  known  chlorides,  nitrates,  and  sul- 
phates, the  results  confirm  generally  the  eaiiier 
ones,  but  the  chloride  of  alumininm  appears  to  have 

!  a  somewhat  higher  value  than  that  formerly  assigned 

I  to  it. 

'       It   may   be   said   by   way   of    summary   that   the 

!  chlorides,  nitrates,  and  sulphates  of  the  alkalies 
exhibit  but  slight  antiseptic  effects,  and  those  of 
the  alkaline  earths  are  not  much  better.  The 
compounds  of  manganese,  zinc,  tin,  iron,  lead, 
and  aluminium  ai'e  all  of  more  or  less  pronounced 
value.  As  a  rule  the  chlorides  are  to  be  preferred. 
The  compounds  of  copper  and  merciuy  are  com- 
paratively most  effective  ;  the  nitrate  of  merciuy  is, 
however,  not  so  reliable  a.s  the  chloride,  which  is 
the  most  active  antiseptic  amongst  these  classes  of 
substances. 

The  general  results  will,  I  hope,  be  of  service  in 
this  way,  among  others,  that  when  a  so-called  new 
disinfectant  or  antiseptic  jMeparation  is  submitted  to 
the  pnbUc,  directly  the  composition  is  known  the 
approximate  value  may  be  ascertained  by  reference. 
For  instance,  so-called  kamphorkalk  is  said  to  be  a 
mixture  of  the  chlorides  of  sodium  and  calcium  with 
a  sprinkhng  of  camphor,  and  it  cannot  therefore  be 
assumed  to  have  a  much  higher  antiseptic  value  than 
the  chlorides  alone,  and  that  is  of  the  weakest  character 
from  the  comjiarative  point  of  view  indicated  in  my 
observations. 

I  have  pleasiu-e  in  making  reference  to  the  careful 

I  help  afl'orded  in  these  experiments  by  my  assistant, 
Mr.  J.  C.  Belcher. 


BiscrssioN. 

The  Chairman  said  that  the  meeting  was  indebted 
to  Mr.  Kingzett  for  a  form  of  paper  for  which  he 
had  a  high  regard,  namely,  a  statement  of  facts.  It 
was  in  the  study  of  these  micro-organisms  more  than 
in  any  other  that  it  was  valuable  to  have  acciirato 
observations  of  facts.  They  might  not  answer  all 
the  questions  that  those  interested  in  the  subject 
would  like  to  have  answered :  indeed,  the  subject 
was  GO  wide  that  it  was  haixUy  possible  for  any 
person  to   study  exhaustively  even  one  particular 
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branch  of  it.  Therefore,  he  hoped  to  hear  sngges- 
tious  as  to  what  might  have  heeu  doue  that  had  been 
omitted.  Such  suggestions  were  always  vahiable. 
It  was  imijortant  to  have  accui'ate  records,  such  as 
Mr.  Kingzott's,  not  only  for  their  own  sake,  but  as  a 
starting  point  tor  others.  The  subject  was  one 
about  which  there  appeared  to  be  still  much  to  be 
learned.  It  had  passed  beyond  the  stage  in  which 
the  most  dogmatic  statements  were  made  on  the 
smallest  basis  to  that  later  stage  which  was  so 
be\rilderiug  to  the  looker  on,  in  which  there  was  a 
vast  mass  of  facts  requiring  careful  sifting  and 
cai'eful  study.  He  would  in\-ite  Dr.  Percy  Frank- 
land  to  give  some  of  the  results  of  his  experience  on 
this  interesting  qTiestion. 

Dr.  Percy  Fkankland  said  he  had  listened  with 
great  interest  to  the  paper  just  read.  The  subject 
of  disinfectants  or  antiseptics  was  of  high  import- 
ance, and  in  dealing  with  it  it  was  necessary  to  keep 
carefully  in  view  what  the  nature  of  the  information 
to  be  derived  from  our  experiments  was  to  be.  It 
was  obvious  that  antiseptics  might  be  used  for 
difierent  piu-jDoses ;  for  example,  one  might  merely 
wish  to  arrest  the  development  of  organisms,  or  one 
might  intend  to  destroy  them  ;  and  the  kind  of  anti- 
septic to  be  used,  as  well  as  its  strength,  would  vary 
according  to  which  of  these  results  one  wished  to 
attain.  For  instance,  the  chlorides  of  the  alkaline 
metals,  when  added  to  food  in  sufficient  quantity, 
would  aiTest  the  process  of  putrefaction  or  decay, 
bnt  they  had  Uttle  or  no  power  of  actually  destroy- 
ing the  organisms  pi-esent ;  and  if  one  could  remove 
the  concentrated  solution  of  the  chlorides,  the 
organisms  would  commence  to  gi-ow  and  multiply  as 
if  they  had  not  been  treated  at  all,  It  seemed  to 
him  that  in  the  present  instance  Mr.  Kingzett  had 
not  adequately  discriminated  lietween  the  two 
objects  to  be  kept  in  view.  In  the  fn-st  place  it  was 
desirable  to  ascertain  for  each  particular  antiseptic 
its  power  to  arrest  the  growth  of  micro-organisms, 
and  secondly,  to  determine  of  what  strength  the 
antiseptic  must  be  used  in  order  to  destroy  micro- 
organisms. It  appeared  to  him  that  in  such  investi- 
gations as  were  the  siibject  of  the  jiaper,  it  was 
essential  to  use  either  pure  cultivations  of  jiarticiilar 
micro-organisms,  or  at  any  rate  such  mistui-es  as 
could  be  readily  reproduced  on  any  occasion.  He 
understood  that  iu  Mr.  Kingzett's  exjjeriments  he 
had  simply  exposed  various  materials,  such  as  meat 
extract  and  starch  paste,  and  had  relied  on  orga- 
nisms from  the  air  falling  into  them  and  setting  up 
processes  of  putrefaction.  If  one  did  that,  of  course 
the  results,  especially  the  length  of  time  which 
various  bodies  took  to  break  down,  would  depend 
upon  the  prevalence  of  microbes  in  the  atmosphere, 
the  temperature,  and  other  varialile  conditions.  He 
would  expect,  for  instance,  that  the  length  of  time 
required  by  extract  of  meat  to  break  down  would  be 
very  much  shorter  if  exposed  in  a  bam  to  what  it 
would  be  if  exposed  in  an  ordinary  dwellmg-room 
or  laboratoi-y.  Thus  there  might  have  been  very 
different  sources  of  infection  around  Mr.  Kingzett's 
exi^eriments  at  different  times.  Moi'eover,  the  exact 
regulation  of  the  temporatiu-e  was  a  matter  of  great 
importance.  In  experiments  of  this  kind,  it  was 
usTial  to  take  some  specific  organism  known  to  have 
great  powers  of  resistance,  the  one  generally  selected 
being  the  antlmix  haciUits.  It  was  essential  not  only 
to  use  the  pure  cultivation,  liut  to  employ  it  in  it's 
most  hardy  form;  because  if  the  anthrax  haciJlus 
was  present  simply  as  the  haciUiis  and  not  in  the 
condition  of  spores,  its  power  of  resistance  was  com- 
paratively small.  He  would  hke  to  suggest  that,  on 
the  one  hand,  careful  expeiimeuts  should  be  made 


as  to  the  doses  of  these  variotis  antiseptics  required 
for  arresting  tlie  growth  of  some  specific  organism, 
and,  on  the  other  hand,  similar  expeiiments  to 
determine  the  doses  necessary  to  actually  destroy 
such  specific  organisms  and  prevent  them  from 
gi-owing,  even  when  subsequently  introduced  into  a 
siiitable  medium.  It  was  also  obvious  that  different 
disinfectants  should  be  used  according  to  the  end  in 
view ;  for  preserving  food  one  would  use  antiseptics 
of  a  different  kind  to  those  employed  for  disinfecting 
wounds  or  for  treating  sewage.  Another  point  to 
which  he  would  like  to  draw  attention  was  the  great 
importance  of  the  reaction  of  these  antiseptics.  In 
comparing  the  antiseptic  properties  of  these  bodies, 
it  was  necessary  to  use  them  in  hquids  of  a  definite 
reaction.  Acid  Liquids  were  incapable  of  undergoing 
putrefaction,  pro-sided  the  degree  of  acidity  was 
sufficiently  great,  so  that  a  substance  might  exhibit 
entirely  different  antiseptic  powers  according  as  it  was 
used  in  an  acid,  a  neittral,  or  an  alkaline  medium.  This 
point  was  of  special  imi>ortance  in  connexion  with 
the  use  of  con'osive  sublimate,  which  was  so  much 
iu  favoiu-  with  medical  men.  Corrosive  sublimate, 
although,  perhaps,  the  most  powerful  disinfectant, 
was  yet  deficient  in  the  power  of  penetrating  into 
allniminous  substances,  because  it  produced  with 
albumen  a  compound  called  mercmy-albumen, 
which  was  insoluble ;  so  that  if  applied  to  the 
siu-face  of  a  wound,  its  action  did  not  penetrate  very 
far  into  the  tissues.  If,  therefore,  the  formation  of 
this  mercury-albumen  could  be  prevented,  the  field 
of  activity  of  the  corrosive  sulilimate  would  be 
extended,  and  it.^  antiseptic  power  immensely  in- 
creased. This  end  could  be  gained  easily  by  using 
a  httle  hydrochloric  acid  with  the  corrosive  sub- 
limate, but  iu  most  surgical  cases  the  use  of  hyih-o- 
chlorie  acid  was  objectionable.  It  was  found, 
however,  that  weaker  acids,  such  as  tartaric  acid, 
were  capable  of  eflecting  the  desired  result,  and  so 
the  antiseptic  efficiency  of  corrosive  sublimate  had 
been  extended  and  improved.  The  only  other  point 
he  would  touch  upon  was  that  Mr.  Kingzett  had 
seemed  to  imply  that  all  fermentations  were  processes 
either  of  hydrolysis  or  of  oxidation.  He  must  have 
accidentally  omitted  to  mention  that  in  many  cases 
they  were  processes  of  reduction.  He  would  remind 
him  of  the  reduction  of  nitric  acid  to  nitrous  acid 
and  ammonia,  as  well  as  of  the  reduction  of  sulphates 
to  sulphides  and  even  to  free  sulphiu-,  all  of  which 
changes  were  effected  through  the  agency  of  liacterial 
life.  However,  any  accm-ate  observations  on  these 
matters  were  most  important  and  acceptable  both 
to  medical  men  and  to  chemists. 

Mr.  F.  NETTi,EroT,D  considered  that  in  comparing 
the  values  of  diS'erent  antiseptics  it  was  a  matter  of 
some  importance  whether  the  bodies  were  in  the  solid 
or  the  liquid  state.  There  existed  a  want  for  a  good 
disinfectant  of  a  solid  natiu-e  and  of  slow  operation, 
such  as  thymol  and  menthol.  He  believed  that  a 
Fellow  of  the  Chemical  Society,  Mr.  Borland,  had 
devoted  considerable  study  to  such  bodies,  and  had 
brought  out  some  solid  disinfectants,  chiefly  con- 
sisting of  mangauate  of  potash  and  some  granules 
of  eucalyptol  and  thymol,  which  had  been  found 
very  useful.  He  would  refer  members  to  Mr.  Frank 
Hatton's  researches  on  the  life  of  bacteria,  show- 
ing the  action  of  gases  on  bacteria,  and  proving 
how  difficult  it  was  to  effectually  destroy  them. 
Dr.  Frankland  had  spoken  of  the  action  of  chloride 
of  mercm-y  in  coagulating  albumen,  and  he  would 
like  to  refer  to  some  surgical  oijerations  for  the 
reduction  of  swellings  in  which  a  merciuial  oleate 
and  mercury  was  used.  In  many  cases  it  was  effectual 
in  reducing  the  swellings,  but,  as  Dr.  Frankland  had 
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observed,  it  caused  considerable  solidification  of  the 
albumen,  so  that  in  order  to  succeed  iu  the  reduction 
it  became  necessary  to  make  cuttings  to  let  out  the 
coagulated  masses  of  -nhite  blood  corpuscles. 

Mr.  F.  Adaik  Egberts  desh-ed  to  know  why 
Mr.  Kiugzett,  when  testing  so  many  salts,  had 
omitted  all  consideration  of  the  antiseptic  power  of 
salts  of  sulphiu-ous  acid  on  organic  solutions.  It  was 
well  known  that  suli^hites  of  various  kinds  were  used 
for  the  preservation  of  many  organic  fluids,  such  as 
beer  and  wine,  and  it  would  have  been  interesting  if 
the  author  had  compared  the  action  of  such  salts 
with  those  which  he  had  enumerated.  He  would  also 
like  to  ask  why  Sir.  Kiugzett  had  omitted  salicylic 
acid,  which  was  a  well-known  preservative  of  such 
fluids  as  those  which  he  had  treated. 

Mr.  Jxo.  Thomson'  said  that  another  antiseptic  of 
great  value  and  importance  had  been  omitted  by  the 
author,  namely,  bmiodide  of  mercury.  He  felt 
justified  iu  saying  that  biruotlide  of  mercury  jjossessed 
much  more  antiseptic  power  than  chloride  of  merciu-y, 
while  it  was  not  nearly  so  poisonous.  That  fact  had 
been  estabUshed  by  Dr.  Archiliald  in  a  series  of 
expeiimetts  on  bacteria,  devised  by  Dr.  S.  Wood- 
head,  in  wliich  he  had  found  that  binioilide  of 
merciu-y  not  only  arrested  the  growth  of  micro- 
organisms, but  killed  the  most  resistant  forms  out- 
right. He  beheved  the  proportion  necessary  to 
achieve  this  result  satisfactorily  was  1  in  4,000  or 
5,000.  It  was  absolutely  safe,  and  had  been  tried  on 
the  woi-st  forms  of  disease  germs.  The  experiments 
were  cax-ried  out  and  repeated  so  as  to  leave  no  room 
for  doubt.  The  nutrient  gelatin  used  was  steriUsed, 
as  were  the  test  tubes  and  all  materials  used,  and  the 
results  obtained  and  tabulated*  appeared  to  him  to  be 
exact  and  accurate,  and  to  estabhsh  absolutely  the 
fact  that  biniodide  of  merciu'y  was  the  most  powerful 
antiseptic  of  all  the  mercury  salts. 

Mr.  KiKGZETT,  iu  reply,  said  that,  of  coiu'se,  from 
a  piu-ely  scientific  point  of  view,  he  could  not  but 
agree  with  much  that  Dr.  Frankland  had  said.  At 
the  same  time  he  would  point  out  that  the  labour  of 
subjecting  all  the  antiseptics  mentioned  to  exact 
determinations  with  respect  to  their  restraining  and 
kilhug  powers  would  be  so  enormous  as  to  be  quite 
beyond  the  cai^ability  of  one  individual.  He  would, 
therefore,  invite  Dr  Franliland  and  other  gentlemen 
interested  in  the  matter  to  assist  in  getting  such 
results.  His  own  position  had  been  specific.  He 
was  anxious  to  be  able  to  present  to  those  who 
wanted  them,  solutions  or  preparations  for  definite 
purposes.  To  arrive  at  such  results,  he  had  exercised 
the  powers  of  selection  ai-ising  from  some  knowledge 
of  the  subject,  and  had  chosen  a  large  number  of 
substances  Ukely  to  be  suitable,  and  had  subjected 
them  to  these  tests  by  way  of  a  preliminary  exami- 
nation. So  far  as  he  hail  avaUed  himself  of  the 
results  in  a  commercial  way,  he  had  prosecuted  his 
inquiries  further,  but  was  not  then  iu  a  position  to 
lay  the  results  before  the  meeting.  With  i-espect  to 
the  restraining  and  killing  powers  of  chemical  sub- 
stances, those  terms  had  been  used  iu  a  sense  which 
he  could  not  regivrd  as  satisfactory.  If  a  chemist, 
used  to  quantitative  considerations,  took  a  solution 
of  glucose  and  fermented  it  with  yeast,  and  after  a 
Bufticieut  time  determined  the  results,  he  would  find 
(if  the  experiment  had  been  carefully  made)  that 
there  was  an  exjict  balance  of  quantities.  The  same 
consideration  would  apply  to  the  fermentation  of 
stsu'ch  by  yeast ;  the  acetic  fermentation  of  alcohol ; 
the  ammoniacal  fermentation  of  urine,  and  indeed  to 
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all  such  processes.  In  all  cases,  even  if  the  inocu- 
lation were  conducted  somewhat  haphazard,  there 
would,  as  a  rule,  be  only  one  change  from  a  chemical 
point  of  view.  For  instance,  in  the  alcohoUc  fermen- 
tation so  much  sugar  would  disappear  and  so  much 
alcohol  and  carbonic  anhydride  would  be  produced. 
To  his  mind  it  was  almost  immaterial  whether  the 
ferments  were  killed  by  antiseptics  ;  their  action 
would  be  stopped  by  suitable  antiseptics  ;  and  if 
yeast  cells  and,  say,  the  butyric  ferment  were  com- 
parable—  as  they  were  —  to  the  micro-organisms 
which  produced  disease,  there  was  no  necessity  to 
kill  the  micro-organisms.  At  the  same  time  he  did 
not  say  they  were  not  killed.  On  the  other  hand, 
if  they  were  not  killed,  what  became  of  them  ?  They 
were  living  organisms  dependent  upon  proper  food 
for  sustenance,  and  therefore  if  the  medium  were 
rendered  unsuitable  for  theu-  existence,  they  miist  of 
necessity  die.  The  eflect  might  be  slow,  but  die 
they  must,  sooner  or  later,  after  their  means  of  living 
were  taken  away.  And  so  it  was  with  ihsease  germs. 
Dr.  Klein  had  clearly  shown  that  those  antiseptics 
which  were  capable  of  destroying  putrefactive 
micro-organisms  were  also  even  more  capable  of 
kilUng  infective  micro-organisms,  and  this  was  not 
merely  true  of  one  paiticular  class,  but  as  a  general 
statement,  the  truth  of  which  had  been  confirmed  liy 
Burdon  Sanderson,  who  had  made  this  subject  his 
esjiecial  study.  He  therefore  did  not  attach  so 
much  value  to  these  considerations  as  did  Dr.  Frank- 
laud.  At  the  same  time  he  admitted  tha*;  they 
offered  ample  scope  for  investigation,  and  were 
calculated,  when  investigated,  to  thrown  an  im- 
portant light  on  the  question  at  hu'ge.  With 
respect  to  the  anilira.r  bacterium  —  which  was 
generally  taken  as  a  type  when  a  ijarticular  micro- 
organism was  to  be  investigated — Dr.  Frankland 
had  admitted  that  well-developed  micro-organisms 
■were  readily  killed  by  almost  any  antiseptic  which 
was  effective  as  against  putrefactive  organisms  ;  and 
though  the  spores  of  this  bacillus  were  harder  to 
Idll,  still  they  could  not  resist  the  treatment  if  given 
an  adequate  exposiire.  Again,  why  should  the 
anfhrax  bacilhis  and  its  spores  be  taken  as  repre- 
sentative any  more  than  putrefactive  germs  and 
spores.  The  medical  practitioner  in  the  treatment 
of  wounds  certainly  had  not  to  deal  with  the  former 
but  ■nith  the  latter,  and  with  respect  to  most 
specific  diseases  the  active  oi-ganisms  had  not  been 
determined,  so  that  there  was  no  reason  to  regard 
anthrax  as  more  allied  thereto  than  septic  poisoning. 
In  concluding  his  reply  to  this  part  of  the  discussion 
he  insisted  upon  the  impoi'tance  of  the  fact  which 
had  been  clearly  demonstrated  by  practical  investi- 
gations that,  so  far,  those  chemical  agents  which  are 
most  effective  in  preventing  putrefaction  are  also 
most  eliective  in  restraining  and  kilhng  other  specific 
disease  germs  and  spores. 

With  respect  to  the  action  of  perchloride  of 
merciuy  on  albumen  when  used  for  ilressing  wountls, 
there  were  several  ways  of  getting  over  that  difli- 
culty,  as,  for  instance,  not  merely  by  the  addition  of 
a  suitalde  acid,  but  also  by  the  addition  of  a  small 
proportion  of  common  salt.  Dr.  Frankland  had 
refeiTed  to  redtiction.  Speaking  scientifically,  he 
must  confess  that  he  did  not  know  what  it  meant. 
He  could  understand  hydration  and  oxidation  as 
definite  processes,  but  not  reduction  ^n  r  ac.  As  to 
the  choice  of  antiseptics,  he  must  admit  that  there 
■was  much  to  be  said  on  the  subject.  If  one  wanted 
to  administer  a  non-poisonous  antiseptic  to  a  man 
Buffering  from  typhoid  fever  or  cholera,  one  was  of 
course  shut  out  from  chloride  of  mercury  or  phenol 
in  such  (piantities  as  would  be  effective  to  restrain 


Nov.  £0,1**8.]        THE   JOURNAL  OF  THE  SOCIETY  OF  CHEJnCAL  INDUSTRY. 


719 


or  Trill  the  organisms ;  bnt  such  a  preparation  as 
thymol  mifrht  be  used  ;  and  it  was  that  consideration 
■which  had  led  him  to  place  on  the  market  not  merely 
one,  but  twenty  or  thirty  varieties  of  preparations, 
all  containing  definite  percentages  of  antiseptics  (so 
that  a  medical  man  might  make  a  choice),  and  all 
associated  with  peroxide  of  hyclrogen  of  five-volume 
strength.  In  practically  deahng  with  the  prevention 
and  cure  of  disease,  it  was  essential  not  only  to  aim 
at  killing  the  micro  organisms  and  their  spores, 
because  the  fact  of  their  existence  implied  that  they 
had  ah'eady  produced  various  specific  toxic  com- 
pounds. In  dealing  with  open  wounds,  for  instance, 
one  must  not  only  destroy  the  living  disease  germs, 
but  miist  also  get  rid  of  the  toxic  products  which 
they  might  have  ah-eady  produced,  thus  leading  to 
septic  poisoning.  For  that  purpose,  oxidising 
agents  must  be  employed,  and  he  knew  of  none 
better  for  the  purpose  than  peroxide  of  hydrogen. 

With  respect  to  salts  of  sulphurous  acid  as  anti- 
septics, he  had  supposed  that  in  the  hands  of  his 
friend.  Mr.  Roberts,  and  his  partner,  they  were  sure 
of  a  thorough  investigation,  and  that  it  was  not 
necessary  for  him  to  deal  with  them.  Iodide  of 
mercury  had  also  been  referred  to,  but  as  it  was 
comparatively  insoluble,  it  was  not  comparable  with 
the  solutions  investigated  by  him.  With  regard  to 
the  preservation  of  albumen,  however,  it  might 
interest  the  .Society  to  know  that,  some  years  ago, 
before  fast  dyes  were  so  much  used  as  now  for 
printing  on  cotton  goods,  albumen,  both  egg  and 
blood,  was  largely  used  as  a  mordant,  but  a  much 
higher  price  was  commanded  for  egg  albumen  than 
for  blood,  on  account  of  its  superior  colour.  With 
an  eye  to  business,  he  had  conceived  the  idea  of 
converting  (so  far  as  this  quality  was  concerned) 
blood  albumen  into  egg  albumen.  He  used  to  buy 
the  dark  coloured  blood  albumen  of  commerce  in 
the  form  of  scales,  and  also  serum  from  which  the 
clot  had  been  removed.  The  scales  were  then  dis- 
solved in  the  serum,  so  as  to  obtain  a  product  con- 
taining from  1  to  4  lbs.  albumen  per  gallon,  and,  in 
the  presence  of  turpentine,  a  cuiTent  of  air  was  then 
blown  through  the  mixttu-e,  just  as  in  the  process  of 
manufacturing  ''Sanitas,"  the  result  being  the 
bleaching  of  the  solution  by  the  peroxide  of  hydrogen 
which  was  produced  ii>  situ,  and  its  presers'ation 
from  putrefactive  change  by  the  agency  of  the 
soluble  camphor  and  other  substances  which  were 
formed  and  dissolved  in  the  product.  For  a  long 
time  considerable  sales  of  this  albumen  were  effected, 
when  suddenly  the  fast  dyes  were  introduced,  and 
becoming  popular,  the  demand  for  preserved  albumen 
ceased — to  his  misfortune. 


A  NEW  MICROSCOPE  ACCESSORY. 

jSIr.  Thomas  Chkistt  exhibited  a  novel  form  of 
microscope  illuminator  which  he  saw  at  the  Metlical 
Congress  at  Cologne.  It  consists  of  a  metal  cone  A, 
which  sUps  over  an  ordinary  oil  lamp.  A  tube  B 
is  fixed  at  the  side,  and  carries  a  bent  glass  rod  C, 
which  can  be  moved  in  any  direction.  The  position 
of  the  tube  B  should  correspond  with  that  of  the 
maximiim  light  of  the  lamp.  By  means  of  internal 
reflection  from  the  outside  of  the  rod  C,  the  light  is 
carried  with  comparatively  little  loss  to  the  polished 
end  D,  which  is  placed  ttnder  or  over  the  object  to 
be   illuminated.     The   light    thus  obtained   is  very 


soft  and  bright,  and  quite  free  from  heat  rays. 
Any  convenient  form  of  rod  may  be  used.  The 
cone  A  may  be  made  of  tinned  iron.  Such  an  appa- 
ratus is  easily  and  cheaply  constructed.  By  having 
more  than  one  side  tube,  several  lights  may  be 
obtained  from  one  lamp. 

This  apparatus  was  patented  some  years  ago,  but 
the  patents  have  lapsed,  and  therefore  anyone  may 
construct  the  apparatus  for  himself. 
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Notices  of  Papers  and  Communications  for  the  Meetings  to  be 
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Meeting  Tield  Wednesday,  7th  November  1883,  at 
University  College,  Brownlow  Street. 


DR.  F.  IIUETER    IX   THE    CHAUt. 


CHAIRMAN'S  ADDRESS. 

Last  spring  my  learned  fiiend  Professor  Lunge 
published  an  interesting  paper  dealing  with  the 
reactions  of  the  Leblanc  process  from  the  thermo- 
chemical  point  of  view.  This  paper  was  followed 
shortly  after  by  another  one  announcing  the  success 
of  Chance's  process  for  the  recovery  of  sulphur  from 
alkali  waste.    In  these  two  papers  Professor  Lunge 
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gave  utterance  to  some  very  interesting  thonglits, 
■which,  in  my  own  words  ami  my  own  way,  I  will 
shortly  bring  before  you. 

Chance's  process  for  the  recovery  of  sulphur  is  the 
last  link  in  a  complete  chain  of  reactions  of  a  circle 
process,  anil  it  reduces  the  raw  materials  rei)uired  in 
the  manufacture  of  soda,  and  of  chlorine  compounds 
by  the  Leblanc  process  theoretically  to  those  which 
contain  the  constituents  of  the  jiroducts  sold,  i.e.,  of 
soda  and  bleaching  powder.  These  raw  materials 
are  sodium  chloride,  calcium  carbonate,  and  oxygen. 
The  reagents  used  during  the  manufacture,  which  do 
not  enter  into  the  composition  of  the  products,  viz., 
Bulphiu-,  sodium  nitrate,  and  manganese  dioxide  are 
continually  recovered. 

Apart  from  the  quantitative  aspect  of  the  reactions 
in  practice,  and  apai-t  from  the  iutermetliate  auxiliary 
processes,  the  Leblanc  process  may  be  stated  to  begin 
with 

2  NaCl  +  CaCO,  +  O, 
and  to  produce  therefrom, 

Na-iCOa  +  CaCl,0. 

Whilst  the  raw  materials,  oxygen  excepted,  are 
comparatively  inert  substances,  the  isroducts  on  the 
other  hand  are  energetic  reagents,  and  the  gi'eater 
energy  which  they  possess  had  been  supplied  to 
them  in  the  form  of  heat,  entirely  derived  from 
processes  of  combustion  or  oxidation. 

Seeing  that  the  auxiliary  reagents,  sulphiu-,  nitrogen 
compounds,  and  manganese  dioxide  are  I'eally  only 
the  tools  by  means  of  which  this  adchtional  energy 
is  transmitted  from  the  burning  fuel,  and  that  they 
can  be  used  over  and  over  again,  the  question  arises, 
whether  they  ai'e  an  intrinsic  necessity  or  whether 
this  roundabout  mode  of  conveying  energy  could  not 
be  supplanted  by  a  more  direct  method.  There  is  at 
least  one  mode  now  known  of  supplying  energy  to 
do  molecular  work  more  directly  ;  that  mode  consists 
in  converting  heat  into  mechanical  energy,  this  into 
electricity,  and  cause  tlie  electric  ciu'rent  to  do 
directly  the  molecular  work. 

Professor  Lunge  is  quite  well  aware  that  at  present, 
at  any  rate,  this  mode  is  more  expensive  than  even 
the  Leblanc  process,  and  in  his  first  paper  he 
distinctly  says  so ;  still  he  expresses  a  belief  that 
posterity  will  be  siu-e  to  find  more  favoiu'able  con- 
ditions for  the  transformation  of  heat  into  chemical 
energy  by  means  of  the  electric  ciuTent,  and  will 
utilise  for  production  of  such  currents,  beside  the 
process  of  combustion,  other  cheap  elementary  forces. 

Similar  thoughts  have  occupied  other  men's  minds. 
In  his  inaugiu-al  adtlress  to  the  Liverpool  Polytechnic 
Society  in  1884,  Mr.  James  Hargreaves  drew  atten- 
tion to  the  fact  that  the  net  energy  utilised  in  the 
decomposition  of  one  pound  of  salt  and  its  equivalent 
of  water  into  soda  and  hydrochloric  acid  only 
represents  4(30  units  of  heat.  The  fuel  employed, 
he  says,  is  over  three  pounds  per  pound  of  salt 
decomposed,  developing  42,000  units  of  heat,  say 
90  times  as  much,  so  that  the  duty  rendered  by  the 
reaction  is  barely  over  one  per  cent.  An  error  has 
crept  into  Mr.  Hargi-eave's  calculations:  the  42,000 
units  of  heat  developed  by  the  fuel  are  British  units, 
the  41)0  ai'e  ceutigi'ade.  It  does  not  alter  the  question 
very  much,  the  correct  statement  being  that  the 
reaction  only  renders  a  duty  of  barely  over  two  per 
cent.,  or,  as  ]?rofessor  Lunge  puts  it,  practice  requires 
60  times  as  much  heat  as  is  theoretically  required. 

Moreover,  Mr.  Hargreaves  states  that  the  prelimi- 
nary operations  of  biu-ning  pyrites  and  the  formation 
of  sulphate  of  soda  yield  five  times  the  quantity  of 
heat  necessary  for  the  reaction,  and  he  says  that  here 
there  is  an  ample  field  for  tlie  exercise  of  tlie  talents 


of  the  scientific  and  inventive  members  of  (I  will  say) 
society. 

Now  the  point  of  gravity  of  the  observations  of 
both  these  gentlemen  evidently  is  this  :  the  Leblanc 
process  is  a  roundabout  and  wasteful  mode  of  con- 
verting chloride  of  sodium  and  water  into  caustic 
soda  and  hydrochloric  acid.  I  suppose  we  all  agi-ee 
with  them,  the  evil  is  an  old  one,  and  many  minds 
have  been  at  work  to  ciure  it,  but  so  far  with  no  very 
marked  success.  The  fuel  used  now  differs  but  little 
from  that  used  in  former  times.  "We  use  decideiUy 
less,  but  not  so  much  less  as  to  afi'eet  the  argiunent, 
as  these  two  gentlemen  put  it. 

Of  the  many  eminent  men  who  were  constantly 
tliinkiug  of  improvements  in  the  Leblanc  process, 
I  wiU  only  mention  oitr  late  president,  Walter  Wel- 
don.  One  of  his  earliest  proi^osals  related  to  a  more 
direct  way  of  decomposing  common  salt.  The 
method  was  extremely  simple.  Common  salt  was  to 
be  heated  to  a  high  temperature,  and  steam  passed 
over  it. 

This  process,  which  would  be  represented  by  the 
equation — 

31,660  c  +  NaCl  +  H,0  =  HCl  +  NaHO 

would,  of  course,  be  the  most  direct  of  all,  and  ought 
to  be  (if,  for  a  moment,  we  admit  that  a  du'eot  apjjli- 
catiou  of  31,660  units  of  heat  is  better  than  a  rounds 
about  one  through  a  steam  boiler,  engine,  and 
dynamo)  cheaper  even  than  the  electrolytic  process, 
and.  Judged  by  such  calculations  as  those  made  by 
Mr.  Hargreaves  and  Professor  Lunge,  the  reaction 
ought  to  be  able  to  be  carried  out,  theoreticallj', 
wdth  a  consumption  of  fuel  of  about  four  pounds  to 
every  58 '  5  of  salt.  Of  course,  this  is  a  limit  which 
never  can  be  reached. 

It  is  readily  seen  that  all  such  methods  of  calcula- 
tion yield  but  one  result,  \iz.,  that  all  pi'ocesses  ai'e, 
theoretically,  equally  good,  for  whether  these  units 
of  heat  are  first  calculated  into  amperes  iind  volts,  then 
into  fuel,  or  ihrectly  into  fuel,  makes  no  diflereuce. 

There  is  a  serious  error  running  tluough  all  such 
comparisons,  and  my  piu'pose  is  to  point  out  that 
error,  to  show  where  and  why  the  electrolytic  process 
is  superior  to  the  other  processes,  where  it  is  inferior, 
and  to  what  points  posterity  wiU  have  to  pay  atten- 
tion if  it  means  to  come  up  to  Professor  Lunge's 
expectations. 

The  manufacture  of  soda  and  chlorine  compounds 
from  common  salt  involves,  as  we  have  seen,  by 
whichever  mode  we  accomplish  it,  the  supply  of  a 
certain  amount  of  energy,  which  energy  is  consumed 
in'  doing  the  work  of  re-arranging  the  grouping  of 
the  atoms  of  the  raw  materials ;  and  having  thus  re- 
arranged them,  we  must  eft'ectually  separate  the 
newly-formed  bodies  one  from  the  other,  so  as  to 
prevent  a  backward  reaction,  and  a  consequent  waste 
of  energy. 

The  j)roblem  consists  then  essentially  of  two  parts, 
though  they  cannot  always  be  separated :  that  of 
supplying  the  energy  and  that  of  keeping  the  newly- 
formed  molecules  from  changing  backwards  into  the 
original  comhtion.  I.e.,  of  separating  them. 

I  will  first  consider  the  f  aciUties  or  otherwise  which 
the  various  processes  ofter  for  the  supply  of  the 
energy  as  the  more  serious  question. 

When  we  say  that  1  lb.  of  carbon  gives  out  8,000 
units  of  heat,  that  does  not  mean  that  the  whole  of 
these  8,000  units  can  be  made  available  for  the 
purpose  of  producing  either  mechanical  or  molecular 
work,  and  it  is  wrong  to  say  that  for  supplying 
chemical  energy  equivalent  to  31,660  units  of  heat 
31,660      „  „.  „ 

8,000    =3-95  lbs. 
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of  carbon  or  fuel  would  be  sufficient  to  supply  it, 
even  from  a  theoretical  point  of  view.  If  the 
31,660  units  of  heat  could  be  made  useful  at  a 
temperatiu'e  of  15',  aud  wei'e  equivalent  to  a  simple 
transmission  of  heat,  the  3  "95  lbs.  of  carbon  would 
supply  them ;  but  if  the  reaction  for  which  the 
31,660  units  of  heat  are  necessai-y  takes  place  at 
a  higher  temperatiu-e,  then  the  3 '95  lbs.  of  fuel  are 
no  longer  sufficient,  for  the  simple  reason  that  when 
the  iDroducts  of  combustion  of  the  fuel  have  cooled 
down  to  that  temperatme  at  which  onh-  the  reaction 
will  proceed,  the  heat  which  those  products  of  com- 
bustion then  contain  is  no  longer  available  for  that 
reaction,  since  heat  cannot  pass  from  a  colder  to 
hotter  substance.  The  utmost  amount  of  effect, 
measiu-ed  in  units  of  heat,  which  can  be  transmitted 
by  the  application  of  a  quantity  Q  of  heat  between 
the  limits  of  T;  and  T,  of  absolute  temperature  is 
of  course  given  by  the  equation — 


(10 


X  =  Q 


(T,  -  TQ 
T,  -  T„  • 


Where  Q  represents  the  units  of  heat  given  out  by 
the  fuel,  T;  the  temperature  of  combustion  and  T,, 
the  atmospheric  temperatiu-e,  X  then  represeuts 
the  utmost  amount  of  heat  which  can  be  utilised 
for  a  reaction  proceechng  at  a  temperature  Ti  if  the 
heat  has  simply  to  be  transferred.  But  if  the  heat 
has  to  do  work  in  separating  certain  molecules,  then 
the  amount  of  usefTil  effect  to  be  obtained  from  the 
fuel  is  much  less.  In  that  case  the  amount  of  heat 
which  can  V)e  converted  into  iiseful  work  is  given 
by  a  formula  which  I  have  borrowed  from  Professor 
Zenner's  work,  Tcchnische  Tlwrmodi/ndynwnik,  but 
which  I  have  slightly  modified,  viz.  : — 


(2.) 


:;^Q    ^-T.(w'ogeg))]_ 


T,  -  T„ 


There  is  only  one  among  the  operations  of  the 
Leblanc  process  which  is  supposed  to  be  eudo- 
thermic,  that  is,  a  process  in  which  heat  is  not 
evolved  diu-iug  the  reaction,  but  consiuned. 

This  process  is  the  one  in  which  the  sulphate  of 
soda  is  changed  into  carbonate  in  the  black  ash 
furnace.  The  reaction  which  is  usually  stated  as 
follows : — 

Na^SOi  +  2  C  +  CaCOs  -  Na-^COj  +  CaS  +  2  CO, 

requires  approximately  the  supply  of  34,000  units 
of  heat.  But  the  reaction  does  not  proceed  at 
ordinary  temperature.  It  requires  a  temperatiu-e 
of  about  1,000-  C.  Consequently  we  have  to  raise 
the  whole  of  the  materials  to  that  temperature  first, 
and  then  supply  them  with  an  additional  34,000  units 
of  heat.  For  heating  the  materials  up  to  1,000°  we 
require  another  64,0(0  units  of  heat,  so  that  in  all 
98,000  units  are  required. 

On  the  usual  eiToneous  system  of  calculating  the 
fuel  theoretically  required,  we  should  find 


98,000 
8,000 


=  12-25  parts. 


and,  adding  the  carbon  required  for  mixing  with  the 
sulphate,  viz.,  24  parts,  we  find  that  for  142  parts  of 
sulphate  of  soda  a  total  of  36 '25  parts  of  cai'bon 
should  sirffice  ;  or,  say,  5  cwt.  fuel  per  ton  sulphate. 
In  practice  this  operation  requires  on  an  average 
20  cvd.  of  fuel  to  22  pro  ton  of  sulphate.  Conse. 
quently  we  should  arrive  at  the  conclusion  that  the 
Leblanc  process  in  this  part  of  its  operations  wastes 
75  per  cent,  of  fuel. 


Let  us  assume  that  the  flame  of  a  revolver  has  a 
temperature  of  1,800-  C,  then  we  can  utilise  for 
heating  the  material  per  lbs.  of  fuel  at  8,000  units— 


N  =  8,000 


(1,000  +  20\ 
1,800 ^ \^,,,,,_ 
1,800  -  20    / 


We   should  therefore   require  for  supplying  the 
64,000  units  for  heating  the  materials — 


C4.000 
5,760 


=  !!■  1  parts  of  fuel, 


which,  -nlth  the  24  mixing  carbon  added,  give  35  "1 
pai-ts  of  fuel  as  reqiiired  for  heating.  The  34,000 
units  necessary  for  the  reaction  would  require 
different  amounts  of  fuel,  according  to  the  xiew  we 
take.  If  they  have  simplv  to  be  transmitted  as  heat, 
at  1,000-  C.  from  a  flame  1,800-  hot,  we  shall 
according  to  formula  (1)  obtain  from  1  lb.  of  fuel— 

„  „      /1,800  -  1,000\ 

«'•«'<'  (   1,800  -  20    )  =  3.680. 

and  to  supply  34,000  units  we  shall  require  9-24 
parts  of  fuel,  or  in  all  44  3  parts  pro  142  sulphate, 
or  6'24cvrt.  per  ton.  On  this  view  the  reaction  in 
the  black  ash  furnace  utilises  31  per  cent,  of  the  heat 
which  could  possibly  be  utilised  under  the  most 
favoiuable  circumstances.  But  if  we  take  the  other 
view,  and  assume  that  a  mere  transmission  of  34,000 
units  of  heat  will  not  do,  but  that  work  miist  be 
performed,  then  the  performance  of  molecular  work 
equivalent  to  34,000  units  of  heat  requues  by 
foi-mula  (2)  the  consumption  of  47  parts  of  fuel ;  and 
adding  these  to  the  35-1  parts  othermse  required  for 
heating  and  mixing,  we  arrive  at  82  •  1  parts  of  fuel 
pro  142  of  sulphate,  or  11  -5  cwt.  per  ton  of  salt  cake 
as  the  theoretical  quantity,  with  less  than  which  the 
reaction  could  not  be  canied  out.  Whichever  view 
we  take,  excluding  the  erroneous  one,  the  black  ash 
operation  utOises  from  31  to  57-5  per  cent,  of  that 
pai-t  of  the  heat  of  the  fuel  which  is  theoretically 
available  for  the  reaction.  Such  an  efficiency  com- 
pares very  favoiu-ably  with  the  best  caloric  engines, 
none  of  which  have  reached  an  efficiency  of  30  per 
cent.,  and  the  great  field  for  improvements  which 
Mr.  Hargreaves  thought  there  was,  is  narrowed  very 
considerably  by  these  considerations. 

As  already  stated,  all  the  other  reactions  con- 
stituting  together  the  Leblanc  process  ai-e  exothermic, 
i.e.,  evolve  heat.  Among  these  the  one  which  yields 
most  heat,  as  Mr.  Hargreaves  puts  it,  five  times  as 
much  as  is  required  for  the  endothennic  reaction,  is 
the  operation  of  pyrites  burning.  But  if  we  calculate 
the  temperature  produced  by  burning  pyrites  under 
cii-cumstances  such  that  the  products  of  combustion 
are  suitable  for  sulphuric  acid  making,  we  find  that 
temperature  to  be  between  800"  and  900=  C,  and  in 
practice  as  usual  much  lower.  But  no  amount  of 
heat  at  800=  can  be  made  useful  for  a  reaction  which 
only  proceeds  at  801  ,  so  that  even  if  this  heat  were 
more  than  five  times  as  great,  it  is  no  use  for  the  one 
endothennic  reaction  of  the  Leblanc  process. 

In  the  ammonia-soda  process  haidly  any  energy 
has  to  be  supplied.  It  may  be  considered  to  change 
a  solution  of  common  salt  and  iky  calcium  cai-bonate 
into  dry  sodium  carbonate  and  a  solution  of  calcium 
chloride,  and  for  doing  that  only  a  very  trifling 
amount  of  heat  is  required.  But  "even  this  trifling 
amount  requires  proportionately  quite  as  much  waste 
of  fuel  as  the  larger  amoimt  needed  in  the  Leblanc 
process.  It  is  of  coiu-se  necessary  in  both  operations 
to  move  about  large  masses,  and  the  fuel  required 
for  this  purpose  cannot  be  considered  as  wasted. 
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By  far  tlie  best  chance  of  supplying:  tliis  energy 
for  splitting  soilitim  chloride  into  an  alkaline  com- 
IJoumi  of  soJiirm  and  into  chlorine  is  ofl'ered  by  the 
electrolytic  method.  I  need  hiudly  remind  you  that 
when  we  pass  an  electric  current  through  a  solution 
of  sodium  chloride,  we  obtain  on  the  one  hand  a 
solution  of  caustic  soda  and  evolution  of  hydrogen, 
and  on  the  other  chlorine  gas. 

The  application  of  electric  currents  to  the  manu- 
facture of  soda  was  the  subject  of  a  patent,  dated 
November  1851  (No.  13.620).  The  patentee.  W.  Cook, 
divides  a  long  tank,  lengthwise,  into  three  compart- 
ments by  porous  diaphragms.  The  two  outside  com- 
pai-tments  receive  a  charge  of  saturated  salt  solution, 
the  middle  compartment  -s.-ater.  Into  the  outside 
compartments  Scotch  pig  iron  is  placed,  into  the 
central  compartment  two  plates  of  copper.  Metallic 
connexion  is  made  between  iron  and  cipper  and  the 
tank  covered  up  air-tight  with  a  lid  provided  with  a 
luted  escape  pipe  for  the  hydrogen  gas.  In  a  tank, 
11  feet  by  6  by  3  feet,  the  equivalent  of  a  ton  of 
sodium  ciu-bonate  can  be  produced  in  seven  days. 
The  iron  is  converted  into  feiTous  chloride.  Accord- 
ing to  the  inventor's  veiy  explicit  statements,  2,489  lbs. 
of  salt  give  2,240  Na-jCOj  or  1.327  of  Na^O,  and  con- 
sume 1,161  lbs.  of  iron,  or  28  parts  of  iron  produce, 
32  pai'ts  of  di-y  caustic  soda  (Na.;0)  from  60  parts  of 
common  salt.  This  at  once  shows  that  the  inventor 
never  tried  it.  The  caustic  soda  solution  is  said  to 
contain  40  lbs.  of  soda  per  cubic  foot,  and  a  little  salt. 

This  is  the  only  attempt  at  using  electricity  gene- 
rated by  a  battery,  which  I  will  refer  to,  as  batteries 
are  out  of  the  question. 

The  only  other  way  at  our  disposal  to  generate 
electric  currents  is  the  dynamo  machine.  Thermo- 
electric currents  are  at  present  out  of  the  question. 
Edison's  pyrodynamo  is  yet  in  its  infancy,  and  is  not, 
I  f eiu-,  likely  to  produce  more  electiicity  from  a  given 
quantity  of  fuel  than  the  ordinary  dynamo,  which 
has  been  brought  to  great  perfection. 

To  convert  the  heat  of  burning  fuel  into  the  use- 
ful form  of  an  electric  ciu-rent,  we  have  first  of  all 
to  change  it  into  mechanical  energy,  and  this  after- 
wai'ds  into  electric  current. 

Now.  I  have  already  given  you  Professor  Zeuner's 
formula  for  calculating  the  useful  mechanical  energy 
wliich  may  Vie  obtained  as  a  theoretical  limit  from 
biu'ning  fuel.  Supposing  we  had  a  perfect  calorie 
motor,  working  between  the  temperatures  1,200-  C. 
and  20  C.  as  extremes,  from  8,000  imits  of  heat  per 
pound  of  carbon  burnt  we  could  obtain  as  mechanical 
energy  only  67 '4  per  cent.  Most  of  you  ai'e 
acquainted  vcith.  the  efforts  Mr.  Hargreaves  has 
made  to  construct  a  caloric  or  thermodynamic 
machine  which  should  utilise  a  very  considerable 
interval  of  temjierature.  In  the  same  inaugui'al 
address,  wljich  I  have  already  quoted,  he  announced 
that  he  had  succeeded  to  bring  the  fuel  consumption, 
per  horse-power,  down  to  below  1'  lbs.  of  coal.  Since 
that  time  he  has  given  Tip  the  use  of  solid  fuel,  and 
has  achieved  still  greater  results  Viy  tlie  use  of  liquid 
fuel.  Still  his  labours  are  not  complete,  and  until 
they  are  the  thermodynamic  machine,  utilising  such 
a  range  of  temperature  as  above  mentioned,  is  a 
thing  of  the  future.  It  is  remarkable  that  at  the 
exhibition  held  at  Munich  there  was  not  a  single 
caloric  engine  (hot-air  engine)  exhibited.  It  appears 
that  the  German  engineers  consider  the  solution  of 
the  problem  of  changing  heat  efficiently  into  motive 
power  to  lie  in  the  du-ection  of  gaseous  fuel,  and  the 
reiults  obtained  with  gas  motors  rival  those  obtained 
by  the  best  steam  engines.  From  some  statements 
pul)lislied  I  find  that  one  ton  of  coal  will,  if  manufac- 
tured into  10,000  feet  of  gas,  yield   100  horse-power 


hours,  but,  of  course,  there  is  a  credit  due  to  coke 
and  ammoniacal  products  if  the  gas  is  made  for  the 
purpose,  i.e.,  the  retort  replaces  the  boiler.  One  ton 
of  coal  usually  yields  1,000  horse-power  hours  with 
the  very  best  steam  engines,  but  more  often  only 
.500  to  600  horse-power.  But  some  engineers  are 
thinking  of  converting  the  whole  of  the  coal  into 
producer  gas,  and  employ  this  for  obtaining  motive 
power  ;  thus  the  old  notion  of  hot-air  engines  seems 
to  be  entirely  abandoned.  For  the  present,  however, 
we  miist  take  an  ordinary  steam  engine  as  the  only 
means  of  converting  very  large  quantities  of  heat 
into  mechanical  energy,  and  for  a  long  time  to  come 
it  will  be  the  medium  for  transforming  heat  into 
mechanical  energy. 

Now,  the  very  best  compound,  jacketed,  con- 
densing engine  hitherto  required  about  2  lbs. 
of  fuel  per  effective  horse-power  hour,  which  is 
equivalent  to  saying  that  out  of  the  8,000  units  of 
heat,  1  lb.  of  carlwn  vrill  yield  on  combustion  only 
about  640  are  converted  into  useful  energy,  so  that 
if  we  compare  this  with  the  reaction  I  have  spoken 
of  in  the  Leblanc  process,  to  supply  the  98,000  units 
of  heat  in  this  fashion,  153  parts  of  fuel  would  be 
requisite,  against  140,  which  are  actually  used  for 
that  purpose.  The  comparison  is  not  quite  fair, 
however,  since  the  results  produced  would  not  be 
the  same,  and  I  only  made  it  for  the  piu'pose  of 
showing  that  nothing  is  really  gained  by  the  appli- 
cation of  fuel,  fii-st  to  raise  steam,  then  to  drive  an 
engine  and  dynamo  to  produce  heat  afterwards,  over 
the  direct  application  of  fuel  for  heating  purposes, 
where  the  temperatures  required  are  within  those 
jiroducible  by  the  fuel  direct. 

All  the  later  proposals  for  the  conversion  of 
common  salt  into  alkali  by  electrolysis  make  iise  of 
the  current  in  such  a  manner  as  to  obtain  chlorine  as 
well.  The  reaction  which  goes  on  in  the  electrolytic 
decomposition  of  common  salt  is  supposed  by 
inventors  to  be  capable  of  being  expressed  by  the 
equation — 

•2  NaCl  +  2  H:0  -  2  NaHO  +  H,  +  CI; 

Cathode.      Anode. 

This  reaction  is  endothermic,  and  reqmres  the 
supply  of  53,060  imits  of  heat  per  58 '5  of  sodium 
chloride.  The  very  remarkable  thing  is  that  if  these 
53,01)0  units  of  heat  are  presented  in  the  form  of 
electricity,  the  reaction  will  proceed  at  all  tempera- 
tiu-es.  whereas  if  they  are  presented  as  heat,  it  will 
not  proceed  except  perhaps  at  very  high  tempera- 
tiu-es  ;  and  it  is  this  which  has  suggested  to  me  the 
thought  that  at  temperatures  at  which  heat  does 
perform  the  work,  it  is  only  the  work  equivalent  of 
the  heat  which  is  useful,  ('.t'.,  that  giveu  by  some 
such  formula  as  Zeuner's  formula,  and  not  that  given 
by  formula  (1). 

And  herein  lies  the  superiority  of  the  electrolytic 
method  over  the  direct  method,  (1 )  that  the  energy 
can  be  supplied  at  onlinary  temperatures  ;  and  (2)  that 
in  ti'ansforniing  heat  into  mechanical  work  greater 
intervals  of  temperatui'e  can  be  made  use  of  than  in 
the  direct  application  of  heat.  These  advantages 
are,  however,  accompanied  by  serious  drawbacks. 
Compaicd  with  our  mechanical  powers,  the  molecular 
forces  are  very  hu'ge,  and  the  consequence  is  that  it 
requires  very  large  plant  to  do  comparatively  little 
work. 

The  lai'gest  dj-namo  of  which  I  have  heard  is  one 
manufactured  for  Messrs.  Cowles'  aluminium  process 
by  the  Biiish  Company.  That  dynamo  gives,  ac- 
cording to  my  information,  a  current  of  a  little  over 
3,000  ampi'res.      Now   that   sounds   a  large  figure, 
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bnt  one  ampere  does  very  little  work  infleed.  Many 
of  my  friends  liave  asked  me  from  time  to  time  what 
kind  of  a  battery  they  should  employ  to  test  certain 
electrolytic  jTocesses,  so  that  they  should  obtain,  say, 
a  kilogramme  or  two  of  product.  The  public  at  large 
have  not  au  adequate  eouceptiou  of  the  large  quanti- 
ties of  electricity  required  for  electrolytic  operations, 
and  they  are  ready  to  believe  anything.  The  pro- 
duction of  iJ.O'JO  barrels  of  refined  sugar  per  ihiy  by 
means  of  electricity  does  not  appear  a  great  task  to 
them. 

In  order  to  impress  you  with  the  very  small 
amount  of  decomposition  which  one  ampere  pro- 
duces, I  will  state  it  in  this  way :  It  takes  a  current 
of  1,000  ampires  day  and  night  eveiy  day  for  three 
years  to  produce  in  one  electrolytic  cell  one  ton  of 
hydrogen  gas,  or  its  equivalent  of  any  other  substance. 
I  think  that  statement  will  bring  a  clearer  conception 
of  the  disadvantages  of  electrolysis  than  any  other. 
The  statement,  if,  instead  of  the  Enghsh  ton, 
1,000  kilos,  is  referred  to.  is  sufficiently  acciu-ate 
to  use  as  basis  for  calculations,  and  it  is  easily 
remembered. 

At  the  works  of  Messrs.  Gaskell,  Deacon,  and 
Company,  about  four  tons  of  salt  ai'e  decomposed 
per  hour.  To  do  that  work  with  the  theoretical 
amount  of  electricity,  engine-power  equivalent  to 
5,728  horse-power  would  be  necessary,  and  it  would 
require  KK)  large  boilers  to  supply  the  necessary 
steam,  and  of  course  this  plant  would  only  accom- 
plish one  single  stej)  in  the  operations  of  producing 
alkali  and  bleaching  powder. 

That  is  the  one  disadvantage  of  the  electrolytic 
method.     But  there  are  othei-s. 

Although  we  are  told  every  day,  an'd  I  believe  it 
to  be  quite  true,  that  the  construction  of  dynamos 
has  reached  such  perfection  that  90  per  cent,  of  the 
available  horse-power  is  changed  into  electricity, 
and  that  of  the  electricity  so  obtained  90  per  cent, 
are  available  for  the  external  circuit,  i.e.,  for  the 
electrolytic  work,  yet  even  in  the  most  simple 
applications  of  electrolysis  the  results  of  the  work 
done  in  the  cells  is  far  below  that  which  can  be 
calcidated  from  such  statements. 

Take  the  operation  of  copper  refining  for  instance. 
It  is  one  of  the  simplest  processes  which  can  be 
carried  out,  and  it  is  carried  out  now  to  a  vei-y  large 
extent. 

According  to  some  statements  recently  published, 
the  cost  of  a  plant  for  refining  30  tons  of  copper  per 
month  is  about  1,000/.  to  1,250/.,  viz.,  -150/.  for  a 
dynamo,  300/.  for  a  six-horse  engine,  the  rest  for 
electrolytic  tauks.  Now  if  it  takes  a  six-horse 
engine  a  month  to  yield  30  tons  of  copper,  this 
statement  is  eqiuvalent  to  saying,  not  that  80  per 
cent,  of  the  power  are  iitilised,  but  that  80  per  cent, 
ai-e  lost. 

According  to  Messrs.  Siemens  and  Halske's  state- 
ments, seven  to  eight  horse-power  will  give  250  to 
300  kilos,  of  copper  per  day,  which  indicates  a  loss  of 
nearly  .%0  per  cent. 

Another  authority  states  that  six  horse-power 
produce  272  kilos,  of  copper  per  day  ;  the  plant  to 
produce  this  j  ton  per  day  covers  80  square  metres 
of  ground,  and  to  produce  plates  of  1  cm.,  say  A-inch 
thickness,  requires  five  months. 

And  the  cause  of  this  waste  of  power  is  not  far  to 
seek.  The  difference  of  potential  between  an  impure 
and  a  pure  plate  of  copper  is  about  0  '25  volt.  If  the 
whole  resistance  of  the  lead  connexions  and  the 
liqtdd  in  the  tank  together  amounts  to  "Oijl  ohm, 
we  shall  require,  to  send  1,000  amperes  through  the 
tank,  an  electro- motive  force  of  1 '25  volts,  and  if 
the  resistance  is  only  "0005  ohms,  we  shall  require 


i  volt  per  tank ;  that  at  once  accounts  for  the 
whole  loss  of  50  per  cent,  of  the  energy  calculated 
as  needed  at  i  volt.  Where  the  dynamos  employed 
are  such  as  give  high  voltage,  there  is,  in  addition, 
considerable  risk  of  loss  by  simple  leakage. 

It  will  thus  be  evident  that  electrolysis  practically 
requires  considerably  more  electricity  for  a  given 
amount  of  work  than  that  calculated  from  theoretical 
considerations. 

We  have,  therefore,  in  converting  heat  into 
chemical  energy  by  means  of  electricity,  a  treble 
loss  to  contend  with  :  first,  the  loss  of  heat  during 
its  conversion  into  mechanical  energy,  90  per  cent.  ; 
second,  a  loss  diu-iug  the  conversion  of  mechanical 
energy  into  current  of  20  per  cent. ;  and  third, 
dming  the  application  of  the  current  a  loss,  the 
magnitude  of  which  cannot  be  foretold,  but,  taken 
all  in  all,  the  picture  I  have  so  far  drawu  of  the 
application  of  electrolysis  to  the  manufacture  of  soda 
from  common  salt  does  not  look  a  very  i^romising 
one. 
.  If  I  take  one  horse-power  to  cost  per  hour  }rf.,  and 
;  take  an  efficiency  of  80  per  cent,  for  the  conversion 
of  mechanical  power  into  electric  current,  and  of 
]  50  per  cent,  for  the  conversion  of  that  ciu-rent  into 
1  molecular  work,  I  find  that  it  would  cost  nearly  4/.  to 
decompose  one  ton  of  sidt  and  to  obtain  therefrom 
chlorine  as  gas  and  a  solution  of  salt  containing 
caustic  soda  and  other  things  (for  it  could  not  be 
anything  else).  The  Leblauc  process  sells  the 
whole  of  the  products  from  one  ton  of  salt  for  less 
than  6/. 

So  far  as  regards  the  various  modes  of  supplying 
the  energy  for  endothermic  reactions.  Let  us  now 
glance  at  the  other  part  of  the  problem,  that  of 
keeping  the  newly-formed  molecules  from  rearranging 
themselves. 

The  Leblanc  process  uses,  of  course,  the  ordinary 
chemical  means  for  this  purpose.  It  separates  the 
chlorine  from  the  sodium  by  converting  the  chlorine 
into  a  gaseous  compound,  which  is  bnt  little  soluble 
in  the  solution  from  which  it  is  evolved  at  the 
temperature  of  reaction.  When  the  sulphur  has  to 
be  separated  from  the  sodium,  the  sulphur  is  con- 
verted into  an  insoluble  soUd  compound.  Similarly 
the  ammonia-soda  process  converts  the  soda  into 
a  comparatively  insoluble  compound,  whilst  the 
chlorine  remains  in  solution.  Both  these  processes 
therefore  solve  that  part  of  the  problem  very 
effectually. 

Now,  the  electrolytic  method,  in  those  metallur- 
gical  operations  to  which  it  has  been  successfully 
applied,  does  exactly  the  same  thing.  The  copper 
of  the  impure  anode  is  dissolved  and  reprecipitated 
at  the  cathode  in  the  pure  condition.  The  impurities 
partly  remain  in  solution,  partly  are  deposited  at  the 
bottom  of  the  tank.  Thus  this  vei-y  essential  condition 
of  keeping  the  products  separate  from  each  other  and 
from  the  raw  material  is  comphed  with.  But  when 
we  inqture  about  this  aspect  of  the  question  with 
regard  to  the  electrolysis  of  common  salt,  we  find 
most  serious  difficulties  which  have  not,  so  far  as  I 
am  aware,  yet  been  met  by  any  inventor,  and,  I  am 
afraid,  difficulties  which  will  require  some  considei-able 
increase  of  our  knowledge  of  electrolysis  in  general 
before  they  can  be  surmounted. 

In  the  first  place,  if  we  wish  to  ntiUse  to  the 
utmost  the  horse-power  of  the  engines,  it  is  necessary 
to  have  the  electrodes  as  little  distant  from  each  other 
as  pos.sible  But  if  in  the  close  proximity,  indeed 
siUTOunding  the  spot  where  chlorine  is  to  be 
generated,  there  happens  to  be  present  a  solution  of 
caustic  soda,  where  is  the  chemist  who  would  expect 
the  whole  of  the  chlorine  due  to  the  current  to  be 
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obtained,  and  who  would  expect  the  caustic  soda  to 
remiiin  such  in  the  jn-eseuce  of  a  cun-ent  of  chlorine 

g«s  '■  ,  .  . 

The  first  patent,  Cliirk's,  I  meutioued  m  connexion 
with  this  subject  ilid  not  allow  the  chlorine  to  evolve, 
but  caused  it  to  combine  with  iron,  and  separated 
the  two  products  by  a  porous  partition. 

There  is  another  proposal  for  applying  electrolysis 
to  the  manufacture  of  caustic  soda  from  common  salt 
by  C.  A.  Fam-e  (17i2  1872).  This  inventor  uses  the 
cm-reut  from  thermo-electric  batteries,  he  also  uses 
as  anode  cast  iron  and  separates  the  liquids  by  a 
porous  diaphi-agm  of  stout  canvas.  Richardson  and 
Grey  (4417  1884)  evolve  chlorine  gas;  they  show  a 
remarkable  drawing,  which  reveals  at  once  the 
amount  of  knowledge  which  these  inventors  had  of 
theh-  process  at  the  time  they  filed  the  specification. 
They  also  employ  a  porous  tliaphragm. 

The  last  specification  which  it  is  my  intention  to 
mention  to  -  night  is  one  by  Julius  Marx,  1887, 
No.  6417.  This"  inventor  has  "got  a  step  further,  a 
step  of  which  T  will  speak  presently,  but  his  mode  of 
preventing  the  recombination  of  elilorine  and  soda 
consists  in  employing  a  jaoi-ous  tliaphragm. 

From  the  year  18.'il  to  1887  we  have  thus  this  vast 
progress,  that  while  Wilham  Cook  describes  a 
method  of  producing  a  porous  diaphragm  11  feet 
by  3  feet  of  biscuit  or  earthenware,  the_  later 
inventors  simply  content  themselves  by  mentioning 
a  porous  diaphragm. 

The  application  of  a  porous  diaphragm  does  not, 
however,  stop  the  recombination  of  the  caustic  soda 
anil  the  chlorine  formed,  it  simply  lessens  it ;  and 
it  lessens  it  at  a  very  great  expense.  I  have  shown 
ah-eady  that  the  loss  of  energy  in  copper  reiiniug  is 
accounted  for  by  the  resistance  of  the  tanks,  leads, 
and  connexions.  Li  that  process  porous  diaphragms 
are  not  wanted,  and  the  resistance  is  consequently 
very  small,  from  O'OOO.^  to  O'OOl  ohm  per  tank. 
But  once  we  put  porous  tliaphragms  in,  the  resist- 
ance wiU  increase  to  '01  ohm  and  even  to  O'l  ohm, 
according  to  the  size  and  thickness  and  porosity  of 
the  partition. 

Take  it  at  0-01  ohm,  and  see  what  electro-motive 
force  there  will  be  needed  to  send  1,000  amperes 
through  the  tank.  By  Ohm's  law,  if  the  electro- 
motive force  of  pohirisation  is  v,  and  that  between 
the  terminals  of  the  tank  V,  the  cuiTent  passing 
will  be — 

y  -V 

A=-g- 

and  if  we  put  1,000  amperes  for  the  cm-rent,  O'Ol 
ohms  for  the  resistance,  and  two  volts  for  the 
electro-motive  force  of  polarisation,  we  iuid  that  the 
electro-motive  force  needed  to  send  the  current 
through  the  tank  is  12  volts.  This,  again,  means 
that  85  per  cent,  of  the  power  of  the  engines  are 
wasted  on  sending  the  ciuTeut  through  a  lUaphragm. 

I  have  ah-eady  said  that  the  diaphragm  ouly  pai-tly 
prevents  the  recombination  of  soda  and  chlorine. 
There  is  one  thing  which  it  does  not  prevent  at  all, 
and  that  is  it  cannot  prevent  the  products  formed 
from  being  conductors.  Though  there  is  a  dia- 
phragm the  cun-ent  will  travel  not  only  via  common 
salt,  if  this  expression  be  permitted,  but  via  caustic 
soda  also.  I  have  drawn  attention  to  this  in  my 
paper  on  the  Hei-mite  process,  and  I  shall  presently 
add  the  results  of  experiments  I  made  in  this 
direction. 

Now  this  is  one  of  the  two  stumbling  blocks  over 
which  it  is  difficult  to  get.  This  difficulty  also  is 
absent  in  the  electro-metallurgical  operations.  The 
electrolyte  in  the  refining  of  copper  is  usually  an  acid 
solution  of  sulphate  of  copper.      As  fast  as  copper 


deposits  as  pure  copper,  just  as  fast  the  impure 
copper  dissolves  and  the  electrolyte  remains  toler- 
ably constant  for  a  long  time,  and  the  whole  of  the 
current  can  be  utilised  for  the  deposition  of  copper, 
the  losses  being  chiefly  due  to  leakage,  to  resistance, 
and  to  excessive  polarisation  fi-om  various  causes. 

It  is  different  in  the  electrolysis  of  common  salt. 
As  soon  as  caustic  soda  is  formed  this  itself  is  a 
conductor  also,  and  in  that  part  of  the  cell  in  which 
the  cathode  is  placed  the  current  is  conducted  by 
both  salts  and  thvides  itself  among  them.  In  the 
other  portion  of  the  cell  a  solution  of  chlorine  in 
brine  is  formed,  and  this  by  no  means  gives  off  pure 
chlorine  gas  at  the  anode. 

A  solution  of  chlorine  in  a  very  dilute  salt  solution 
submitted  to  electrolysis  gave  me  a  gas  of  the 
following  composition : — 

Cliloriue 2-89 

O.t.vfren 2.-5-8+ 

Hydrogen 73-27 

100-00 

When  the  salt  solution  is  more  concentrated  the 
oxygen  of  course  diminishes,  but  it  is  always  present, 
and  present  in  larger  quantities  when  chlorates, 
which  soon  are  formed,  begin  to  conduct  electricity 
as  well. 

That  this  difficulty  is  not  removed  by  the  inter- 
position of  porous  diaphragms  is  also  confirmed  by 
the  experiments  of  Dr.  Jurisch,  who  showed  that 
only  GO  jior  cent,  about,  of  his  current  yielded 
chlorine,  although  a  porous  diaphragm  was  inserted 
purposely  to  prevent  such  losses  as  I  pointed  out 
in  my  paper  on  the  Hermite  i^roeess  as  unavoidable. 

All  investigations  which  have  so  far  been  made 
as  regard  tlie  conducti-s-ity  of  salts,  show  that  when 
two  salts  are  in  solution  both  of  them  conduct. 
That  this  is  the  case  is  readily  shown  by  the 
analysis  of  the  gas  evolved.  Thus  gas  of  the 
following  composition  is  obtained  from  alkaUue 
sulphate  of  soda,  and  an  alkaline  mixtiue  of  chloride 
of  sodium  and  sulphate  of  soda. 


1       Sulphate  only. 

Sulphate  and  Chloride. 

Oxygea 34-0 

Hvdrosen !                66-0 

10-1 

S9-0 

100-0 

100-0 

Similarly  a  solution  of  magnesium  chloride,  and 
a  mixture  of  solution  of  magnesium  chloride  and 
magnesium  sulphate,  gave  the  following  gases : — 


MgCl^. 


MgCIs  +  MgSO..  1        MgSOj. 


Oxjgen  . . . 
Hydrogen. 


4-W 
95-57 


21-79 
78-21 


33-! 

Gfi-I 


Such  experiments  clearly  demonstrate  that  the 
ciuTcnt  electrolyses  both  oxygen  salts  and  chlorides 
at  the  same  time. 

I  have  already  referred  to  the  specification  of 
Julius  Marx.  This  inventor  attempts  to  overcome 
the  difficulty  I  have  mentioned  by  only  can-ying 
the  electroysis  so  far  as  to  decompose  a  portion  of 
the  salt.  The  solution  of  salt  is  then  to  be  treated 
with  carbonic  acid  gas  in  order  to  precipitate  the 
soda  as  bicarbonate.  I  need  not  point  out  to  you 
the  insufficiency  of  this  proposal  ;  suffice  it  to  say 
that  this  is  adtling  the  great  expense  of  the  ammonia- 
soda  process  to  the  co.-^ti  of  the  electrolysis. 
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To  sum  up  the  chief  poiuts,  the  supply  of  energy 
for  the  jjurpose  of  decomposing  sodivim  chloride  is 
theoretically  easiest  to  procure  by  the  electrolytic 
method,  but  in  practice  is  more  expensive  by  that 
method  than  by  the  ordinary  methods. 

(2.)  The  separation  of  the  products  of  the  reactions 
from  each  other  is  practically  easy  and  complete  in 
the  Leblanc  process  and  ammonia-soda  process,  but 
offers  almost  insurmountable  difficulties  in  the 
electrolytic  process. 

These  considerations  led  me  to  the  conclusion  that 
for  the  production  of  articles  of  low  price  electrolysis 
as  a  manufactiuing  operation  was  imjiracticable. 

There  are,  however,  many  cases  in  which,  though 
the  expense  is  great,  the  process  may  be  applied. 
Thus,  for  instance,  I  attempted  a  few  years  ago 
myself  to  apply  it  to  the  piuilication  of  alkaline 
solutions  from  sodium  sulphide.  The  solutions  of 
carbonate  of  soda  from  the  Leblanc  process  contain 
always  a  certain  amount  of  sodium  sulphide,  which  is 
a  gi-eat  nuisance  to  the  alkali  manufacturer.  The 
oxidation  by  chlorine  is  expensive,  because  the 
chlorine  in  oxidising  the  sulphide  will  also  neutralise 
alkali.  The  removal  by  metallic  oxides  in  con- 
centrated solutions  is  almost  an  impossibility,  the 
sulphides  will  not  readily  settle  ;  the  sulphide  of  zinc 
in  particular  is  disagreeable  in  that  respect,  nor  does 
the  filter  press  assist  much.  The  oxidation  by  means 
of  air  only  transfoiins  the  sulphide  into  hyposulphite 
(thiosulphate),  and  this  salt  is  almost  as  objectionable 
as  the  sulphide.  I  therefore  proposed  to  oxidise  it 
by  means  of  electrolytic  oxygen  evolved  in  the 
solution  itself.  The  results  of  the  following  experi- 
ments encouraged  me  to  do  so. 

Electrolysis  of  a  dilute  solution  of  pure  sodium 
sulphide  yielded  a  gas  consisting  of — 

Per  Cent. 

Hydrogen 96"4 

Oxygen 3  '6 

Similarly  a  dilute  solution  of  sodium  hyposulphate 

yielded  a  gas  containing — 

Per  Cent. 

Hydrogen 9G  '27 

Oxygen 3'73 

so  that  it  appeai'ed  as  if  nearly  the  whole  of  the 
oxygen  which  the  ciurent  would  have  evolved  had 
been  absorbed  by  either  of  the  two  compoimds.  AVe 
therefore  erected  dynamo  and  engine  for  the  purpose, 
and  though  the  expense  might  be  great  per  ton  of 
sulphide  of  sodiimi,  yet  seeing  there  is  seldom  more 
than  2 '4  per  cent,  of  the  soda  in  form  of  sulphide, 
the  cost  might  be  bearable  per  ton  of  soda.  The 
results  were  simply  disastrous,  and  to  those  who 
intend  to  apply  electrolysis  for  similar  purposes  I 
recommend  these  considerations  I  have  had  the 
honour  of  laying  before  you  as  the  afterthoughts  of 
one  who  burnt  Ins  fingers. 


DISCUSSION. 

Dr.  S.  HiMBrKGER  thanked  the  Chairman  for  his 
kindness  in  allowing  his  address  to  be  discussed. 
He  availed  himself  of  this  permission,  and  wished 
to  refer  to  the  first  portion  of  the  paper,  where 
Dr.  Hurter  spoke  about  the  conversion  of  heat  into 
chemical  and  mechanical  energy.  As  Dr.  Hurter 
mentioned,  and  this  was  right  in  many  cases,  inves- 
tigators frequently  contented  themselves  with  ex- 
pressing chemical  processes  by  thermo-chemical 
equations,  and  after  comparing  both  sides  of  the 
equations,  the  balance  was  stated  as  the  minimum 
of  heat  required  for  a  certain  chemical  process,  and 
any   excess   over   this  minimum   as   so   much    heat 


wasted.  Such  calculations  were  of  no  use,  as,  unfor- 
tunately, in  many  instances,  chemical  reactions  only 
proceeded  at  high  temperatures  ;  and  as  the  materials 
to  be  acted  upon  had  to  be  heated  up  to  the  tem- 
perature  of  reaction,  this  amount  of  heat  ought  to 
be  taken  in  account  and  added  to  the  minimum. 
Dr.  Hurt«r  had  mentioned  other  items,  but  he 
begged  to  be  excused  if  he  reminded  the  lecturer 
that  he  overlooked  another  source  of  loss  of  heat, 
which  also  concerned  the  Leblanc  process.  In  the 
first  portion  of  this  process,  the  decomposition  of 
salt  by  sulphuric  acid,  hydrochloric  acid  was  given 
off,  and  although  the  liberation  of  the  gas  was 
facilitated  by  the  chimney  di-aught,  still  the  gas  had 
to  overcome  the  atmospheric  pressure.  This  was 
really  mechanical  work  done  by  the  gas,  and  for  this 
work  heat  was  required.  A  similar  case  occurred  in 
the  black  ash  furnace,  where  carbonic  acid  was 
liberated,  which  likewise  had  to  do  mechanical 
work.  In  adding  this  item,  Dr.  Hurter's  figure  as 
to  the  utilisation  of  heat  in  the  black  ash  furnace 
would  come  out  more  favourably  still.  He  did  not 
refer  sunijly  to  the  heat  unavoidably  earned  away 
by  the  gases,  but  to  the  work  these  gases  performed 
in  overcoming  the  pressure  of  the  atmosphere,  and 
in  thermo-chemical  calculations  no  item  must  be 
omitted  or  dismissed  as  inconsiderable.  There  was 
another  point :  Dr.  Hurter  said  that  in  the  first  part 
of  the  Leblanc  process  no  heat  was  required.  Now 
if  they  wished  to  make  bisulphate  of  soda,  no  heat 
would  be  required.  The  two  sides  of  the  equation 
were  jiractically  the  same,  and  no  heat  was  absorbed ; 
but  in  making  sulphate  of  soda  there  was  consider- 
able amount  of  heat  absorbed.  He  could  not  give 
them  figures,  but  not  long  since  he  had  calculated 
that,  and  for  making  sulphate  of  soda  a  considerable 
amoimt  of  heat  was  absorbed  ;  and  in  practice,  as 
they  all  knew,  the  manufacture  of  sulphate  of  soda 
required  a  great  deal  of  heat. 

Mr.  S.  G.  Rawsox  remarked  that  in  both  the 
Leblanc  and  ammonia-soda  processes  one  of  the 
advantages  was  the  complete  and  entii'e  separation 
of  the  products  as  soon  as  formed.  In  the  electro- 
lytic process,  however,  it  seemed  that  either  there 
was  a  great  tendency  on  the  part  of  the  chlorine  and 
caustic  soda  to  imite  again  when  there  was  no 
diaphragm,  or  else  that  with  a  diaphragm  a  large 
excess  of  current  was  required.  Sujaposing,  there- 
fore, that  the  chlorine  was  removed  as  an  insoluble 
choride,  would  the  residual  caustic  soda  pay  for 
the  cost  of  the  operation  ? 

Mr.  Snipsox  said  that  he  had  taken  especial  interest 
in  the  paper,  from  the  fact  that  his  partner,  Mr.  Par- 
nell,  had  conducted  a  number  of  experiments  about 
10  years  ago  with  a  view  to  producing  alkaU  and 
chlorine  by  the  electrolysis  of  sodium  chloride.  The 
experiments  had  cost  about  150^  In  these  experi- 
ments he  had  used  a  porous  diaphragm,  but  he  found 
he  could  scarcely  ever  get  any  material  that  would 
stand  the  action  of  the  current.  If  he  used  porous 
earthenware  of  some  kind  it  always  cracked  ;  another 
difficulty  was  that  the  chlorine  seemed  to  destroy 
any  metal  used  for  electrodes.  He  used  iridised 
platinum,  and  that  was  too  expensive.  Finally  he 
found  that  the  horse-power  was  simply  enormous — 
8,000  h.p.  for  24  hours  to  make  one  ton  caustic,  and 
they  did  not  foUow  it  any  further. 

Mr.  MusrE.iTT.  in  proposing  a  vote  of  thanks  to 
Dr.  Hurter  for  his  admirable  paper,  said  he  did  not 
feel  competent  to  discuss  it,  and  he  doubted  very 
much  whether,  in  the  whole  Society,  there  was 
another  man  who  could  read  a  paper  which  combined 
so  thoroughly  scientific  with  practical  knowledge  as 
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that  tliey  had  just  heard.    He  thought  they  should 
be  proud  that  their  Section  inchided  a   member  so 
able  to  be  nu  exponent  of  the  objects  of  the  Society, 
namelv,  the  union  of  science  with  practice.     (Hear, 
hear.)'  He  thought  that  those  members  who  were 
Leblanc  soda   mauufactmers  might  feel  some  con- 
solation from  what  thev  had  just  heard.     He  thought 
thev  had  all  felt  that  the  prospect  of  makmg  caustic 
soda  and  chlorine  by  electrolysis  was  rather  tlistant, 
but,  from  the  paper,' it  was  practically  proved  that 
it  would  not  take  place  in  their  time.     They  might 
also  be  very  well  satisfied  that  they  had  advanced  so 
fai-  in  the  decomposition  of  salt  for   Hie  purpose  of 
obtaining  soda  as  to  get  the  results  which  Dr.  Hm-ter 
had  put  into  figures.     He  considered  it  very  remark- 
able that  they  had  utilised  between  30  and  40  per 
cent,  of  the  energy  of  the  carbon,  particularly  when 
they  found,  when  heat  was  couveited  into  mechanical 
energy  by  means  of  the  steam  engine,  that  conversion 
was  not  so  perfect  as  in  the  Leblanc  process  in  the 
revolver.      Dr.    Hiu'ter    had    not    mentioned,    but 
doubtless  had  considered  a  proposition,  which  took 
the  form  of  an  invention  and  a  patent  some  two  or 
thi-ee  years  ago,  for  the  du-ect  production  of  chlorate 
of  potash  from  chloride  of  potassium.     He  (Mr.  Mus- 
pratt)  had  the  pleasure  of  meeting  the  inventor  some 
two   years  ago,   and  was  told  by  him  that  he  was 
going  to  make  chlorate  of  potash  by  that  process  in 
veiT  large  quantities  and  at  a  very  low  price.     He 
(Mr.    Miispratt)   confessed  that    he    was    not    vei-y 
much   frightened   at   the   time,    and,    after   heai-ing 
Dr.  Hiu-ter.  he  thought  the  prospect  more  distant 
than  ever.     The  difficulty  always  arose  in  the  use  of 
electrolysis  of  separating  the  product  from  the  raw 
materia'l.     Dr.  Hnrter  pointed  that  out  very  clearly 
in  his  former  paper  upon  the  Hirmite  process,  and 
had  again  referred  to  it  that  evening.     He  thought, 
•when  they  considered  the  results  which  had  been 
obtained  'in    the    deposition    of    copper    by    elec- 
trolysis, a  process  comparatively  simple,  because  the 
copper  itseK  was  sepai-ated  in  the  process  from  the 
liquid  ;    when  they  considered   the  results  were  so 
inferior.  I.e.,  the  e'nergy  which  was  utilised  was  so 
small  compared  with  the   energy    generated,   they 
might  be  assirred  there  was  no  prospect  of  applying 
electi-icitv  to   the   sepai-ation   of    the   chlorine   and 
sodium  at  a  low  cost  even  under  the  most  favourable 
conditions. 

Dr.  J.  C.\5irnELL  Brows,  in  seconding  the  vote  of 
thanks,  said,  that  when  the  President  of  the  Society- 
read  his  interesting  paper  in  the  early  part  of  this 
year  on  the  Pechiney  process  it  was  anticipated  that 
it  would  not  be  long  before  Dr.  Hnrter  had  some- 
thing to  say  on  behalf  of  the  Leblanc  process,  which 
was  then  'indh-ectly  threatened.  A  process  which 
has  lasted  so  long,  and  performed  its  work  so  very 
efficiently,  must  have  advantages  over  other  possible 
processes  which  can  be  theoretically  accounted  for. 
How  well  Dr.  Hnrter  had  fulfilled  those  anticipations 
they  had  seen  m  his  address  this  evening.  In  the 
thermo-chemical  portion  of  his  paper  Dr.  Hiu-terhad 
not  only  perfoi-med  a  service  to  the  Leblanc  manu- 
facturers, but  had  given  an  illustration  of  method 
which  would  be  of  great  service  to  all  who  might 
attempt  to  employ  the  science  of  thermo-chemistry 
to  the  working  out  of  manufacturing  problems.  In 
the  electrical  portion  of  his  paper  he  had  shown 
•what  had  been  frequently  shown  of  other  apphca- 
tions  of  electricity,  that  electricity  was  not  usually 
the  most  economical  way  of  applying  energy. 

Electricity  has  popularly  been  thought  to  be  about 
to  replace  ordinary  modes  of  applying  heat,  chemical 
energy,  and  mechanical  energy,  but  the  anticipations 


of  the  public  are  certainly  doomed  to  disappoint- 
ment. In  all  of  these  applications,  unless  where 
some  special  requirement  can  be  fulfiUeil  by  it  which 
cannot  be  fultilled  by  ordinary  methods  of  appli. 
cation,  electricity  is  not  the  most  economical  means 
of  applying  other  forms  of  energy.  Dr.  Hnrter  had 
shown  them  one  example  w-here  loss  of  energy 
occurred  in  applying  electricity  to  chemical  decom- 
positions, and  the  principle  of  this  example  would 
apply  in  many  other  cases. 

Dr.  HuRTEK,  in  reply,  said  he  was  very  much 
obliged  to  them  for  their  kind  words  and  attention. 

With  regard  to  Dr.  Hamburger's  remarks,  he 
really  did  not  wish  to  show  where  in  the  LeVilauc 
process  heat  was  evolved  and  where  absorbed,  his 
great  aim  being  to  show  that  the  number  of  units  of 
heat  evolved  in  the  exothermic  reactions  of  the 
Leblanc  process  were  not  available  for  the  endo- 
thermic  ones,  owing  to  theii^  being  evolved  at  too 
low  a  temperature  to  be  useful  for  a  reaction  which 
only  took  place  at  a  high  temperature.  He  did 
not  attempt  to  give  a  complete  balance  of  gain  and 
loss  of  heat.  If  he  had  attempted  to  do  so  and 
had  forgotten  the  heat  aecessai-y  for  mechanical 
work  in  overcoming  atmospheric  pressure,  he  would 
no  doubt  have  made  a  serious  mistake.  With  regard 
to  the  mechanical  work  done  by  the  fuel  gases  in 
overcoming  atmospheric  pressiu'e,  that  was  provided 
for  in  Zeuner's  formula. 

In  reply  to  Mr.  Eawsou,  it  would  clearly  be 
cheaper  to  get  the  chlorine  as  well  ;  the  same  current 
would  be  wanted  to  get  the  caustic,  and  the  whole 
costs  would  fall  uiDon  the  caustic  soda  produced. 

He  was  glad  to  hear  Mr.  Simpson  confii-m  his 
■views. 

He  thanked  Mr.  Muspratt  for  his  remarks.  With 
regard  to  the  invention  which  Mr.  Muspratt  had 
mentioned,  if  there  was  any  chance  for  an  electrolytic 
process  at  all  it  would  be  for  the  manuCactiu-e  of 
chlorates.  He  must  say,  however,  that  in  his  own 
experiments,  made  with  a  view  to  obtain  sodium 
chlorate  at  a  time  when  the  price  of  that  substance 
was  very  high,  he  found  that  the  amount  of  electricity 
wanted  was  so  large  that  such  a  process  could  not 
be  made  commercially  successful. 


xeteee&Kt^ — - 


THE  HEBMITE  PROCESS. 

BY    DR.  F.  UURTEB. 

WiiEX  I  published  my  experiments  on  the  electro- 
lysis of  magnesium  chloride,  I  did  so  partly  to  show- 
that  Messrs^  Cross  aud  Bevan  must  have  been  in 
error  when  they  obtained  in  a  tank  holding 
845  Utres,  .'^■25  kilos,  of  chlorine  with  a  cm-rent  of 
200  amperes  in  12  hours,  and  that  consequently 
their  calculations  of  costs  based  on  such  an  experi- 
ment must  be  erroneous  also  :  and  I  showed  what 
diftereuce  in  the  costs  it  would  make  if,  instead  of 
their  experiments,  I  chose  one  of  the  experiments  as 
basis  which  I  had  described  in  my  paper.  The  great 
aim  of  my  research  was,  however,  to  demuustrate 
that  there  was  no  exception  to  Fai-aday's  law  in  this 
particular  instance,  as  from  Messrs.  Cross  and 
Sevan's  experiments  one  was  led  to  believe. 
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I  am  uow  accused  by  Messrs.  Cross  aud  Bcvau,  in 
their  paper  published  ou  p.  292,  Vol.  YII.  of  our 
.louriuil,  of  having  coudemued  the  Hermite  process 
ou  the  result  of  experiments  iu  the  conduct  of  which 
au  "esseutial  detail  "  was  omitted. 

Messrs.  Cross  and  Bevau  commended  the  iJrocess 
ou  the  result  of  experiments  iu  which  this  essential 
detail  was  also  omitted,  or,  to  say  the  least  of  it,  uo 
meution  of  it  was  ever  made. 

This  essential  detail  was  the  agitation  of.  the 
solution  by  meaus  of  a  stirrer.  I  consulted  the 
specificatiou  of  M.  Hermite,  then  accessible,  and 
the  reports  of  Messrs.  Cross  and  Bevau  aud  "  the 
essential  detail,"  the  stin'er,  is  uot  mentioned  iu  auy 
of  them.  But  is  this  detail  esseutial  i  I  shall 
answer  that  question  later  ou. 

There  is,  iu  spite  of  my  omisisiou  of  this  ' '  esseu- 
tial detail,"  now  very  little  difference  between  us  as 
regards  the  principal  pheuomeua  observable  diuiug 
the  electrolysis  of  magnesium  chloride.  We  agree 
that  this  process  is  uo  exception  to  Faraday's  law. 
We  agree  that  the  amount  of  chloriue  obtainable 
from  the  ciu'rent  is  less  than  100  per  cent.  We 
agree  that  tlie  difl'erence  is  due  to  the  formation  of 
chlorates  and  the  evolution  of  oxygen  gas  at  the 
auode.  We  agree  that  the  solution  does  not  contain 
iuiy  hydj'ogen  peroxide,  aud  owes  its  bleaching 
efficiency  to  a  chlorine  compound. 

We  tlifler  still  as  to  the  explauation  of  the 
electrolysis,  aud  as  to  a  few  secondary  phenomena. 

The  explanation  of  the  electrolysis  which  I  gave 
was :  the  current  splits  the  MgCl,.  into  magnesium 
and  chloriue.  This  reaction  is  denied  by  Messrs. 
Cross  and  Bevau.  They  say  there  is  not  one  si'intilla 
of  evidence  that  auy  free  chloriue  exists  at  auy  time 
iu  the  solution.  I  must  say,  ou  the  contrary,  that 
if  the  solution  did  not  contain  some  chlorine,  the 
gases  evolved  would  not  cont;uu  it.  But  they  do 
contaiu  it,  and  it  takes  uo  filler  reagent  to  discover 
the  chlorine  thau  one's  nose. 

I  further  explained  that  this  chloriue  theu  formed 
hypochlorites.  That  hypochlorites  are  formed  is  not 
denied. 

Having  now  two  salts  iu  solution,  I  went  ou  to 
show  that  botli  of  them  were  electrolysed,  the  hypo- 
chlorite yielding  chlorates  and  oxygen,  aud  upon 
this,  as  a  premise,  I  V)ased  a  metliod  of  calculating 
from  the  analysis  of  the  gases  es'olved,  the  eiKciency 
of  the  cuiTcnt  for  available  chloriue.  I  showed  that 
in  many  instances  this  calculation  gave  fair  results  ; 
but  I  specially  di'ew  attention  to  the  discrep.iucies, 
aud  went  to  the  trouble  of  producing  special  experi- 
mental evidence  to  explain  these  discrepancies,  and, 
iu  addition,  independent  proof  that  the  result  of  the 
electrolysis  of  hypochlorites  are  chlorates. 

If  this,  my  view,  must  be  contradicted,  experiments 
ought  to  have  been  brought  forward  iu  which  a 
hypochlorite  had  been  electrolysed  without  the  pro- 
duction of  chlorates.  That  would  have  been  the 
proper  way  of  opposing  my  view.  Instead  of  that, 
Messrs.  Cross  and  Bevau  produce  a  table  of  results 
to  show  that  the  oxygen  evolved  did  not  bear  auy 
constant  ratio  to  the  chlorate  formed,  as  if  I  had  ever 
said  it  did.  They  have,  inadvertently,  uo  doubt, 
made  a  misquotation.  I  am  reported  to  have  said, 
referring  to  magnesium  chloride,  "  that  the  formation 
of  chlorate  exactly  corresponds  to  the  oxj-gen  in 
the  gas."  If  Messrs.  Cross  and  Bevau  will  refer  to 
my  paper  again,  they  will  find  that  this  statement 
refers  to  the  special  experiment  with  calcium  hypo- 
chlorite, which  they  consider  iiTclevant,  but  which  I 
made  specially  to  prove  that  the  chlorate  luises  from 
electrolysis  of  hyisochlorite.  As  regards  the  magne- 
sium chloride  solutiou,  I  never  used  those  words  at 


all.  I  said,  "the  gases  are  enriched  by  a  certain 
amount  of  oxygen,  to  which  there  is  no  correspond- 
ing transformation  of  hypochlorite  into  chlorate." 
The  whole  of  the  experiments  performed  with 
chlorates  would  uot  have  been  wanted  if  I  had  found 
a  constant  oxygeu  ratio. 

Now,  their  own  experiments,  Xos  I.  and  II ,  which 
were  expressly  made  to  discredit  my  theory  of  this 
electrolysis,  are  interesting  from  this  point  of  view. 
By  my  method  of  calculating  the  ciuTent  efficiencies 
from  gas  analysis,  I  would,  for  these  experiments, 
have  obtained  the  following  flgiu'es  :  — 


Ci'oss  ami  Bevaii's 
J£xperiint*nts. 


Total  CUluiine. 


A\':iilable  Chlorine. 


Expei'iuiiMit  I. . 
E.\periment  II. 


8!i'i 
92"  J 


67-; 

SO' I 


Whilst  they,  from  the  analysis  of  the  solution, 
give  :—  ' 


*^'^A"'iili"ts"'     I      Total  Chlorine.       |   AvaUable  Chlorine. 


EsiK'iiment  I.  . 
Experiment  II. 


930 


72S 
81-0 


Theii-  experiments  agree  with  my  explanatious 
iiuite  as  well,  and  better,  than  some  of  my  own. 
But  these  experiments,  uufortuuately,  bear  internal 
evidence  that  they  an^  erroneous,  aud  therefore  I 
must  deuy  myself  the  pleasiu-e  of  using  them  for  the 
piu-pose  of  verifying  my  theory,  more  particularly 
the  tirst  experiment. 

In  that  experiment  y9'4i  per  cent,  ^or  say  the 
whole)  of  the  hydrogeu  was  evohed  which  the 
current  possildy  could  have  evolved.  Diu-ing  the  last 
period,  when  the  available  chloriue  iu  the  solution 
had  already  reached  3  grms.  jjer  litre,  101  i  per 
ceut.,  or  say  the  whole,  of  the  hyili-ogen  due  to  the 
current  was  actually  evolved.  I  declare  this  to  be 
utterly  impo.ssihle.  From  a  solutiou  coutaiuiug  so 
powerful  au  oxidising  agent  as  magnesium  hypo- 
chk)rite  and  free  hypochlorous  acid,  the  whole  of 
the  hydrogeu  due  to  the  current  cannot  be  obtained. 

When  electrolysing  bleaching  powder  solutions,  1 
only  got  12  per  cent.  ;  when  electrolysing  a  solutiou 
containing  1  8  gi  ms.  of  free  chlorine  per  litre,  only 
60  per  cent,  of  the  hydrogen  could  be  obtained.  1 
will  mt  point  out  other  consequences  of  such  au 
error  iu  the  measurement  and  analysis  of  those 
gases.  I  will  simply  dismiss  the  experiment  as 
eiToueous,  and  with  it  the  comparison  with  my  own 
for  which  that  experiment  is  used  in  Table  11.  of 
Messrs.  Cross  and  Bevan's  paper. 

As  there  is  absolutely  no  other  evidence  against 
my  explanation  of  the  electrolysis  in  the  whole  of 
Mcssra.  Cross  and  Bevan's  paper,  I  see  no  reason  for 
abandoning  it  yet,  and  repeat  that  the  proper  way 
to  upset  my  explanations  would  be  to  produce  an 
experiment  ou  the  electrolysis  of  hypochlorites  in  a 
single  cell  in  which  no  chlorates  ai-e  formed. 

During  my  experiments  ou  the  electrolysis  of 
potassium  chlorate,  I  found  the  potassium  per- 
chlorate  was  formed.  Before  I  Avas  thoroughly 
satisfied  of  the  presence  of  this  salt,  I  was  obliged 
to  pass  a  current  capable  of  depositing;  about  12 
grms.  of  copper  through  a  cell  hohling  about 
130  cc.  of  chlorate  solutiou.  Messrs.  Cross  aud 
Bevau  decided  that  magnesium  perchlorate  is  uot 
formed  from  the  chlorate,  because,  iu  au  experiment 
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ill  which  j  uf  a  grill,  of  copper  Wiis  depositeil.  they 
i-ouUl  uot  prove  the  preseuco  of  uiiignesiuni  jjer- 
chU)rate  auolytically.  If  that  experiment  had  giveu 
as  large  a  yiehl  of  perchlorate  proportionately  as  my 
own,  "the  "percentage  of  chlorate  wotihl  t)uly  have 
diminisheil  iu  the"  third  decimal  place.  I  quite 
agree  with  them  that  niagnesinni  perchlorate  is  not 
formed  so  readily  as  the  corresponding  potassium 
salt,  but  I  have  been  able  to  prove  its  presence  by 
passing  a  ciUTcnt  through  100  cc.  of  the  solution, 
which  deposited  in  the  voltameter  7  grms.  of  copper. 
Their  own  experiment  on  this  point  is  not  decisive. 
But  the  formation  of  perchlorate  is  of  no  importance 
as  it  does  not  affect  my  explanations  iu  any  way. 
The  oxygen  evolved  by  the  chlorates  did  not,  how- 
ever, explain  all  discrepancies,  and  as  I  had 
observed  that  the  solutions  were  not  very  stable,  I 
explained  pai-t  of  the  iliscrepancies  by  this  instability 
of  the  solutions.  Messrs.  Cross  and  Bevan  now 
assiu-e  us  that  these  solutions  are  quite  stable.  So 
they  aie  after  a  few  hours,  but  M.  Hermite  only 
agrees  with  what  I  observed,  when,  dui-iug  the 
discussion,  he  says,  '■  The  efficiency  with  an  old 
solution  is  not  so  great  as  with  a  new  one.  For  its 
greatest  efficiency,  the  solution  must  be  tested  when 
it  leaves  the  eleetrolyser." 

But  I  can  quote  Messrs.  Cross  and  Bevan  them- 
selves to  the  same  effect.  In  oue  of  their  reports 
occiu-  these  words,  ''The  bleaching  agents  were 
found  to  be  in  a  highly  unstable  condition."  The 
fact  was  that  the  available  chlorine  had  in  one  night 
diminished  by  52  per  cent. 

After  all,  we  have  very  similar  experiences  to 
record,  for  iu  the  same  report  are  also  contained  the 
words,  "  On  continuing  to  pass  the  current,  no 
further  accumulation  of  bleaching  gase.5." 

Xow  for  all  these  agreements  and  the  very  few 
disagi'eements  lietweeu  us.  the  oue  essential  detail, 
viz.,  the  agitation,  which  I  omitted,  is  to  blame. 

I  was  struck  with  Professor  Dewar's  way  of  stating 
that  point.  He  thought  that  the  rapid  rotatiou 
removed  the  hyiiochloiite  from  the  anode  and  thus 
f.aved  it  from  being  converted  into  chlorate.  My 
subsequent  experiments  do  not  bear  this  view  out. 
It  appears  that  the  removal  of  the  chlorates,  already 
formed  by  the  rapid  rotatiou,  gives  rise  to  the 
formation  of  fresh  quantities  of  chlorate. 

1  made  a  great  number  of  exijerimeuts,  fli'st  to 
leiU'u  to  obtain  constant  results  iu  two  consectitive 
cells.  Having  learnt  that,  I  made  experiments  with 
and  without  rapid  rotation  in  two  cells  iu  series. 
My  stirrer,  of  the  form  of  a  ship's  propeller,  rotating 
at  100  revolutions  per  minute,  kept  the  solutiou  in 
oue  of  the  two  cells  in  very  brisk  agitation.  I  was 
unable  to  make  by  the  means  indicated  by  ^Messrs. 
Cross  and  Bevan  a  gas-tight  joiut,  and  could  uot 
therefore  produce  satisfactory  analyses  of  the  gases 
at  the  same  time. 

The  mean  results  of  seven  experiments  with  stirrer 
iuid  seven  without  are  given  below  : — 


Willi  stirrer 
Without  „ 


CuiTcnt 

I'llic'.ency. 

Available  CI. 

1 

Toll 

iCl. 

r 

37-8 

55 -U 

71 
I'.l 

'7 

I'his  explanation,  from  which  Mr.  Mond  dissented, 
liut  which  the  Profe;^sor  held  to  lie  quite  as  rational 
as  mine,  is  the  following. 

The  current  decomposes,  uot  the  magnesium 
chloride,  l)ut  the  water  in  which  it  is  dissolved, 
hydrogen  appearing  at  the  cathode  and  oxygen  at 
the  anode.  Part  of  this  oxygen  escapes,  but  the 
rest  is  absorbed  by  the  magnesium  chloride  and 
forms  the  magnesium  hypochlorite. 

If  the  learned  Professor  had  explained  the  pro- 
duction at  the  cathode  of  magnesium  hydrate  iu 
this  very  rational  and  simple  way  I  vvould  be 
satistied.  But  as  he  is  not  likely  to  have  heard 
of  hydrogen  precipitating  magnesia,  but  (I  am  siu'e) 
must  have  heard  of  magnesium  evolving  hydrogen, 
I  am  afraid  we  shall  lose  some  of  the  simplicity  and 
rationality  of  his  explanation.  For  the  present  I 
prefer  my  own,  it  tits  more  of  the  facts  than  his. 

The  antiquated  theory  of  the  decompositi'^n  of 
water  by  the  current  is,  however,  long  since  exploded. 
Water  is  so  bad  a  conductor  that  it  is  very  questionable 
indeed  whether  it  can  be  considered  an  electrolyte  at 
all.  Rut  I  cannot  go  further  into  this  question,  it 
would  lead  me  into  a  lecture  on  electrolysis. 

Xor  can  I  oblige  my  friends  by  an  explauatiou  of 
the  fact  that  the  oxygen  evolved  during  various 
periods  does  remain  nearly  constant.  They  think 
this  ought  not  to  be  so  if  my  explanation  of  the 
electrolysis  were  correct,  but  I  assure  them  that  is 
uot  so. 

The  assertion  of  Jlessr?.  Cross  and  Bevau  that  an 
operator  can  at  will  make  the  curreut  to  electrolyse 
either  the  water  or  the  salt  dissolved  therein  is  of 
course  equally  rational  a  doctiine  as  the  decompositiou 
of  water  itself. 

Difficult  as  Professor  Dewar  would  find  it  to  explain 
the  precipitation  of  magnesia  from  its  solutiou  by 
hydrogen  gas,  still  more  difficult  he  would  find  it  to 
explain  the  precipitation  of  a  peroxidised  magnesium 
compound  at  the  cathode.  I  have  been  challenged 
to  find  this  substance  at  the  cathode.  I  need  not 
say  that  there  is  no  great  lorobability  of  its  evrr  being 
found  at  the  cathode  by  any  one.  I  certainly  found 
nothing  but  magnesium  hydrate  combined  with 
magnesium  chloride  as  a  scaly  deposit. 

As  to  tlie  greater  efficiency  of  the  electrolysed 
solutions  as  compared  with  bleaching  powder,  I  hail 
made  some  experiments,  though  I  did  not  mention 
them. 

It  is  curious  to  learn  from  Messrs.  Cross  and 
Bcvau's  report  that  when  bleaching  powder  is  assisted 
by  carbonic  acid,  as  in  the  ifather-Thompson  process, 
the  electrolytic  bleaching  solution  is  "not  sensibly 
superior."  What  I  found  in  my  few  experiments 
was,  that  between  an  acidified  solutiou  of  ordinary 
bleaching  powder  and  this  electrolytic  solution  there 
was  110  essential  difi'ereuce. 

With  these  remarks  I  close  a  discussion  to  which  I 
cannot  devote  auv  further  time  and  attention. 


I  will  only  refer  in  a  few  words  to  I'rofessor 
Dewar's  explanation  of  the  electrolysis  of  magnesium 
chloride,  which  Mr.  Bevan  hailed  with  great  satis- 
faction, and  of  which  he  asscrte<l  for  him.sclf  and 
partner  that  they  had  long  held  that  view. 
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wLicb  was  Beparately  collected  and  aualysed.  The 
results  tended  to  show  a  kind  of  fractionation  of  the 
paraffin  hydrocarbons  contained  in  the  dust,  the 
value  of  ii  in  the  fonniila  C„H.,  ^.  being  greater  at 
the  higher  temperature.  He  added  that,  as  a  coal 
dust  fri>M  one  source  only  had  been  examined,  it 
would  be  premattu'e  to  draw  any  general  conclusions 
from  the  results  obtained,  and  it  is  the  author's 
intention  to  submit  coal  dusts  and  coals  from  different 
sources  to  a  .similar  examination.  Should  further 
investigations  confirm  the  re.snlts  obtained,  the 
existence  of  gases  enclosed  in  coal  dust,  together 
with  the  nature  of  the  combustible  portions  of  these 
gases,  will,  it  is  thought,  aid  in  some  measure  to 
explain  the  influence  of  coal  dust  in  colliery  explo- 
sions. 

Mr.  Pattixso.v  and  Mr.  Gaiheral  suggested  that 
the  loss  of  occluded  gas  by  keeping  might  account 
for  the  lessened  inflammability  and  the  deterioration 
of  coal  kept  for  some  time. 

Dr.  BiiDsox  said  that  this  change  Tvas  chiefly  due 
to  oxidation  of  the  coal,  and  that  the  lunount  of 
occluded  gases  was  too  small  to  aflect  the  quality  of 
the  coal  noticeably  by  their  loss. 

iL-.  JiijiN-  AVatsox  drew  attention  to  an  error  in 
his  paper  read  at  the  April  meeting. 
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INFORMAL    COMMUNICATIONS. 

t'uOFKsS')it  Bedsos  gave  a  short  account  of  some  experi- 
ments on  the  gases  occluded  in  coal,  a  paper  on  which 
Subject  he  had  read  before  the  North  of  England 
Institute  of  Mining  and  Mechanical  Engineer.  He 
stated  that  some  time  ago  a  member  of  the  Institute 
tlrew  his  attention  to  the  remarkable  behaviour  of  a 
particular  class  of  coal  dust  at  one  of  the  collieries 
under  his  superintendence,  and  suggested  that  it 
would  be  desirable  to  ascertain  whether  this  particular 
coal  dust  contained  gase-s  enclosed  in  it,  as  coal  itself 
does.  The  author  said  that  the  investigations  of 
Herr  von  Meyer  in  Germany,  and  of  Mr.  V.".  J.  Thomas 
in  this  country,  have  demonstrated  that  coal  holds 
varying  amounts  of  gases  enclosed  in  it,  the  gases 
consisting  of  mixtures  of  carbon  dioxide,  nitrogen, 
oxygen,  and  marsh  gas  (CH,!,  and  in  some  few 
instances  other  hydrocarbons  related  to  marsh  gas 
and  olefiant  gas  (C^H,)  have  been  found  in  the  gases 
obtained  from  the  coal.  The  gases  enclosed  in  the 
coal  were  obtained  by  placing  it  in  suitable  vessels 
and  exhausting  them  by  a  Sprengel  pump,  and  at 
the  same  time  heating  the  coal  at  100-  C.  (21:;-  Fahr.l, 
drawing  oft'  the  released  gases  by  the  continual  flow 
of  mercui-y.  An  account  was  then  given  by  the 
author  of  the  results  obtained  by  submitting  coal 
dust  collected  fresh  from  the  screens  to  a  similar 
process.  The  coal  dust  was  found  to  contain,  like 
coal  itself,  gases  occluded  or  enclosed  in  it,  and  in 
considerable  volume.  The  analyses  of  these  gases 
indicated  a  general  resemblance  in  composition  to 
those  obtained  by  von"  Meyer  and  Thomas,  and 
further  that  the  combustible  portion  of  the  gases 
consisted  in  all  probability  in  part  of  hydiocarbons 
related  to  oletiant  gas  (C.Hj),  and  of  mernbers  of  the 
series  to  -which  marsh  gas  belongs,  similar  to  those 
forming  the  natural  gas  issuing  from  petroleum  wells. 
A  portion  of  the  dust  had  been  examined  by  exhaust  • 
ing  it  successively  at  temiieratures  of  •"•o-,  7rp:^  and 
lOiJ-,  at  each  of  which  temperatures  gas  was  given  off 


ANALT.SIS  OF  WATER  FROM  THE 

ROUNDWOOD    COLLIERY,     TARKGATE. 

NEAR  ROTHERHAM. 

BY    J.  r.  CLEEVES    .VXD   JOUS    C.  I'l.MT.S,    FIRTH    COLLEGE) 
SHEFFIELD. 

Tuis  water  issued  from  "slips  "  in  the  roof,  and  was 
very-iilentiful.  The  sample  was  taken  from  an  accu- 
mulation at  a  depth  of  500  yards  from  the  surface,  and 
at  a  distance  of  1.800  yards  from  the  bottom  of  the 
shaft.     The  temperature  was  found  to  be  19'  C  or 

::  F. 

A  careful  qualitative  analysis  of  the  residue  left 
on  evaporating  showed  it  to  contain  silica,  iron, 
aluminium,  calcium,  magnesium,  barium  and  sodium, 
with  chlorine  and  bromine— a  spectroscopic  examina- 
tion did  not  reveal  a  trace  of  lithium.  It  mil  be 
seen  that  in  many  respects,  notably  in  the  quantity 
of  the  cldorides  of  barium,  magnesium,  calcium,  anil 
sodium,  this  water  resembles  that  from  the  Redhengh 
Collieiy  examined  by  Dr.  Beilson  {.■^ee  the  November, 
1887,  number  of  the  J.  Soc.  Chem.  Ind.).  On  the 
other  hand,  however,  it  diflers  from  it  in  containing 
a  quantity  of  bromine,  but  no  lithium. 

Concerning  the  method  of  analysis,  it  may  be  inte- 
resting to  note  that  the  bromine  was  estimated  by 
F.  Mohr's  method,  which  consists  in  precipitating 
the  whole  of  the  bromine  and  part>  of  the  chlorine 
with  a  known  weight  of  silver  nitrate.  This  preci- 
pitate  of  bromide  and  chloride  of  silver  is  carefully 
dried  and  weighed  in  the  usual  manner,  and  from  the 
difference  between  this  weight  and  the  weight  of  the 
silver  chloride  corresponding  to  the  silver  nitrate 
employed,  we  have  the  necessary  data  from  which  to 
calculate  the  quantity  of  bromine.  The  results 
obtained  wtre  s;itisfactory.  The  other  constituents 
were  determined  by  the  ordinary  methods. 
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From  a  complete  analysis  vliii-h  was  made,  we  get 
the  following  as  tlie  amount  of  salts  iu  the  water  :— 


Grains 
per  Gallon. 


Grams 
per  Litrn. 


Silica 

.Mumiiiu  and  ferric  osidc. 

Barium  c'.iloridi' 

Magnesium  bramide 

Magnesium  chloride 

Calcium  cliloride 

Sjdium  chloride 


9'06 
1-SJ 


•129 

•0111 


Chlorine  i-equireU, 
Do.     found  . . . 


20- 15 

'■I'Jl 

LS-;i:i* 

•US' 

:i3ij-i:j 

3 -087 

l.oLWJl 

2-2  •SSO 

j        i,TU-.w 

1 

«7^351 

j       «,7ii-::i 

;'i;-iii 

1,137-21 

511  as 

l,Hio-(XI 

311-50 

Siieeilic  piiivity  =  l^oii2i. 

'  This  is  equivalent  to  23^43  crains  per.sall.  i.r  •:«:)  :--rms.  per  litre 
cf  bromine. 

It  -was  iuteuJed  to  investigate  the  uatiu'e  autl 
quantity  of  the  gases  iu  solution,  but  as  a  sample 
couia  be  got  which  probably  only  coutaiuea  a  small 
proportion  of  the  gases  really  dissolved  in  the  water, 
no  analysis  was  made  The  reason  that  any  volume 
of  water  collected  could  not  be  considered  to  give 
acciu-ate  results  conceruin;^  the  amount  of  gas  is, 
that  iu  falling  from  the  roof  into  the  •workings  in 
small  drops  there  is  a  great  tendency  to  liberate  a 
large  quantity,  and  in  fact  actual  espei-ience  supports 
this.  The  water  does  undoubtedly  contain  a  con- 
siderable volume  of  gases,  prominent  among  them 
being  marsh  gas.  The  tli-opping  water  was  allowed 
to  fall  into  an  ii'on  gutter,  and  then  to  flow  away, 
■\Vheu  a  lighted  lamp  was  placed  over  this  running 
stream  the  marsh  gas  burnt  inside.  On  another 
occasion,  when  the  lamp  was  suspended  just  above 
the  surface  of  a  large  quantity  of  the  water  which  had 
been  allowed  to  collect,  the  characteristic  "blue-cap "' 
•vvas  observed  iu  the  Hame.  which  was  almost  imme- 
tliatelv  extinguished.  These  experimeuts,  besides 
demonstrating  the  presence  of  marsh  gas,  show  how 
readily  the  water  parts  with  the  gas. 
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EuK.VTUM 
Juiirnul—Aj-ril  1888,  ;).  30G,  line  17  frvw  bntlum-  Cut.  I. 

For  "  1  ec.  =  •0211  gram,  Na^(l  =  •0'2.'if*  gram  S.''  read 
"  1  cc.  =  '020  gram,  Nii„0  =  -OUia  gram  b." 


ON  THE  BEHA^^OUE  OF  THE  HYDRATES 
AND  THE  CARBONATES  OF  BARIUM 
AND  OF  THE  ALKALI-METALS  AT  HIGH 
TEMPERATURES,  AND  ON  THE  PRO- 
PERTIES OF  ANHYDROUS  AND  HYDRATE 
OF  LITHIA. 

BY   W.  DITTIIAE,    LL.D.,    F.K.S. 

Tin:  paper  which  I  propose  to  read  to-night  .joins  on 
to  one,  "  on  Alkali-proof  Vessels,"  whichllaid  before 
the  Section  some  years  ago.     In  that  paper,  as  some 
of  you  may  remember,  I  showed  that  the  corrosive 
actiou  which  caustic  alkalis  and  similw  bodies  exhibit 
when    kept  in  a   state  of  fiery  fu.sion  in   platinum 
vessels,  is  a'  function  not  of  these  but  of  the  per- 
oxides formed  from  them   by  the  action   of   atmo- 
spheric oxygen,  and  eonseijuently  cau  be  prevented 
by  operating    in    an    atmosphere    of    hydrogen    or 
nitrogen.     It  does  not  follow  that  the  alkalis  them- 
'  selves,  under  the  circumstances,  suffer  no  chemical 
change.     This  side  of  the  question  lay  outside  my 
programme  at  the  time,  but  I  found,  incidentally, 
that  carbonate  of  lithia,  if  kept  at  a  red  heat  in  an 
atmosphere  of  hydrogen,  loses  almost  the  whole,  if 
\  not  the  whole,  of  its  carbonic  acid.     The  obsei-vation 
is  interesting  in  this  sense,  amongst  others,  that  it 
I  shows   the   way  towards  preparing  that   substance, 
Li;0,   of  which  our  handbooks  give  us  little  more 
than  the   name   and  the  formida.     It  is  from  this 
standpoint    that   I,    some    time    ago,   resumed    the 
experiment,  and  thus  came  to  drift  into  the  present 
investigation,  in  which,   let   me   acknowledge  it  at 
once.  I  was  most  ably  suppoi-ted  by  my  excellent 
private  assistant,  Mr.  Robert  .\nderson. 

The  substauce  used  as  carbonate  of  lithia  in  the 
present  case  was  jjart  of  a  supply  of  "lithium  car- 
bouicum  ijurissimiim,'  from  Trommsdorff,  of  Erfurt, 
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wliich  nn  analysis  by  Mr.  Kobson  liad  iirovpil  to  be 
rontamiuated  with  oulv  0"2  per  cent,  of  foreign 
bases,  ami  0'09  per  cent,  of  SO3,  and  consequently 
was  accepted  as  a  sufficient  apology  for  the  ideal 
compound.  As  the  preparation  is  very  bulky, 
■we  began  by  fusing  up  successive  portions  in  a 
platinum  crucible  in  an  atmo.sphere  of  hydrogen, 
to  produce  some  26  grms.  of  an  anhyilrous  and 
partly  causticised  compact  substance.  In  this  opera- 
tion, as  in  all  subsequent  similar  experiments,  we 
used  the  same  platinum  cnicible  which  had  served 
in  the  previous  research — an  onlinarily  shaped 
cmcible  of  about  30  cc.  capacity,  prinided  with  a 
idosely-tittiug  lid  overlapping  the  sides,  and  provided 
with  two  autogynically  soldered-iu  i)latiuum  tubes. 
The  iulet-tube  projects  into  the  cmcible  to  the 
extent  of  aboat  a  centimetre,  the  outlet-tube  com- 
mences at  the  lid.  15  ■  i  grms.  of  the  fused  carbonate 
were  placed  in  the  crucible,  and  in  it  kept  at  a  red 
heat  in  a  current  of  carefully  purified  hyih-ogen  for, 
in  all,  37  hours.  During  the  greater  part  of  the 
operation  a  powerful  Bunsen— at  the  latter  stages  a 
gas  blowpipe — served  as  the  soiu-ce  of  heat.  The 
ultimate  residue  foi-med  a  stone-like,  very  hard  mass, 
which,  when  broken  up  iuto  fragments  and  heated 
again,  only  sintered  but  did  not  fuse,  nor  did  it  show 
any  appreciable  degree  of  volatility.  It  exhibited  a 
slight  tinge  of  blue,  which  was  probably  owing  to 
the  presence  of  a  trace  of  sulphide  of  lithium,  because 
it  disappeared  when  a  sample  was  heated  in  aii-.  As 
the  mean  result  of  tliree  analyses,  it  contained,  in 
100  pai-ts.  0-f,  of  CO;  and  90-57  of  Li.O  idetermined 
as  Li;SO,i.  Sum  :=  lO"' 17,  showing  that  it  was  a 
approximation  to  pure  Uthiiun  monoxide.  In  regard 
to  the  properties  of  this  oxide,  I  have  nothing  to  add 
to  wliat  I  stated  incidentally,  except  that  it  acts  only 
very  sluggishly  m  cold  water,  with  only  .sUght 
elevation  of  temperature.  This  does  not  prove  that 
the  heat-evolution  is  small.  An  exact  determination 
of  the  latter  by  means  of  Bunsen's  calorimeter  is  in 
contemplation. 

Hijctioie  of  Litlita. 

Hydrate  of  lithia  might  have  been  obtained  from  | 
the  oxide  by  treatment  with  water,  and  this,  indeed, 
is  what  I  originally  intended  to  do ;  but  the  pre- 
paration of  the  oxide  having  proved  so  very  wasteful 
of  time,  I  fell  back  upon  the  old  known  method  of  ' 
decomposing  the  sulphate  by  means  of  its  exact 
equivalent  of  baryta,  which  was  found  to  work  , 
very  satisfactorily.  Kesersing  all  details  for  the 
complete  memoir-,  I  will  only  say  that  we  had  no 
difficulty  in  obtaining  a  pui-e  and  clear  solution  of 
the  hydrate  without  the  use  of  filtei-s,  and  that  this 
solution  was  evaporated,  first  in  a  large  nickeled 
iron  basLu  ;as  made  in  Iserlohn  for  culiuai-y  pur- 
poses), and  then  in  a  large  platinum  ba.sin,  to  a 
small  voliune.  The  concentrated  ley  deposited  ou 
cooling  colourless  ci-ystals,  which  were  dried  on  a 
plate  of  unglazed  gi-auite-waie  over  caustic  soda, 
and  preserved  as  lUy,  when  they  ceased  to  stain 
filter-paper  when  pressed  against  it.  From  duplicate 
detei-miuations  of  the  lithia,  the  carbonic  acid  and  the 
baryta,  I  calculated  that  the  crystals  containeil — 

Lithia,  Li;0,  as  hydnite 33-4'n* 

Litbia  as  carbouate M'iti 

t'arVtonic  acid  iu  the  c:irlx»nate o*t>I 

Baryt,  BaO n-0> 

AVater,  b.vdifl'etvncf rKi'jii' 


1 

If. 
OT.T.-. 

c-iwr 

10- 4-. 

50-0°.. 

100-(i'. 

0!1. 

•nts 

li-7-Jl 

c-;3s 

!i-;«7 

loo-co 


'  Corresponding  to  the  formula  Li.O  ^  .-i-iSt;  H.O.  i.e., 
LiOH  +  HjO  ^  0-117.3  IIjO  of  surplus  watrr. 

The  greater  part  of  the  preparation  was  utilised 
for  an  extensive  series  of    determinations  of   the 


solubility  in  water  at  four  different  tempei-atures, 
which  were  finally  summed  \\\>  in  the  interijolation- 
formula — 

,j  =  6-6750  —  0 -00,3-16  /  +  0-0003  f 

where  >/  stands  for  the  percentage  of  Li;0  iu  the 
solution  satiu-ated  at  t'  C. 


For^: 

//  by  (■:iii'nlatio'.i 
If  by  r.xpt-riuK'nts 


These  results  show  that  lithia  in  its  rate  of  solubility 
in  water  comes  nesu-er  to  baryta  than  it  does  t<> 
caustic  soda  or  potash. 

The  crystals,  when  heated  in  a  cirrrent  of  pure 
dry  hydrogen  to  100=^,  lost  all  their  ei-ystal-water, 
and  the  residual  LiOH  remained  undecomposed  up 
to  320^.  When  heated  to  redness  in  hydrogen 
within  the  gas  crucible  for  four  hours  they  suffered 
complete  reduction  to  Li;0.  To  make  quite  siu:e 
of  this  important  result,  the  Li;0  in  the  residue  was 
determined  as  sulphate  and  found  equal  to  99-96 
and  99-80,  mean  99-88  per  cent. 

This  result  surpriised  me  vei-y  much,  as  even 
hydi-ate  of  baryta  is  generally  supposed  to  retain 
its  water  at  a  red  heat.  But  is  this  really  true  ? 
As  Mr.  Andei-son  had  his  hands  full,  l'  caused 
Mr.  Andrew  Hodge  to  prepare  some  CO^-free  Ijai-yta- 
ci-ystals,  and  examine  tliem  in  regard  to  theii- 
beha^-iour  at  a  red  heat  in  hythogen^  The  residue 
1)ecame  constant  in  weight  after  about  four-  hours, 
and  was  found  to  be  pure  BaO.  (.A.  determination  of 
the  bar^-ta  as  BaSO,  gave  100-35  per  cent.) 

After  the^e  results  v>ith  bai-yta  and  hthia  I  was 
quite  prepared  to  see  even  caustic  soda  becoming 
anhydrous  when  heated  to  redness  in  hydrogen,  and 
caiised  Mr.  Hodge  to  make  some  experiments  in 
this  direction.  These  experiments,  however,  proved 
considerably  more  difficult  than  I  had  expected. 
Nobody,  of  course,  would  expect  caustic  soda  to 
lose  its  water  below  redness,  and  at  a  red  heat  the 
preparation  volatilises  very  largely  and,  besides, 
creeps  to  an  exasperating  extent,  so"  that  after  half- 
an-hour's  heating  (of  some  2—3  gi-ms.  of  substance: 
the  crucible  contained  only  a  very  little  of  a  residue, 
which  had  to  be  scraped  out,  because  the  crucible' 
being  smeared  over  outside  with  alkali,  was  un- 
weighable.  We  tried  to  overcome  this  difficulty  by 
bm-ying  the  caustic  alkali  in  a  large  quantity  of 
sijongy  platinum,  but  failed  to  obtain  satisfaetoi-y 
results  even  in  this  way.  Taking  my  analyses  as 
they  stand  they  seem  to  prove  that  in  the  heating 
process  the  bulk  of  the  NaOH  simply  volatilised, 
while  the  rest  remained  behind  along  with  the 
carbonate  which  had  been  present  in  the  original 
prepai-ation  as  an  impurity. 

Not  feeling  inclined  at  the  time  to  waste  any 
more  time  over  this  branch  of  the  inqiury,  I  put  it 
aside  and  devoted  my  attention  to  the  carjjonates  of 
the  alkalis  and  of  barium.  The  general  order  of 
opeiations  was  tliis  :— The  respective  carbonate  was 
in  the  first  instance  stmlied,  in  regard  to  its 
behaviour,  at  a  red  heiit,  in  pure  hydrogen,  which 
in  all  cases  (excepting  that  of  lithia)  led  to  the 
formation  of  a  mixtiu-e  of  carbouate  and  hydrate 
ROH.  The  foi-mation  of  hydi-ate  from  carbonate 
under  the  circumstances  is  easily  explained  by 
assuming  that  the  hydi-ogen  reduces  the  CO;  of  the 
carbonate  to  CO,  with  formation  of  steam  ;  but  this 
does  not  exclude  the  possibility  of  some  of  the 
carbonate  being  reduced  to  oxide  by  mere  dissocia- 
tion.   I  therefore,  in  general,  proceeded  to  resume 


732 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTKY. 


[n..v..-;m,  i>s<. 


tlip  hoiitinsj  of  the  cavbouate  in  an  atnLisplicro  of 
niti-ogpii.  Wlieu  I  tried  this  for  the  tiist  time  with 
earboiuite  of  stxla,  I  niaJo  the  siugiilur  observatiou 
that  the  proibict,  iu  a.Ulition  to  Na.-O.  contained  a 
eonsichn-able  adniixtuve  of  hydrate  XaOH  !  Where 
did  the  livdrogeu  come  from  ?  "Well,  the  answer, 
after  Graham's  famous  experiments  on  the  occlusion 
of  gases  by  metals,  is  easy.  Eed-hot  platinum  is 
permeable  by  hydrogen,  and  what  of  this  gas  has 
once  got  into  the  crucible  tlu-ough  its  walls  w^ill,  of 
coiu-se,  exert  its  reducing  action  ou  the  carbonate. 
It  is  as  well  to  note  that  this  reduction  could  not  be 
very  much  minimised  by  accelerating  the  current  of 
nitrogen,  because  the  carbonate  is  there  iu  the  fused 
state,  and  that  part  of  the  hyiU-ogen  which  diffuses 
directly  into  the  fused  salt 'will  not  be  interfered 
with  bv  the  nitrogen  in  the  empty  part  of  the 
cracible.  After  the  fact  referred  to  had  been  ' 
established  the  nitrogen  experiments  were  carried 
out  in  the  following  manner:— The  carbonate  to  be 
operated  upuu  was  put  into  a  platinum  boat,  the 
latter  slid  into  a  porcelain  tube,  and  the  tulie 
then  heated  in  a  niultie,  care  being  taken  to  so 
arrange  matters  that  the  boat  was  in  the  hottest 
part  of  the  muffle.  The  nitrogen  was  passed  iu 
through  the  outer  eml  <if  the  tube  and  allowed  to 
pass  into  the  furnace. 

All  that  now  remains  for  me  to  do  is  to  give  a 
summary  of  my  results. 

Biinjta. 

^  '427  grms.  of  pure  anhydrous  carliouate  of  baryta 
•were  placed  iu  gas-crucible  and  in  it  heated  in  hydro- 
gen, first  by  means  of  a  Bunsen  for  two  hours,  then 
1iy  means  of  the  gas  blowpipe.  The  weight  of  the 
residue  became  approximately  constant  after  seven 
hours,  at  2  '  067  grms.  It  contained  only  0  •  1  per  cent, 
of  CO:,  and  99 -03  per  cent,  of  BaO  ;  total  =  99 -13; 
the  deficit  of  0-S7  per  cent,  was  probably  water  taken 
up  while  the  substance  was  on  its  way  to  the  balance, 
because  it  is  abundanth  proved  that  hydrate  of 
baryta  loses  its  water  at  a  red  heat.  In  any  rase  the 
substance  was  practically  free  of  carbimic  acid,  and 
this  is  the  main  thing. 

2  •2108  grms.  of  carbonate  were  heated  in  nitrogen 
within  a  muffle  as  above  explained,  the  process  after 
.attainment  of  the  highest  temperature  being  con- 
tinued for  one  h(jur.  The  loss  of  weight  amounted 
to  only  1  ^9  milligram,  showing  that  the  dissociation 
tension  of  carl)onate  of  baryta  at  the  temperature  is 
nil.  To  make  sure  of  this  result  the  product  was 
analysed.  It  contained  22-249  per  cent,  of  CO;  and 
77  •638  of  BaO  ;  total  =  99  '887.  The  calculated  per- 
centage of  CO..  in  BaCO,  is  22  •SI 2. 

Llllnn. 

In  hydrogen  at  a  bright  red  heat  carbonate  of  lithia 
loses  its  CO-:  completely,  as  we  have  seen,  liut  the  last 
remnants  go  away  very  slowly.  That  the  change  is 
at  least  partially  due  to  mere  dissociation  is  proved 
by  the  following  nitrogen  experiments  : — 

ExperinieiU  1.    K-xpi 


Higlicst  tenipt'i'iiliirc  nmintnincd 
lor 


assume  that  probably  the  whole  of  the  carbonic  acid 
would  have  g(me  ofV  had  we  continued  the  experiment 
for,  say,  10l>  hours  in.stead  of  lo. 

Presuming  that  the  dissociation-tension  of  car- 
bonate of  lithia  lies  below  one  atmosphere,  I  heated 
a  quantity  of  ordinary  carbonate  to  redness  iu  the 
gas-crucible  in  an  atmosphere  of  pure  carbcmic  acid, 
and  examined  the  product  for  caustic  lithia  by  means 
of  a  method  which  I  had  elaborated  for  the  detection 
and  determination  of  traces  of  EjO  beside  EjCOj, 
and  which  cimsists  essentially  in  this,  that  the  car- 
bonate is  decomposed  l>y  chloride  of  barium  and  the 
liOH  left  in  solution  determined  by  titration  with 
very  dilute  standard  acid.  'I'he  product  did  contain 
a  small  quantity  of  caustic  lithia. 

The  expei-iment  was  now  repeated  at  the  lowest 
temperature  sufficient  to  keep  the  substance  in  a 
state  of  fusion.  Free  Li;0  was  again  present.  In  a 
third  experiment  the  substance  was  kept  as  near  as 
possible  to,  but  below,  its  fusing  point.  The  product 
tliis  time  was  free  of  caustic  lithia.  Seeing  that  at 
that  degree  of  "red  heat"  at  -which  carbonate  of 
lithia  fuses  readily,  the  dissociatimi  tension  is  above, 
but  probably  not  "much  above  30  inches  of  mercury, 
I  placed  a  quantity  of  previously  dehydrated  car- 
bonate of  lithia  iu  a  silver-alloy  boat.t  put  it  into  a 
porcelain  tube  lying  iu  a  combustion  furnace,  and 
then  raised  the  tube  to  a  red  heat  while  a  eun-ent  of 
carbonic  acid  was  passing  through  the  tube,  the 
tension  of  which  was  raised  to  predetermined  value 
above  30  inches  by  forcing  the  out-going  gas  through 
a  layer  of  mercury  of  properly  adjusted  depth.  The 
total  pressure  of  the  gas  was  31  ^7^  inches.  The  per- 
centa.ge  of  CO..  in  the  product  was  .59-504.  The 
chloride  of  barium  test  revealed  no  trace  of  caustic 
litliia.  The  percentage  of  CO,,  in  pure  LiX'O:,  is 
59-427,  calculating  from  Li  =  7 -02  and  0=  10  The 
carbonate  of  lithia  for  this  as  for  all  the  following 
analogorrs  experiments,  had  been  made  specially  from 
Erfurt  "  purissimum  "  by  dissolving  this  in  carbonic 
acid  water,  filtering  off  the  residue  and  reprecipitating 
part  of  the  dissolved  carbonate  by  gentle  evaporation. 
This  preparation  was  boxmd  to  be  very  pm-e,  but  it 
could  not  be  presumed  to  be  absolutely  free  from 
magnesia  and  ordinary  alkalis,  and  yet  w-e  obtained 
more  than  the  calculated  percentage  of  CO...  This 
seemed  to  me  to  indicate  that  the  true  atomic  weight 
of  lithium  is  less  than  Stas'  number  7 '02  But  then 
oirr  preparation  must  be  presumed  to  have  contained 
at  least  a  trace  of  jihysically  absorbed  CO-:.  Hoping 
thereby  to  Obtain  the  data  for  the  calculation  of  this 
jiortion  of  CO;,  I  carried  out  a  series  of  experiments 
under  pressures  varying  from  a  little  over  30  to 
about  60  inches  of  mercury.  Excluding  a  number  of 
(iases  in  which  the  substance  did  not  present  itself  in 
the  form  of  a  glass  but  as  a  glittering  coarse  powder, 
the  results  were  as  follows  : — 

Prcssarc  i)i  lTiclie>;af      Porcciitage  of  CO,,  ia 

MiM-oar.v.  Pni'luit. 


PerccnlaKe  ot  LijO  in  r^.sidue  .. . 


In  Experiment  11.  the  loss  of  weight  after  five 
hours  and  the  additional  loss  after  other  five  hoiu's  was 
nearly  the  same.  The  percentage  of  LijO  given  under 
n.  corressponds  to  the  formula  Li;0  -t-  0-4818  CO;. 

This  formula  indicates  the  existence  of  a  relatively 
stable  basic  carbonate  LijO.LijCOa,  but  I  prefer  to 


■Mi 
sr? 

Hi 

59-73 
51I-95 
60-03 


59-011 
51)-C0o 

5fl-(iO.S' 

5'.i-inn 

511 -,W9 
59'Oaj 
GD-OGC 


•  Mean  of  tlucf  iiualyses,  Mliieli  gavo  (39  +  ),  •010,  •5-29,  'CSo 
rcspectivel.v . 

t  Meaniiii;  tlir  iiUoy  of  91  of  -Ag.  7  of  Au.  and  2  of  Ni,  wliii-li  I 
recommend  ns  au  improvement  upon  silvei-  in  m,v  paper  on 
'■  Alkali-proof  Vessels."  The  ])laliinim  linat  was  liein;;  used  foi- 
auollier  e.\periu:ent. 
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lu  esperiments  4  to  7  tlio  paibonic  acid,  before 
reachiusj  the  porcelain  tube,  had  to  pass  through  one 
of  two  btilbs  commuuicating  through  an  intlia-rubber 
tube  and  containing  mereiuy.  The  one  bulb  TvhieL  I 
just  referred  to  was  stationary,  tlie  other  ■  which  I  will 
call  the  reservoir)  could  be  placed  at  any  desired 
height  The  '.noihi.s  o^ffauili  was  as  follows :  The  pre- 
viously dehydrated  carbonate  was  in  the  lii-st  instance 
heated  in  cari;onic  acid  of  about  32  in.  pressure  until 
it  could  be  presumed  to  have  fused  the  level  of  the 
merciuy  in  the  working  bulb  being  so  arranged  that 
it  was  very  high  up  at  lii'st  but  as  far  as  possible 
down  at  the  end  The  outlet-end  of  the  porcelain 
tube  was  now  closed  and  the  communication  between 
the  bulb  and  the  ciu'bonic  acid  supply  stopped 
likewise,  and  the  reservoir  raised  so  as  to  produce 
the  desired  amount  of  extra-pressure.  The  CO;  deter- 
minations were  earned  out  in  general  with  about 
ogrms.  of  substance,  and  every  conceivable  precaution 
taken  to  ensure  the  attainment  of  high  precision. 

I  liad  hoped  that  the  numbers  would  enable  me  to 
express  the  relation  between  total  pressure  p  and 
weight  of  COj  per  unit  weight  of  Li;0  by  an  equa- 
tion of  the  form  //  ^  A  -f  B  ;<  and  thus  to  ascertain 
the  quantity  A  correspomling  to  />  =  0,  '".■.,  no 
physically  absorbed  CO::,  but  a  glance  at  the  results 
shows  that  they  could  not  reasonably  be  thus 
disconnted,  not  even  if  we  drop  Xo.  i7i,  where  the 
analysis  indeed  was  earned  out  with  a  relativelv  small 
weight  of  substance.  Assuming  Nos.  (li,  (2),  and  (3i 
to  represent  normal  carbonate,  the  weight  of  lithium 
monoxide  jier  -ti  parts  of  carbonic  acid  is — 


(1.) 


(3.) 


"I,i,0'= 


Mean  =  29-S177.  or  Li  =  C-9a9. 
I   am   engaged  in    further    experiments    on    the 
question  of  "Li'.     The  results,  as  far  as  they  go, 
contirm  that  Li  is  less  than  7  ;  0  =  IC. 


SoJa. 


Carbonate  of  soda,  if  heated  to  redness  in  a 
platinum  crucible  in  hjfJfOfjr-,1,  loses  COi-  largely  with 
formation  of  a  mixture  of  carbonate  and  hydrate 
XaOH.  In  the  four  experiments  which  I  made  the 
percentage  of  XaOH  in  the  product  varied  from 
ll'O  to  2003.J,  and  I  was  not  able  to  ascertain  the 
cause  of  the  great  variation.  In  the  experiment 
winch  yielded  the  most  strongly  caustic  residue, 
1  •  0068  grm.  of  carbonate  of  soda  were  heated  along 
■with  aquantity  of  spongy  ijlatinum  added  to  prevent 
creeping)  for  four  hours  over  the  blow-pipe.  The 
residue  amounted  to  04482  grm.  Its  an  Jvsis  gave 
20  035  per  cent,  of  XaOH  and  79  63  of 'XaiCO^ : 
sum  =  99'668.  The  deficit  probably  consisted  of 
■water  taken  nj)  by  the  substance  while  being  pre- 
served for  analysis. 

As  there  is  no  reason  for  assuming  the  existence 
of  a  compound  of  hydrate  and  carbonate  of  soda 
which  is  stable  at  a  red  heat,  it  ought  to  be  possible 
to  convert  the  whole  of  a  given  quantum  of  carbonate 
of  soda  into  byib-ate  by  heating  in  hydrogen,  and 
so  it  may  be.  But  as  caustic  soda  at  a  red  heat  is 
far  more  volatile  than  the  carbonate,  we  cannot  in 
general  expect  to  obtain  a  resUh";  consisting  only  of 
hydrate. 

Suppose  at  a  certain  stage  of  the  process  the 
cnicible  contains — 


X  parts  o(  R..0  as  oarboimte  . 
•.mil  y  parts  of  RjO  as  K.O,  H.O. . 


(A) 


in  the  next  following  small  unit  of  time  the  j;  pai-ts 
of  RjO  pres-ent  as  carbonate  will  be  iliminished  by 
a  small  quantity  /.•  r,  so  much  having  assumed  the 
form  of  hydrate.  On  the  other  hand,  i/  will  gain 
these  /.•  .■>  parts,  but  at  the  same  time  get  less  by  h  7 
parts  through  volatilisation,  so  that  at  the  end  of  the 
small  unit  of  time  the  ratio  of  the  two  quantities, 
i.e.,  the  weight  of  EjO  present  as  carbonate  per 
unit  weight  of  ItjO  present  as  hydrate,  -will  now  be 
=  p."' : ;/',  where — 


-  h  1/   -r  t 


y  I -h 


/" 


If  /.•  =  7/,  the  factor/' ■wiU  be  less  than  unity,  and 
consequently  the  new  ratio  x  :  ;/'  be  less  than  the 
original  ratio  .v  :  -/ ;  the  ratio  will  get  less  and  less 
until  it  is  equal  to  nil,  and  the  residue  consists 
entirely  of  hydrate.  The  same  holds,  a  foi-fi'or:,  if  7; 
is  greater  than  h. 

As  our  residues  always  contained  a  considerable 
admixture  of  carbonate,  we  must  conclude  that  h, 
with  us,  ■nas  gi'eater  than  L:  A.^si';ii.i'/  .cir  Hot  h  Is 
ijieiilif  I'liiin  k,  then  as  long  as  x:  'i  is  a  very  lai'ge 
number,  '.'.,  shortly  after  the  starting  of  an  opera- 
tion, the  factor  /'  will  be  less  than  I :  the  proportion 
of  carbonate  will  diminish,  until  the  factor  ("  has 
become  equal  to  tinity,  when,  of  course, . ■■ :  //  assumes 
a  constant  value.     This  will  be  the  case  as  soon  a.s 


/  -  A  =  /  -  /,  -r  A 


I.e.,  as  soou  a-; 


/. 


But  this  fraction  ^  is  a  function  of  temperatirre.  and 
although  li  and  /,■  increase  as  the  temperature  in- 
creases, there  is  no  saying  a  -^jflori  which  of  the  two 
increases  faster  than  the  other.  From  one  of  my 
experiments  (not  reported  in  this  abstract!  it  seems 
as  if  7i  :  /.-  became  greater  as  the  temperature  rises. 

Of  a  number  of  experiments  made  in  nitrogen  gas 
I  content  myself  with  reporting  on  the  one  which 
was  carried  out  in  the  orthodox  fashion,  i.e.,  by  heat- 
ing the  carionate  within  a  porcelain  tube  in  a  muffle. 
(Vide  iujo-a.'  In  it  2 "3407  grms.  of  carbonate  were 
used,  and  the  heat,  after  it  had  attained  its  maxi- 
mum, maintained  for  two  hours  :  the  losj  of  weight 
amovmted  to  0  1004  grm.  From  the  mean  of  two 
analvses  I  calculate  that  it  contained — 


Cariwiiato  of  so;la 

Solium  moaoxido 


93-16S 
Visa 


This  shows  that  carbonate  of  soda  is  liable  to  slow 
dis-sociation  at  a  red  heat. 

At  a  temperattu'e  not  much  above  the  fusing-point 
of  the  salt,  this  dissociation  can  be  prevented  by 
maintaining  in  the  crucible  an  atmosphere  of  car- 
Ijonic  acid.  A  supjily  of  thus  fused  carbonate  was 
analysed,  and  gave  4175  and  41  52  :  mean,  41  "63  i^er 
cent,  of  CO.".  The  formtila  XajCO^  demands  41  47 
(Na  =  23  053,  O  =  Ifii.  The  preparation  clearly  was 
normal  carbonate.  It  diifered  markedly  from  the 
ordinary  fused  preparation.  ViTule  the  latter  is 
perfectly  opar|ue  and  decidedly  hygrosco2)ic,  otir  salt 
presents  the  appearance  of  almost  a  transparent 
glass,  and  is  almost  devoid  of  hygroscopicity  It 
■will,  perhajjs,  find  favoirr  as  a  standard-substance 
for  alkalimetry. 

At  the  high  temperature  producible  in  a  platinum 
crucible  by  means  of  a  gas  blowpipe,  an  atmosphere 
of  CO;  of  the  ordinary  pressure  of  the  atmosphere 
does  not  altogether  prevent  loss  of  carbonic  acid : 
so  at  least  it  appears  from  an  experiment  I  made,  in 
which  tlie  salt  was  heated,  first,  for  two  hoiu'«  over 


734 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [Xov.so.isss. 


a  largp  Bnnseii.  niid  tlipii  for    other  two  hours  over 
the  blowpipe. 

Au  analysis  of  the  protluct  in  whioh  the  sodium 
wns  deteiiuined  as  sulphate  gave  the  following 
results : — 

C.irlionali-.  N:i.,C(\! SW-WS 

Hvrtrati-,  N:.(lH 0-3.37 

Other  Wilier 0'  170 

10iro;iO 

Unfortunately  at  the  time  the  chloride  of  barium 
method  had  nut  been  introduced  yet,  so  that  the 
actual  presence  of  cau.stie  alkali  in  the  substance 
could  not  have  been  iDroved  directly.  Possibly  there 
may  be  an  eiTor  in  the  analysis  :  luit  assuming  even 
it  is  correct,  it  does  not  follow  that  the  salt  actually 
suffered  dissociation,  because  the  alkali  may  have 
been  produced  by  diff\ised-in  hydi'ogen  from  the 
flame,  and  the  action  of  that  hydrogen  may  have  had 
the  better  of  that  of  the  carbonic  acid. 

Potash. 
Cai-bouate  of  potash,  when  heated  in  hydrogen 
or  nitrogen,  behaves  similarly  to  carbon  of  soda, 
only  the  percentage  of  caiLstie  alkali  jjroduced  is  less 
owing  pai-ty  to  the  gi-eater  stability  of  the  potash 
salt,  and  in  the  case  of  hydrogen  also  to  the  gi'eater 
volatility  of  the  hydrate.  A  product  obtained  by 
heating  9'4.".  grms.  of  carbonate  in  hydrogen  over 
the  blowpipe  for  au  hour  and  a  half,  contained, 
according  to  two  analyses, — 

CarlifMiate  of  potash.  KoC(  )i Or  l-'S 

Hjdiate.  KOH S'SSi 

Water 0-«S 


A  jiroduct  obtained  by  heating  carbonate  of  potash 
in  a  muffle  withiu  a  porcelain  tube  in  itHi-oiji'ii  for 
two  hours,  contained  0'461  per  cent,  of  K;0  and 
9<)  -663  of  k.:CO:,      Total  =  lOu  •  124. 

For  the  production  of  fused  normal  carbonate  a 
quantity  of  carbonate  of  potash  was  heated  in  the 
gas-crucil>le  in  a  current  of  carbonic  acid.  tir.st  for  an 
hour  with  a  small,  and  then  for  an  hoiu-  and  a  half 
over  a  large,  Bunsen.  Some  parts  of  the  preparation 
Lad  that  glassy  appearance  which  I  had  noticed  in 
the  corresponding  soda  salt.  Two  determinations  of 
the  carbonic  acid  gave  31-809  and  31 '838,  mean 
31 '824  per  cent.  The  formula  Iv.iCO;,  demands 
31  -821  per  cent.  (K  =  39 -136,  O  =  16). 

JtuMdium. 

In  mv  experiments  on  carbonate  of  rubidia  I  had 
to  contend  with  a  number  of  difficulties,  one  of 
which  was  that  I  had  only  veiy  little  of  the  salt  at 
my  disposal,  while  another  was  caused  by  the  very 
great  volatility  of  even  ''iiyhoufitf  of  rubidia  at  a  red 
beat  A  thii-d  difficulty  ai-ose  from  the  circumstance 
that  carbonate  of  rubidium,  -when  fused  in  a  platinum 
crucible,  even  in  hydrogen,  attacks  the  metal 
perceptilily. 

In  the  first  hydrogen  experiment  2  grms.  of  the 
carbonate  were  heated  for  one  hour  over  the  blow- 
pipe. "When  the  crucible  was  opened  it  was  found 
to  be  empty  !  Seeing  that  carbonate  of  rubidia  is  so 
very  volatile,  I  used  au  ordinary  Bunsen  in  all  the 
following  experiments  as  a  som-ce  of  heat. 

In  experiment  (2)  two  grms.  of  the  salt  were  heated 
over  a  Bunseu  in  liydi'ogen  for  one  hour.  The  asjiect 
of  the  i-esidue  showed  that  it  had  Ijeeu  in  a  state  of 
fusion.  Its  analysis  proved  complicated  through  the 
presence  of  platinum  in  the  product,  but  the  results 


left  no  doubt  about  the  presence  of  caustic  rubidia. 
The  numbers  fell  in  fairly  with  the  formula — 

li;CO3  +  0-1455ROH* 

Experiment  (3).  1  '308  gnn.  heated  in  the  gas- 
crucible  in  nitrogen.  The  residue,  according  to  the 
chloride  of  barium  test,  contained  0'03  per  cent,  of 
R:0. 

Experiment  (4).  A  repetition  of  (31,  but  the  whole 
of  the  product  devoted  to  a  chloride  of  barium 
analysis.     Result : — 0"lo6  jier  cent,  of  E.-O. 

Experiment  (.5).  2 '3  grms.  of  salt  were  fused  in 
carbonic  acid.  The  gravimetric  auaivsis  of  the 
product  led  to  the  formula  R;CO.,  +  O'OllS  R-jO, 
but  as  the  substance  contained  platinum,  the  results 
cannot  be  expected  to  be  very  exact ;  besides,  the 
chloritle  of  barium  test  gave  no  trace  of  caustic 
nibidia.  "We  are  pretty  safe  in  concluding  that  here, 
as  in  the  analogous  cases  of  the  soda  and  potash  salts, 
the  product  was  nonnal  carbonate. 

.iPrKXDIX. 

The  numerous  determinations  of  CO^;  involved  in 
this  research  were  all  earned  out  by  the  "  ilircct 
inflliod,"  an  inverted  condenser  being  inserted 
between  the  decomposition  tlask  and  the  fii'st 
U-tube,  as  recommended  long  ago  by  Classen.  (See 
my  exercises  in  Quantitative  Analysis,  page  51,  and 
Fig.  11.)  For  the  absorption  of  the  CO;.  I,  in  general, 
used  a  Liebig's  bulb  and  apparatus,  charged  with 
50  per  cent.  KHO.  followed  by  a  I'elatively  large, 
and  the  latter  Ijy  two  very  small  U-tubes,  charged 
with  soda-lime  and  CaCl-.  The  last  of  these  sei-ved 
only  as  a  witness  to  show  that  no  CO;  had  been 
lost.  For  the  determination  of  very  small  quantities 
of  CO;  the  Liebig  bulbs  were  dispensed  with. 

Of  all  the  variety  of  appai-atus  which  have  been 
invented  for  the  absorption  and  dii'ect  weighing  of 
evolved  CO;,  the  old  "  Liebig's  bulbs,'  in  my 
opinion,  is  by  far  the  best.  It  has  indeed  only  one 
faiilt  which  one  has  a  right  to  complain  of:  it  is  not 
easy  to  so  adjust  the  volume  of  ley  in  the  apparatus 
and  to  so  regulate  the  stream  of  the  gas,  that  even 
the  fifth  bulb  works  as  a  wash  bottle,  and  does  so 
with  safety.  In  the  analysis  of  a  carbonate,  when 
one  likes  to  let  the  gas  go  a  little  faster  than  is 
customary  in  organic  analysis,  it  is  expedient  to 
so  adjust  the  ley  that  the  last  bulb  remains  empty. 
But  then  it  may  hajjpen  that  a  drop  of  ley  is  being 
shot  out  of .  the  tube  preceding  bulb  iive  into  the 
outlet  tube  for  the  gas.  It  occim-ed  to  me  that  this 
accident  might  be  precluded  by  modifying  the  con- 
struction of  the  appai-atiis  as  shown  in  the  adjoining 


Plane  of  table. 

figure,  and  I  caused  Messrs.  Baird  and  Tatloek  to 
Lave  such  a  moilitied  Liebig's  bulb  made  for  me. 

•  1  use  tln^  (reiieral  synil>ol  " R"  for  one  e(iuivnlciit  of  nlkali- 
nietiil.  because  my  salt  was  contaminated  with  a  small  nroportion 
of  c.Tsium,  which,  however,  was  less  in  the  heated  products  tlian 
in  the  orii^inal  carbonate. 
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When  the  apparatus  rame  to  haud  I  tested  it  very 
severely  by  tilliiif;  it  with  water  ami  blowiug  air 
through  it  in  the  most  iiTegulav  lashiou,  iiuil  it 
stood  the  test  well.  ^^■e  have  siuee  used  the 
apparatus  for  a  good  uuiulier  of  CO..  deteniiiiiatious 
and  found  it  to  work  very  satisfactorily.  With  it 
the  gas  iiitisl  bubhlo  iu  the  last  bulb,  and,  however 
fast  the  gas  may  go,  no  liquid  is  ever  projeeted  into 
the  outlet  tube. 


BwajtXK^aB 


A  NEW  PROCESS  FOB  OBTAINING  AM- 
MONIUM CHLORIDE  FROM  THE 
NITROGEN  OF  CO.AL,  COKE,  CINDERS, 
AND  ORGANIC  MATTER  GENERALLY. 

BY    .^\DBEW    rBEXCir. 

The  method  of  producing  chloride  of  ammonium 
which  I  have  the  privilege  to  describe  to-niglit  was 
a  discoveiT  made  some  time  ago  when  dii'ecting  the 
erection  of  some  new  plant  at  a  lead  smelting  works 
on  Tyue-side. 

It  happened  at  tlie  time  that  a  large  quantity  of 
fm-nace  ashes  (containing  a  considerable  proportion 
of  half-biu-ned  coal  I  which  had  lieen  tipped  into  a 
piece  of  hollow  ground  intended  to  be  Tised  as  a 
storage  place  for  bar-lead,  caught  fire,  and  as  the 
ashes  threatened  to  burn  back  under  some  large 
l)iles  of  lead,  it  became  necessary  to  extinguish  them. 

The  handie.'t-  way  to  do  this  was  to  turn  on  some 
waste  water  which  Howed  iu  a  constant  stream  from 
the  fume  condenser  ;  tliis  was  accordingly  done  and 
in  a  few  weeks  the  fire  was  overcome. 

Now  if  it  had  not  been  for  two  accidental  circum- 
stances this  ash  heap  fire,  like  all  couflagi-ations  of 
its  kind,  would  have  Vieen  a  most  uninteresting  and 
commonplace  aftair.  The  two  conditions  which  made 
it  note-worthy  were  these  :  Fir-^thj,  the  cinders  before 
being  taken  to  the  tip  were  usually  drenched  with 
salt  water  from  the  Tyne,  and  so  were  soaked  with 
a  solution  of  common  salt.  ,S'"cii»'7///,  the  water  from 
the  condenser,  which  was  also  salt,  contained  sul- 
phurous acid  to  the  point  of  satm-ation  ;  and  the 
interesting  result  of  these  in  the  burning  heap  was 
the  development  of  a  vei\v  large  quantity  of  chloride 
of  ammonium. 

It  is  no  exaggeration  to  say  that  the  surface  of 
the  heap  was  for  the  gi'eater  part  covered  with 
white  sparkling  sal-ammoniac,  as  if  with  snow,  and 
at  one  time  a  ton  at  least  of  that  salt  might  have 
been  collected.  In  some  places  there  were  large 
cakes  of  it  from  an  inch  to  an  inch  and  a  half  thick. 

Professsor  Dittmar  happened  at  that  time  to  pay 
a  visit  to  Newcastle,  and  I  had  the  pleasiue  of  show- 
ing him  the  heap  while  it  was  still  well  coated  witli 
the  ammonium  salt,  and  to  him  I  must  express  my 
indebtedness  for  valuable  advice  in  following  up  the 
investigations  to  discover  the  rationale  of  the  pheno- 
menon. I  shared  at  the  time,  along  with  a  great 
many  others,  the  hope  that  a  good  way  to  make 
ammonia  from  the  nitrogen  of  the  air  would  some 
time  or  other  be  discovered,  and  thought  that  possibly 
this  was  it ;  but  Professor  Dittmar  warned  me  to  get 
that  idea  off  my  mind  and  at  once  search  for  tlie 
soiu-ce  of  the  ammonia  in  the  residual  nitrogen  of  the 
half-bumed  coal.  Following  his  advice,  I  took  a  fair 
sample  of  similar  ashes  drenched  with  salt  water  and 


burned  these  in  a  Cornish  assay  furnace  with  a  supply 
of  steam,  sulphurous  acid,  and  air  (the  air  in  limited 
supply).  I  obtaine(l  in  that  way  a  profuse  produc- 
tion of  ammonium  chloride.  I  viuied  this  experiment 
iu  a  number  of  ways,  and  found  that  when  air,  steam, 
sulphurous  acid  (or  suli'hiu'-yiekliug  compound),  and 
common  salt  were  present,  chloride  of  ammonium  was 
always  formed,  biu  if  the  steam,  or  the  sulphur,  or 
the  salt  was  left  oiit,  none  was  formed. 

My  next  step  was  to  examine  the  heap  thoroughly. 
I  let  a  glass  tube  down  into  one  of  the  fumeroles  and 
aspirated  a  measured  quantity  of  the  issuing  vapour. 
The  gases  were  made  to  pass  through  a  glass  cylinder 
containing  cotton-wool  to  aiTest  the  chloride  of  ammo- 
nium which  escaped  condensation  in  the  glass  tube 
leading  from  the  fumerole.  I  found  one  cubic  foot  of 
the  vapour  contained  7 '5  grains  of  NHjCl,  and  the 
gases  in  the  aspirator  consisted,  to  a  large  extent,  of 
carbonic  acid  and  steam  mixed  with  atmospheric 
nitrogen.  There  was  no  sulphurous  acid,  sulphu- 
retted hydrogen,  hydrocarbons,  nor  bisulphide  of 
carbon  present,  nor  could  I  detect  any  cyanogen, 
although  iu  my  laboratory  experiments  I  sometimes 
got  cyanogen  compounds  formed  along  with  the 
ammonium  salt. 

On  digging  into  the  heap  after  it  was  extinguished, 
I  found  an  aVmndance  of  sodium  sulphate,  but 
scarcely  any  sodium  chlorid?.  It  was  clear,  there- 
fore, that  the  common  salt  had  been  changed  into 
Glauber  salt. 

I  was  led  to  conclude  that  the  reaction  which  takes 
place  ma,v  be  enunciated  as  follows : — When  coal  or 
other  organic  matter  containing  nitrogen  is  burneil 
with  a  limited  supply  of  air  in  presence  of  steam, 
sulphurous  acid,  and  common  salt,  the  whole  of  the 
organic  or  combined  nitrogen  is  converted  into 
chloride  of  ammonium,  and  it  may  be  formulated 
thus : — 

2  NaCl  +  H,SO.,  +  3  H,0  -f  C  -f  2  N  = 
2  NH^Cl  +  Na.;SO,  +  CO,. 

I  beg  leave  to  claim  that  this  formula  presents  an 
explanation  for  the  occurrence  of  chloride  of  ammo- 
nium about  the  mouths  of  coal  mines  which  have 
caught  fire.  For  instance,  we  read  in  Dumas' 
Chemistry  (French  edition,  1828),  vol.  I.,  page  GIT.  as 
follows: — "  A  remarkable  phenomenon  is  prepented 
in  a  biu-nin.g  mine  ( coal  mine)  about  three-quarters  of 
a  mile  from  Saint-Etienne  ;  this  is  the  production  of 
a  pretty  large  quantity  of  chloride  of  ammonium. 
The  distillation  of  coals  always  gives  ammcnia, 
therefore  its  presence  is  not  difficult  to  conceive  of 
in  a  parallel  case.  It  is  not  the  same  with  hyib-o- 
chloric  acid,  because  we  have  seen  that  M.  Kai-sten 
has  searched  iu  vain  for  that  acid  in  the  dift'erent 
varieties  of  coals.  It  may  perhaps  be  presumed, 
nevertheless,  that  the  ammonia  has  been  aide  to 
borrow  the  acid  from  the  earthy  chlorides  which  the 
waters  that  ooze  through  the  rock-strata  of  that 
locality  always  contain.  Be  that  as  it  may,  however 
'Dumas  goes  on  to  say),  the  fumeroles  established 
by  the  fire  continually  emit  vapour  of  chloride  of 
ammonium,  besides  the  ordinary  products  of  the 
combustion  of  coal.  This  salt  is  condensed  on  the 
bodies  lying  in  the  neighboiuhood  as  a  crystalline 
deposit  which  is  spoiled  and  dissolved  by  rain  in  wet 
weather  (and  he  continues  to  say)  :  It  would  not  be 
impossible  to  obtain  a  profit  from  this  product ;  it 
would  be  sufficient  to  place  a  covering  or  shed  of 
boards  over  the  fumeroles  ;  the  deposited  salt  on  the 
walls  could  be  gathered  from  time  to  time." 

And  we  read  still  finther  back  in  the  1820  edition 
of  Jameson's  Mineralogy,  3rd  vol.,  1.3th  page,  that 
' '  sal-ammoniac  occurs  in  the  vicinity  of  burning  beds 
of  coal  both  in  Scotland  and  England." 


Viir. 
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Of  com-sp  it  is  well  known  tluitconls  always  cnutaiu 
snlpliuv.  less  or  more  ;  ami  also  that  the  waters  ol' 
CDllieries  freo.ueutly  contain  a  notable  and  sunietimes 
n  considerable  qmintity  of  eliloride  of  sodium.  A 
Ijre  takinif  place  in  a  coal  mine  nuder  these  con- 
ditions wuuld  certainly  prodnoe  sal-ammoniac  if  the  f 
reaction  I  liave  explained  is  correct. 

1  may  say  that  laboratory  experiments  have  been  j 
made  on   c;>al,   coal-cinders,    shales,    sewage-slndge  ' 
cake,  sea-weed,  and  a  number  of  other  things,  and 
ill  every  case  the  nitrogen  of  these  bodies  has  come 
oft'  couiljiiied  as  NH|C1. 

The  method  empUiyed  was  this  :— The  nitroprenous 
substance  was  made  iip  into  a  little  brick  with  clay 
free  from  nitrogen,  adding  a  little  common  salt  and 
ground  ir<in  pyrites.  This  was  burned  in  a  porce- 
lain  tube  heated  by  a  Bunsen  burner,  passing  at  i 
the  same  time  a  current  of  air  and  steam  over  the  ' 
substance,  the  current  was  drawn  through  an 
ordinary  bull)ed  condenser. 

The  following  are  some  of  the  resulti  obtained  in 
these  trials  with  coals :  — 

J.bs. 

lihiok's  Sl:ur.rinnii  co;il I'Jii'O  XII ,C1  ir>i-  ton. 

riyile  t'oiiipan.v's  Ell  fiKil  ..     lOVi 
JfWoIocKiI    r;s-s 
Con!  riiali-is  (fokfl  ail'S       „  „ 

Exiic-'riiiCiiis  irilh  Sftnl  Slitdc. 

At  an  early  stage  in  my  experiments  it  was  suggested 
that  experiments  on  the  spent  shale  from  mineral  oil 
works  might  lead  to  a  useful  result ;  arrangements  were 
therefore  made  for  a  trial  on  a  small  tentative  scale 
at  the  Broxburn  Oil  Works  on  one  of  Mr.  Henderson's 
retorts.  Before  beginning  the  experiment  I  distinctly 
explained  that  the  most  satisfactory  course  would  be 
to  drench  the  spent  shale  while  still  hot  in  water 
containing  a  little  common  salt,  then  tip  it  into  a 
chamber  kiln  or  heap,  rekindle  it  and  allow  it  to 
burn  in  an  atmosjihere  charged  with  sulphurous 
acid  and  steam,  but  it  was  thought  by  those  at  whose 
wish  the  experiment  was  made  that  the  troulile  of 
quenching  and  re-lighting  the  shale  would  be  too 
great  as  a  practical  operation,  and  that  it  would  be 
better  to  try  to  treat  the  charge  in  the  combustion 
chamber  beiioath  the  retort.  Steam  was  accordingly 
led  under  the  fiie-bars  of  the  retort,  and  when  the 
red-hot  charge  was  being  dropped  out  of  the  retort 
into  the  chamber  beneath  a  quantity  of  common  salt 
was  thrown  in  amongst  it  The  result  was  r.n 
absolute  failure.  Due  forethought  would  indeed 
liave  shown  it  to  be  not  worth  trying,  for  the  shale 
when  discharged  from  the  retort  is  still  giving  otl' 
volatile  matters  and  continues  to  do  so  diu-ing  the 
whole  time  it  is  in  the  combustion  chamber.  It  is 
therefore  impossible  that  the  salt  which  is  vapoiu'ised 
l)y  the  heat  could,  along  ^ith  steam,  i^enetrate  to 
the  interior  of  the  masses  of  shale  and  react  upon  the 
nitrogen. 

A  subsequent  experiment  made  with  spent  shale 
from  the  same  works  which  had  been  properly 
quenched  in  salt  water  yielded,  in  a  small  kiln  built 
in  (rlasgow,  a  very  satisfactory  return  of  chloride  of 
ammonium,  and  I  belie\e  it  could  be  made  to  pay 
in  that  way. 

I  may  mention  that  the  spent  shale  samples  when 
analysed  by  this  method  yielded  from  -10  to  42  lbs. 
chloride  of  ammonium  per  ton. 

Experiments  were  made  in  the  furnaces  of  steam 
boilers  witli  varying  results,  but  all  of  them  showing 
au  important  yield  of  chloride  of  ammonium. 

The  coal  to  begin  was  wetted  with  strong  brine, 
and  aboift  o  per  cent,  of  coal  "brasses"  or  iron 
pyrites  mixed  through  it  so  as  to  yield  sulphurous 


acid,  then  steam  was  led  under  the  fire-bars  and  the 
smoke  drawn  by  a  fan  througli  a  condenser. 

In  one  experiment  the  consumption  of  about  tivo 
cwts.  of  coal  gave  I'l  11)S.  of  chloride  of  ammonium, 
or  about  iS  lbs.  XH,C'l  per  ton  ;  but  as  considerable 
part  of  tlie  ammonium  salt  condensed  in  the  tubes 
and  flues,  12  lbs.  does  not  represent  the  whole 
quantity  which  was  formed. 

In  another  trial  of  the  same  Idud  some  five  tons 
of  coal  were  burned,  but  only  a  part  of  the  smoke 
therefrom  was  washed.  The  water  contained  at  the 
end  of  the  experiment  72  lbs.  of  HH  ,01,  biit  the  flue 
tubes  were  thickly  coated  with  s-oot,  which,  when 
tested,  contained  in  several  samples  from  27  to  35 
per  cent,  of  NHjCl.  In  fact  the  coot  had  quite  a 
crisp  feel  and  granular  appearance,  owing  to  the 
amount  of  sal  ammoniac  it  contained. 

These  experiments  with  coal  under  a  steam  boiler 
were  made  partly  under  the  same  disadvantage  as 
the  spent  shale  in  the  Broxburn  combiastiou 
chamber,  and  the  salt  and  sulphurous  acid  could  not 
get  properly  at  the  nitrogen. 

The  next  exjieriment  was  ^^itll  town  ashes,  and 
the  results  obtained  from  these  were  perfectly  satis- 
factory, !!"o  far  as  yield  was  concerned,  but  great 
difficulty  was  experienceil  in  getting  the  stuff  to 
burn. 

One  ton  of  the  wet  ashes  yielded  some  80  lbs.  of 
chloride  of  ammonitim,  but  there  was  a  certain 
amount  of  old  leather  shoes  and  stuff  of  that  kind 
which,  no  doubt,  would  help  to  make  Tip  the 
quantity. 

A  laboratory  experiment  with  sewage-sludge  eake 
(nioisti  gave  44 '8  lbs.  NHjCl  per  ton. 

The  question  will,  no  doubt,  be  put,  is  this  a 
process  of  any  industrial  utility  H  Sly  reply  is  that 
at  present  it  is  not  yet  brought  to  a  manufacturing 
stage,  but  I  believe  the  time  is  not  far  distant  when 
it  will  become  one  of  the  most  important  sources  of 
ammonia  ;  presenting,  as  it  does,  that  substance  in 
the  best  foim  for  the  manufacture  of  liquid  ami 
carbonat;'  of  ammonia. 

The  question  oi  amount  of  steam  required  has 
been  a  diliiciilty  where  the  obtaiL'ment  of  free 
ammonia  is  atteinijted  from  fuel  containing  nitrogen, 
but  in  this  case  the  chloride  of  ammonium  condenses 
rapidly  on  the  walls  of  the  Hues  before  the  steam 
condenses.  It  is  easy,  therefore,  to  separate  the 
ammonium  salt  in  a  dry  state,  and  run  the  con- 
densed water  back  to  the  burning  heap  to  be  u.sed 
over  again  c'ontiuuously. 

Hiilorifid. 

Wm.  Hunt,  18G2. -Proposed  to  pass  HCl  or  CI, 

along  with  steam  and  air,  or  the  iincomliiied  nitmfji'a 

of    blast   fiu-naccs   (these   are    his  words),    through 

j  biu-ning   coke,    coal,   or   other  fuel.      He    said    the 

I  carbon   would   decompose    the   steam   and   set  free 

I  nascent  hydrogen,  to  combine  with  the  free  nitrogen 

;  to  form  ammonia,   which  would  combijie  with   the 

chlorine  of  the  HCl  to  form  NHjCl. 

Chlcji-ides  of  certain  of  tlie  metals  mav  be  used  in 
place  of  HCl. 

Ernest  Solvay,  1875. — Proi^osed  to  pass  vapour  of 

HCl,  steam,  and  afmu>'phi'yic  air  or  nitroijcn  through 

[  incandescent    fuel  in   a  limekiln    by    means  of  an 

!  artificial  draught.     In  place  of  HCl,   he  might  use 

chlorides  of  various  metals. 
j       Messrs.  Clark  and  Smith,  1878.— Ammonia   from 
I   nitrogen  of  the  air. 

Mr.  Tucker,  187!). — Ammonia  from  nitrogen  of  the 
air. 

Messrs.  Kickraan  and  Thomson. — Annnonia  from 
nitrogen  of  the  air. 
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Til  tlip  early  part  of  1880  decatle  Messrs.  Young 
auil  Beilby  luaile  tlieir  famous  esperimeuts,  which 
are  so  well  kuowu  to  the  most  of  you,  I  ueed  uot 
attempt  to  ileseiibe. 

Then  following  them,  Liulwig  Mond,  the  present 
President  of  the  Society,  in  188:j,  biu-ued  coal,  with 
a  limited  supply  of  air,  using  steam  or  a  spray  of 
water,  and  thus  got  all  the  nitrogen  of  the  coal  as 
free  ammonia,  which  he  condensed  in  a  solution  of 
calcium  chloride,  magnesium  chloride,  or  H^SO,. 

And  in  1884  I  discovered  the  method  which  I  have 
just  had  the  pleasiu-e  of  describing  ;  and  now  1  will 
conclude  by  thanking  you  for  the  very  attentive 
hearing  you  have  giveu  me.  and  I  trust  you  will 
accept  as  my  excuse  for  taking  up  so  much  time,  the 
importance  of  the  subject,  than  which  there  is  none 
greater,  when  it  is  considered  that  of  the  150,000, ijO'J 
tons  of  coal  raised  in  Britain  every  yeai-,  nearly  the 
whole  of  the  combined  nitrogen  goes  to  waste  ;  and 
that  represents  to  our  dear  little  island  home  a  loss 
of  over  8.000,000  tons  NH.Cl,  which,  taken  at  an 
agricultural  value  of,  sav.  10/.  per  ton,  is  equal  to 
80,000,000?.  sterling. 


^ottt'ngbnm  ^rrtion. 

Chairman  :  Lewis  T.  Wright. 
Vice-Chairman  :  Prof.  F.  Clowe.?. 
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Jas.  n.  Asiiwell.  S.  J.  Pentecost. 
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W.  A.  Curry. 
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H.  J.  Stai'les. 
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SESSION  18SS-KI. 
Prospective  Arrangements. 
Papers  to  b;-  read  by- 
Dec  litli.— Mr.  J.  jr.  C.  Paton.    "  On  Metho  la  and  Machinery 
for  Dryinir."    At  Binrham's  Rooms.  Long  R^w.    Cliair  to  be 
taken  at  S  p.m. 
J.->n.   2.1nl.— Mr.    E.  Francis,    F.C.S.     "On   tlie  Teaehins    n<. 
Chemistry   in  Elementary  and   Higher  tinide  Schoals."'    At 
L'niversity  ( 'oHeire.    Chair  to  Ik*  taken  at  S  p.m. 


Xotiees  of  pa^^^rs  an  1  cjmmnnie.ttions  for  tlie  m?etin;:s  tj  be 
::nt  to  the  Local  Secrctarv. 


ELECTRIC  BLEACHING. 
O.v  Friday  evening,  November  9th,  M.  Hermite 
lectured  on  his  process  of  bleaching  by  the  electro- 
lysis of  magnesium  chloride  solution  before  the 
members  of  the  Nottingham  Section  and  others. 
The  process  was  described  and  illustrated  by  experi- 
ments and  models,  as  well  as  by  lantern  photographs 
of  a  plant  recently  erected  for  carrying  out  the 
process  on  a  very  large  scale.  After  the  usual  vote  of 
thanks  to  M.  Hermite,  an  informal  discussion  of 
certain  points  elicited  fiu-ther  information  from  the 
lectiu-er. 


(Jf>l3Uiian). 


WILLL\M  WALLACE.  Ph.D.,  F.E.S.E., 
F.I.C.,  F.C  S. 

C:rv  Analyst  of  Glasgow. 

The  Scottish  Section  has  sustained  a  severe  loss 
iu  the  death  of  Dr.  Wallace,  which  took  place 
on  the  morning  of  the  5th  November.  For  two 
yeai-s  past  Dr.  Wallace  had  been  iu  rather  feeble 
health,  and  diuing  the  last  mouth  he  was  entu-ely 
confined  to  the  house.  While  his  death,  therefore, 
has  not  come  quite  unexpectedly,  it  will  be  none 
the  less  regretted  by  his  numerous  friends 
throughout  the  country,  by  whom  he  was  highly 
respected  and  esteemed,  both  on  professional  and 
personal  grounds. 

Dr.  Wallace  was  fifty-six  years  of  age,  and  the 
greater  p;irt  of  his  life  has  been  devoted  to 
chemistiy.  He  l>egan  his  professioniil  career  in 
Gla.sgow,  as  assistant  to  the  late  Dr.  Penny,  in 
Anderson's  College,  an  appointment  which  he 
held  for  several  yeai-s.  He  was  next  appointed 
lecturer  on  cheuii-stry  iu  the  ^lechanics'  Institute 
(now  the  College  of  Science  and  .Vrtsi,  and  he 
occupied  this  position  also  for  a  number  of  years. 
In  1870  he  entered  into  partnership  witli  Mr. 
Tatloek  and  Dr.  Clark,  and  for  many  years  a 
large  and  important  business  as  analytical 
chemists  was  carried  on  by  the  firm.  In  1874 
the  oiiice  of  public  analyst  for  the  city  of  Glasgow 
was  conferred  upon  Dr.  Wallace  by  the  Town 
Council,  and  he  held  a  number  of  similar  ofBces, 
in  all  of  which,  by  his  professional  skill  and 
agreeable  and  c  >urteous  manner,  he  extended  his 
reputation  and  gained  the  esteem  of  a  wide  circle 
of  friends.  He  was  also  gas  analyst  for  the  city, 
and  iu  this  connexion  it  should  be  mentioned  that 
he  was  the  author  of  a  work  dealing  with  the 
analysis  of  nearly  all  the  gas-yielding  coals  in 
Scotland. 

Dr.  Wallace  was  for  many  years  an  active 
member  of  the  Philosophical  Society  of  GLasgow, 
of  which  some  years  ago  he  was  elected  to  the 
position  of  President,  an  office  which  he  filled 
with  conspicuous  ability.  He  was  one  of  the 
original  promotei-s.  and  always  took  a  warm 
interest  in  the  aflairs  of  the  Scottish  Section  of 
our  own  Society.  He  was  a  member  of  Committee 
for  several  years,  and  in  1-S87  was  elected 
Tice-Chaimian,  a  position  which  failing  health 
comfielled  him  to  resign  ere  long. 

Besides  the  work  mentioned  above.  Dr.  Wallace, 
in  conjunction  with  Dr.  Russell,  the  medical  officer 
of  health  for  the  city,  publi.shed  in  1879  a  series 
of  papers  dealing  with  the  subjects  of  "  The 
Prevention  and  Control  of  Infectious  Diseases," 
and  ''Air.  Water  Supply,  Sewage  Disposal, 
and  Food."  He  was  also  the  author  of  a  very 
large  number  of  pamphlets  and  reports,  and  of 
papers  contributed  to  various  societies  on  a  great 
variety  of  scientific  subjects,  several  of  which 
eiu:ich  the  Societv's  .Tcuaual. 

G.  G.  H. 
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II.-FUEL,  GAS,  AND  LIGHT. 

liiporl  on  iIk'  C'hcn.ical  Con:tilutUm  oj  JViitiirul  Gas.     V.  ('.  I'liilllps.     (From  tl Hiiial  n-iiort,  b_v  pcrm!.<sioii  of  tlic 

Gi'i>!(ii;.  Survov  of  I'cnusylvaiil;!  ) 
This  report  \v:is  made  for  tl.e  Geological  Siirvev  of  renusylviiuia.     The  following  taliular  statoinent  gives  the  results  of  the 
cxainiuatioii  of  the  gases  from  various  borings   in  the  oil-producing  region.     The  nauie  of  the  well  iuilieiites  the  origin  nf 
each  sample. 


t'lMistitueiits. 

Predonia. 

Shcltiekl. 

Kane. 

Wilcox. 

Speeehlc.v. 

Lyon'.'!  Rini, 

near 
JluvrysviUe. 

Racccon 
Creek. 

Baden. 

Houston. 

9-34 
0-U 

0- 

Trace 

91) -00 
100-00 

9-0(i 
0-30 
0- 
0- 
Trace 
0- 
90-i:t 

9-79 
0-20 

0- 
0- 

Trace 
o" 
iiii'iil 

9-H 
0-21 
0" 
0- 
Trace 
0- 
;io-3s 

4-31 
0-05 
0-02 
0- 

Trace 
0- 

93-42 

202 

0-28 

0- 

0- 
Trace 

0- 
97-711 

9-91 
Trace 

0- 

0- 
Trace 
Trace 
90-09 

12-32 

0-41 

0- 

0- 

Trace 

n- 

S7-27 

15-30 

Car'iou  dioxitlo 

H>drosen  

0-U 
0- 
Trace 

Trace 

Sulplmrettwl  Jiydrogcn 
T-ii'nlTins  .          

0- 

84-211 

111  nil) 

1  ■d-OII 

100-00 

100 -UO 

loo-Oii 

lOO-tiO 

100-00 

100-00 

The  paraffins  conta 

ned  in  th 

esc  gas  samples  have 

the  foUoiving  composition  hi/  iveight : — 

7S-I4 
21-8fi 

71'.- (i9             76-77 
2!-31               23- -23 

7li-.-,2 
21-18 

100- 00 

77-11 
22 -S9 

7f9i! 
2.V01 

76- 42 
23-68 

100-00 

70-48 
23- 52 

100-00 

7fi'C8 

23-32 

100-00 

I 

100-CO 

100-00 

100-00 

100-00 

100-00 

The  samples  examined  may  be  said  to  consist  simply  of  The  proportion  of  carbon  to  hydrogen  corresponds  to  ntarly 

the   hvdrocarhous    of   the    paraiBn    series,    among   which  pure  methane  in  one  ea.se,  and  t')  a  mixture  of  equal  volumes 

methane    predominates.      As    most   of    the   gas    conveyed  of  methane  and  ethane  in  the  gas  richest  in   carlion,  tlie 

through  pipe  lines  deposits  little  or  no  liquid  hydrocarbons,  others  having  an  intermediate  composition. 
it   is  evident  that  the  higher  paraffins  are   not  present   in  The  fuel  value  of  each  gas  was  determined  by  calculation 

notable  quantity,     llydroearbons  of  the  oletine  series,  such  fr.im  the  analytical  results,   and  is  given   in   the  following 

as  ethylene,   propylene,  butylene,   lS;c.,   were  not    present.  table  ;  — 

Fuel  Value  of  Naturau  Gas. 


Gas  Fields. 

Wei'-'ht  in 
Kilos,  of  Carlinn 
per  Cubic 
iVIetre  of 
Pnrafflns. 

Weight  in 

Kilos,  of 

Hydrogen  Jier 

Culiic  .Metre  0; 

I'aialliiis. 

.Vvailable  Heat 

Units  jier 

Cubic  Mefre 

of  Gas. 

Available  Heat 

I'nits  per 

in:l<''i.  (t. 

nf  Gas. 

Pounds  of 

Water  at 

Boiliiis  Point 

evaporated  by 

100  eb.  ft. 

of  Gas. 

Pounds  of 
Pure  Cliiircoal 

equal  in 

Heatius;  Ellect 

to  100  cb.  It. 

of  Gas. 

0-80400 
0-|i3.-i2(i 

0- 11:009 

0-0M522 
0-(!98.i7 
0-C3741 
0-(i->91S 
0-(112IK) 
0-64737 

0-22492 
0- 19921 
0-I9ili(l 
0-1982S 
0-2O7;i8 
0-17930 
0-1910S 
0-1111177 
0-19091 

11,449 

111  .010 
10,334 
9.923 
11,111 
9.298 
9.1101 
9,313 
9,221 

32,421 

28. 1.30 
■29.319 
28,102 
31,531 
211,321 
27.353 
■2ll,9H 
20,719 

1-J3-30 
110-89 
120-54 
115-51 
129-73 
108-22 
112-47 
110-77 
I117-S8 

8-845 

Klu'llioM    

7-7.30 

-999 

\\  i  ico\                 

•087 

8-60D 

7-181 

Uhcpoou  Creek 

}lu\cu     

7-4113 
7-350 

7-120 

]  cubic  metre  =  .S.5-31C6 

cubic  feet. 

1  kilogram 

me  =-  -2 -20402 

pounds  avoirf 

upois. 

— G.  H.  B. 

•  Any  of  these  specifications  may  be  obtained  by  post,  by  rcmittiiii,'  the  cost  price,  plus  postage,  to  5Ir.  H.  Reader  Lack,  CohptroUor 
of  the  Patent  Olliee,  Soiithnnipton  liuildiiiss,  Chancery  Lane,  Loudon,  W.C.    The  amount  ot  postage  may  be  ealcuInteJ  as  follows:— 

I  f  the  price  does  not  exceed  81/ id. 

Above  8(/..  and  not  exceedini?  Is.  Gil 1(/. 

„      Is.  0(/.,      „  ,.         2s.  4</ IW. 

,,      2s.  4(/.,      „  ,.         3.V.  W 2d. 
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The  Kxamination  of  Fire-plaees  for  Iheir  (Calorific  Effect. 
O.  Binder.     Chcm.  Zeit.  12,  1192. 

TiiK  cxauiiuution  of  tire-places  for  their  calorific  effect  is 
divided  iuto  three  distinct  operations,  viz. : — 1.  The  chemical 
aoalvsis  of  the  fuel.  ?.  The  chemical  analysis  of  the 
combustion-gases  and  their  temperature.  .3.  The  estimation 
of  the  ash.  On  the  results  thus  obtained  the  calculation  of 
the  utilisation  of  the  fuel  in  a  fire-place  is  based,  ilany 
handbooks  give  detailed  descriptions  of  the  manner  of 
performing  these  tests,  and  the  author's  principal  object 
is  to  draw  attention  to  certain  poiuts  in  relation  to  them. 
The  chemical  analvsis  of  fuel  is,  of  course,  an  elementary 
analysis.  As  all  coals  contain  more  or  less  sulphur,  the 
front  part  of  the  combustion  tube  should  contain  a  layer 
of  8 — 10  cm.  of  asbestos,  well  impregnated  with  lead 
ehromate,  as  well  as  a  further  layer  of  30  cm.  of  granulated 
copper  oxide.  The  front  end  is  bent  downwards,  drawn 
out,  and  connected  with  the  calcium  chloride  tube  by 
means  of  an  india-rubber  tube.  The  other  end  of  the  tube 
is  iu  connexion  with  a  regular  supply  of  dry  oxygen 
through  a  Lowe  mercury  valve.  The  absorption  apparatus 
is  connected  with  an  aspirator,  so  that  the  combustion  takes 
place  in  an  atmosphere  of  oxygen  below  the  atmospheric 
pressure.  It  is  worth  mentioning  that  coal  of  the  same 
origin  varies  very  little  in  its  elementary  composition,  as 
shown  by  the  following  analyses. 

Composition  of  coal  ^calculated  as  free  from  water  and 
ash)  from  the  Heinitz  pit  :  — • 

Vear  of  Sampling. 


1879. 


1879. 


1S79.     1      1»S0. 


Carljon 

Per  Cent. 
81-41 

Per  Cent. 
84-07 

Per  Cent. 
84-4S 

Per  Cent. 
^■23 

Per  Cent. 
8t-4i 

Hydrogen..., 

5-63 

3-43 

5-6S 

3-29 

3-43 

Oiygen  

9-06 

10-50 

9-84 

10-48 

10-13 

The  calorific  value  of  coal  is  calculated  according  to  the   ! 
formula —  • 

8,000  X  C  +  -29,000  (H  -   -j  +  2,500 S  -  600 \V, 

wherein   it   is   assumed  that   1   kilo,  of   the   fuel  contains   '• 
C  kilo,  of  carbon,   H  kilo,   of  hydrogen,  O  kilo  of  oxygen,   I 
S  kilo,  of  sulphur,  and  W.  kilo,  of  hygroscopic  water.     Tlie   ; 
greatest    care   should   be   exercised   in   choosing   the   spot 
where  the  samples  of  fire-gases  are  drawn.     Whereas,  on   i 
the  one  hand,  they  should  be  taken   at  a  place  where  they 
are  perfectly  mixed,  it  is,  on  the  other  hand,  imjiortaut  that   , 
they  be   not   cooled  to  any  extent  by   external  influence,   i 
The   ash   is   only  determined  in   its   totality,   and   loss   on 
ignition  is  put  down  as  carbon.     After  all,  the  composition 
of    the    combustion  gases   is    the    best    criterion    of   the 
combustion.— S.  H. 


Petroleum  Deposits  in  Venezuela.    J.  Soc.  Arts,  36,        I 
1039—1040. 

CoxsLL  Plumacher,  United  States  Consul  at  Maracaibo, 
reports  that  part  of  the  department  of  Colon,  situated 
between  the  rivers  Santa  Anna,  Zulia,  and  the  Sierra  of  the 
Columbian  frontier,  is  very  rich  in  asphalt  and  petroleum. 
Near  the  Kio  de  Oro,  and  at  the  foot  of  the  Siena,  a 
quantity  of  thick  bitumen  is  found,  and  the  territory 
hounded  by  the  rivers  Zulia,  Catatumba,  and  Cordillera  is 
rich  in  deposits  and  flows  of  asphalt  and  petroleum, 
especially  towards  the  south,  where  the  latter  is  very 
abundant.  A  little  more  than  four  miles  from  the  con- 
fluence of  the  rivers  Tara  and  Sardinete  there  is  a  mound 
of  sand  25  to  30  feet  high,  and  of  about  8,000  square  feet 
area,  with  a  number  of  cylindric;d  holes  on  its  surface  from 
which  are  ejected  with  \iolenec  streams  of  petroleum  aud  hot 
water.  Vor  a  long  distance  from  the  site  of  this  phenomenon 
the  ground  is  covered  or  impregnated  with  petroleum. 
From  oue  of  these  streams,  it  is  stated,  about  5,760  gallons 


of  petroleum  flow  in  24  hours.  This  petroleum  is  of 
excellent  quality,  with  a  density  of  83  degrees.  In  the 
department  of  Sucre,  at  the  foot  of  the  mountains,  a^^phalt 
aud  coal  are  found,  and  near  the  mountains  and  not  far 
from  the  river  Torondoy  flows  of  a  black  liiiuid  of  little 
density  are  found,  and  strongly  impregnated  with  carbonic 
acid.  It  resembles  a  substance  found  in  the  United  States 
among  the  great  anthracite  deposits,  so  that  possibly  this 
mineral  may  be  found  near.  The  State  of  Zulia,  iu  which 
deposits  of  coal,  asphalt,  and  petroleum  are  situated,  is  as 
yet  free  from  any  monopolist  concession,  but  this,  in 
Consul  Plumacher's  opinion,  cannot  last  for  ever.  The 
Government  is  disposed  to  extend  every  reasonable 
encouragement  and  protection. — F.  W.  T.  K. 


Notes  on  the  UtilisatioH  of  Heat  in  Chemical  Operations. 
F.  Fischer.     Zeits.  f.  angew.  Chem.  1888,  535. 

ALTHoii;n  thermo  -  chemistry  does  not  explain  everv 
chemical  process,  the  knowledge  of  the  least  quantity  of 
heat  required  for  a  certain  operation  is  in  many  cases 
invaluable.  According  to  the  theory  of  heat  rf  Q  =  d  U  +  d  AV, 
wherein  d  (I  expresses  the  heat  which  becomes  cither 
Hberated  or  absorbed,  d  U  the  change  in  the  interior  eneri'v, 
and  d  W  the  external  work  done.  If  a  gas  be  given  off  at 
any  chemical  operation,  the  gas  in  overcoming  the  atmos- 
pheric pressure  does  mechanical  work,  ?.nd  this  work  must 
be  taken  into  account  if  the  operation  be  expressed  thermo- 
chemically.  At  a  barometric  height  of  760  mm.  the 
actual  pressure  of  the  atmosphere  ou  one  square  metre  is 
10,366  kilos.  The  mechanical  equivalent  of  heat  is  425 
metre-kilos.,    and   the   expansion   for    each    cubic    metre 


therefore   requires       ^ =24-3     calories 

425 


The    "kilo- 


gramme-molecular weight  '•  of  all  gases  is  equal  to  22  -3  cbm., 
consequently  22" 3  x  24-3  =  542  cal.  are  absorbed  in  the 
liberation  of  1  kilogramme-molecule  cf  any  gas  atO'  C. ;  and 
at  t  C,  542  f  I  +  0  -  00367  0  cal.  If  oxygen  be  liberated  by 
heating  potassium  chlorate  (2  KCIO3  =  2  KCl  -i-  3  (J;) 
3  X  542  =  1,626  cal.  are  absorbed  for  overcoming  the  atmo- 
spheric pressure,  if  the  gas  escapes  at  0^  C.,  and  if  it  escapes 
at  20- C,  3  [542(1 +  0-00367x20)  =  1,745  cal.  are  absorbed. 
The  specific  heat  of  the  gas  is  not  here  taken  into  account. 
This  heat  is  again  set  free  if  the  gas  euters  into  a  chemical 
combination,  as  is  the  case  in  the  oxidation  of  Weldon 
mud  or  the  manufacture  of  bleaching  powder.  If  coal  be 
gasified  in  the  producer,  the  gases  given  off  by  1  kilo,  of 
coal,  amounting  to  0-3  cbm.,  absorb  iu  overcoming  the 
atmospheric  pressure  03  x  24-3  x  (1  +  0-003fi7  x  6(J0)  = 
24  cal.,  if  they  leave  the  producer  at  600'  C.  The  attempt 
to  decompose  sodium  chloride  by  oxygen — 

2  Nad  +  0  =  Na;0  +  CL 

—  195,400  H- 80,400 

appears  doomed  to  failure  owing  to  the  enormous  amotmt 
of  heat  required  (115,000  cal.).  The  decomposition  of 
sodium  chloride  by  steam  only  requires  30,800  cal. — 

>>'aCl     -i-     HoO      =     XaOH    +     HCL 
-97,700       -57,000       +101,900       +22,000 

At  the  present  moment  the  decomposition  of  magnesium 
chloride  by  ignition  in  a  current  of  air  engages  the  attention 
of  chemists — 

AlgCU  +  O  =  MgO  +  Cl=. 

—  151,000  +144,000 

The  process  only  requires  7,000  cal.  The  case  of  the 
manufacture  of  hydrochloric  acid  from  magnesium  chloride 
has  a  less  favoarable  appearance — 

MgCL    +    H„0    =    MgO    +    2HC1 
-151,000     -57,000    +144,000     +44,000 

which  process  absorbs  about  20,000  cal.  The  oxidation  of 
hydrochloric  acid  in  the  Deacon  and  ICingzett  process  is 
thus  :  — 

2  HCl  +  O  =  H,0  -r  CI; 

-44,000  +57,000 
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For  cvfiv  71  Uilii>.  of  cblorine  13,000  oal.  iiro  set  five,  anil 
if  the  apparatus  lie  well  jirotecfed  from  loss  of  heat  b^-  railia- 
tion,  this  amount  of  bea:  set  free  should  be  sullioieut  to  keep 
up  the  temperature  of  the  reaction  without  any  further 
addition.  The  amount  of  heat  required  for  the  I'eehiney- 
Weklon  proeess  is  obtained  in  the  following  manner.  The 
composition  of  the  Pcchim'y  mixture,  which  is  decomposed 
at  1,000-  C,  is  thus:  — 

Per  Cent. 

MgCi; n-s 

HlgO :iO-u 

ir/)  Si-r, 

Suppose  half  of  the  chlorine  I)e  liberated  as  hydrochloric 

acid,  200  kilos,  of  the  mass  then  yield  : — 

Kilos,  of  CI 33-5 

.,     ofHCl 00-5 

,,     of  steam 80*0 

„     otMgO MO-0 

208 -U 

H  kilos,  of  oxyjreu  are  therefore  required  which  are  supplied 

in  the  shape  of  200  cbm.  of  air. 

Oil. 

To  raise  these  latter  to  l,000°O.  2o0  x  0"ol  x  1,000=«2.000  aiv  ivc|iiired. 
,.      ion  kilos.  MgO    ,.         loiixn-2-Hxl,000=24,W')  „ 

,.  35-3  kilos.  CI  .,  33oxO-12  xl.O0a=  4,-2«> 
„  Sfi-S  kilos.  HCl  .,  .■i6-6x0'19  X  1,000=  ILaTi 
„      3(i-0kilos.  steam  „   S6[«20+(900xO'4S)]=37,872 

For  the  chemical  work,  viz.,  the  poneration  of  3.5-.')  kilos,  of 
chlorine  and  3G'o  kilos,  of  hydrochloric  acid  from  magnesium 
chloride,  3,joO  and  10,000  cal.  are  required  respectively.  In 
addition  to  it  loss  of  heat  by  radiation  of  the  brickwork 
"must  not  he  lost  sijrht  of.  As  half  of  the  total  amount  of 
heat  is  necessary  for  the  heating  of  the  air,  this  part  of  the 
process  must  receive  special  attention. 

If  calcium  chloride  be  decomposed  into  chlorine  and 
hydrochloric  acid,  the  process  is  represented  thermo- 
chemically,  thus  : — ■ 

CaCl;  +  O  =  CaO  +  CI- 
-170,230      +131,360     =     -38,870  cal. 

CaCl;    +    HjO    =    CaO    +    2  HCl 
-170,230    -.57,000    +131,360    +41,000=   -.5I,870cal. 

Calcium  chloride  is  therefore  a  far  less  suitable  material 
for  the  generation  of  chlorine  than  magnesium  chloride. 

If  sulphuric  acid  acts  on  sodium  chloride,  sodium 
bisulpliate  is  formed  in  the  first  instance  :  — 

KaCl  +  SOjHo  =  ^'aHS^,  +  IK  1 
-'.■7,700-192,500        +267,800     +22,000=    -  800  cal. 

Scarcely  any  heat  is  required.  If  sodium  sulphate  he  the 
product  desired,  the  case  is  different : — 

2  NaCl    +    SO^H.,    =    Xa.SO,    +    2  HCl 
-!95,-100    -lfl2,9;10    +328,500    +  44,000  =   -15,800  cal. 

This  is  borne  out  by  practice. 

For  calculating  the  heat. utilised  in  a  sulphate  furnace,  it 
may  be  supposed  that  98  kilos,  of  sulphuric  acid,  diluted 
with  30  kilos,  of  water  act  on  117  kilos,  of  sodium  chloride, 
llnd  that  the  hydrochloric  acid  gas  escapes  at  a  temperature 
of  400 '  C,  steam  at  500°  C,  and  the  finished  product  is 
heated  to  GOO  C.  The  specific  heat  of  sodium  sulphate  is 
0-232,  and  therefore  142  kilos,  require — 

142   X   0-232   X   600  =  19,766  cal. 

The  specific  heat  of  hydrochloric  acid  is  0-19,  and  73  kilos. 
require  73  x  019  x' 400  =  5,548  cal.,  and  30  kilos,  of 
steam  require  24,360  cal. 

Cal. 

Forhcatina  yaSO, l!i.76i! 

„       UCl 9,318 

„        „       steam iJlrtfiO 

Chemical  work 15,  sort 

Jlechanical    work    of     HCl      (overcoming 
atmosp.  pressure) 500 

Totid  about  GG.OOo 


For  the  condensation  of  the  hydrochloric  acid,  we  have 
to  remove  by  cooling — 

Cal. 

Steam 2(,-iG0 

HCl .-.,518 

Heat  set  free  by  UCl  dissolving  in  water. . .     l.",.iioo 


Total  about  to.iiiiii 

The  formation  of  Weldon  mud  by  oxidation  with  air  sets 
heat  free,  and  the  same  is  the  case  in  decomposing  Weldon 
mud  with  hydrochloric  acid  :  — 

MnOjH,  +  4  HCl.aq.  =  MnClj.aq.  +  CI.,  +  3  H-O 
-116,300         -148,000  +128,000  +205.200 

=   +  68,900  cal. 

In  practice  it  is  well  known  that  as  soon  as  the  tempe- 
rature of  reaction  is  attained,  the  liberation  of  ehlorine 
proceeds  easily — S.  11. 


The  Safeti/  of  (Commercial  Kerosene  Oils.     S.  ]J.  Nenbiif j- 
and  AV.  P.  Cutter.     Amer.  Chem.  .T.  10,  356— 3G2. 

MoDEKX  lamps  often  heat  their  oil  reservoirs  to  110° — 
1 12"  F.,  so  that  an  oil  of  which  the  flashing  point  is  liii/hcr 
than  the  >\ew  York  State  standard  (viz..  100  F. )  may 
be  considerably  above  its  flashing  point  during  its  con- 
sumption. 

It  does  not  necessarily  follow  that  such  a  condition  may 
cause  a  daiujeroHS  exjdosion,  because  the  flashing  point  of 
an  oil  may  be  determined  by  the  presence  in  it  of  incon- 
siderable quantities  of  very  volatile  hydrocai'bons,  while  the 
bulk  of  its  constituents  may  be  incapable  of  giving  off 
vapour  sufficient  to  form  an  explosive  mixture  with  air 
until  a  much  higher  temperature  is  reached. 

The  authors  therefore  sought  to  decide  the  following 
questions : — 

'■(l.)Will  all  hydrocarbons  of  which  burning  oils  arc 
composed,  when  diffused  in  air  in  proper  propor- 
tions, yield  distinctly  explosive  mixtures?  If  so, 
at  what  temperature  for  each  ?  " 
'■(2.)  What  are  the  most  volatile  constituents  of  ordinary 
kerosene,  and  how  do  the  proportions  of  each  of 
these  lighter  hydrocarbons  atlect  the  flashing  point 
of  the  oil  V  " 

By  mixing  known  quantities  of  various  detinile  hydro- 
carbons with  the  volumes  of  air  necessary  for  their  complete 
combustion  (by  vaporising  them  in  a  well-stoppered 
cylinder),  the  results  given  below,  in  the  form  of  a  tabic, 
were  obtained  :  — 


Temp,  nt 

Hj-dro.    .  r,„.,„„,^.      15.  J..         s„,„.„..        g__of^j^     which  it 


carbon. 


B.P. 

of 

Sampli 

used. 


Butane j  C,Hio 

lVntauc(Iso.)  CiHu 

llcxaiie C'eHu 

I 

Heptane f';Hic 


I'C.    :    CjHsI     I     1°C. 
and  ya. 


30' 

GS" 

98^-5 


Petroleum 
ether. 


30' 


explodes 
with  Air. 


Ol-dimiiy 


GT'-GS' 


149' -5   i 


Octane C„Hig 

Xonane CjHm 

Decline CioHd    \  IGl' (:-) 


.\bietene"i     98°-5 
{Pinus 
sa/jiniaiia), 

121'        Illuiniimt-  125'— 130° 
,     ing  oil.     I 

„      l4Sf—lW 


Bet  wcpu 

150=  1". 

and 

212-  r. 


ISO'-IGS'     „ 


As  uonane  and  decanc  appeared  to  be  the  lightest  con- 
stituents likely  to  be  present  iu  a  safe  oil,  experiments  were 
made  with  them  under  conditions  similar  to  those  which 
obtain  iu  a  burning  lump. 
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A  tVu-  drops  were  placed  in  a  cj-Iindrical  iu\>\i  r  M'sScI 
(30U  cc.)  with  a  loose  eo\er  haviiijr  a  -f^"'"-  ''"''^  '"  ■'>  ""'' 
heated  gradually  in  a  water  bath  until  a  small  flame  applied 
to  the  hole  determined  thcexplosiouof  the  gaseous  mixture, 
which  was  sufficiently  vigorous  to  throw  off  the  cover. 
Tested  thus,  nonane  was  found  to  explode  at  79'  F.  and 
deeane  at  104'-  F.  A  sample  of  illuminating  oil  flashing  at 
1  ir  F.  in  the  New  York  State  tester,  gave  a  distinct  explo- 
sion in  the  above  apparatus  at  the  same  temperature, 
viz.,  111=. 

The  first  question  is  thus  answered  for  the  paraffins  up  to 
deeane. 

With  regard  to  the  second,  a  sample  of  "  nater-white  " 
oil  flashnig  at  1()S°F.  was  distilled  in  a  vacuum,  and  the 
product  fractionated.  2  kilos,  yielded  30  grms.,  boiling  at 
110^ — '•^*^"  ^■'  consisting  chiefly  of  octane,  and  lOUgrms. 
boiling  at  130' — 160'  C,  containing  principally  nonane  and 
deeane.  Only  traces  of  any  lower  members  of  the  series 
"ere  present. 

The  authors  also  tried  the  effect  of  the  addition  of  light 
hydrocarbons  to  an  oil  of  high  (lashing  point,  viz.,  "  mineral 
sperm,"  flashing  above  212'  F. 
"  Mineral  sperm  " : — 

95  per  cent,  -r  pentane  a  per  cent,  flashes  at  110"  F. 

00       „        +       ..       in       ,,  .,  nrd.  temp. 

J'.5       „         -f  hesaiie    3       .,  „  no"  F, 

W       „         +        ,.       10       „  „  oi-d.  temp. 

9-5       „         +  lieptane  5       „  .,  m"  F. 

90       ••         +        >,       10       „  „  110°  F. 

S5       „         -T-        .,       13       ,,  „  96°  F. 

^0       „  —        .,       '.20       „  .,  onl.  teuip. 

They  found,  further,  that  an  oil  flashing  at  lOS'  F.,  when 
subjected  to  the  passage  of  a  gentle  current  of  air  through  it 
for  24  hours,  lost  2-8  per  cent.,  and  had  its  flashing  point 
raised  to  116"  F. ;  and  suggest  that  some  analogous  ])rocess 
should  be  used  on  a  commercial  scale  to  free  illuminating 
oil  from  its  more  vola'ile  constituents. — B.  15. 


PATENTS. 


All  Improved  Standard  Oil  Lamp  fur  use  in  Photomelri/. 
A.  G.  V.  Harcourt,  O.xford.  Eng.  Pat.  11,985,  Sep- 
tember 3,  1887.     8(/. 

This  lamp  consists  of  a  glass  vessel  of  the  form  and  size  of 
an  ordinary  spirit  lamp,  surniouutcd  by  a  cap  earrviug  an 
iron  tube  about  seven  inches  long  and  a  quarter  of  an  inch 
in  diameter.  The  upper  portion  of  this  is  surrounded  by 
an  outer  tube,  about  four  inches  long  and  one  inch  in 
diameter,  concentric  with  the  first  tube  and  fastened  to  it 
by  flat  iron  plates  at  the  top  and  the  bottom.  The  function 
of  this  second  tube  is  to  guide  the  air  current,  and  keep 
the  temperature  of  the  inner  tube,  through  which  passes 
the  wick,  more  constant.  These  two  tubes  constitute 
the  burner,  and  are  surrounded  by  a  metal  chinmev 
about  one  and  three-fifths  inches  in  diameter,  resting  oil 
a  gallery  projecting  from  the  lower  portion  of  tlie  wick 
tube,  and  extending  upwards  a  short  dist;ince  above  the 
burner.  Here  it  is  reduced  to  a  diameter  intermediate 
betneeen  those  of  the  inner  and  outer  tubes  of  the 
burner.  At  a  short  interval  is  a  continuation  of  this 
chimney  (of  the  lesser  diaiiieter)  carried  by  two  curved 
metal  bands  attached  to  the  portion  below.  By  means  of 
screws  the  space  between  the  upper  and  lower  portions  of 
the  chimney  can  be  \ar;ed  at  will.  The  central  part  of  the 
flame  is  alone  visible  here :  the  upper  tip  can  be  seen 
through  two  small  slots  placed  for  that  purpose  on  opposite 
sides  of  the  upper  portion  of  the  chimney.  The  connecting 
bands  above-mentioned  are  half  the  width  of  the  tube  that 
surrounds  the  flame.  When  the  lamp  is  vertical  so  that 
these  bands  are  in  a  plane  perpendicular  to  the  horizontal 
bar  of  the  photometer,  a  point  njidway  between  their  ed^es 
and  at  the  height  of  the  centre  of  the  flame-apcrt uresis 
taken  as  that  from  which  distances  are  to  be  measured. 
This  arrangement  of  lamp  allows  unmixed  pentane  vapour 
to  be  burnt  without  charring  the  wick,  so  as  to  produce 
a  uniform  standard  light,  and  any  desired  height  of  flame. 

-A.  I!.  D.' 


lmprnveiiiciil>-   in    the   Maimfaclurc   of  yuphlliiltiif   lulu 

I'uniis  suHaile  fur  use  in  Illuminaiioii  ami  in  Apparatus 

emp'iii/cd  therein.     H.   J.   Feuner  and  G.   H.  F.  Fenner, 

Loudon.     Eng.  Pat.  14,0o.),  October  17,  1887.      lid. 

I.NSTE.vi)  of  moulding  naphthalene  into  cylindrical  sticks  or 

into  cakes  which  are  broken  up  for  use   in  the  carburelting 

vessels,   the   patentees   form    the   naphthalene   into    small 

spheres  or  ovals  of  a  convenient   size  to  suit  the  carburet- 

ting  vessels.     For  details  of  the  moulding  apparatus  the 

specification  trust  be  consulted. — (i.  H. 


III.-DESTEUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

PATENTS. 

An  Improved  Process  Jor  the  Cleanini)  or  Separation  of 
Ammoniacal  Liquor  and  other  Matters  I'roni  Tar.  ,T.  C. 
Krayenbuhl,  H.  C.  Petersen,  and  C.  C.  Burmeister^ 
Copenhagen,  Denmark.  Eng.  Pat.  15,067,  November  4, 
1887.     8f/. 

The  mixed  tar  and  ammoniacal  liquors  are  first  partiailv 
separated  by  traversing  a  bo.x  provided  with  two  partitions, 
the  current  passing  under  the  first  and  over  the  second. 
In  this  vessel  the  temperature  is  raised  to  about  45=  C.  bv 
meaiis  of  a  steam-pipe,  and  two  apertures  at  different  level's 
provide  separate  means  of  egress  for  the  two  fluids.  The 
tar  is  new  transferred  to  a  centrifugal  machine  or  separator, 
which  may  be  of  the  ordinary  type,  or  on  an  improved  plan! 
as  shown  in  the  drawings  attached  to  the  specification. 
The  cfliciency  of  the  separator  depends  upon  the  fact  that 
in  the  revolving  drnm  the  lighter  ammoniacal  liquor 
arranges  itself  in  the  centre,  \vithin  an  outer  annular 
columu  of  tar,  and  the  two  can  be  drawn  off  bv  separate 
pipes.  Various  other  (heavier)  impurities  will  be  found  in 
a  zone  next  the  wall  of  the  drum,  and  these,  too.  can  be 
drawn  off  by  themselves,  or,  if  desired,  means  can  be 
adopted  for  making  them  pass  ofl'  continuously  with  the  tar. 
If  preferred,  a  washing  with  clean  water  niav  precede  or 
follow  the  treatment  in  the  separator,  a  suitable  form  of 
washing  apparatus  being  shown  in  the  drawinirs. 

—A.  U.  D. 


Improvements  in  and  connected  with  the  Maiwfaeiure  of 
lUuminatiny  Gas  from  Coal.  J.  I{.  II.  Dinsraore,  Liver- 
pool. Eng.  Pat.  l.j,852,  November  18,  1887.  ,s,/.' 
Is  order  to  obtain  all  the  volatile  constituents  of  the  coal 
in  the  form  of  a  permanent  gas,  it  is  proposed  to  subject 
the  products  of  distillation  to  alternate  heatings  and  cool- 
ings. This  is  effected  bypassing  the  gases,  leavino-  the 
retort  proper,  through  a  number  of  other  retorts  or  duets, 
the  ends  of  which  project  beyond  the  setting,  and  an- 
artificially  cooled.  These  ducts  all  slope  upwards  in  the 
direction  of  the  gaseous  current,  so  that  any  liquid  matter 
depositing  m  the  cooled  ends  runs  back,  and  cnconnter- 
the  heated  surface  of  the  duct  next  below.— A.  R.  D 


Improremcnls  in  the   Mixture  and   Treatment  of  MatcriaU 
for  Emichimj  Coal  Gas.  and  in  liemovhi',  or  Prcvcntinn 

Stoppaycs  III  Ascension  Pipes.     W.  II.  Beuuelt,  Londoil. 

Eng.  lat.  17,558,  December  21,  1887.  Gd. 
The  inventor  intimately  mixes  shale,  lignite,  brown  coal 
or  eanuel  with  shale  or  other  oil  bv  grinding  in  a  pan 
under  heavy  edge-runners.  From  3o'to  40  gallons  of  oil 
per  ton  of  shale  will  give  a  mi.fture  very  suitable  for  addiu"- 
to  ordinary  coals  under  distillation,  when  the  obiect  is  to 
improve  the  quality  of  the  gas.  When  it  is  desired  to  clean 
out  the  ascension  pipes,  a  passage  must  first  be  made 
through  these,  and  the  retorts  charged  v  jth  the  shalc-aud 
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oil  mixture  alone.  The  carbouiiceous  matter  in  the  ascen- 
sion pipe  melts  luulor  the  influiiiec  of  the  rich  gases 
evolved  and  f;il!s  down  into  the  niuiuli-pieee  of  the  retort, 
whence  it  is  easily  removed.  For  this  use  the  mixture 
should  contain  from  50  to  GO  gallons  of  oil  per  ton  of  shale. 

—A.  K.  U. 


IV.-COLOUKING  MATTERS  AND  DYES. 

The  Eurlwdines.     O.X.Witt.     IJer.  21,  i-»18-:i421. 

El'Ri;oihni;s  arc  those  dyestutt's  which  arc  derived  from 
azines  by  substituting  an  atom  of  hydrogen  by  an  amido- 
eroup,  safranines  are  those  compounds  which  contain  two 
amido-gronps  andare  azonium  bases.  The  author  proposes 
to  apply  the  name  of  "  Kurhodines  "  to  all  amido  derivatives 
of  the  a/iue  class,  and  to  term  safranines  amido  derivatives 
of  the  azonium  bases. 

It  is  a  remarkable  fact  that  both  these  compounds  have 
a  close  connexion  with  the  indamines  ;  in  many  instances 
the  iadamines  are  obtained  as  intermediate  products.  The 
following  experiments  have  been  undertaken  to  find  out 
Avhether  the  formation  of  this  intermediate  indamiue  is 
always  necessary,  or  whether  the  azines  and  azonium  bases 
can  be  formed  directly.  To  pnepare  an  indamme,  a  com- 
p(uuul  has  to  be  used  in  whicli  the  para-position  to  the 
amido-group  is  free,  whilst  azines  and  azonium  bases 
require  only  a  free  ortho-position  to  the  amido-group. 
The  metaxylyiene  diamine,  prepared  by  yittig,  Ahrens, 
and  JIattheides — 

CeHjCCII^^iCNH;).    [CH3:CH3;NH2:XH„  =  1:3:-1:5] 

could  not  yield  an  indamine,  but  it  was  quite  feasible,  that 
by  the  action  of  nitrosodimethylaniline,  for  instance,  on  it, 
a  eurhodine  might  be  formed.  The  result  of  experiment 
has,  however,  decided  against  this  hypothesis.  If  one 
molecule  of  this  metaxylyiene  diamine  be  treated  with  one 
molecule  of  sodium  acetate  and  one  molecule  of  nitroso- 
dimethylaniline a  violent  reaction  takes  place,  but  no 
eurhodine  was  formed.  No  better  result  was  obtained  when 
di-imidochloroquinone  was;  caused  to  act  upon  the  solution 
of  the  diamiue  acetate. 

Xitrous  acid  docs  not  jiroduce  in  the  solution  of  (his 
diamine  a  brown  colouration,  neither  docs  diazobeuzene 
sulphonic  acid  when  added  to  it  form  a  body  of  the  pro- 
)>crties  of  chrysoidine.  All  thoc  reactions,  characteristic 
for  lueta  diamines,  do  not  take  place  because  the  para 
position  is  already  occupied. 

Hut  this  metaxylyiene  diamine  can  be  diazotised  aud 
forms  (iyestuffs  \\hen  combiced  y\\{\\  phenols  or  amines. 
The  combination  with  metatoluyleue  diamine  forms  a  brown 
dyestuff,  with  n,,  Oj,  alpha-naphthol  sulphonic  aciil  a  red, 
and  with  I5ri3uner's  beta-naphthyUiminc  sulphonic  acid  a 
reddish-brown  colouring-matter. — A.  L. 


On  a  y>cu'  Chromoyeuims  grouping  of  Atoms.     V.  v. 
Eichter.     Ber.  21,  24"o"— '2475. 

Ix  preparing  dinitrophenylaceto-acetic  ether — 

CcH3(NO.,).:.CII(COCH3)(CO.OaH3-), 

by  the  action  of  o-;)-dinitn)bromobenzene  on  sodium  aeeto- 
acetic  elher,  the  author  obtained  a  by-iiroduct  melting  at 
153^ — 15-1^  C,  dissolving  in  caustic  potash  or  soda  with 
a  dark  blue  colour.  The  same  body  bad  already  been 
)irepared  byWislieenus  aud  Heckmanu,  and  they  believed 
its  formula  to  be  C;iH,.,N50|-,  and  the  formula  of  the 
potash  salt  Cj^IlinKoSjO,;.  This  componnd  is,  however, 
the  ethyl  ether  of  the  bi-dinitropheuylacetic  acid — 

[CeH3(XOo)5],CH(C02.  C,H,). 

If  the  hydrogen  in  the  CII  group  be  rei)Iaccd  by  the  alkali 
metals,  comjiounds  arc  fiu-mcd,  dis>olving  in;  water  with  a 
dark  blue  colour.  The  eoustituliou  of  the  body  was 
determined  iu  the  following  way.  It  was  observed  that 
this  compound  was  formed  more  abundantly  when  an  excess 


of  dinitrobromobenzenc  was  used.     An  effort  to  get  belter 

yields  was  therefore  made,  and  the  action  with  dinitro. 
bromobenzcne  on  dinitrophenylaceto-acetic  ether  proved 
successful. 

Csll3(NO,0i,I!r-HCcH3(NO2)„CNa(C0.CH3)(CU,.C;H5)=- 
[CjH3(NO.),,]2C(CO .  CH3)  (CO; .  C.Hj) 

[C6H(XO.)j2C(CO.CIl3XCO,.C2Hi)  -t-  H.O  = 

[C6H3(XO,,),,]XHcCO,.C,.IIi)  -h  CH3.CO0H. 

Such  decompositions  have  been  observed  several  times. 
Jones  showed  that  diacetyl-aeetic  ether  loses  one  acefyl- 
group  through  the  action  of  sodium  ethyhite  or  even  through 
that  of  water.  Japp  and  Ivliugemaun  again  proved  that  on 
acting  with  diazobcnzeneehloride  on  sodium  methylaceto- 
acetic  ether  the  acctyl-group  is  separated. 

That  the  above  theory  is  correct  was  proved  by  using 
malonic  ether  instead  of  aceto-acetic  ether,  in  which  case  a 
carboxyl-group  is  separated. 

The  formation  of  the  body  from  malonic  ether  is  similar 
to  that  above  described  ;  it  is  also  in  this  case  better  to  let 
the  reaction  pass  through  two  phases.  On  acting  with 
one  molecule  of  dinitrabro.nobeuzene  on  sodium-malonic 
ether  in  alcoholic  solution  until  the  alkaline  reaction  has 
disappeared,  an  oil  is  obtained  from  which  crystals  separate 
after  standing  for  .some  time.  These  principally  consist  of 
dinitropheuylmalonic  ether,  and  contain  mostlj'  a  small 
amount  of  the  new  compouud.  The  greatest  part  of  the 
dinitrophenylmalonic  ether  remains,  however,  in  the  oil,  and 
is  separated  from  it  by  treatment  with  an  excef^  of  con- 
centrated sodium  hydrate.  The  sodium  compound  of  the 
ether  is  insoluble  in  concentrated  alkalis,  and  is  separated 
by  filtration  through  glass  wool  from  the  saponified  malonic 
ether.  It  is  soluble  iu  water  with  a  reddish-brown  colour, 
and  is  thus  freed  from  dinitrobromobenzenc.  On  passing 
carbonic  acid  through  the  .solution  the  ether  is  pi-ecipitated 
quite  pure.  (■jH3CXO;);CH(C02.C.,Hi)o  is  soluble  in  hot 
alcohol  aud  ether,  and  melts  at  51°  C. 

By  acting  with  dinitrobromobenzenc  on  the  sodium 
compound  of  the  dinitrophenylmalonic  ether  in  alcoholic 
solution  the  same  blue  bodj'  is  obtained,  as  with  dinitro 
phenylaeeto-acetic  ether. 

C6H3(XO.,).,Br  T  C6H3(XO,,')..C(Xa)(CO,,.C..H5).,  -1-  11,0  - 

[CeHaCXO.^.JjC II (CO. .  C.-Il^)  +  C U..  -H  XaBr  4-  C;!!., . OH. 

The  blue  aqueous  solution  of  this  sodium  compouud 
become>  gradually  colourless  on  exposure,  the  carbonic 
acid  of  the  air  decomposing  it — .V.  L. 


Action  of  Xitrous  Acid  on  Tctrametliijldiamidobenzophcnonc. 
v..  Bischoff.     Ber.  21,  2152—2455. 

O.v  treating letraniethyldiamidobenzophenone  with  hydro, 
chloric  acid  aud  sodium  nitrite,  a  nitroso  derivative  is 
obtained,  C,-H,5X.,0,  melting  at  158' — 159 '.  This  substance 
dissolves  in  dilute  hydrochloric  acid,  but  is  reprecipitated 
on  adding  water.  Ou  reducing,  the  origiiuU  substance  is 
obtained,  the  nitroso-group  being  expelled  as  ammonia. 

The  object  of  this  research  was  to  ascertam  primarily 
whether  the  above  ketone  would  be  attacked  by  nitrous 
acid  as  the  i)ara-position  to  the  amido-gronps  is  already 
occupied,  and  this  would  seem  to  preclude  any  reaction 
taking  place,  judging  from  the  case  that  dimethylpara- 
toluidino  is  not  attacked  by  nitrous  acid.  The  body 
obtained  was  certainly  a  nitroso  body,  but  no  constitutional 
formula  can  as  yet  be  assigned  to  it. — A.  II. 


On    CItfumoi/cnous    Carbines.      X.    v.    Richter.     Ber.    21, 

2475—2178. 

The  author  jirepares  syntheticall\-  bi  diuitropheuylacetic 
ether  from  the  sodium  compouud  of  o-y)-dinitropheuyiacctic 
ether  aud  o-  ycdinitrobromobenzcue — 

CoH3(NO,).,-CIUXa)tCOj.CjIIa)  +  f.HjCNO.y.Br  = 
[CcHaCXOg-jJstCH.COAHi  +  XaBr. 
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Dinitrophenrlacetic  ether  was  prepared  by  passing 
hydrochloric  acid  through  an  alcoholic  solution  of  dinitro- 
phenylacetic  acid.     It  melts  at  35'  C. 

The  ether  is  then  treated  on  the  water-bath  with  an 
equivalent  quantity  of  sodium  ethylate  and  o-  p-dinitro- 
hromobcnzene,  until  the  alkaline  reaction  has  disappeared. 
The  final  product,  reeivstallised  from  chloroform,  melts  at 
134' C. 

The  author  proposes  to  study  the  action  of  o-  p-chloro- 
or    bromodiuitrobenzene   on    benzoylacetic    ether   and   on 
henzoylacetoae ;    he   intends   further  to    use   the   isomeric 
chloro-    and     bromodinitrobenzenes     and     picrvkhloride,  j 
CsH„(N0,,)3CI.  ■  I 

The  fact  that  the  alkali  compounds  of  certain  bodies  are  I 
blue,  is  not  due  solely  to  the  presence  of  two  dinitrobenzene- 
groups  which  are  joined  to  a  carbine-group ;  experiments 
have   shown    that   the   same   eflFect    can   be   produced    by 
substitution  of  several  mononitro-groups. 

Trinilrophenylcarbine,  [CgH^NOols  ;  CH  (trinitrotri- 
phenylmethane),  dissolves  in  alcoholic  caustic,  potash,  or 
soda  with  an  intense  violet  colour,  and  trinitrotriphenyl- 
earbinol,  [CeH^NO.JjC.OH,  does  the  same. 

Parauitrobenzylcyanide  dissolves  in  alcoholic  caustic 
potash,  or  soda  inth  a  red  colour  ;  orthonitrobenzylcyanide 
with  a  deep  violet  blue. 

If  the  alcoholic  solution  of  paranitrobenzylcyanide  be 
treated  with  an  equivalent  quantity  of  sodium  ethylate  and 
one  molecule  of  o-  />-dinitrobromobenzene,  p-nitrophenyl, 
o-  /)-dinitrophenylcarbine  cyanide — 

(CeH.XO,)  [CjHjCNOj),]  :  CH .  on 

is  probably  formed. 

Constitution  of  the  Rusaniline  Salts. — E.  and  O.  Fischer 
believe  the  constitution  of  the  rossniline  salts  to  be 
represented  as  follows  :  — 

(C8H^XH„)„C.OH(C6H,XH^)  +  HCl  = 

(CsH.NH.O-iC.CcH^XHXl  +  H.,0. 
I I 

The  hexamcthylrosaniline  and  malachite  green  have  to 
be  considered  as  quarternary  ammonium  salts,  according  to 
Fischer's  ^-iews.  < 

The  author  believes,  however,  that  the  roaaniline  salts 
have  a  similar  constitution  to  the  compounds  above 
described.  Both  classes  of  compounds  he  calls  carbine 
dyestuffs  ;  and  as  carbines  he  regards  all  derivatives  of 
CH^,  in  which  two  or  three  hydrogen  atoms  are  replaced 
by  negative  or  positive  radicals,  aud  in  which  the  remaining 
hydrogen  atoms  can  be  easily  replaced  by  radicals  of  a 
different  character.     Thus,  we  have — 

Trinitrophenylcarbine,  (CjHjX0»)3CH,  and 
Triamidophenylcarbine,  (05114X112)3011. 
Trinitrophenylcarbine  sodium,  (C5H4N02):iCNa,  and 
Triamidophcuvlearbine     chloride     or      rosanilinehydro- 
chloride,  (C|;H4XH„)3C01. 

Further  experiments  will  be  made  with  the  view  of 
eliciting  further  support  for  this  theory. — A.  L. 


k 


Preparation  of  Pure  Flavopurpuriu.     G.  Jell.nek.     Ber  21, 
2o24 — 2526. 

The  author  recommends  the  solution  of  commercial  flavo- 
purpurin  in  alkali,  and  the  precipitation  of  the  colouring- 
matter  as  a  lead  salt,  by  the  addition  of  lead  acetate.  The 
precipitate  is  well  washed  with  hot  water,  and  decomposed 
with  sulphuric  acid  in  the  presence  of  alcohol.  The 
colouring-matter  is  then  obtained  from  the  alcohoHc 
solution  by  fractional  crystallisation.  By  adopting  this 
method,  the  author  states  he  has  isolated  about  30  per 
cent,  of  non-tinctorial  matter,  chiefly  anthrafla^^c  acid, 
fiom  commercial  flavopurpuriiis  supplied  to  him  by  various 
German  alizarin  makers  as  pure  articles. — D.  B. 


On  Azophenine  and  the  Indulines.  O.  Fischer  and  E.  Hepp. 
Ber.  21,  2617-2624.  (This  Journal,  1888,  316,  and 
1887,  724.) 

TuK  authors  believe  azophenine  to  be  a  derivative  of 
Quinone-dianilide,  and  express  its  constitution  bv  means  of 
the  formula  C6H2(NOcH5).,(XH.06H5)„.  .Sulphuric  acid 
and  alcohol  decompose  azophenine,  and  a  well-crystallised 
substance  is  formed,  viz.,  Quinone-dianilide — 


C„H, 


/ 


O 


e^,      I  .(NH.CsHOr 

\o 

To  prepare  this  body,  400  grms.  of  azophenine  are  to  be 
heated  to  boiling  for  10  hours  with  40  litres  of  alcohol  and 
2  kilos,  of  concentrated  sulphuric  acid  (60'  B. ) ;  195  grms. 
of  pure  quinone-dianilide  are  thus  obtained  ;  from  the  blue 
mother-liquors  20  grms.  of  induliue  can  be  recovered ; 
besides  these  products  only  aniline  was  formed — 

C6H,(NCsHi),(XH.CeH,),-^2  H,0  = 

C6Ho(0-)"(XH05H5),  +  2  (OjH.XH,). 

Indulines. — The  constitution  of  azophenine  being  known, 
it  is  possible  to  form  an  idea  of  the  constitution  of  the 
indulines,  as  the  latter  can  be  prepared  from  azophenine, 
or  directly  from  nitroso-bases.  It  is  probable  that  the 
indulines  have  a  close  relationship  to  the  safranines. 

The  best  characterised  indnline,  C35H0JX5,  is  prepared  from 
azophenine  by  replacing  hydrogen  by  aniline — 

C6H.,(X0eH,)2XH.CeH,).+  CeHsNH,  = 


The  authors  describe  further  some  indulines  derived  from 

nitroso-bodies. 

Action  of  nitrosodiphenylamine  on  aniline  hydrochloride. 
10  grms.  of  nitrosodiphenylamine  are  heated  for  two  hours 
on  the  water-bath  with  a  solution  of  12  grms.  of  aniline- 
hydrochloride  in  1  litre  of  water.  The  hot  solution  is  then 
filtered — it  contains  phenosafranine.  The  residue  consists 
of  induline,  soluble  in  alcohol,  and  aniline  black,  insoluble 
in  alcohol. 

The  phenosafranine  was  purified  by  repeated  precipita- 
tion with  ammonium  carbonate  and  phenolsafranine  carbonate 
was  analysed.  Its  formula  is  Oo.H^XjHXOj -i-  HoO.  This 
compound  has  the  same  colour  as  I'erkin's  mauve,  aud  is 
identical  with  I'erkin's  pseudomauveine. 

Hose-induUne. — Azophenine  heated  with  aniline  and 
aniline  hydrochloride  produces  the  difficultly  soluble 
induhne.  The  azophenine  of  the  naphthalene  series  is 
anilidonaphthoquinone-anil.  A  great  number  of  nitroso- 
and  azo-dcrivativcs,  containing  a  naphthalene  ring,  yield 
this  body,  if  the  reaction  is  carried  out  tmder  100'  0.  But 
there  is  always  also  a  red  dyestuft"  aud  a  white  body  formed  ; 
the  former,  which  the  authors  call  rose-induline,  has  to  be 
classed  «ith  the  indulines  ;  the  constitution  of  the  latter  is 
not  yet  known.  If  the  temperature  be  increased,  the  yield 
of  the  red  substance  is  increased. 

If  one  part  of  nitrosoethyl-o-naphthylamine  or  nitroso- 
phenjl-o-naphthylaraine  be  added  to  a  mixture  of  1  part  of 
"  auiline  salt  "  in  3 — 4  parts  of  aniline,  which  are  heated  to 
90'  C,  or  if  the  hydiochlorides  of  the  uitroso-bases  are 
added  to  a  solution  of  1  part  of  aniline  in  4  parts  of  glacial 
acetic  acid,  heated  to  90'  C,  a  dark  red  melt  is  obtained, 
which  is  at  first  treated  irith  water  and  dilute  hydrochloric 
acid.  The  residue  left  is  boiled  with  alcohol,  and  after 
dilution  and  filtration  from  some  resinous  substances,  the 
base  is  precipitated  from  the  filtrate  b;  ammonia. 

After  several  recrystallisations  from  benzene  alcohol,  it 
melts  at  235  C,  is  nearly  insoluble  in  water,  difiicultly 
soluble  in  alcohol,  but  more  easily  in  benzene.     Its  formula 
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is  CjjH^Nj.    Its  formation  is  explained  by  the  following 
equation — 


-NHCeHs 


(Anilidonaphthoquinone-anil)  + 


3  (C6H,.NH,)  = 
Ci»H,sN.,0  (Anilidohj(lionaplithotiuinone-auil)   + 


\y^     (Eose-indoline). 


N.C.H= 


The  rose-indullne  forms  red  neutral  and  green  acid  salts, 
the  latter  of  very  unstable  ch.iracter.  The  author  prepared 
and  analysed  the  platinum  double  salt,  the  hydrochloride, 
acid  sulphate,  nitrate,  and  picrate. 

If  rose-induline  be  treated  in  acid  or  alkaline  solution  with 
zinc,  a  leuco-base  is  formed,  which  is,  however,  easily 
oxidised  to  the  original  colour  by  air.  If,  however,  the 
hydrochloric  acid  solution  of  the  base  be  boiled  for  some 
time  with  tin  or  zinc,  a  colourless  solution  is  obtained,  which 
cannot  be  o-sidised  to  the  original  product,  which  contains 
aniline  and  which  yields,  on  distillation  with  steam, 
naphthalene. 

On  heating  rose-induline  with  10  parts  of  hydriodic  acid 
(1-96)  and  a  little  phosphorus,  anilme  is  formed  and  a 
yellowish  red  base  CjkjHjsX,,  which  is  a  rose-induline,  in 
which  aniline  has  been  replaced  by  hydrogen.  On  heating 
rose-induline  with  fuming  hydriodic  acid,  aniline  hydroiodide 
and  a  neutral  body  are  formed  :  the  latter  contains  no 
nitrogen,  and  probabh-  consists  of  a  mixture  of  di-  and 
tetrahydronaphthalene. — A.  L. 


Industrial    Society    of    Mitlhouse.      Report   of    Meeting, 

July  11,  188S. 
NoELTiXG  discusses  some  observations  which  were  made  in 
the  course  of  research  on  the  derivatives  of  rosaniline. 
Orthoxylidine  [NH„  :  CH3  :  CH3=  1:2  :3]  and  ;)-xylidine 
(1:1:3)  which  are  ortho-substituted  homologues  of  m-tolui- 
dinc,  yield  no  rosaniline  if  thej-  are  oxidised  with  arsenic 
acid  in  presence  of  p-toluidine.  It  thus  appears  that  no 
rosaniline  exists  in  which  the  meta-positions  to  the  amido 
group  in  two  phenyl  nuclei  are  occupied  by  methyl.  On 
the  other  hand,  tetramethyldiamidodiphenylcarbinol, 
OH  .  CH[C6H^N(CH3X,],,,  condenses  easily  with  the  follow- 
ing meta-substituted  bases  : —  m-toluidiue,  symmetrical 
m-xylidine,  o-sylidiue,  p-xylidine,  m-bromaniline,  7«-iodani- 
line,  as  also  with  the  dimethyl  or  diethyl  derivatives  of 
several  of  these  bases.  The  leuco-bases  thus  obtained  yield 
bine  or  violet  colouring-matters  on  oxidation.  The  meta 
positions  can  therefore  be  filled  up  in  one  of  the  phenyl- 
groups  without  preventing  the  formation  of  rosaniline. 
This  is  in  accordance  with  the  experiments  of  Hofmann, 
who  obtained  rosaniline  by  oxidising  bases  containing  two 
aniline  molecules  in  the  meta-  and  para-positions,  such  as 
crj'Stallised  cumidine,  isoduridine,  and  pentaniethylamido- 
benzene.  Xoelting  has  observed  that  a  rosaniline  is  obtained 
with  aniline  and  crystallised  orthoxylidine  (1 :3;4),  which 
belongs  to  the  same  category. 

Noclting  reports  further  on  observations  which  were 
made  during  experiments  on  the  sulphonating  of  a-uajihthyl- 
amine.  Besides  the  naphthionic  acids  of  Piria  and  Witt 
there  always  occurs  in  the  mother-liquors  a  .very  soluble 
acid  which  is  found  to  be  an  isomeric  monosulphonic  acid, 
and  not,  as  might  be  expected,  a  disulphouic  acid.  The 
o-naphthylaminc  of  commerce  (which  almost  always  contains 
a  small  quantity  of  the  /3-conipound)  yields  a  mother-liquor 
containing  a  complex  mixture  of  sulphouic  acids,  from 
which  it  is  not  possible  to  isolate  a  homogeneous  substance. 
But  even  with  absolutely  pure  a-naphthylamine  the  new 


easily  soluble  acid  is  obtained  along  with  the  acids  of  Piria 
and  Witt.  This  acid  gives,  with  tetrazodiphenylchloride,  a 
Congo  colour,  which  is  very  sensitive  to  acids.  By  diazo- 
tisiug  and  heating,  only  traces  of  dinitrunaphthol  are 
formed,  and  the  chief  product  is  a  diuitronaphtholsulphonic 
acid,  a  yellow  colouring-matter  soluble  in  water  and  insoluble 
in  ether.  By  oxidation  with  nitric  acid  traces  of  phthalic 
acid  are  obtained  .along  with  a  very  soluble  acid  containing 
sulphur,  which  is  fluorescent  and  is  doubtless  a  sulpho- 
phthalic  acid.  A  soluble  acid,  probably  identical  with  the 
above-mentioned,  is  also  formed,  as  well  as  a  little  amido- 
naphthyldisulphonic  acid,  if  the  naphthionic  acid  be  heated 
for  several  hours  to  1 15'  with  2\  times  its  weight  of  ordinary 
sulphuric  acid.  The  new  amidonaphthylsulphonie  acid 
does  not  appear  to  be  of  technical  importance. — G.  H.  B. 


Delicate  Reactions  for  Aromatic  Amines.  Ti'ew  Coal  Tar 
Colours  capable  of  beiny  formed  on  the  Fibre.  A.  Ihl. 
Chem.  Zeit.  12,  1243. 

For  the  formation  of  the  coloured  condensation  products 
which  result  from  the  oxidation  of  aromatic  amines,  the 
author  used  manganese  dioxide  alone  (as  being  the  cheapest 
oxidising  agent),  and  in  presence  of  mineral  acids,  without 
success  ;  organic  acids,  however,  such  as  acetic,  oxalic,  and 
tartaric,  gave  good  results. 

The  acid  used  has  an  influence  on  the  product  in  respect 
of  colour,  so  tnat,  apparently,  it,  or  some  oxidation  product 
of  it,  takes  part  in  the  reaction. 

As  examples  of  the  colours  obtained,  the  following  may 
be  mentioned :  —  o-toluidiue  oxalate  oxidised  in  very 
dilute  solution  by  manganese  dioxide  (either  the  ore  or  the 
hydrated  peroxide)  or  lead  dioxide,  becomes  red ;  on 
warming,  green ;  on  boiling,  red  again  ;  and,  finally,  a  black 
substance  separates,  which  is  soluble  in  alcohol  to  a  red 
solution.  Xylidiue  acetate  similarly  treated  gives  a  beautiful 
red-violet  colour,  becoming  darker  on  standing. 

If  wool  be  present  while  these  reactions  are  being  carried 
out,  it  is  d^-ed  with  the  resulting  colour,  which  is  fairly  fast 
to  light  and  soap. — B.  B. 


Acid  Sulphates  of  Dimethylaniline  and  Diplienylamijie . 
A  General  Reaction  of  the  Acid  Sulphates  of  certain 
Aromatic  Bases.  L.  Vignon.  Compt.  Kcnd.  107, 
263— 26e. 

It  is  generally  understood  that  the  salts  of  dimethylaniline 
are  nncrystallisable  and  not  stable,  and  that  those  of 
diphenylamine  are  still  more  unstable,  even  decomposed  by 
water.  The  author  has  obtained,  by  the  action  of  sulphuric 
acid  on  both  amines,  well  crystallised  acid  sulphates.  On 
gradually  mixing  sulphuric  acid  with  pure  anhydrous 
dimethylaniline,  an  acid  sulphate  is  formed,  with  evolution 
of  heat,  and  on  cooling  crystallises  out.  The  neutral  sulphate 
could  not  be  obtained.  The  acid  sulphate,  after  washing 
with  benzene,  has  the  composition,  C5H5.X:  (CH3);.H;S04, 
and  melts  at  SO  .  It  is  soluble  iu  water,  insoluble  in  ether 
and  benzene.  By  heating  for  two  hours  at  180' — 190  , 
water  is  eliminated,  and  a  monosulphonic  acid  formed, 
(CHa)^:  X.CgHj.SOo.OH.  On  evaporating  a  solution  of 
the  barium  salt,  crystals  are  obtained  with  3  and  5  mols.  of 
water  respectively. 

Diphenylamine  also  unites  directly  with  sulphuric  acid  to 
form  an  acid  sulphate,  (C6H5)„:NH.H.,SOj.  No  neutral 
sulphate  could  be  obtained.  Dried  at  the  ordinary  tempera- 
ture the  former  consists  of  light-brown  needles,  insoluble  in 
ether  and  benzene,  and  melting  at  123° — 125°.  Mixed 
with  water,  diphenylamine  separates  out.  Heated  for  two 
hours  at  180° — 190°  it  loses  water  and  forms  diphenylamine 
monosulphonic  acid,  CsH^.NH.CgHj.SOj.OH  ;  its  barium 
salt  is  anhydrous. 

The  formation  of  a  monosulphonic  acid  by  heating  the 
acid  sulphate  of  the  base  for  two  hours  at  180° — 190° 
appears  to  be  general  mth  aniline  and  substituted  amines 
derived  from  the  latter.  For  example,  acid  aniline 
sulphate  gives,  as  is  well  known,  under  these  conditions 
an  almost  quantitative  yield  of  sulphanilic  acid  (1 :4). 

—O.K. 
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Action  of  Micro-Ortianisms  on  Colourinq-Malters. 
J.  kaiiliu.     Compt.  Rend.  107,  415-447. 

The  followiiij;  colouring-mutters  partially  separate  them- 
selves from  a  fermenting  liiiuid  which  has  heen  coloured  by 
them  and  attach  themselves  to  the  layer  of  yeast:  — 
Magenta,  Nicholson's  hiae.  Imperial  violet,  Safranine, 
Poirrier's  orange  No.  '1,  Cochineal,  Campeachy,  Orchil.  A 
seeding  of  Aspergillus  niger  develops  well  in  a  uutiitive 
solution  containing  nitrogen  as  a  salt  of  ammonia,  but 
refuses  to  grow  when  aniline,  rosaniline,  or  indigo 
carmine  is  substituted  for  the  ammonia.  Slightly  acid 
liquids,  such  as  yeast  water,  beer  wort,  sugar  solution, 
tinted  by  indigo  carmine,  lose  their  colour  by  oxidation 
when  exposed  to  air,  in  the  absence  of  all  organisms. 
j-Erobic  organisms,  such  as  Aspergillus  niger,  Mycoderma 
vini,  M.  aceti,  hinder  this  decolouration  by  preventing 
access  of  oxygen.  Beer  yeast  has  a  similar  effect,  but  after 
some  time  a  decolouration  by  reduction  takes  place,  and 
is  accompanied  by  the  iippearaucc  of  organisms  similar  to 
the  lactic  ferment.  If  yeast  water  be  left  to  itself  for  some 
days  it  acquires  the  power  of  very  rapidly  decolourising 
indigo  carmine  and  manj"  other  colours.  The  decolouration 
is  due  to  the  direct  action  of  the  organisms,  and  not  to  any 
chemical  substance  produced  by  their  development,  for 
whereas  heat,  antiseptics,  and  filtration  destroy  the 
decolourising  power,  it  is  not  affected  bj'  simply  aerating 
the  unfiltered  liquid. — J.  M.  H.  M. 


PATENTS. 

Product'on  of  Colouring-  Matters  for  Dy'^ing  and  Printing. 
J.  H.  Johnson,  London.  From  H.  Caro,  Mannheim, 
Germany.  Eng.  Pat.  786,  February  25,  1878.  6d. 
(Fourth  Edition). 

This  is  the  fourth  edition  of  one  of  the  first  patents 
relating  to  the  production  of  azo-colours  taken  out  in  this 
country.  The  first  part  of  the  specification  describes  the 
production  of  hydroxyazo-naphthalenes  by  the  action  of 
diazotised  naphthylamine  upon  a-  and  /S-naphthol,  and  the 
conversion  of  these  hydroxyazo-compounds  into  sulphonic 
acids.  The  following  example  illustrates  the  method  of 
carrying  out  this  process  ; — 10  lbs.  of  naphthylamine  are 
dissolved  in  about  two  gallons  of  muriatic  acid,  diluted 
with  1(J0  gallons  of  cold  water,  and  diazotised  with  the 
necessary  quantity  of  sodium  nitrite  (4-8  lbs.).  The 
solution  of  the  diazo-chloride  is  then  added  to  an  alkaline 
solution  of  10  lbs.  of  a-  or  /3-naphthol,  and  the  precipitate 
filtered  off,  washed,  and  dried.  The  hydroxyazo-naphtha- 
lenes are  sulphonated  by  dissolving  in  twice  their  weight  of 
sulphuric  acid,  containing  "  about  80  per  cent,  of  anhydrous 
sulphuric  acid,"  and  heating  to  100"  C.  for  two  hours.  The 
product  is  limed,  and  the  calcium  salt  converted  into  the 
sodium  salt  in  the  usual  way.  In  the  second  process  the 
naphthylamine  is  diazotised  as  before,  and  combined  with 
the  sulphonic  acids  of  a-  or  /3-naphthol,  the  latter  being 
prepared  by  heating  the  uaphthols  with  excess  of  sulphuric 
acid  at  about  100'  C.  The  following  example  is  given  :- 
10  lbs.  of  naphthylamine  are  diazotised,  as  in  the  last 
example,  and  added  to  an  alkaline  solution  containing  the 
sodium  salt  of  the  sulphonic  acid,  resulting  from  the 
treatment  of  10  lbs.  of  naphthol  with  20  or  30  lbs.  of 
sulphuric  acid.  The  colouring  -  matter  is  salted  out, 
collected,  washed,  pressed,  and  dried.  In  the  third  process 
the  sulphonic  acids  of  naphtliylamine  are  diazotised  and 
combined  with  the  naphthols  in  alkaline  solution  ; 
a-naphthol  gives  a  brown,  and  /3-naphthol  a  red  under 
these  conditions.  The  inventor  next  describes  the  produc- 
tion of  the  sulphonic  acids  of  naphthylamine  according  to 
the  three  methods  of  (I)  the  direct  sulphonation  of 
naphthylamine,  (2)  the  action  of  ammonium  sulphite  on 
nitrouaphthalene,  (3)  the  reduction  of  the  nitrosulphonic 
acids  of  naphthalene.  The  following  examples  are  givcu  : 
— One  part  of  nitronaphthalene  is  mixed  with  two  parts  of 
"  rectified  "  sulphuric  acid,  and  one  part  of  fuming  acid 
containing  80  per  cent,  of  anhydrous  acid,  the  mixture 
being  heated  to  100°  C.  till  a  sample  is  completely  soluble 
in  alkali.     The  product  is   diluted  with  w  ater,  reduced  by 


iron,  limed,  and  the  solution  of  the  calcium  salt  concen- 
trated and  acidified  by  muriatic  acid,  when  the  more 
insoluble  amidonaphthalene  sulphonic  acids  are  precipitated 
and  can  be  filtered  off.  In  order  to  form  a  sulphonic  acid 
by  direct  sulphomition  one  part  of  naphthylamine  is  mixed 
with  three  parts  of  fuming  sulphuric  acid  "containing 
about  80  per  cent,  of  anhydrous  sulphuric  acid,"  and  the 
mixture  heated  to  70' — 80°  C.  till  a  sample  is  soluble  in 
alkali  with  the  formation  of  a  clear  solution.  The  product 
is  diluted  with  about  20  parts  of  water,  and  the  difficultly 
soluble  sulphonic  acids  thus  separated  from  the  more 
soluble  modifications.  In  the  fourth  process  the  sulphonic 
acids  of  naphthj-Iamine,  obtained  in  the  manner  described, 
are  diazotised  and  combined  with  one  molecule  of  any  of 
the  sulphonic  acids  of  a-  or  ^-naphthol  in  alkaliue  solution  ; 
the  products  are  in  this  case  red  colouring-matters.  lu 
carrying  out  this  invention  according  to  the  specification 
the  inventor  points  out  that  the  sulphonic  acids  of  dihydroxj- 
naphthalene  may  be  used  instead  of  the  naphthols. — R.  M. 


Improvements  relating  to  the  Production  of  Iodised  Sulpho- 
Acids  of  Phenol,  Cresol,  and  Thymol.  E.  Ostermayer, 
Erfurt,  Germany.  Eng.  Pat.  14,820,  October  31,  1887. 'erf. 

TuE  inventor  treats  the  phenolsulphonic  acids  with  iodine 
in  the  presence  of  oxidising  agents.  The  following 
example  illustrates  the  working  of  the  process; — 16'5 
kilos,  of  potassium  iodide  are  dissolved  in  10  kilos,  of 
water,  52  kilos,  of  hydrochloric  acid  added,  and  7  kilos, 
of  sodium  nitrite  graduall3'  introduced.  This  solution  is 
then  mixed  with  a  solution  of  21  kilos,  of  potassium 
phenol-p-siilphonute  in  CO  kilos,  of  water.  The  acid 
potassium  salt  of  the  iodised  sulphonic  acid  soon  commences 
to  separate  ;  the  latter  is  converted  into  the  slightly  soluble 
barium  salt,  from  which  the  free  iodosnlphonic  acid  can 
be  separated  by  decomjjosition  with  the  theoretical  quantity 
of  sulphuric  acid.  After  the  removal  of  the  acid  potassium 
salt  the  mother-liquor  yields,  on  evaporation,  the  potassium 
salt  of  a  irore  soluble  iodosnlphonic  acid,  which  crystallises 
from  alcohol  in  colourless  needles.  lodo-orthosulphonic 
acids  of  phenol  are  prepared  in  the  same  way,  and  the 
process  can  also  be  applied  to  the  sulphonic  acids  of  cresol 
and  thymol. — R.  M. 


Improvements  in  the  IManufacture  or  Production  of  Red 
Colouring-Matters  suitable  for  Dyeing  and  Printing. 
J.  Y.  Johnson,  London.  From  the  "  Badische  Anihn 
and  Soda  Fabrik,"  Ludwigshafen-on-Rhine,  Germany. 
Eng.  Pat.  15,374,  November  10,  1887.     6rf. 

The  colouring-matters  referred  to  belong  to  a  new  group 
of  phthaleins,  for  which  the  inventors  propose  the  name  of 
"  Rhodamines."  The  dyestuffs  are  alkylised  rhod.amines, 
produced  by  the  condensation  of  one  molecule  of  phthalic 
anhydride  with  two  molecules  of  dimethyl  or  diethyl-m- 
amidophenol.  The  latter  alkj-1-derivatives  are  prepared  by 
heating  the  hydrochloride  of  the  amidophenol  with  methyl 
alcohol  in  a  digester  to  about  1 70°  C.  for  eight  hours. 
The  excess  of  methyl  alcohol  is  distilled  off,  the  methylated 
amidophenol  basified  by  sodium  carbonate,  extracted  bj' 
ether,  and  purified  by  crystallisation  from  light  petro- 
leum. The  pure  substance  is  a  white  crystalline,  solid, 
melting  at  86°  C.  The  diethj-l-derivative  is  prepared  by 
substituting  ethylic  for  methylie  alcohol,  and  heating  to 
1 70°  C.  for  ten  hours.  After  extracting  the  diethyl- 
derivative  with  ether  and  distilling  off  the  solvent,  the  crude 
product  is  purified  by  distillation  in  a  current  of  carbon 
dioxide,  and  then  by  fractional  precipitation  with  scdiuiu 
carbonate  from  a  dilute  acetic  acid  solution  ;  the  impurities 
are  first  precipitated  and  then  the  base.  By  finally  crystal- 
lising from  a  mixture  of  carbon  disniphide  and  petroleum,  the 
compound  is  obtained  in  the  form  of  white  crystals  fusing  at 
74°  C.  The  next  part  of  the  specification  deals  with  the 
process  of  condensing  the  dimethylamidophenol  with 
phthalic  anhydride.  Ten  parts  of  the  dimethyl-derivative 
are  heated  with  twelve  parts  of  the  anhydride  for  4 — o 
hours   at    175°    C,  the  operation   being   conducted   in   an 
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enamelled-iron  vessel  heated  in  an  oil-bath,  access  of  air 
being  pieveuted  as  much  as  possible.  The  iiroduct,  when 
cold.,  is  powdered  and  crystallised  from  alcohol,  the 
phtlialate  of  the  new  colouringmatter  being  thus  obtained. 
The  latter  salt,  being  insoluble  in  T\ater,  is  converted  into 
the  more  soluble  livdrochloride  bv  agitating  the  finely- 
powdered  crude  product  with  weak  ammonia  for  some  hours, 
and  then  extracting  the  free  base  with  benzene.  The 
benzene  solution  of  the  base  is  then  shaken  up  with  hot 
dilute  hydrochloric  acid,  and  the  aqueous  solution 
separated— the  latter  depositing  the  hydrochloride,  on 
cooling,  in  the  form  of  small  glittering  crystals  The  free 
ba.se,  tetramethylrhodamine,  dried  at  100°,  has  the  formula 
CooHinOaNnMcj,  and  has  the  characters  of  an  amine.  The 
base  gives  a  red  fluorescent  solution  in  alcohol.  The 
hydrochloride  contains  one  molecule  of  HCI,  and  is  readily 
soluble  in  water  with  an  intense  crimson  colour,  with  an 
orange  fluorescence.  The  addition  of  hydrochloric  acid  to 
the  strong  aqueous  solution  throws  down  the  crystalline 
salt,  which  appears  blue  by  transmitted  light;  excess  of 
acid  changes  the  colour  to  red  or  orange.  The  colouring- 
matter  dissolves  in  strong  sulphuric  acid  with  a  yellow 
colour.  The  aqueous  solutions  of  the  salts  are  decolourised 
in  the  cold  by  ammonia  and  zinc  dust,  but  the  colour  is 
restored  by  potassium  ferricyanide.  The  colouring-matter 
imparts  pure  tints  of  red  to  silk  or  wool  from  a  neutral  or 
slightly  acid  bath  without  the  aid  of  a  mordant.  I'or 
cotton  a  tannin  mordant  is  employed.  The  shades  on 
animal  fibre  rival  the  bluest  of  the  eosins,  but  are  much 
faster  to  light.  The  properties  of  tetraethylrhodaniinc  are 
very  similar  to  the  foregoing,  but  the  free  base  is  soluble 
in  water,  and  more  soluble  in  benzene.  The  sohitions  of 
the  salts  are  also  bluer,  and  dye  fabrics  of  a  bluer  shade 
than  the  lower  hemolosrue. — K.  il. 


Improremeiils  in  the  Manufacture  nf  Colourhig-Matters. 
H.  II.  Lake,  London.  From  Wirth  and  Co.,  Frankfort- 
on->lain,  for  K.  Oehler,  Offenbach,  Germany.  Eng.  Pat. 
9614,  July  2,  1888.     &d. 

These  are  basic  yellow  colouring  -  matters  which  it  is 
proposed  to  name  "  Benzoflavines."  They  are  derivatives 
of  triphenylmethane  produced  by  condensing  one  molecule 
of  beuzaldehyde  with  one  molecule  of  a  meta-diamine,  and 
then  with  a  molecule  of  the  hydrochloride  or  sulphate  of 
the  same  base.  The  new  tetramines  on  treatment  with 
substances  capable  of  separating  ammonia  give  hydro- 
diamidopheuylacridines,  which  can  be  oxidised  to  diamido- 
phenylacridiues  or  benzoflavines.  The  course  of  the 
reactions  is  given  in  the  following  stages,  illustrating  the 
production  of  the  colouring-matter  from  benzaldehyde  and 
metatoluylene  diamme  : — (1.)  Kqual  weights  of  the  diamine 
and  aldehyde  are  made  into  a  paste  with  water  ;  the  mixture 
becomes  warm  and  the  product  (monobenzylidene-metato- 
luylene-diamine)  separates  as  a  viscid  resin  which  solidifies 
on  standing.  (2.)  7.i  lbs.  of  the  dried  and  p<iwdered 
product  from  the  last  operation  are  heated  v.ith  S.">  lbs.  of 
the  sulphate  of  the  meta-diamine.  in  500  lbs.  of  water,  to  a 
temperature  of  60" — 70"  C.  till  the  whole  has  dissolved. 
The  lenco-base  (tctramido-ditolylphenj'Imethane)  is  preci- 
pitated by  alkali.  Three  examples  are  given  showing  how 
the  leuco-base  can  be  obtained  in  one  operation  without 
first  isolating  the  benzylidine-product. —  (a.)  48  lbs.  of  the 
diamine  sulphate  are  mixed  with  20  lbs.  of  soda  lye  (40  per 
cent.)  and  UO  lbs.  of  water.  To  the  paste  10-6  lbs.  of 
benzaldehyde,  dissolved  in  24  lbs.  of  alcohol  of  95'  Tw.,  arc 
added,  and  the  mixture  kept  at  60°  till  everything  has 
dissolved.  The  leuco-base  is  separated  as  before,  (i.) 
61  lbs.  of  the  diamine  and  98  lbs.  of  the  hydrochloride  are 
dissolved  in  200  lbs.  of  alcohol  and  53  lbs.  benzaldehyde 
poured  in.  The  mixture  is  kept  at  70° — 80°  C.  until  the 
precipitation  of  the  hydrochloride  of  the  leuco-base  is 
complete.  The  crystalline  salt,  when  pure,  has  the  formula 
C.,H;4N4.2  IICI.  (c.)  A  mixture  of  100  lbs.  of  the  sulphate 
of  the  diamine  and  200  lbs.  of  50  per  cent,  alcohol  is  heated 
with  25  lbs.  of  benzaldehyde  for  several  hours,  in  an 
apparatus  provided  with  a  condenser.  The  sulphate  of  the 
leuco-base  gradually  separates  as  a  crystalline  deposit. 
(3.)  The  next  operation  is  the  production  of  the  hydro-basa 


(hydrodiamido-dimethylphenylacridine),  which  is  accom- 
plished by  heating  the  hydrochloride  or  sulphate  of  the 
icuco-base  with  hydrochloric,  sulphuric,  or  other  acid  in  an 
autoclave  tor  several  hours  at  160  .  The  salt  of  the  hydro- 
base  separates  out ;  the  tree  base  has  the  formula  C;ili,,[X:,. 
(4.)  The  hydro-base  is  oxidised  by  atmospheric  oxygen, 
but  it  is  found  better  to  use  ferric  chloride  ;  the  necessary 
quantity  of  the  latter  is  added  to  the  ice-cold  solution  of 
the  hydrochloride  of  the  base,  when  the  colouring-matter  is 
immcdiatel}'  precipitated.  If  zinc  chloride  is  present  a 
double  zinco-chloride  is  formed.  Metaphenylenediamine 
can  be  used  in  the  foregoing  operations,  and  substituted 
benzaldehydes  instead  of  benzaldehyde.  Thus  nitroben- 
zaldehyde  gives  nitrotetramido-bases  from  which  nitrobenzo- 
flavines  and  amidobenzoflavines  can  be  obtained.  The 
nitrotetramines  can  be  also  obtained  by  the  direct  nitrifica- 
tion of  the  triphenylmethane  derivative  by  means  of  nitric 
and  sulphuric  acids.  In  the  specification  the  details  of  the 
process  are  given  for  preparing  such  a  nitrotetramine, 
reducing  to  the  corresponding  amido-compound,  converting 
the  latter  into  the  acridine  base  and  then  by  oxidation  into 
para- amidobcnzoflavin.  The.se  colouring  -  matters  dye 
mordanted  cotton  of  a  yellow  colour ;  they  dissolve  with 
difficulty  in  cold  water,  more  readily  in  hot  water.  Dilute 
acids  precipitate  them  from  their  aqueous  solution.  They 
dissolve  in  stroitg  sulphmic  acid  with  a  yellow  colour,  the 
solution  having  a  greenish  fluorescence.  The  alcoholic 
solutions  have  also  a  strong  greenish-yellow  fluorescence, 
which  is  destroyed  by  dilute  acids.  The  free  bases  are 
colourless  and  insoluble  in  water. —  K.  M. 


COKBIOENDA. 

October  Number,  page  669,  Col.  1 . 
Article  "  Azo-colonra  from  Orfho-diamidoititbene.^* 

Line  4  from  formula,  for  "  and  "  read  '•  which.'"  Liiie  2 
abore  the  formula,  insert  comma  after  "  o-naphthylamiue 
"  sulphonic  acid  "  and  also  the  following  ■'  again  tetrazotised 
"  and  combined  with  two  further  molecules  of  a-naphthyl- 
"  amine  sulphonic  acid." 


VI.-DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  AND  BLEACHING. 

PATENTS. 

Improvements  in  Apparatus  or  Machinery  for  Washing, 
Scouring,  and  Bleaching  of  Fibres,  Fibrous  Materials, 
and  Textile  Fabrics.  M.  Ashworth,  Kochdale,  and 
K.  AVikl,  Littleborough.  Eng.  Pat.  12,28.-),  September  10, 
1887.     8rf. 

The  apparatus  consists  of  a  series  of  open  vessels,  or  one 
vessel  divided  into  sever.al  compartments,  for  containing  the 
washing,  scouring,  and  bleaching  liquors.  Over  each  vessel 
or  compartment  are  mounted  press-bowls,  rollers,  or  pulleys, 
for  conveying  forward  the  fibre  or  fabric.  Loose  fibrous 
material  is  carried  through  the  vats  by  endless  travelling- 
lath  creepers  provided  with  metallic  teeth  ;  or  by  endless 
double  belts  cr  aprons.  In  the  case  of  spun  or  woven 
textile  fabrics,  flanged  or  grooved  pulleys  are  substituted  for 
the  creepers  or  aprons,  the  fabric  being  treated  in  the  rope 
form.— AV.  E.  K. 


Improvements  in  the  use  of  Chromium  Compounds  in  Dyeing 
and  Printijig.  C.  D.  Abel,  London.  From  K.  Koepp 
and  Co.,  Oestrich,  Germany.  Eng.  Pat.  17,586,  December 
21,1887.     6d. 

In  place  of  the  acetate,  nitrate,  &c.  of  chromium,  and  of  the 
alkaline  bichromates  and  chromic  acid  used  in  calico-printing 
and  in  wool-dyeins,  the  use  is  claimed  of  chromium  fluoride, 
chromium  oxyfluoride,  and  the  double  salts  of  chromium 
fluoride  with  the  fluorides,  chlorides,  nitrates,  and  sulphites 
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of  potassium,  sodium,  or  ammonium.  The  advantage 
obtained  by  the  use  of  chromium  fluoride  in  dyeing  and 
printing  arises  from  the  fact  that  chromium  oxide  is  very 
easily  separated  from  a  solution  of  this  salt  on  heating, 
which  consequently  is  well  adapted  for  conveyinf^  chromium 
oxide  to  animal  and  vegetable  fibres.  In  this  respect  it 
resembles  the  more  costly  chromium  acetate.  The  hydro- 
fluoric acid  given  off  during  the  separation  of  the  chromic 
oxide  has  no  prejudicial  effect  upon  the  tint  to  be  produced 
or  upon  the  fibre. — W.  E.  K. 


All  fmprovcd  Process  for  Dyeing  Furs  or  Skills.  A.,  31., 
and  E.  Herrraauu,  Berlin,  Germany.  Eng.  Pat.  1913, 
February  8,  1888.     id. 

The  hairs  of  the  skins  to  be  coloured  are  fir>t  scoured  by 
means  of  a  hot  solution  cf  soda  ash,  applied  on  the  hair  side 
of  the  skins  by  means  or  a  brush.  After  drying,  the  skins  1 
are  washed  with  warm  water  to  remove  the  superfluous  soda 
and  then  brushed  over  with  a  weak  solution  of  acetic  acid. 
To  dye  the  skins  grey,  a  solution  is  first  applied  of  sulphate 
of  iron  and  pyrogallic  acid,  followed,  after  12  hours,  by 
solution  of  pyrolignite  of  iron.  After  standing  further 
12  hours,  they  are  washed  and  dried.  To  give  white  ends  to 
skins  thus  dyed,  a  solution  of  permanganate  of  potash  is  laid 
over  the  surface  of  the  hair  side  by  means  of  a  sponge,  the 
permanganate  being  subsequently  removed  by  sulphurous 
acid.  For  light  colours  th<'  skins  are  brushed  with  solutions 
of  aniline  colours,  left  for  2U  minutes,  washed  and  dried. 
To  whiten  the  ends  of  hairs  thus  dyed,  concentrated 
sulphurous  acid  is  made  use  of.  For  dark  shades  the 
aniline  colour  solutions  are  mixed  with  pyrolignite  of  iron. 

— W.  E.  K. 


Improvements  in  the  Production  of  Fast  Black  Colour  in 
Dyeing  or  Printing  Fibres  and  Fabrics.  J.  C.  Mew- 
bum,  London.  From  La  Societe  JeannoUe  ct  Compagnie, 
Paris,  France.     Eng.  Pat  11,501,  August  9,  1888.     id. 

This  invention  consists  in  the  production  of  a  fast  or 
permanent  black  colour  from  toliridine,  aniline,  or  other 
like  coal-tar  derivative  by  the  reaction  of  oxidising  and 
metalUc  salts  in  concentrated  baths. 

The  following  recipe  is  given  for  dyeing  100  kilos,  of 
cotton :  — 

Solution-  A. 

Ciilorate  of  potassium  or  sodium 2  to  3  kilos. 

Chloride  of  ammonium 1  to  2    ,. 

Sulphate  of  copper i  to  1    „ 

Sulphate  of  iron i  to  2    „ 

Vanadate  of  ammonium  1  to  2  ?rms. 

Gl.vcerin 1  to  2  kilos. 

Hot  water 55  litres. 

SoLTrrios  B. 

Toluidine  (or  other  coal-tar  derivative)  10  kilos. 

Hydrochloric  acid 9    „ 

Tartaric  acid i  to  1  kilo. 

Water  (added  after  solution) 30—33  litres. 

SoLrTios  C. 

Bicliromate  of  potassium  or  sodiiun  ...    3  to  6  kilos. 
Hot  water 100  litres. 

The  fibres  or  fabrics  are  placed  in  a  bath  composed  of 
equal  parts  of  solutions  A  and  B,  and  this  is  agitated  whilst 
the  dyeing  is  in  progress.  The  fibre  is  then  squeezed  or 
wrung  out  and  dried  at  the  nsual  temperature.  It  is  then 
passed  into  solution  C,  1  litre  to  each  kilo,  of  material  being 
employed,  and  finally  washed  in  cold  water.  In  thir.  wav 
firmer  blacks  are  obtained  than  from  aniline  oxidised  by  the 
ordinary  processes  in  dilate  baths.  The  colour  does  not 
change  by  the  action  of  reducing  bodies,  nor  does  it 
discharge  or  become  soiled  by  rubbing  or  friction.  For 
printing,  the  fabrics  can  be  submitted  to  the  bichromate 
solution  either  before  or  after  being  printed  with  a  mixture 
of  solutions  of  A  and  B  suitably  thickened. — W.  E.  K. 

1 


An  Improved  Composition  for  Cleaning  Fabrics  and  the 
like  and  Preserving  the  Colour  thereof;  also  applicable 
to  Cleansing  Purposes  generaltij.  L.  Grave,  London. 
Eng.  Pat.  12,045,  August  21,  1888.     id. 

To  an  infusion  of  the  bark  of  the  soap-berry  tree  (^Sapindus) 
is  added  a  fifth  part  of  ammonia  solution  and  •'  sufficient 
borax  to  soften  it  and  augment  its  cleansing  propcrries." 

When  required  for  use  it  is  diluted  with  about  100  parts 
of  water,  and  the  articles  to  be  cleaned  immersed  in  it  for 
a  few  minutes,  no  nibbing  being  necessary.  They  are  then 
taken  out,  rinsed,  and  dried. 

The  composition  is  applicable  to  the  cleansing  of  such 
materials  as  cretonne,  chintz,  satin,  crewel  work,  and 
tapestry. — B.  B. 


VII.-ACIDS,  ALKALIS,  AND  SALTS. 

yotes  on  the  Theory  of  the  Sulphuric  Acid  Process. 
F.  Kaschig.  Annalcn,  248,  123 — 140. 
Ix  connexion  with  a  previous  investigation  on  the  action  of 
sulphurous  acid  on  nitrous  acid  (.^Vnnalen,  241,  161,  this 
Journ.il,  1887,  820,  also  1888,  210),  the  author  modified 
Berzelius'  theory  of  the  sulphuric  acid  process.  While 
still  adhering  to  the  principle  of  that  theory,  he  altered  his 
views  on  the  intermediary  stages,  so  that  the  chamber 
process  is  now  expressed  by  the  following  equations  : — 


X(0H)3  +  SO3H: 


L 

H;0 
II. 


(OHV.N.SO2.OH 

dihydroxylamine 
sulphonic  acid. 


(OH)3.N.S03.0H  +  N(0H)3  =  2  XO  +  SO^H,  +  3  H,,0 

UL 

2  SO  +  O  +  3  HjO  =  2  S(0H)3. 

The  nitrous  acid  still  plays  the  principal  part  of  oxygen 
carrier,  in  opposition  to  Lunge's  theory,  wherein  this'part 
i.s  assigned  to  nitrosulphonic  acid.  Lunge  recently  adversely 
criticised  these  views  of  Baschig  (this  Journal,  1888,  208), 
and  the  present  paper  forms  a  reply  to  Lunge's  objections 
as  well  as  an  attack  on  Lunge's  own  theorv.  Lunge 
objects  to  equation  L,  because  there  is  no  proof  that 
dihydroxylamine  sulphonic  acid  is  formed  under  the 
conditions  existing  in  ordinary  vitriol  chambers.  According 
to  Easchig,  this  is  not  at  all  necessary,  as  it  is  an  inter- 
raediarv-  product,  which  is  at  once  decomposed  by  nitrous 
acid.  Raschig  remarks,  parenthetically,  that  Lunge  <rives  no 
proof  that  nitrosulphonic  acid  is  a  component  of  the  "^ses  of 
a  chamber  working  under  normal  conditions.  Equation  II. 
is  also  attacketl  by  Lunge,  who  states  that  nitrous  acid  is 
not  always  present  in  every  part  ot  the  chamber  system  in 
sufficient  quantity,  and  consequently  considerable  amounts 
of  nitrons  oxide  would  be  formed.  Kaschig  accepts  Luni^e's 
objection  as  a  support  for  his  theory,  and  mentions  that 
nothing  is  better  kiown  in  practice  than  the  fact  that  the 
vitriol  process  takes  place  so  much  easier  in  the  presence  of 
a  large  excess  of  oxygen  and  nitrous  acid  ;  the  absence  of 
that  excess  accounts  for  the  loss  of  "  nitre "  by  the 
reduction  of  nitric  oxide  to  nitrous  oxide.  But  if  there  be 
nitrous  acid  present  the  nitrogen  of  the  dihydroxylamine 
sulphonic  acid  is  at  once  oxidised  to  nitric  oxide. 
Berzelius'  old  theory  gives  no  explanation  for  the  large 
excess  of  nitrous  gases  required,  and  Lunge's  explanation 
for  the  disturbance  of  the  chamber  process  by  the  absence 
of  an  excess  of  nitrons  gases  is  considered  very  unsatis- 
factory. Equation  III.,  which  may  also  be  written  thus, — 
2  XO  +  0  =  XjjOj,  is,  according  to  Lunge,  incorrect,  as 
nitric  oxide,  oxygen  in  excess,  and  water  form  nitric  acid, 
and  in  the  absence  of  water,  nitrogen  peroxide.  If  that 
were  indeed  the  case,  Berzelius'  and  Raschig's  theory  would 
be  wrong,  as  it  would  not  account  for  the  regeneration  of 
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the  nitrous  acid.  However,  it  is  pointed  out  that  nitric 
oxide,  CTOU  in  the  presence  of  water,  does  not  form  nitric 
acid  instantaneously,  hut  oulv  very  gradually.  If  nitric 
oxide  be  kept  over  water  and  oxygen  aduiittod.  the  con- 
version to  nitri;  acid  is  very  gradual,  as  is  proved  by  the 
presence  of  red-brown  gases,  which  also  show  that  the 
process  goes  on  thi-ough  intermediary  stages,  which  finally 
end  in  the  formation  of  nitric  acid.  But  Lunge's  apparent 
mistake  does  not  end  here :  he  always  presupposes  the 
presence  of  large  amounts  of  steam  in  all  the  parts  of 
the  chamber,  whereas,  in  fact,  the  atmosphere  of  the 
chamber  is  relatively  dry.  If  gases  he  withdrawn  from  the 
chamber  and  kept  in  a  dry  bottle  they  remain  red  for  many 
days,  but  become  colourless  in  a  short  time  if  a  few  drops 
of  water  are  introduced  into  the  bottle.  If  chamber  gases 
were  saturated  with  steam  they  would  not  long  retain  their 
red  colour.  It  is  therefore  the  want  of  water  which  in 
vitriol  chambers  prevents  tlie  formation  of  nitric  acid, 
although  tliere  is  plenty  of  oxygen  present.  The  question  of 
the  formation  of  nitric  acid  is  thus  decided  by  the  author 
against  Lunge,  and  it  now  remains  to  be  proved  that  he  is 
mistaken  in  his  statement  that  nitric  oxide  in  the  absence 
of  water  is  converted  into  nitrogen  peroxide.  Lunge,  in 
proving  this  assertion,  quotes  the  results  of  three  laboratory 
experiments,  in  which  he  brought  together  measured 
volumes  of  nitric  oxide  and  pure  oxygen,  both  dried  by 
concentrated  sulphuric  acid.  The  resulting  red  gas  was  , 
analysed  and  proved  to  be  nitrogen  peroxide.  Although 
oxygen  was  present  in  large  excess,  nitrous  acid  was  only 
formed  in  traces.  So  far,  Limge  is  undoubtedly  right,  but 
in  applying  these  results  to  the  vitriol  chamber  his  con- 
clusions are  at  fault.  Firstly,  the  gaseous  mixture  in  the 
chambers  is  not  dried  by  concentrated  sulphuric  acid,  but 
still  contains  as  much  water  as  corresponds  to  the  vapour 
density  of  the  condensing-chamber  acid,  aud  secondly,  there 
is  not  an  excess  of  pure  oxygen  in  the  chambers,  but 
an  excess  of  oxygen  diluted  with  chemically  indifferent 
nitrogen.  If  Lunge  had  repeated  his  experiments  with  air 
instead  of  with  pure  oxygen,  he  would  have  found  that 
nitric  oxide  is  chiefly  converted  into  nitrous  acid,  even  in 
spite  of  a  large  excess  of  air.  Some  years  ago  Lunge 
declared  his  desertion  of  Berzelius"  theory  to  be  due  to  the 
fact  that  he  could  no  longer  support  Berzelius'  view  on  the 
regeneration  of  the  nitrous  acid.  'V^'ith  the  results  of  the 
last  experiments,  all  the  arguments  against  that  part  of 
Berzelius'  iheorj-  fall  to  the  ground.  There  still  remains 
the  question  whether  Lunge's  nitrosulphouic  acid  is  essential 
to  the  formation  of  sulphuric  acid.  Pure  nitrous  acid, 
sulphurous  acid,  aud  steam  passed  through  a  glass  tube,  give 
rise  to  a  copious  and  regular  formation  of  sulphuric  acid, 
while  colom-less  nitric  oxide  escapes  at  the  other  end  of 
the  tube,  whereas  oxygen  is  absolutely  necessary  for 
Lunge's  equation — 

2  SOo  +  NA  -H  HoO  +  O;  =  2  SOsCOHXNOs). 

This  experiment  is  certainly  not  a  confirmation  of 
Lunge's  theory.  The  formation  of  nitrosulphuric  acid 
undoubtedly  takes  place  in  the  chambers  if  there  be  too 
little  steam  present,  and  also  in  the  Glover  tower,  but  that 
nitrosulphouic  acid  is  at  all  temporarily  formed  in  the 
chambers  under  normal  conditions  is  now  more  doubtful 
than  ever,  and  as  long  as  there  is  any  doubt  in  the  matter 
there  is  no  reason  to  abandon  the  principle  of  Berzelins' 
theory,  which  still  best  explains  all  the  processes  going  on 
in  the  sulphuric  acid  chambers. — S.  H. 


On  the  Alkaline  Aluminales.  C.  .I.Bayer.  Chem.  Zeit. 
12,  1209—1210. 
The  author  has  investigated  the  spontaneous  decomposition 
which  occurs  in  solutions  of  sodium  and  potassium  aluminates. 
The  compound  obtained  by  fusing  alumina  and  soda  in  the 
proportions  required  by  the  fornmla  Al.j.03.Na,j,0,  and  con- 
sidered as  the  normal  aluminate,  forms  with  water  a  very 
unstable  solution.  The  white  precipitate  which  separates 
out  has  the  composition  AUO3. 3  H^U,  and  by  very  slow 
precipit:ition  perceptible  crystals  resembling  hydrargillite 
may  be  obtained.     By  occasional  shaking  of  the  solution 


containing  the  precipitate  during  the  course  of  several  days 
a  solution  of  an  aluminate  is  obtained,  which  is  permanent, 
and  the  separation  of  aluminium  hydrate  ceases,  liepeated 
experiments  show  that  this  permanent  stage  is  reached 
when  the  molecular  proportion  is  1:6,  that  is,  the  solution 
contains  Al./);, .  6  Xa^O.  If  the  normal  aluminate  be 
dissolved  in  water  contaiuing  so  much  sodium  hydrate  as 
will  form  the  compound  ALO3.2  Na^O,  the  solution  will  be 
permanent  for  any  length  of  time,  unless  the  spontaneous 
decomposition  be  induced  by  the  introduction  of  a  little 
carbonic  acid,  or  a  portion  of  spontaneously  precipitated 
alumina,  when  the  action  goes  on  until  the  1:0  stage  be 
reached.  Glass  powder,  sand,  or  gelatioous  aluminium 
hydrate  will  not  set  up  the  spontaneous  decomposition. 
The  permanent  solution  usually  takes  about  three  to 
four  days  in  forming.  The  existence  of  four  definite 
modifications  of  sodium  aluminate  is  inferred,  AloO3.Na.2O, 
AI2O3.2  Na„0,  Al„03.3  Na^O,  and  Al.Pj.G  HoO.' 

AI0O3.3  Na.,0  is  iormed  by  roasting  alumina  with  excess 
of  sodium  carbonate,  the  alumina  being  capable  of  driving 
out  three  equivalents  of  carbonic  acid,  but  no  more.  (See 
Eug.  Pat.  10,093  of  18S7,  this  Journal,  1888,  625.) 

— G.  H.  B. 


On  the  Manufacture  of  Sorax  from  Boronatrocalcite. 
F.  Witting.     Zeits.  f.  angew.  Chem.,  1888,  483—48". 

All  the  borax  now  manufactured  in  Germany  is  prepared 
from  boronatrocalcite,  commerciallv  known  as  borate  of 
lime  or  "  tiza  "  (Na„BjO;  +  2  CaBjO;-H  18  H-,0).  It  is 
found  in  large  quantities  in  the  north  of  Chili,  at 
Marieunga,  aud  Pedernal,  and  at  Ascotan,  which  is  situated 
about  90  miles  from  Antofagasta.  It  is  also  shipped  from 
Rosario  (^ Argentine),  and  in  this  case  too  is  obtained  from 
beds  situated  not  far  from  Ascotan.  The  borate  of  lime 
from  Ascotan  is  superior  to  that  from  Marieunga,  as  it 
contains  on  the  average  34  per  cent,  of  boron  trioxide,  as 
against  12 — 24  per  cent. ;  it  also  contains  much  less  calcium 
sulphate  than  the  latter,  and  consequently  requires  much 
less  soda  for  its  decomposition.  The  borate  of  lime  from 
Antofagasta  goes  direct  to  a  syndicate  in  Hamburg,  which 
consists  of  the  three  refineries.  Hell  and  Sthamer,  ilorgen- 
stern.  Bigot,  and  Co.,  and  Julius  Grossman.  This  .syndicate 
also  sells  to  other  refineries  at  a  price  which  is  regulated 
according  to  the  price  of  borax.  Since  the  formation  of 
the  syndicate  the  price  of  borax  has  remained  firm  at 
60  to  62  marks  per  100  kilos,  during  the  last  two  years. 
The  manufacture  of  borax  from  borate  of  lime  is  divided 
into  four  parts. 

1.  Boiling  of  the  borate  of  lime  with  soda. 

2.  Working  up  the  residual  mud. 

3.  Fine  crystallisation. 

4.  Working  up  the  lyes. 

1.  The  borate  of  lime  is  coarsely  ground  in  a  disintegrator, 
aud  2,500  kilos,  at  a  time  of  this  are  mixed  with  4  —  5  times 
as  much  water.  The  mixture  is  heated  directly  by  steam 
in  a  large  vat  provided  with  a  powerful  mixing  appai'atus. 
As  soon  as  the  mixture  begins  to  boil,  calcined  soda  is 
added.  The  quantity  of  the  latter,  which  is  necessary, 
depends  on  the  amount  of  boron  trioxide  and  calcium 
sulphate  present  in  the  borate  of  lime.  The  presence  of 
too  much  sulphate  spoils  the  quality  of  the  lye.  In 
this  case  much  work  and  much  steam  are  wasted  in  its 
removal.  As  a  rule  the  soda  should  be  added  in  slight 
excess.  It  is  better  still  to  nse  a  mixture  of  equal  parts 
of  calcined  soda  and  sodium  bicarbonate,  as  in  this  case 
the  boiling  goes  on  quicker  and  the  mixture  is  more  fluid. 
The  mixture  should  not  be  too  alkaline,  as  in  this  case 
sodium  metaborate  (NaBO«4-4  H.,0)  is  also  obtained  on 
crystallisation,  and  as  this  only  contains  four  molecules 
of  water  the  loss  is  considerable.     The  reaction  is — 

NaoB^Oj  +  Na.,C03  =  4  NaBO.,  +  COo. 

On  the  other  hand,  if  a  slight  excess  of  carbonate  he  not 
present,  crystallisation  is  very  slow.  When  the  soda  is 
being  added  the  mixture  froths  up  violently,  but  this 
frothing  can  be  easily  overcome  by  shutting  off  the  steam 
and   adding  cold    water,   which   should  be   near   at   hand. 
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When  the  boiling  is  over  the  mixture  is  allowed  to  settle, 
the  supernatant  lye  syphoned  off,  and  the  sedimeut  passed 
through  a  filter  press.  The  lyc  should  have  an  average 
coneeufnition  of  30~ — 35"  Baume  or  more.  The  degree  of 
concentration  is  regulated  by  the  amount  of  sodium  sulphate 
present.  The  lye  is  run  into  rectangular  iron  tanks  of 
1,000  to  1,500  litres  capacity,  and  allowed  to  crystallise  in  a 
well-ventilated  cool  place.  The  crude  borax,  which  contains 
about  40 — 50  per  cent,  of  borax,  40  per  cent,  of  sodium 
sulphate,  and  10  per  cent,  of  common  salt,  crystallises  out 
on  the  sides  and  bottom  of  the  vessels  in  three  or  four  days. 
The  lyes  can  be  employed  several  times  for  the  boiling, 
but  when  they  get  too  concentrated  it  is  best  to  evaporate 
them  down.  The  crude  borax  then  obtained  contains 
sufficient  borax  to  be  worked  up  by  the  usual  method,  but 
the  subsequent  crystallisations,  containing  only  10  per  cent, 
of  borax,  have  to  be  specially  worked  up. 

2.  To  obtain  the  borax  still  present  in  the  filter-pressed 
sediment  the  latter  is  either  lixiviated  in  the  press  or  the 
cakes  are  removed  and  lixiviated  with  hot  water.  This 
lixiviation  is  necessary  to  obtain  a  goad  yield.  The  lyes 
thus  obtained  are  boiled  down  and  crystallised. 

a.  The  crystallisation  vats  used  in  the  refining  process 
are  large  iron  rectangular  vessels  capable  of  holding  8  to 
10  cbms.  They  are  cased  in  wood,  and  the  interspace  is 
packed  with  some  non-conducting  material,  as  it  is  verv 
important  that  irregularities  in  cooling  be  avoided  in  order  to 
obtain  crystals  of  the  necessary  hardness  and  size.  The 
crude  borax  is  dissolved  in  pure  water  in  quantity  sufficient  : 
to  obtain  a  boiling  hot  lye  of  30^  B.  The  fine  lyes  obtained 
can  be  several  times  employed  for  dissolving  fresh  quantities 
of  crude  borax  ;  but  as  the  amount  of  salt  and  sodium 
sulphate  increases,  the  gravity  of  the  solution  is  increased. 
Lyes  which  are  too  concentrated  should  not,  however,  be 
employed,  for  in  this  case  octahedral  borax  containing 
five  mols.  of  water  crystallises  out  at  a  high  temperature, 
and  loss  is  thereby  entailed,  as  commercial  prismatic  boras 
contains  10  mols.  of  water.  To  remove  iron  and  orsranic 
matter,  which  colour  the  borax-sodium,  hy-poehlorite  is 
added.  This  is  obtained  by  digesting  bleaching  powder  with 
sodinm  carbonate  solution,  and  the  clear  liquid  is  added 
to  the  borax  solution  until  the  latter  is  limpid  and  gives  no 
reaction  with  potassium  ferrocyanide.  The  crystallisation 
vats  are  all  but  filled  wiih  the  borax  solution  and  carefullv  ' 
covered  up.  After  10  to  14  days  the  temperature  has 
sunk  to  S3\  and  the  borax  crystallisation  is  finished. 
At  this  temperature,  too,  the  sodium  sulphate  begins  to 
crystallise,  so  that  at  33"  the  liquor  must  be  run  off.  The 
borax  crust  (about  20  cm.  thick)  is  then  freed  from  mother-  [ 
liquor  by  sparging  it  with  water  or  washing  it  with  a 
sponge.  It  is  then  knocked  off  with  a  hammer,  freed  from 
adhering  dirt,  and  dried  in  baskets  at  30',  in  a  drying 
chamber,  for  24  hours.  Small  imperfect  crystals  are  then 
removed  and  the  borax  is  finally  packed  into  barrels 
lined  with  blue  paper  and  capable  of  holding  from  3  to  ^ 
400  kilos. 

4.  A  very  important  point  is  the  working  up  of  the  large 
quantities  of  lye  obtained  in  the  crude  and  fine  crystallisa- 
tion. The  lyes  should  not  contain  too  much  sodium 
sulphate  and  salt.  In  winter  the  lyes  which  have  previously 
been  strongly  concentrated  are  run  into  crystallisation  vats 
which  are  placed  in  the  open  air.  The  Glauber's  salt  then 
crystallises  out  in  large  quantities.  In  summer  crystallisa- 
tion is  very  difficult,  and  the  sodium  sulphate  and  salt  have 
then  to  be  boiled  out.  This,  however,  entails  loss,  as  the 
hard  crusts  formed  on  the  sides  of  the  vessel  contain 
3  per  cent,  of  borax,  which  is  lost.  The  sodium  sulphate 
thus  obtained,  as  well  as  that  (containing  10  per  cent,  of 
borax)  obtained  in  the  crude  borax  distillation,  are  mixed 
and  gently  heated,  being  stirred  up  and  worked  all  the 
time  until  the  sulphate  just  dissolves  in  its  water  of 
crystallisation.  The  liquid  is  at  once  run  off  and  the  hard 
pieces  of  borax  left  are  worked  up  in  the  fine  crystallisation. 
To  obtain  a  satisfactorj-  yield  all  loss  by  spilling  should  be 
avoided,  and  great  care  has  to  be  exercised  in  the  manu- 
facture. Witting  prefers  iron  to  lead  crystallisation  tanks, 
as  they  are  much  stronger,  and  after  some  use  the  sides 
become  perfectly  polished.     With  the  present  cheap  soda 


he  prefers  the  above  method  to  the  acid  method,  as  the 
plant  is  not  so  seriously  attacked,  and   considerable   loss 
j   results  in   the   latter  method  from  boric  acid  being  volatile 
with  steam.     (See  also  this  Journal,  1887,  545.) 

— F.  W.  T.  K. 

PATENTS. 
Improvements  in  Apparatus  suitable  for  Prepariny   Oxy- 
chloride   of  Matptesium.     W.    F.   B.   Weldon,   London. 
From  A.  IJ.   Pechiney,   Salindres,   France.    Eng.   Pat. 
14,653,  October  27,  1887.     8(f. 

Improvements  in  Apparatus  suitable  for  Use  in  the  Process 

of  Desiccating    Oxychloride   of  Magnesium.     W.  F.  R. 

Weldon,    London.     From    A.    R.    Pechiney,    Salindres, 

France.     Eng.  Pat.  14,634,  October  27,  1887.     Is.  Id. 

The  descriprion  of  the  apparatus  contained  in  these  two 

patent   specificatious   has   already   been   published   in  this 

Journal   in   connexion   with   Professor   Dewar's   paper   on 

"  The  Weldon-Pechiney   Process  for  the   Manufacture  of 

Chlorine  from  Chloride   of  Magnesium."'     (This  Joamal, 

1888,  775—782.     Figs.  1  to  5.)— S.  H. 


The  Treatment  tf  Alkali  fVaste  for  Use  in  the  Purification 
and  Deodorisation  of  Seirage  and  Impure  Waters  or 
Matters.  J.  Hanson,  Wakefield.  Eng.  Pat.  14,997, 
November  3,  1887.     6d. 

See  under  XVHI.  B.,  page  763. 


Improvements  in  Apparatus  for  the  Distillation  of 
Ammoniacal  Fluids.  G.  E.  Da»TS,  Manchester.  Eng. 
Pat.  15,540,  Xovember  14,  1887.     8d. 

The  still  consists  of  a  metal  cylinder  fitted  with  a  series  of 
trays  placed  one  above  the  other  and  perforated  with  a 
number  of  small  holes  about  three-sixteenths  of  an  inch  in 
diameter,  distributed  in  the  proportion  of  one  for  about 
every  square  inch  of  tray  surface.  Each  tray  is  provided  with 
an  overflow  pipe  dipping  doi\Ti  into  a  shallow  well  on  the 
tray  next  below.  In  practice,  steam  is  admitted  at  the 
bottom  of  the  still,  and  the  liquor  flows  downward  from 
tray  to  tray  by  the  overflow  pipes,  the  evolved  gases  and 
vapours  making  their  way  upwards  through  the  perforations 
and  keeping  the  liquor  on  each  tray  at  a  depth  corresponding 
to  the  top  of  the  overflow  pipe.  When  the  liquor  has 
descended  through  a  certain  number  of  trays  (sufficient  to 
remove  the  volatile  ammonia),  it  flows  to  an  adjacent  vessel 
where  it  is  treated  with  lime  or  soda,  and  whence  it  passes 
by  gi-avitation  to  the  topmost  of  the  remaining  travs  of  the 
still  to  complete  its  passage  through  the  series.  When  the 
quantity  of  liquor  to  be  treated  is  irregular  the  patentee 
prefers  to  make  the  perforations  in  a  flat  cylindrical  cap 
standing  over  an  opening  in  the  centre  of  the  tray. 
Drawings  are  attached  to  the  specification. — A.  R.  D. 


Apparatus  for  Generating  Carbonic  Acid  Gas.     F.  Foster, 

London.  Eng.  Pat.  16,084,  November  23,  1887.  »d. 
The  object  of  this  invention  is  to  make  the  supply  of 
carbonic  acid  gas  more  continuons  by  avoiding  the  stoppage 
for  recharging  the  generator  with  the  carbonate  or  the  acid. 
By  means  of  a  slide  v.alve  the  desired  quantitv  of  the 
carbonate  is  admitted  into  the  generator,  while  a  discharge 
valve  at  the  bottom  is  automatically  closed  and  opened 
periodically  to  withdraw  the  residue.  Both  valves  and  the 
acid  supply  are  controlled  by  the  movement  of  a  revolWng 
shaft,  the  roUition  of  which  in  one  direction  or  the  other  is 
governed  by  the  rise  and  fall  of  the  gas-holder.  The  shaft 
is  also  fitted  with  cams  which  are  arranged  so  as  to  open 
the  discharge  valve  whenever  by  the  failure  to  produce  gas 
the  gas-holder  bell  falls  below  a  certain  point.  The  discharge 
valve  then  closes  again  automatically,  and  the  further 
descent  of  the  gas-holder  bell  operates  on  the  shaft  which 
by  its  cams  opens  the  acid  inlet  tap  and  the  slide  valve  for 
admitting  the  carbonate. — S.  H. 
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Improvements  in  the  Manufacture  of  Carbonic  Acid  and 
Magnesia.  H.  Li-ffmaiin,  I'liiladelphia,  U.S.A.  Eng. 
I'at!  8208,  June  5,  1888.  6(/. 
Tuis  invention  has  reference  to  tlie  luauufacture  of  carbonic 
acid  and  e.xtra  heuvy  magnesia.  Magnesite  is  crushed  and 
heated  in  a  gas-retort  to  about  750°  C.  Carbonic  acid  in  a 
moderately  pure  state  is  given  off,  and  after  cooling  and 
drWng  can  be  liquefied  for  commercial  purposes,  while  the 
residue  consists  of  magnesia,  distinguished  for  its  high 
specific  gravity. — S.  H. 


TIII.-GLASS,  POTTERY,  AND 
EAETHENWAEE. 

Researches  on  Glazes/or  Porcelain.     C.  Lauth  and 

G.  DutaiUy.     Bull.  Soc.  Chim.  50,  221—251, 

The  authors  divide   their  work   into  two  portions,  the  first 

part   treating  of  colourless,   and   the    second   of  coloured 

glazes. 

First  Pakt. 
These  glazes  may  be  considered  as  a  combination  of 
silicate  of  alumina  with  one  or  more  silicates  of  the  alkalis, 
alkaline  earths,  or  metallic  bases  :  the  bases  actually  investi- 
gated being  potash,  soda,  magnesia,  lime,  strontia,  baryta, 
and  zinc  oxide.  Relatively  simple  mixtures  were  in  all 
cases  made  out  of  the  great  number  of  possible  combi- 
nations, and  those  were  especially  studied  which  might  be 
capable  of  industrial  application.  The  mode  of  work  was 
to  make  an  exceedingly  intimate  mixture  of  the  components, 
to  suspend  this  in  water,  and  apply  to  the  porcelain  in 
a  moistened  state,  the  pieces  of  porcelain  being  of  such  a 
composition  that  a  temperature  of  about  1,.350'  was  required 
to  fire  them.  The  firing  was  either  performed  rapidly  in  a 
Perrot  furnace,  or  more  slowly  in  the  Sevres  furnace.  The 
composition  of  the  glazing  mixture  was  such  that  the  ratio 
between  the  oxygen  of  the  silica  to  the  oxygen  of  the  bases 


was  as  3  to  60,  this  being  nbout  the  ratio  which  is  found  in 
the  pegmatite  employed  as  the  glaze  for  the  hard  Sevre.'? 
porcelain.  The  mixtures  were  usuall_y  prepared  from  sand, 
kaolin,  and  either  the  oxide  or  the  carbonate  of  the  other 
bases.  But  in  the  case  of  potassium  and  sodium,  both  of 
whose  oxides  and  carbonates  are  soluble  in  water,  a  frit 
containing  the  corresponding  alkaline  alumino-silieate  was 
prepared  either  from  pegmatite  or  a  natural  felspar,  and 
having  about  the  composition  of  either  orthose  or  albite. 

The  fir.st  portion  of  the  work  was  divided  into  three 
principal  sub-divisions  as  follows  : — 

A.  Silicates   containing   only   one  base   in    combination 

with  silica  and  alumina. 

B.  Silicates  containing  two  different  bases  combined  with 

silica  and  alumina. 

C.  Silicates   eontaitiing  several    bases    in    combination 

with  silica  and  alumina. 
In  the  first  two   series  the  materials  were  combined   in 
simple  proportions  to  form  well-defined  compounds,  whilst 
in   Series    C.    they    were    mixed    together    in    empirical 
proportions. 

Series  A. 

1.  Silicates  m  AUO^,  n  K;0,;)  SiOj. — The  mixture  of  these 
silicates  was  made  by  the  aid  of  frits  containing  potassium  ; 
orthose  being  too  expensive  for  use  on  an  industrial  scale. 
The  results  were  \evy  bad,  the  glaze  being  difficult  to  apply, 
and  on  drying  leaving  portions  of  the  porcelain  uncovered. 
Moreover,  it  could  not  stand  firing  without  the  formation 
of  bubbles. 

2.  Silicates  m  AUO3,  n  Na„0,  p  SiO^- — The  remarks  made 
in  the  foregoing  division  apply  here  also. 

3.  Silicates  m  AUO;,,  n  MgO,  p  SiO,. — In  this  case  it  was 
not  found  to  be  possible  to  cause  the  mass  to  thoroughly 
fuse,  no  matter  how  the  relative  proportions  of  the 
ingredients  were  varied. 

4.  Silicates  m  Al.,03,  n  CaO,  p  Si02. — This  mixture  fuses 
much  more  readily  than  the  one  containing  magnesium, 
and  it  was  also  noticed  that  the  fusibility  increased  as  the 
percentage  of  lime  increased.  Experiments  were  made 
with  the  mixtures  given  in  the  table  below  :  — 


Formula. 

A:B.» 

"ISm                »-<!■                 «>='"'• 

SiOo.                   A1203.                   CaO. 

3Al203,4CaO 

2Al203,3CaO 

Al203,2CaO.  

AUO,.  S  CaO 

3  :C0 
3:  GO 
3:60 
3:  GO 
3:00 

43 

33-85 
29- 02 
21 -80 
29-02 

53 

53-71 
55-23 
57 -OS 
63-17 

21 

22-34 
26-53 
32  74 
26-53  • 

72-29 
72-20 
71-67 
70-52 
73-78 

15-95 
15-30 
13-44 
11-27 
12-44 

11-70 
12-50 
14-89 
15-31 

13-78 

Nos.  1  and  2  were  incompletely  vitrified ;  No.  3  was 
thoroughly  fused  ;  JVo.  4  gave  a  good  glaze ;  No.  5,  which 
is  rather  more  siliceous  than  No.  3,  beluvved  much  as 
No.  2. 

The  exclusively  calcareous  glazes  were  not  so  trans- 
parent as  those  containing  a  little  alkali. 

.5.  Silicates  m  ^Vl-jOj,  n  BaO,  p  SiOj. — These  glazes  were 
rather  more  fusible  than  those  containing  lime,  but  were 
more  apt  to  contain  bubbles. 

6.  Silicates  m  ALO^,  n  SrO,  /)  SiO;. — In  this  ease  the 
results  were  almost  identical  with  those  obtained  in  the  case 
of  barium. 

7.  Silicates  m  ALO3,  n  ZnO,  p  S\0„. — It  was  found  here 
also,  as  in  the  case  of  magnesium,  that  none  of  the 
mixtures  would  fuse  under  the  required  conditions. 

From  these  experiments  it  appears  that  in  each  group  of 
alkahs,  alkaline  earths,  and  earths,  the  higher  tlie  atomic 
weight  of  any  given  member  the  more  readily  fusible  is  the 
mixture  prepared  from  it.  And  further,  that  in  each 
mixture  there  is  a  proportion  giving  the  maximum 
fusibility.      Thus  we  have,  on  the   one  haml,  the  infusible 


Ratio  between  the  oxygen  of  the  silica  and  the  oiygen  of  the  bases, 

calcium  silicate,  and,  on  the  oth 


the  infusible  aluminium 
silicate ;  but  by  mixing  the  two  together  a  proportion  is 
arrived  at,  giving  the  maximum  fusibility. 

Series  B. 

In  this  series,  mixtures  containing  two  bases  were  studied. 
The  composition  of  the  silicates  obt.aincd  on  fusing  the 
different  mixtures  may  be  expressed  by  the  general 
formula — 

m  AUOj,  n  B',  p  B",  7  SiOj,  where  usually 
>n  =  1,  n  =  1,  /)  =  1,  and  q  =  9. 

This  series  is  also  sub-divided  according  to  the  mixtures 
studied. 

1.  Mixtures  of  alkaline  bases.  —  The  only  possible 
mi.xture  in  this  case  is  between  potassium  and  sodium. 
The  drawbacks  mentioned  in  Series  A.  under  potassium  and 
sodium  exist  here  when  frits  are  employed,  but  some 
mixtures  have  been  prepared  with  the  aid  of  felspar.  In 
no  case,  however,  was  complete  vitrification  obtained  at  the 
required  temi]eratuie — :ibout  l,.-)50°. 
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2.  Mixtures  containing  an  alkali  and  an  alkaline  eaitli. — 
These  preparations  could  only  be  obtained  bv  the  aid  of 
frits,  and  were  unsatistactory  nnless  the  frit  had  been  very 
recently  prspared,  in  which  case  fairly  good  results  were 


obtained  with   combinations  of  potassium  and  sodium  with 
calcium,  barium  and  strontium. 

3.  Mixtures   containing  two  alkaline  earths. — These  are 
given  in  the  subjoined  table  :  — 


Bases  taken.                        Sand. 

Calcined                   rT,.it 
Kaolin.                    "'*'''• 

M'^--               Ca^Sa^.              SliaT. 

1 
CttO  MeO '             55-23 

29*62 

13-27 
13-27 

13-27 

5-31           ' 

-26-14 

5-31                         2614 
5-31 

1              -26-14 

t'aO,  BaO 55-23 

■29-22 
29-62 
29-G2 
24-62  (f) 
29-62 

CaO,  SrO 55  "*3 

10-57 

MgO.BaO 55-23 

MgO.SrO 55-23 

BaO,  SrO 55-23 

19-57 

The  combiuatious,  however,  were  not  satisfactory,  partly 
because  complete  fusion  did  not  set  in,  and  partly  because 
there  was  a  lack  of  transparency. 

4.  Mixtures  of  an  alkaline  earth  tcith  zinc  oxide. — Zinc 
oxide  was  combined  in  turn  with  the  oxides  of  bariam, 
strontium,  calcium,  and  magnesium,  but  satisfactory'  fusion 


did  not  take  place,  and  the  transparency  also   was  not 
good. 

Summing  up  their  results  for  Series  B.,  the  authors  point 
out  that  the  fusibility  of  the  different  mixtures  is  about  the 
mean  of  the  fusibility  of  the  silicates  composing  them,  and 
they  embody  their  views  in  the  following  table  : — 


- 

K.O. 

NajO. 

MgO. 

CaO.           1           BaO. 

SrO. 

ZnO.- 

K,0 

Fused  at  a 
temperature 
beloff  1,350°. 

.... 

.... 

!      ....      ! 

XajO 

Fused  at  a 
temperature 
below  l,3o!J°. 

Fused  at  a 
temperature 
below  1,350°. 

.... 

.. . 

MgO 

Not  completely 
fused. 

Began  to  fuse. 

Did  not  fuse. 

CaO 

Completely 

fused  and  a  good 

glaze. 

Completely 

fused  and  a  good 

glaze. 

Began  to  fuse. 

Fairly  well  fused. 

i 

BaO 

Almost 
completely  fused. 

Almost 
completely  fused. 

Began  to  fuse. 

Fairly  well  fused. 

Fairly  well  fused.             

j 

.... 

SrO 

Almost 
completel.T  fused. 

Almost 
completely  fused. 

Began  to  fuse. 

Nearly  fused. 

Fairly  weU  fused.  Fably  well  fused. 

.... 

ZnO 

Began  to  fuse. 

Began  to  fuse. 

Began  to  fuse. 

Began  to  fuse. 

Began  to  fuse.    '    Began  to  fuse. 

Did  not  fuse. 

Series  C. 
In  the  two  preceding  series  the  authors  show  that  mix- 
tures containing  alkalis  give  the  most  transparent  and  com- 
pletely fused  glazes.  Calcium  oxide  alone  gives  a  good 
glaze,  but  it  is  always  a  Httle  opaque,  as  though  a  certain 
amount  of  crystallisation  had  taken  place.  As,  however, 
this  body  seemed  to  be  the  most  promising,  from  an  indus- 
trial point  of  view,  it  was  specially  studied  in  this  series,  in 
mixtures  obtained  by  the  addition  of  chalk  and  sand  to 
pegmatite  and  felspar,  with  reference  to  its  effect  in  altering 
the  fusibility  of  the  various  mixtures.  It  is  shown  that  by 
diminishing  the  silica  or  the  alumina  the  fusibility  increases. 
In  one  special  case,  in  which  the  proportions  were  as 
follows — 


Pegmatite. 

Sand. 

Chalk,  j    SiOj. 

AljOj.      KNaO.     CaO. 

66 

29 

9           75-05 

12-23 

7-«        5-19 

it  will  be  seen  that  there  is  about  the  same  amount  of  silica 
as  in  the  pegmatite  us.-d  in  the  time  of  Brongniart  for  the 
glaze  of  hard  .Sevres  porcelain.  But  by  substituting  in  the 
pegmatite  about  2  per  cent,  of  lime  for  2  per  cent,  of 
alumina,  the  point  of  fusion  is  lowered  about  150^. 

Besides  these  siliceous  glazes,  others,  in  which  a  part  of 
the  silica  had  been  replaced  by  borates,  fluorides,  or  phos- 
phates were  examined.  In  the  case  of  the  borates,  good 
results  were  obtained,  a  mixture  of  oO  parts  of  ciilcium 
borate  with  35  of  sand  and  35  of  kaolin  giving  a  quite  satis- 


factory glaze.  With  calcium  fluoride  a  much  higher  degree 
of  fusibility  was  obtained  than  with  calcium  carbonate,  and 
it  was  also  a  valuable  substance  for  using  with  coloured 
oxides.  The  use  of  cryolite,  even  in  such  small  proportions 
as  2  to  .3  per  cent.,  always  caused  the  formation  of  bubbles. 
With  phosphates,  the  results  were  bad  ;  but  this  material 
might  be  employed  in  the  manufacture  of  "  crackle  " 
porcelain. 

Secokd  Part. 

Coloured  Glazes. 

In  the  present  methods  for  colouring  porcelain  there  are 
very  grave  defects.  The  colouring  material  is  either  mixed 
with  the  porcelain  itself,  when  the  characteristic  properties 
of  the  porcelain  almost  disappear,  and  the  article  seems  to 
be  made  of  metal  or  varnished  wood,  it  not  being  possible 
to  recognise  the  grain  or  transparency  of  the  ware  ;  or  else 
the  colours  are  applied  to  the  surface  of  the  porcelain.  In 
this  case  also,  the  colours  being  opaque,  spoil  the  lustre  of 
the  porcelain,  and  their  own  beauty  is  at  the  same  time 
much  lessened.  These  defects  do  not  exist  when  coloured 
glazes  are  taken.  The  introduction  of  the  metallic  oxide, 
however,  alters  the  fusibihty  of  the  glaze,  and  hence  the 
composition  of  this  latter  must  also  be  altered.  Thus,  in  a 
calcereous  glaze  experience  shows  that — • 

8  parts  of  uraniiun  nitrate  diminis'n  the  chalk  in  the 

proportion  of 4  parts. 

5  parts  of  cobalt  oxide  ,.  „  ,.  5     „ 

S  parts  of  colcothar  „  „  ,.  4 

8  parts  of  manganese  ..  ,.  „  4     „ 

•*  parts  of  copper  oiide  ..  „  „  4 
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Of  the  different  methods  for  applying  the  glaze,  the 
aiitliors  find  that  the  best  results  are  obtained  by  dusting, 
and  it  is  bettor  to  obtain  the  required  thiokni'ss  by  successive 
operations  rather  than  bv  one  alone.  The  thicker  the  layer 
the  better  the  subseciuent  effect,  but  it  is  then  more  p.pt  to 
start. 

The  different  colours  are  prepared  as  follows  :— 
Yellow.— By  the   addition  of    8   per  cent,   of    uranium 
nitrate  to  the  elements  of  the  glaze.     A  greater  percentage 
is  apt   to  give   a  blacker   colour.     Calcium  fluoride  gives 
better  results  than  the  ordinary  calcareous  flux. 

Blue. — About  5  per  cent,  of  cobalt  oxide  is  sufficient,  and 
the  blue  is  not  so  violet  in  colour  as  in  the  Sevres  porcelain. 
An  addition  of  2  per  cent,  of  cobalt  chromate  also  gives  a 
beautiful  blue.  In  this  latter  case  alkaline  fluxes  should  be 
employed. 

jiose. — When  100  grms.  of  tin  oxide  are  mixed  with 
34  grms.  of  chalk  moistened  with  a  solution  of  3  to  4  grms. 
of  potassium  bichromate,  and  the  whole  calcined,  a  pigment 
known  as  "  pinck  colour"  is  produced.  About  8  per  cent, 
of  this  gives  to  the  glaze  a  beautiful  rose  colour. 

^':olel 10  parts  of  glaze  to  8  per  cent,  of  the  pinck  and 

1  part  of  glaze  to  5  per  cent,  oxide  of  cobalt. 

Oreeii. — 5  per  cent,  of  oxide  of  copper  is  enough.  The 
chalk  must  be  diminished  in  the  same  proportion.  Or  2  per 
cent,  of  chromium  oxide  may  be  used  instead ;  with  this 
alkaline  fluxes  are  preferable. 

Sea-green. — A  mixture  containing  3  per  cent,  oxide  of 
copper,'  5  per  cent,  oxide  of  tin,  and  0  •  5  per  cent,  oxide  of 
iron,  gives  a  colour  closely  resembling  the  green  of  the 
Chinese. 

7?i-o!ra.— Many  mixtures  are  given.  A  very  good  colour 
was  obtained  from  the  following  mixture:— 40  parts  of 
sand,  20  parts  of  calcium  fluoride,  32  parts  of  peroxide  of 
manganese,  and  8  parts  of  peroxide  of  iron.  The  mixture  is 
fluxed  antl  finely  ground,  and  applied  under  the  white 
glaze. 

Black. — About  10  per  cent,  of  uranium  nitrate  is  taken 
and  fritted  with  the  ordinary  colourless  glaze,  the  chalk  in 
■which  must  be  diminished  by  5  per  cent.'  A  reducing  flame 
must  be  used  to  develop  the  colour. 

Tunjiwhe-bhie. — There  must  be  no  alumina  whatever  in 
the  flux,  which  is  now  made  up  as  follows  :  sand  54-16, 
dry  sodium  carbonate  17-50,  barium  carbonate  24- 16,  and 
oxide  of  copper  4' 17  parts. 

These  coloured  glazes  can  be  used  in  many  different 
ways.  Thus,  they  can  be  employed  on  a  white  ground  for 
ornaments,  cameos,  &c.,  the  effect  being  much  increased  by 
enamels  and  engraving.  Or  the  whole  gi-ound  can  be 
coloured,  the  article  having  been  first  ornamented  with 
suitable  engraving.  A  part  of  the  glaze  may  also  be 
removed,  exposing  the  white  porcelain  beneath,  and  this 
can  then  be  filled  in  with  another  harmonising  colour,  such 
an  effect  being  very  rich.  This  latter  result  may  also  be 
obtained  by  applyiiig  to  the  porcelain  a  uniform  layer  of  the 
coloured  glaze,  upon  which  is  laid  the  design  in  the  other 
colour  or  colours,  the  whole  being  then  covered  with  a  thin 
layer  of  colourless  glaze,  this  latter  softening  the  tones  of 
the  whole,  and  rendering  the  surface  smoother  and  more 
polished. — S.  G.  R. 

On  the  Deterioration  of  Lcveh.  F.  Mylius.  Zeits.  f. 
Instrumentenkunde,  8,  267. 
Levei.8,  of  which  the  glasses  are  filled  with  ether,  become 
useless  after  a  time  from  the  formation  of  a  rough  film  on 
their  inner  walls.  Such  a  film  gave  on  analysis  :  Soda, 
33- 1  ;  potash,  12-5  ;  lime,  alumina,  and  ferric  oxide,  12-3  ; 
silica,'  11-6;  carbonic  acid,  water  aud  loss,  30  •  5  parts  per 
cent,  respectively.  ,  _ 

It  therefore  appears  to  be  a  decomposition  jiroduct  of 
the  glass,  due  to  the  action  of  the  water  constantly  present 
in  commercial  ether.  The  presence  of  water  in  a  level  fiUed 
•with  ether  may  be  demonstrated  by  cooling  it   to  0=  C, 


when  it  separates  out,  and  is  deposited  on  the  walls  of  the 
tube  in  the  form  of  dew. 

The  composition  of  the  glass  has  much  influence  on  its 
liability  to  attack,  glasses  containing  much  alkali  being 
peculiarly  prone  thereto,  while  Bohemian  glass  offers  great 
resistance,  being  surpassed,  however,  by  glasses  in  which 
the  alkali  is  replaced  largely  by  lead  oxide.  Zinc  oxide 
also  appears  to  exercise  a  marked  protective  influence  on 
the  glass  of  which  it  forms  part. 

The  stability  of  the  lead  ghusses  is  noteworthy,  since  they 
are  easily  attackable  by  acids  and  alkalis.  From  these 
results  it  follows  that  levels  should  either  be  constructed  of 
refractory  glass  or  filled  with  anhydrous  ether. — B.  B. 


X.-METALLTJEGY,  MINING,  Etc. 

The  Influence  of  Aluminium  upon  Cast  Iron.  W.  J.  Keep, 
C.  F.  Maberj-,  and  L.  D.  Vorce.  The  Eng.  and  Jlin. 
Jouru.  46,  125—128. 
The  paper  contains  the  results  of  a  series  of  experiments 
specially  carried  out  to  ascertain  in  what  manner  the 
presence  of  small  quantities  of  aluminium  influence  the 
properties  of  cast  iron.  Two  bases  were  used,  one  a 
white  iron  and  the  other  a  grey  Swedish  iron,  and  the 
aluminium  was  added  in  the  form  of  ferro-aluminium 
containing  silicon.  Each  base  was  experimented  upon 
separately,  and  at  the  same  time  a  series  of  blank  trials, 
without  the  addition  of  aluminium,  were  made  in  each 
case,  the  metals  in  the  two  series  in  other  respects  being 
subjected  to  exactly  the  same  conditions.  Consequently, 
any  dift'ereuce  in  the  properties  between  the  two  metals 
containing  the  aluminium  and  the  two  metals  without,  is 
taken  to  represent  the  effect  of  aluminium.  The  subject 
was  considered  under  12  heads,  with  the  following  important 
results : — 

Is/. — Solidil;/  of  Ca.ttini/s  a7id  Prevention  of  Blowholes. 

The  aluminium  castings  were  of  a  slightly  finer  grain 
and  of  increased  sohdity.  With  0- 1  per  cent,  of  aluminium 
present,  the  resistance  to  dead  weight  was  increased  about 
44  per  cent.,  and  to  impact  6  per  cent. 

2nd. — Does  the  Aluminium   remain  in    the  Iron   to   e.rcrt  an 
Influence  when  the  Iron  is  renielted  f 

The  white  base,  after  the  addition  of  0-25  percent,  of 
aluminium  was  remelted  six  times,  fresh  quantities  of  the 
white  base  being  added  each  time.  That  the  aluminium 
remains  in  and  improves  the  iron  is  shown  by  the  superior 
and  stronger  castings  obtained  in  this  series,  even  when  the 
percentage  of  aluminium  had  become  very  low,  than  in 
those  cases  where  no  aluminium  was  added. 

3rd. —  The  Effect  of  Aluminium  on  the  Grain. 

Aluminium  seems  to  enable  iron  to  hold  in  solution  all 
its  carbon  until  just  upon  the  point  cf  solidification,  when  it 
is  precipitated  in  a  finely  graphitic  form.  The  advantage  of 
this  is  the  uniformity  of  the  mass  and  the  absence  of 
pockets  of  grajihite,  which  are  generally  produced  when 
ordinary  gray  iron  has  been  cooled  slowly.  Hence  the 
homogeneity  and  greater  strength  of  the  aluminium  castings. 
The  rapidity  of  cooling  makes  little  or  no  difference,  as 
the  release  of  the  carbon  seems  to  be  instantaneous,  and 
only  at  the  moment  of  crystallisation.  A  very  little 
aluminium  is  sufficient  to  precipitate  graphite  from  white 
iron,  0-25  per  cent,  rendering  it  perceptibly  darker  in 
colour,  0-5  per  cent,  more  so,  whilst  0-75  per  cent,  renders 
it  quite  gray,  with  no  signs  of  white.  With  increasing 
amounts  up  to  4  per  cent.,  the  maximum  in  all  these  ex- 
periments, the  effect  is  the  same,  the  eastings  becoming 
softer  and  greyer  as  the  amount  of  aluminium  increases. 
The  presence  of  much  silicon  does  not  alter  the  matter,  the 
grain  being  the  same  also  in  thin  and  rapidly  cooled  as  in 
thick  castings. 
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4th. — Taking  attar/  the  Tendency  to  Chill. 

AlumiDium  castings  are  not  affected  by  chilling.  As 
above  shown,  graphite  is  liberated  whether  the  casting  is 
cooled  rapidly  or  slowly,  with  the  result  that  however 
cooled  the  grain  is  uniform  and  there  is  no  chill. 

5lh.—  The  Thickness  of  Sand  Scale. 

When  sufficient  aluminium  is  present  to  cause  an  exten- 
sive separation  of  gra[)hite,  that  graphite  which  is  near  the 
facing  of  the  casting  forms  a  plumbago  coating,  which 
resists  the  sand  and  the  heat,  and  prevents  the  iron  burning 
the  sand  into  itself. 

6th. —  The  Effect  upon  Hardness. 

The  fineness  of  the  grain  of  these  castings  causes  them 
to  he  more  easily  cut  than  cast  iron  of  coarser  grain. 

7th. — Resistance  to  Dead  Weight. 

In  all  the  tests  the  presence  of  aluminium  increases  the 
strength  to  sustain  a  constant  load,  but  the  strength  does 
not  increase  uniformly  with  the  percentage  of  aluminium. 

9th. — Besistatice  to  Impact. 

In  this  case  the  increase  in  the  strength  of  the  aluminium 
castings  is  much  greater  and  more  marked  than  in  the 
preceding,  those  made  with  the  white  iron  base  being  much 
more  benefited  than  those  made  with  the  gray. 

Here  again,  above  a  certain  percentage  of  aluminium, 
the  strength  becomes  less,  due  to  the  larger  amount  of 
graphite  liberated. 

9th . — Elasticity. 

Aluminium  improves  the  elasticity  of  cast  iron . 

\Olh.— Permanent  Set. 

The  fineness  and  compactness  of  iron  containing  alu- 
minium gives  less  permanent  set  than  iron  equally  as  soft 
when  that  softness  is  produced  by  silicon. 

llth. —  The  Effect  on  Shrinkage. 

The  shrinkage  is  slightly  increased  with  a  small  quantity 
of  aluminium,  due,  probably,  to  the  elimination  of  blow- 
holes, but  with  O'To  per  cent,  and  more,  it  is  much 
decreased,  especially  in  the  case  of  the  white  iron. 

\-2th.—The  Fluidity  of  the  Melted  Metal. 

The  fluidity  in  the  case  of  the  white  base  was  much 
increased,  but  in  respect  to  the  gray  base  containing  much 
silicon  it  is  not  so  clear,  although  it  is  believed  that  the 
fluidity  is  also  increased  in  this  case. — A.  W. 


The  Reason  Iron  Rails  when  in  use  Rust  much  less  rapidly 
than  when  not  in  Service.  W.  Spring.  Bull.  Soo. 
Chim.  50,  215—218. 

The  above  fact  has  long  been  known,  and  various  explana- 
tions of  it  have  been  given,  amongst  others  that  the  vibra- 

I   tions  set  up  preserve  the  iron,  or  that  currents  of  electricity 

I  are  generated,  -which  have  the  same  effect,  and  it  has  even 
beeu  surmised   that  the  rails  are  kept  constantly  covered 

I  with  a  thin  layer  of  grease  derived  from  the  wheels  of 
the  cars.  The  author  shows,  however,  that  the  preserva- 
tiou  of  the  rails  is  due  to  the  formation  of  magnetic  iron 
oxide  on  their  upper  surface,  produced  by  the  pressure  of 
the  wheels  on  the  moist  iron  rust.  This  he  proved  by  takings 
slightly  moistened  ferric  hydrate  and  mixing  with  minute 

^  particles  of  iron,  and  then  subjecting  the  whole  to  a  pressure 
of  1,000 — 1,200  atmospheres.  It  was  found  that  the  ferric 
hydrate  adhered  strongly  to  the  iron,  which  was  moreover 
much  corroded,  and  that  for  a  depth  of  half  a  millimetre 
the  hydrate  had  become  black.  Analysis  of  the  material 
detached  from  the  fragments  of  iron  showed  the  presence 
of  magnetic  iron  oxide.  A  similar  analysis  of  the  material 
taken  from  an  actual  iron  rail  proved  that  here  also  was 
magnetic  iron  oxide  together  with  ferric  oxide  and  a  little 
ftee  iron.  The  rails,  in  fact,  are  protected  in  just  the  same 
way  that  many  other  iron  articles  are  intentionally  so  pro- 
tected, viz.,  by  coating  them  with  a  laver  of  the  magnetic 
oxide.— S.  G.  a. 


Solutions  fur    Colouring   Metals. 
Instrumentenkunde, 


Zeits.    f. 


B.   Penskv. 
8,  322. 

Brass  is  covered  with  a  thin  bluish-black  layer  by  im- 
mersing in  a  solution  of  ammoniacal  copper  carbonate 
(100  grms.  of  carbonate,  730  cc.  of  strong  ammonia,  and 
230  cc.  of  water)  until  the  desired  tint  is  obtained. 
Surfaces  which  have  been  subjected  to  pressure,  such  as 
sheet  metal,  &c.,  are  not  coloured  evenly,  owing  to  the 
oxide  deposited  on  them.  The  action  of  the  solution 
depends  on  the  interchange  of  cof)per  for  zinc,  and  onlv 
mctals  containing  zinc  can  therefore  be  etched  by  the  above 
solution. 

A  steel-gray  colour  is  obtained  with  a  solution  made  by 
dissolving  42 -.5  grms.  of  arsenic  in  1  litre  of  HCl  and 
125  cc.  of  HXO3,  and  gradually  adding  42 'o  grms.  of  iron 
borings.  The  best  results  are  obtained  when  the  metal  to 
be  stained  is  well  polished  vrith  emery  paper,  immersed  in 
the  solution  for  five  minutes,  washed  with  soap  aud  warm 
water,  and  carefully  dried.  The  metal  is  then  covered  with 
a  colourless  varnish. — A.  R. 


PATENTS. 
Improvements  in  Apparatus  for  indicating  the  presence  of 
Firedamp  in  Coal  Mines  or  other  places.    J.  W.  Swan, 
Bromley.     Eug.  Pat.  1 1,928,  September  2,  188".     Sd. 

The  essential  feature  of  the  apparatus  lies  in  the  combina- 
tion of  two  wires  or  resistances  of  equal  gauge  in  electrical 
circuit,  and  in  contact  respectively  with  atmospheric  air  and 
the  atmosphere  of  the  mine  or  place  to  be  tested  ;  and  a 
differential  thermometer,  by  which  the  difference  in  tempera- 
ture of  the  two  resistances  is  caused  to  give  an  indication 
of  the  presence  of  explosive  gas  or  to  signal  when  such  gas 
is  present  to  any  predetermined  extent.  For  details  of  the 
apparatus  the  specification  and  drawings  must  he  consulted. 
— O.  H. 

A  iVeio  Process  of  cvtracting  Aluminium  from  Minerals, 
and  also  making  Aluminium  Allous  therefrom.  S.  Pear- 
sou,  Hockley ;  A.  W.  Turner,  Birmingham ;  and  W. 
Andrews,   Aston.       Eng.    Fat.     12,.332,    September    12, 

issr.    4d. 

By  heating  silicate  or  compound  silicates  of  alumina  with 
calcium  fluoride  and  sodium,  or  potassium  carbonate,  or 
hydrate,  or  all  of  these  together,  it  is  claimed  that  aluminium 
is  produced,  and  if  other  metals  are  pre.sent  alloys  of  alumi- 
nium obtained. — A.  W. 


Improvements  in  the  Manufacture  of  Chromium  and  its 
Alloys.  L.  A.  Groth,  London.  From  \^.  and  E.  Rouff, 
Paris,  France.  Eng.  Pat.  14,700,  October  28,  1887.  6d. 
Alkaline  chromates  are  mixed  with  equivalent  proportions 
of  silica  and  carbon  to  produce  the  alkaline  silicate  and 
chromic  oxide,  which  latter  is  reduced  by  the  carbon. 
The  inixture  is  heated  in  a  crucible  and  spongy  metallic 
chromium  obtained,  containing  the  soluble  silicate  which  is 
removed  by  washing.  Alloys  can  be  made  in  the  same  way. 
Modifications  are  described.— A.  W. 


Improvements  relating  to  the  Production  of  Aluminium  and 
Compounds  or  Alloys  containing  the  same,  and  to  Appa- 
ratus therefor.  L.  Grabau,  Hanover,  Germany.  Eng. 
Pat.  15,5»3,  November  14,  1887.     8d. 

This  patent  relates  to  the  production  of  aluminium  from 
the  fluoride  by  metallic  sodium.  The  proportions  used  are 
those  which  produce  the  reaction — 

2  AljFe  +  6  Xa  =  2  Al  +  ALFj,  6  NaF, 


7Si 
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whcrebv  the  uiost  fluid  salt  i*  obtained.  The  aluminium 
fluoride  is  heated  to  000°  C,  at  which  temperature  it  is 
pulverulent,  and  is  then  poured  on  to  the  surface  of  melted 
sodium.  An  advantaje  is  gained  in  the  fact  that  the  pul- 
verulent material  floats  on,  and  prevent.s  undue  loss  of  the 
sodium.  The  reaction  takes  place  and  the  temperature 
rises  rapidlv,  but  the  containing  vessel  is  kept  cool  by  a 
current  of  water  which  solidifies  a  certain  amount  of  the  slag 
on  its  sides.  It  Is  claimed  that  this  solidified  layer  of  slag 
protects  the  vessel,  and  consequently  pure  and  uncontami- 
uated  metal  is  obtained,  inasmuch  as  the  reaction  has  taken 
place  in  a  matrix  from  which  it  eould  obtain  no  impurity. 
The  metal  is  poured  and  east  in  a  similarly  coated  mould. 

— A.  W. 


Iiiiproremeiits  in  the  Smelting  of  Copper  and  Lead  Ores 

and  arrangement  of  Furnaces  for  thai  purpose.     11.  B. 

Scott,  London,    and  Vr.  Gentles,  St.   Helens.     Eng.  Pat. 

I  C,347,  November  28,  18S7.     Sd. 

TiiK  claim  in  this  invention  is  the  arrangement  of  furnaces 

at  different  levels   so  that   the   materials  in    the  successive 

stages  of  copper  smelting  may  be   tapped  and  run   direct 

along  shoots  from   one  furnace   to  another,  thereby  saving 

the  labour  of  recharging,  and  also  the  cost  of  fuel  at  present 

used  for  reheating  the  cold  pigs   of  material.     Along  the 

shoots   are    placed   conical  moulds  to   intercept  any    such 

metals  as  will  subside  into  them,  such  as   lead,  silver,  and 

gold.— A.  \X. 


Improvements  in  E.rtracfing  Gold,  Siher,  and  other  Metals 
from  their  Ores  and  Alloys.  A.  Schanschieff  and  D. 
Marks,  London.    Eng.  Pat.  16,533,  December  1, 1887.    6rf. 

Instead  of  metallic  mercury,  as  in  the  ordinary  amalga- 
mation process,  a  mercurial  salt,  preferably  sulphate,  is 
used,  which  on  being  reduced  precipitates  fine  globules  of 
mercury  in  intimate  contact  with  the  ore.  A  battery  may 
be  used  wherein  the  ore  can  form  either  pole,  the  other 
being  carbon.  If  pyrites  be  used  it  is  decomposed,  mercury 
being  deposited,  and  the  gold  and  silver  obtained  as  an 
amalgam. — A.  W. 

Improvements  in  obtaining  Chromium.     J.  Park,  Glasgow. 

Eng.  Pat.  377,  January  10,  1S88.  6</. 
Bichromate  of  ammonium  is  ignited  with  sugar  or  starch, 
&c.,  whereby  an  intimate  and  finely  divided  mixture  of 
chromic  oxide  and  carbon  is  obtained.  This  is  packed  into 
a  plumbago  crucible,  covered  up,  and  maintained  at  a 
white  heat  for  an  hour  or  more.  A  mass  of  spongy 
chromium  is  thus  obtained,  which  on  powdering  and  re- 
lieating  can  be  made  solid  and  compact. — A.  W. 


XI.-ELECTRO-CHEMISTEY  AND  ELECTEO- 
METALLURGT. 

Electro-Metallurgy.     H.  Steinach.     Chem.  Zeit.  Rep.  12, 
228. 

The  author,  in  the  first  place,  opposes  the  view  that  a 
metallurgical  process  is  only  profitable  when  dynamos  are 
employed.  For  example,  in  the  silvering  of  articles  by 
means  of  a  battery,  the  precipitate  which  is  slowly  deposited 
is  seen  under  the  microscope  to  be  dense  and  crystalline, 
while  that  nipidly  deposited  with  the  dynamo  has  a  felt- 
like appearance.  "  The  latter,  therefore,  has  not  the  same 
durability  as  the  former.  The  same  applies  to  many  other 
precipitates,  as  tin,  iron,  and  copper.  As  the  only  practical 
and  approved  element  the  author  recommends  Bunsen's. 
Binding  screws,  which  are  rapidly  corroded  by  the  acid 
Tapours,  are  entirely  avoided  by  using  mercury  contacts 


for  every  cell  (glass  cups  let  into  wood),  into  which  the 

wires  from  zinc  and  carbon  dip.  The  author  further 
describes  an  arrangement  of  several  elements,  to  have  the 
usual  E.M.  K.,  for  other  work,  coppering  lead,  gilding,  &c. 
It  works  with  an  initial  current  of  six  amperes  at  1  -8  volts, 
and  after  four  weeks,  10  hours  daily,  uninterrupted  use, 
still  gives  a  current  of  two  amperes.  For  the  baths  them- 
selves enamelled  cast-iron  vessels  are  employed.  For  acid 
baths  wooden  vats  neatly  coated  with  thin  lead  are  best,  the 
soldering  to  be  done  either  with  lead  chloride  or  tin  and 
stearin  as  flux.  As  continual  movement  of  the  liquid  is 
necessary,  a  handy  water  supply  or  a  small  suspended 
reservoir  is  employed  for  this  purpose. 

The  suspension  of  the  anodes  (diaphragms  in  acid-copper 
baths)  and  the  articles  are  also  treated  of,  including 
numerous  notes  on  the  art  of  silvering,  &c. 

The  copper  bath  consists  of  a  solution  of  ptire  copper 
sulphate  (tree  from  iron)  of  18°  Be.,  10  which  is  added 
sufficient  sulphuric  acid  to  raise  it  to  20"  Be.  In  the  State 
printing  office  in  Viennii,  20  per  cent,  of  copper  sulphate 
and  3  per  cent,  of  acid  are  taken,  in  the  cyanide  bath  the 
potassium  cyanide  is  converted  into  carbonate  by  contact 
with  air  which  would  finally  cause  the  non-attachment  of 
the  silver,  but  this  is  prevented  by  the  addition  of  baryta. 

To  rapidly  determine  the  amount  of  potassium  carbonate 
in  the  hath,  the  author,  at  G.  Buchner's  suggestion,  employs 
a  solution  of  barium  chloride,  containing  17"G  gims.  per 
litre,  so  that  i  cc.  coiTesponds  to  0"01  grm.  of  KXOs. 
From  the  number  of  cc.  of  this  solution  required  to  com- 
pletely precipitate  10  cc.  of  the  silver  bath  the  amount  of 
carbonate  present  in  the  latter  is  readily  ascertained. — O.  H. 


PATENTS. 


Improvements  in  Galvanic  Batteries.     P.  Skrivanow,  Paris, 
France.     Eng.  Pat.  15,063,  Xovember  4,  1887.     id. 

A  BATTERY  is  made  up  of  an  attackable  electrode,  as  iron, 
tin,  or  zinc,  and  of  an  electrode  of  carbon,  lead,  or  other 
material,  which  is  not  attacked  when  immersed  in  the 
workiug  solution  of  "  hydrate  of  potash  or  soda."'  The 
negative  plates  are  coated  with  red  lead  or  minium,  which 
is  held  in  place  by  parchment.  In  one  arrangement,  two 
negative  electrodes  and  a  zinc  plate  between  them,  fit 
grooves  in  a  cell,  the  red  lead  and  parchment  being  retained 
bv  doubling  over  the  edges  of  the  lead  plates  upon  them. 

— E.  T. 


Improvements  in  the  Electrolytes  of  Secondary  Voltaic 
Batteries.  W.  J.  S.  Barber-Starkey,  Bridgnorth.  Eng. 
Pat.  15,754,  November  17,  1887.     Grf. 

The  inventor  uses  as  the  electrolyte  of  an  accumalator,  a 
solution  of  sulphate  or  bisulphate  of  potassium,  or  sulphate 
of  magnesium,  alone  or  in  combination,  the  object  being  to 
obtain  an  electrolyte  that  will  remove  such  insoluble 
sulphates  as  those  of  lead,  and  prevent  their  formation  on 
the  plates.  The  solution  may  be  formed  by  adding  to  the 
siJphurie  acid,  carbonate  of  potassium,  magnesium,  or 
ammonium,  or  the  bicarbonate  of  potassiimi  in  small 
quantities  until  the  sulphate  is  removed. — E.  T. 


An  Improvement  in  Plates  for  Secondary  Voltaic  Batteries. 
B.  M.  Drake  and  J.  M.  Gorham,  London.  Eng.  Pat. 
3986,  March  14,  1888.     Sd. 

The  inventors  cast  grids,  perforated  in  the  usual  way,  but 
with  the  ribs  deeper  than  they  are  to  be  in  the  finished 
plate.  The  edges  are  then  burred  over,  so  that  the  perfora- 
tions are  smaller  at  the  mouth  than  inside.  This  may  be 
effected  by  passing  the  plate  under  a  blunt  tool,  or  by 
percussion.  Or  it  may  be  passed  under  a  series  of  square 
plates  with  rounded  corners,  clamped  on  a  revolving  spindle, 
so  that  each  consecutive  plate  has  a  slight  angular  advance 
on  the  one  preceding  it.  The  corners  of  the  squares  beating 
on  the  plates  accomplish  the  burring.— E.  T. 
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Improvements  in  Storage  Baiter;/  Plates.  W.  P.  Thompson. 
liiveipool.  From  C.  D.  P.  Gibson,  New  York,  U.S..V. 
Eiip.  Pat.  12,706,  September  3,  1888.     Crf. 

A  GitiD  is  emplojcd  with  .<quare  perforatious  separated  by 
thia  webs.  Iiuo  each  perforation  is  dropped  a  lead  piece 
somewhat  resembling  a  collar  stud,  it  having  two  lozenge- 
shaped  plates  connected  by  a  short  thin  neck.  While  the 
ends  of  the  stiid-sliaped  pieces  are  level  with  the  faces  of 
the  plate  the  latter  is  pasted  and  ultimately  "  trained." 

— E.  T. 


XII.-FATS,  OILS,  AND   SOAP 
MANUFACTUEE. 

Note  on  Di.ililled  Slean'ii.     ]{.  Beuedikt.      Zeits.  f.  angew. 
Chem.  1888,  491— 4'.)2. 

In  his  investigation  on  turkey-red  oil  (Zeits.  f.  angew. 
Chem.  1887.  150  and  325),  Benedikt  repeatedly  tested 
distilled  stearin  for  hydroxy  acids  and  always  found  thein 
absent,  liecently  Geitel  has  expressed  it  as  his  opinion 
(J.  Prakt.  Chem.  37,  53)  that  the  lar;;er  quantity  of  solid 
fatty  acids  obtained  in  the  sulphuric  acid  saponification  than 
is  obtained  in  the  lime  saponilieation  is  due  to  the  formation 
of  oxystearic  acid.  The  following  are  the  results  of  experi- 
ments on  the  subject  which  Benedikt  and  Griissner  have 
carried  out.  The  sample  employed  was  one  prepared  by 
the  sulphuric  acid  saponification  method,  and  had  been 
distilled  after  saponification  and  pressed  twice ;  melting 
point  52'1.  In  testing  for  the  oxyacids  the  acetyl  value 
was  determined.  Tlie  saponification  \alue  of  the  non- 
acetylised  fatty  acid  was  2U6'+  of  the  aeetylised  fatty 
acid  207 •5,  the  acetyl  value  was  therefore  I'l,  whieli 
would  indicate  the  presence  of  O'o  per  cent,  of  oxystearic 
acid.  But  as  the  value  obtained  is  still  within  the  experi- 
mental error  of  the  method,  the  presence  of  hydroxy  fatty 
acids  does  not  seem  proved.  The  sample  contained  no 
oleic  acid  as  on  preparation  of  the  lead  salt  none  was  taken 
up  by  ether.  In  spite  of  the  absence  of  oleic  acid  the 
sample  absorbed  13  "'.14  per  cent,  of  iodine  from  a  v.  Hiibl's 
iodine  solution.  Another  unsaturated  acid  is  therefore 
present. 

Now  M.  C.  and  S.  Saytzeff  have  found  (J.  Prakt. 
Chem.  37,  269)  that  on  distillation  oxystearic  acid  is  con- 
verted into  iso-oleic  acid  which  melts  at  43' — 43°.  It  is 
possible  therefore  that  in  the  commercial  distillation  with 
superheated  .steam,  oxystearic  acid  is  converted  into  iso-oleic 
acid,  and  that  commercial  stearin  obtained  by  the  sulphuric 
acid  saponification  method  is  a  mixture  of  stearic,  palmitic, 
and  iso-oleic  acids.  The  reactions  are  probably  as  follows: — 
On  saponification  with  sulphuric  acid  we  get — 

CisHj^O,  (oleic  acid)  +  H2S04  =  C,gH35(OS03H)0;. 

On  boiling  the  product  of  this  reaction  with  water  we  get — 

C,sH35(OS03H)0,  +  U,0  =  C,3H3,(OH)0.  +  H.SO^. 

And  finally  on  distillation  we  obtain  iso-oleic  acid  thus — 
C„H35(()H)Oi,      =       CisHj^O-j         +    H„0 
(oxystearic  acid)         (iso-oleic  acid). 

Calculating  the  percentage  of  iso-oleic  acid  from  the 
iodine  value  obtained  above,  we  .should  find  15-5  per  cent, 
in  the  stearin  from  Gonda.  Benedikt  and  Griissner  are 
trying  to  prepare  iso-oleic  acid  from  distillation  stearin  in 
quantity.— I".  W.  T.  K. 


Ricinoleic  Acid.  F.  Krafft.  Ber.  21,  2730 — 273". 
This  acid  is  best  obtained  from  castor  oil,  by  quickly 
saponifying  with  strong  potash  and  decomposing  the  soap 
by  heating  for  a  very  short  time  with  concentrated  hydro- 
chloric acid.  After  repeatedly  washing  with  water,  after- 
wards cooling  to  0°,  a  crystalline  mass  is  obtained.  This 
is  gradually  pressed  at  temperatures  not  higher  than  12', 
when  all  the  impurities  are  removed  and  the  pure  acid 
remains.  It  is  white,  odourless,  melts  at  16° — 17°,  and 
cannot    be    distilled    without    decomposition,   even    under 


diminished  pressure.     The  barium  salt  prepared  from  the 

crude  acid  is  readily  soluble  in  warm  alcohol;  and  the  lead 
salt  in  ether,  leaving  but  a  slight  residue,  which  proves  that 
the  crude  acid  does  not  contain  more  than  traces  of  solid 
fatty  acids.  Castor  oil  which  has  been  kept  for  a  considerable 
time  at  low  temperatures  shows  crystalline  deposits,  which 
consist  of  the  glycerides  of  ricinoleic  and  stearic  acids. 
These  may  be  separated  by  treating  their  bariinu  salts  with 
alcohol,  when  the  stearate  only  is  dissolved.  The  formula 
of  ricinoleic  acid  is  probably — 

CH3  (CHo),CHOH.CH  =  CH.(CH,.),COOH, 
which  would  account  for  the  ready  formation  of  secondarv 
caprylic  alcohol  and  sebacic  acid  when  it  is  treated  with 
KOH,  also  the  breaking  up  of  a  part  of  the  acid  into 
ocnanthol  and  undeeylic  acid,  as  well  as  the  formation  of 
ordinary  stearic  acid  by  reduction.  On  oxidising  with 
nitric  acid  not  only  dibasic  acids,  such  as  azelaic  and  oxalic 
acids,  are  formed,  but  also  normal  heptylic  acid.  The  safest 
ruethod  of  oxidising,  i.e  .  in  order  to  ensure  the  non-forma- 
tion of  Secondary  oxidation  products,  is  to  slowly  introduce 
1  part  of  the  substance  into  1 — 3  parts  of  nitric  acid  (sp.gr. 
1-5),  and  after  the  first  stage  of  the  reaction  seems  over  to 
heat  very  slowly  to  50". 

Bicinelaidic  Acid  is  best  obtained  by  passing  nitrous  acid 
into  a  mixture  of  ricinoleic  acid  with  a  little  nitric  acid. 
After  pressing  and  crj  stalling  from  ether  a  lustrous  mass 
of  crystals  resembling  asbestos  is  obtained,  melting  at 
52'— 53°.  This  acid  cannot  be  distilled  even  at  a  pressure 
of  15  mm.  without  decomposition.  Oxidised  with  nitric 
acid,  normal  heptylic  acid  is  formed. 

liicinic  Arid. — On  heating  the  barium  salt  of  ricinoleic 
acid  in  vacuo,  a  volatile  oil  distils  over,  which,  after 
rectifSing,  distils  at  172'— 173°,  and  is  almost  pure  methyl- 
hexylketone.  The  residue  in  the  retort  is  treated  with  HCl, 
and  the  acids  which  separate  are  distilled  at  a  reduced 
pressure  of  15  mm.  At  250°  a  substance  distils  over  which 
solidifies  in  the  receiver,  and  after  crystallising  from  weak 
alcohol  melts  at  81=.  It  may  be  distilled  almost  without 
decomposition.  The  analysis  shows  this  new  acid  to  be 
isomeric  with  ricinoleic  and  riciuelaidic  acids.  It  is  readily 
oxidised  by  nitric  acid  ;  normal  heptylic  acid  and  an  aciil 
melting  at  100'— 107^  which  is  not  volatile  with  aqueous 
vapour,  are  amongst  the  products  of  the  reactions.  In 
other  respects  the  new  acid  behaves  very  similarly  to  its  two 
isomerides. — A.  R. 


On  the  Densities  and  Uefractice  Indices  of  Certain  Oils. 
J.  H.  Long.     Amer.  Chem.  J.  10,  392 — 405. 

The  sp.  gr.  was  determined  by  the  use  of  a  50-grm.  specific 
gravity  bottle  immersed  in  water,  of  which  the  temperature 
was  known  to  O'l'  C.  The  weights  used  were  corrected 
to  their  value  in  vacuo,  and  water  at  4°  C.  was  taken  as  the 
unit  of  sp.  gr.  The  index  of  retraction  was  determined  by 
the  method  of  minimum  deviaticm,  using  a  Meversteiu 
spectrometer;  a  bead  of  sodium  carbonate  in  a  Bunsen  flame 
served  as  a  source  of  light.  A  large  number  of  results  of 
various  o\\>  at  different  temperatures  were  obtained,  and  by 
means  of  carefully-drawn  curves,  values  for  intermediate 
temperatures  were  interpolated  for  each  oil.  The  following 
table  shows  the  range  of  variation  for  each  kind  of  oil  at 
20°  C  :  — 


Kind  of  Oil. 


Sp.  Gr.  (D.) 


Refractive 
Index  (X.) 


Olive  (4  samples) 

Cotton  seed  (6  samples) 
Sesame-  (3  samples) . .  . 
ilustard  (3  samples) . . . 

Castor  (1  sample) 

Peanut  (I  sample)  

Lard  (1  sample)  


■9126--9136    1-469S-1-4711 

■9186--9210  '  1-4722-1-4711 

f 

'91S1--9199  j  1-4733 -l-47.iS 
911G--9127  I  1-4740-1-474G 


•93S9 

1-4791 

•9173 

1-4717 

•9122 

1-4680 

"  Specific 
Refractive 
Ener:rv." 


•514.S--5162 

-5127- -5101 
-5150- -3161 
•5198- -5-201 

-499fl 

•51*2 

•51S7 
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The  olive  oils  were  cold-pressed,  and  sufficiently  free 
from  iKiliiiitiu  to  remain  clear  at  0^  C.  The  cottou-seed 
oils  iucluik-d  both  crude  dark  ."iiieciniens  and  others  that 
were  highlv  retiued.  It  will  be  noted  that  the  sp.  gr.  is 
lower  than  that  usually  given;  this  is  probably  due  to  the 
smaller  quantity  of  palmitin  present. 

The  deere;ise  in  sp.  gr.  for  a  rise  in  temperature  of  1°  C. 
was  nearly  the  same  for  all  the  oils,  viz.,  about  -00068. 
A  similar  uniformity  prevailed  in  the  case  of  the  refractive 
index,  the  value  being  -0004.  The  author  deduces  from 
his  results  that  the  composition  of  the  oUve,  sesame,  and 
cotton-seed  oils  examined,  is  approximatelj-  4  parts  of 
tri-olein  to  1  p"<rt  of  tri-palmitin,  in  the  following  way  : 
Their  mean  molecular  weight  (as  determined  by  saponifica- 
tion) is  about  870  ;  this  gives  the  "  molecular  refractive 
energy,"   M('^^^'\,  the   -value   of   448;    now,  taking  the 

"  atomic  refractive  energies  "  of  C,  II,  and  0,  as  4 '  S.'j,  1  •  50, 
and  3  respectively,  an  oil  consisting  solely  of  tri-olein 
would  have  a  "molecular  refractive  energy"  of  4.50 '4, 
while  for  one  containing  nothing  but  tri-palmitin,  the 
number  would  be  slightly  smaller  ;*  a  mixture  of  4  parts  of 
tri-olein  and  1  of  tri-palmitin  would  give  447  •2,t  which 
corresponds  closeh'  with  that  found  bv  experiment,  viz.,  448. 

— B.  B. 


PATENTS. 
Improrcmerits  in  the  Treatment  and  Distillation  of  Fatty 
Matters  or  Crude  Fatty  Acids,  so  as  to  separate  the 
Fatty  Acids  from  the  Glycerin,  and  iti  Apparatus 
therefor.  W.  V.  Thompson,  Liverpool.  Frcmi  La  8oeiete 
IndustricUe  des  Glycerin  et  Acides  Gras,  Paris,  France. 
Eng.  Pat.  13,085,  September  27,  1887.     lid. 

The  improvements  consist  in  the  saponification  of  fats  by 
means  of  superheated  steam  at  a  carefully  regulated  tem- 
perature, so  that  the  fats  themselves  do  not  distil  over,  but 
only  tbeir  products,  viz.,  fatty  acids  and  glycerin,  while  the 
formation  of  tarry  matters  is  avoided.  The  process  is 
conducted  in  a  boiler  through  which  pass  a  number  of 
tubes  connected  to  each  other  by  elbows  at  each  end  of 
and  outside  the  boiler  ;  these  elbows,  being  on  the  outside 
of  the  boiler,  are  exposed  to  the  gases  from  the  furnace 
beneath  it.  Steam  is  passed  into  these  tubes,  becomes  super- 
heated by  means  of  the  elbows,  and  thus  serves  to  raise  the 
contents  of  the  boiler  to  the  requisite  temperature  ;  it  then 
passes  into  the  boiler,  and  is  distributed  by  means  of  a  pipe 
(provided  with  perforations)  running  the  whole  length  of 
the  boiler,  its  admission  being  controlled  by  a  cock,  while  a 
waste-pipe  serves  for  the  disposal  of  any  surplus.  The 
fat  to  be  treated  is  fed  into  the  boiler  from  a  tank  placed 
about  C  ft.  above  it,  being  kept  fused  by  a  steam  coil  in  the 
tank  ;  on  its  way'  to  the  boiler  the  fat  passes  through  a 
U-tube,  the  upper  ends  of  which  are  about  6  ft.  above  the 
level  of  the  liquid  in  the  tank,  while  the  lower  end  is 
exposed  to  the  furnace  gases ;  this  arrangement  serves  to 
dry  the  grease.  From  the  U-tube  it  passes  into  a  worm 
placed  inside  the  boiler,  and  finally  is  distributed  by  a 
perforated  pipe.  The  steam  anil  fat  being  thus  intimately 
mixed,  and  their  proportions  and  temperature  easily  con- 
trolled, react,  and  their  products  are  led  away  to  any 
suitable  condensers.  In  order  to  obtain  as  regular  ;i  tempe- 
rature as  possible  in  the  boiler,  the  furnace  beneath  it  has 
its  bed  sloped  fiom  back  to  front,  being  16  ins.  from  the 
boiler  in  front  and  only  8  in.  at  the  back,  and  is  suitably 
provided  with  dampers.  The  temperature  in  the  boiler  is 
ascertained  by  a  thermometer  at  each  end,  and  the  height 
of  the  contents  by  a  tloat.  The  process  is  continuous,  and 
it  is  claimed  that  the  yield  of  fatty  acids  is  94  per  cent,  of 
the  fat  used.— B.  B. 

Method  of  Manufacturing  Soap  free  from  Water.  H.  Wie- 
singer  and  L.  Rissmiiller,  Hanover.  Eng.  Pat.  15,314, 
November  9,  1887.     6(/. 

Soap,  prepared  in  the   ordinary  manner,  is  cut  into  bars, 
and  then  sliced  into    thin   shavings  by  means  of  a  planing 


machine.  The  shavings  are  spread  in  thin  layers  on 
galvanised  wire  netting  stretched  on  wooden  frames,  which 
are  arranged  one  above  the  other,  with  a  space  of  about 
2  ins.  between  them.  The  frames  are  placed  in  a  drying- 
room,  heated  to  about  40°  C,  for  six  hours  (the  low- 
temperature  being  adoptiul  to  prevent  the  soap  fusing  in 
its  own  water),  after  which  the  temperature  is  raised  to 
70° — 80^  C,  and  the  drying  completed.  The  dr}"  shavings 
are  powdered,  subjected  to  a  pressure  of  200  or  300  atmo- 
spheres in  suitable  moulds,  during  which  process  they 
shrink  to  about  one-third  of  their  previous  bulk  and  then 
form  a  solid  horn-like  cake  of  anhydrous  soap. 

The  grinding  process  is  not  absolutely  necessary,  but  if 
dispensed  with  a  much  higher  pressure  is  needed  to  agglo- 
merate the  dry  shavings. 

It  is  stated  that  the  use  of  such  soap  free  from  water — 
which  is  often  present  in  excessive  quantities  in  ordinary 
soap — would  be  of  great  advantage  to  the  consumer. — B.  B. 


Improved  Apparatus  for  F.vpressing  Oil  from  Substajices, 
J.  W.  Lord,  London.  Eng.  Pat.  15,490,  November  12, 
1887.     6d. 

The  patentee  surrounds  the  press,  wliich  may  be  of  any 
kind,  with  a  jacket  through  which  steam,  superheated 
steam,  or  hot  air,  is  passed. 

A  door  is  provided  for  the  introduction  of  the  material  to 
be  pressed,  and  a  pipe  at  the  lowest  part  leads  away  the 
oil.— B.  B. 


Improvements  in  the  Treatment  of  Oils  for  their  Puri- 
fication. J.  \V.  Lord,  London.  Eng.  Pat.  15,491, 
'November  12,  1887.     8<i. 

Oils  possessed  of  strong  and  unpleasant  odours,  such  as 
fish  oils  and  cocoa-nut  oil,  are  deodorised  and  purified  by 
being  driven  through  a  worm  tube,  provided  with  perforated 
diaphragms  at  intervals,  in  company  with  hot  water,  in 
quantit}'  preferably  greater  than  that  of  the  oil,  and  thence 
into  a  tank  provided  with  an  agitating  screw.  If  time  allow, 
water  alone  is  used,  but  the  settling  is  hastened  by  the 
addition  of  1  per  cent,  of  caustic  soda  and  0-5  per  cent,  of 
alum,  together  or  separately,  the  oil  being  separated  from 
the  water  in  a  settling  tank,  and  thence  run  into  a  boiling 
vat,  where  it  is  heated  to  a  temperature  of  at  least  250° 
(s;>),  and  finally  into  another  settling  tank,  from  which  it 
is  drawn  off  as  required  for  use. 

To  ra"ise  the  boiling  point  sufficiently,  oil  that  has  been 
previously  boiled  may  be  added. — B.  B. 


•  Actual  value,  412 '3. 


t  Recalculation  gives  4t2'8. 


Improvements  in  or  relating  to  Treating  Crude  Cotton-Seed 
Od  and  to  the  Separation  of  Colouring-Mutter  therefrom. 
G.  Tall,  Chester,  and  W.  P.  Thompson,  Liverpool.  Eng. 
Pat.  15,647,  November  15,  1887.     6d. 

At  present  it  is  customary  to  remove  the  colouring-matter 
from  crude  cotton-seed  oil  by  agitation  w  ith  caustic  soda  ; 
this  reagent,  however,  causes  the  loss  of  3  to  7  •  5  per  cent, 
of  oil  which  is  retained  in  the  mucilage.  The  patentees 
substitute  normal  sodium  carbonate  for  the  caustic  soda, 
that  being  without  action  on  the  oil  itself,  though  capable 
of  extracting  the  colouring -matter.  When  the  bulk  of  the 
colouring-matter  has  been  dissolved  out  by  this  means,  any 
remaining  traces,  together  with  a  disagreeable  taste  which 
is  apt  to  ding  to  the  oil,  are  removed  by  treatment  with 
Fuller's  earth  at  300' — 350°  F.  The  colouring-matter  can 
afterwards  be  u.sed  as  a  dye  either  in  the  alkaline  solution  or 
after  precipitation,  preferably,  with  hydrochloric  acid  and 
re-solution  in  an  alkaline  menstruum.  When  exhausted  the 
Fuller's  earth  can  be  regenerated  by  boiling  with  sodium 
carbonate,  washing  and  drying  at  about  300 — 400°  F. 

— B.  B. 
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XV.-AGEICTJLTUEE,  MANUEES,  Etc. 

lielation  of  Aliiiusphtric  JS  itroycti  to  Arable  Sot/. 
T.  Schloring,  Berthelot,  A.  Gautier,  and  K.  Drouin.  Bied. 
Centr.  17,  578—584. 

HiTHEETo  the  question  of  the  absorption  of  atmospheric 
nitroijen  by  soil  has  been  decided  by  the  difference  in   the 
quantity  of  nitrogen  found  in   a  soil   before  and  after   a 
certain  period.     Schlosing  has  now  attacked  this  question  in 
a  different  manner,  using  cudiometric  methods  of  analysis 
(Compt.  Kend.  106,  805—809, 898—902).     In  these  experi- 
ments the  soil  is  placed  in  a  fiask,  which  is  then  completely 
filled  with  a  measured  quantity  of  air,  free  from  ammonia  and 
in  which  the  nitrogen  has  been  accurately  determined ;  the 
open  end  of  the  fiask  is  closed  by  means  of  mercury,    i'rom 
time  to  time  pure  oxygen  is  admitted  to  replace  that  used  up 
by   the  oxidation  of   the   organic  matter  in  the  soil,    and 
arrangements  are  made  for  absorbing  the  carbonic  acid  pro- 
duced.    At    the   close  of  the  experiments  the   volume   of 
nitrogen  is  again  accurately  determined ;  the  disappearance 
of  nitrogen  is,  however,  in  all  cases  insignificant  and  scarcely 
exceeds  experimental  error.    The  greatest  variation  observed 
corresponded  to  an  absorption  of  1  ■  6  kilo,  of  nitrogen  per 
4,000  tonnes  of  soil,  or  one  hectare,  to  a  depth  of  0-3  m. 
during  a  period  of  14  months  ;  a  quantity  scarcely  within  the 
range  of  the  pondersbles  of  practice.     Two  poor  and  one  rich 
sandy  clay,  a  soil  rich  in  lime,  a  very  sandy  soil,  and  kaolin 
were  subjected  to  experiment.     The  quantity  of  oxygen  used 
up  in  each  case   shows  that  the  combustion  of  the  organic 
matter  takes  place  to  a  different  degree  in  each  soil ;  it  is 
accompanied  by  the  formation  of  nitric  acid  and  the  disap- 
pearance of  ammonia.     In  order  to  set  aside  any  objection 
which    might   be  made  to   the   use  of  mercurj-,  Schliising 
repeated  his  experiments  with  numerous  soils  in  a  modified 
apparatus  from  which  mercury-  was  excluded  (Compt.  Rend. 
106,  982—987),  but  with  the  same   result      Therefore  the 
absorption   of  nitrogen  by  soil  cannot  be  detected  by  the 
most  refined  method  of  analysis.     Berthelot   (Compt.  Kend. 
106,  1049 — 1055),  on  the  basis  of  the  conditions  observed 
by  him  to  be  necessary  for  the  absorption  of  nitrogen  by 
the   soil,   takes  exception  to   the    folloiving  points   in   the 
above  work: — The  pressing  together   of  the  soil,  the  ex- 
cessive moistening   and  warming  of  the  soil  to  expel  the 
air,  as  it  must  kill  organism  present  in  the  soil.     He  more- 
over questions  whether  material,  consisting  mainly  of  coarse 
fragments  of  sand  and  chalk,  can  be  considered  a  soil,  and 
doubts  the  extreme  accuracy  of  the  gasometric  method  in 
this  particular  case.     With  regard  to  Boussingault's  experi- 
ments referred  to  by  Schlbsing.  he  considers  them  quite  out 
of  the  question,  as  they  refer  to  rich  soils  experimented  on 
with   quite  a   different   object  in  view.     Finally  JJerthelot 
remarks  that  ^chlosing  does  not  absolutely  deny  the  possi- 
bility of  this  fixation  of  nitrogen,  but  simply  shows  that  his 
experiments   do  not   support  the  view.     As,  however,   the 
modes  of  experiment  are  not  sufficiently  in  accord  with  those 
of  Berthelot's,  the  latter  continues  to  hold  to  his  views  in 
the  matter,  but  brings  forth  no  fresh  evidence  in  support  of 
them. 

A.  Gautier  and  R.  Drouin  made  experiments  with  an 
artificial  soil  composed  of  60  parts  of  sand  washed  with 
acids  and  water,  and  mixed  with  5  per  cent,  of  gelatinous 
sihca ;  30  parts  of  pure  precipitated  calcium  carbonate ; 
10  parts  of  kaolin  containing  0  •  007  per  cent,  of  ferric  oxide  ; 
and  3  parts  of  neutral  potassium  phosphate.  This  was 
manured  with  a  nitrogenous  compound.  \Vhen  this  mixture 
was  simply  exposed  from  August  14  to  October  31  a  slight 
loss  of  nitrogen  was  observed,  even  when  ferric  oxide  had 
been  added  ;  but  where  organic  matter,  consisting  of  washed 
charcoal  and  ulmin  substances  from  cane  sugar,  was  supplied, 
distinct  fixing  of  nitrogen  ensued.  The  results  with  and 
without  vegetation  (hog  beans)  are  given  in  the  table. 

About  a  kilogramme  of  soil  was  used  in  these  experiments. 
The  authors  also  demonstrate  that  amraoniacal  nitrogen  is 
constantly  being  converted  into  organic  nitrogen  through 
the  agency  of  lower  organisms.  They  conclude  that  bare 
soil  withdraws  nitrogen  from  the  air  in  considerable  quan- 
tities, but  organic  matter  is  absolutely  essential.  Ferric 
oxide  accelerates  matters,  and,  moreover,  the  soil  must  have 
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a  good  tilth  and  be  permeable.  In  the  above  experiments 
the  bare  soil  absorbed  about  10  times  more  nitrogen  than  was 
obtained  by  Schlosiug  with  his  acidified  water;  hence  it  would 
appear  that  some  other  form  of  nitrogen  besides  ammonia 
is  fixed  by  the  soil  (and  also  plants)  from  the  atmosphere. 

— D.  A.  L. 


Experimental   Cultivaiion  of  Maize  and  Peas  in  Aqueous 
Niaritive    Solutions.      E.    Heiden.      Bied.     Centr.    17 
622—624.  ' 

These  experiments  were  conducted  in  a  greenhouse.  The 
seeds  were  allowed  first  to  germinate  in  distilled  water  or 
pure  sand,  and  as  soon  as  they  had  good  roots  and  stems 
they  were  transferred  to  glass  vessels,  containing  in  one 
series  Xobbe's  normal  nutritive  solution,  in  the  other  series, 
nutritive  solutions  deficient  in  one  of  the  following  con- 
stituents: nitrogen,  phosphorus,  sulphur,  chlorine,  potash, 
soda,  lime,  magnesia,  and  iron  ;  the  object  being  to  show 
the  relative  importance  of  the  individual  substances  for  the 
development  of  the  plant.  Five  plants  were  placed  in  each 
vessel  on  the  20th  of  .June.  Some  of  the  observed  results 
were  as  follows  :  — 
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•• 
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•  • 

From  these  results  lime  appears  to  be  the  most  necessarj- 
constituent  for  both  plants.  Lupins  could  not  be  cultivated 
in  this  manner. — D.  A.  L. 


On    the    Occurrence  of  Solid  Hydrocarbons   in   Plants. 
H.  C.  S.  Abbot  and  H.  Trimble.    Ber.  21,  2598—2599. 

If  certain  plants  be  extracted  with  petroleum-naphtha,  the 
extracts  yield  crystalline  compounds  about  which  very  little 
is  knon-n.      Ccucara   Anmrga  extract  gave   a   substance 
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which  proved  to  he  a  mixture  of  several  compounds.  Alter 
the  removal  of  fats  and  colourinfr-matter  the  substance  was 
recrvstallised  from  boiling  absoUite  alcohol.  Bv  means  of 
fractional  crystallisation  three  conipounils  wore  obtained, 
one  of  -n-hicii  was  examincLl  closely.  It  fused  at  19G  2" — 
196-4'  C,  and  at  a  hh'hvT  temperature  was  deco;.iposed, 
giving  ofi  a  smell  resembling  sandal-wood.  It  dissolved  in 
most  solvents,  from  which  it  readily  crystallised  in  long 
silky  needles.  An  elementary  analysis  showed  C  =  87  -  89 
per  "cent.,  H  =  11-90  ]icr  cent.  Phlox  Carolina,  treated  in 
the  same  manner,  yielded  a  crystalline  matter,  containing 
C  =  87-90  per  cent.,  H  =  12- (12  per  cent.  The  composi- 
tion of  the  two  hvdrocarbons  well  agrees  with  the  formula 
CC„lI,s).r.-S.  H'.  

Treatment  of  Black  Rot  in  Vines.  Prillieux.  Compt. 
Kend.  107,  Soo— .357. 
The  most  effectual  application  of  several  that  were  tried  in 
the  vineyard  of  M.  Despeyroux,  at  Aiguillon,  proved  to  be 
the  "  bouillie  bordelaise,"  made  by  adding  six  parts  of 
copper  sulphate  and  six  pai-ts  of  lime  to  100  parts  of  water. 
This  was  applied  four  times,  viz.,  on  May  22nd,  June  22nd, 
.Tulv  2nd,  and  July  19th.  In  the  untreated  rows  almost  all 
the'grapcs  were  destro_\ed  by  the  black  rot,  whereas  in  the 
rows  treated  -with  the  above  application  75 — 86  per  cent, 
remained  sound.  The  other  substances  tried  were  "  ean 
celeste,"  copper  sulphate  solution,  sulphosteatite  powder, 
powdered  copper  sulphate,  and  "  Ctirrerc  "  powder.  JJone  of 
these  produced  more  than  slight  effects. — J .  M.  H.  M. 


The  Fixation  of  Atmospheric  Nitrogen  by  Leguminous 
Plants  whose  Roots  bear  Aodosilies.  E.  Breal.  Compt. 
R'^nd.  107,  397—399. 
The  author  has  inoculated  various  leguminous  plants  with 
the  juice  of  the  crushed  tubercnies  of  Lucerne  grass,  with 
the  result  that  the  inoculated  plant  in  every  case  bore 
tubercules  on  its  roots.  This  juice  when  examined  under 
the  microscope  w.as  found  to  cont;»in  in  suspension  a  number 
of  rounded,  highly-refracting  grains,  mixed  with  moving 
filaments  resembling  some  species  of  bacteria. 

Teas  grown  in  w-ater  cont;iining  potassium  chloride, 
calcium  phosphate,  and  some  of  the  juice  above  mentioned, 
were  dried  and  analysed  after  the  fiftieth  daj'  of  their  growth. 
They  contained  :  — 
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August  S,  gave  1 15  sound  potatoes  and  no  diseased  cues. 
Six  adjacent  plants  not  treated  gave  53  sound  and  17 
diseased  tubers. — J.  M.  H.  M. 


■In  the  ease  of  lupins  grown  in  sand,  the  inoculated  plant 
after  45  days'  growth  contained  2^  times  as  much  nitrogen 
as  the  original  seed,  while  the  plant  not  inoculated  was 
stationary  as  regards  the  percentage  of  nitrogen.  Inoculated 
peas  grown  for  50  days  in  sand  multiplied  their  dry  matter 
38  times  and  their  nitrogen  25  times. — H.  T.  V. 


The  Treatment  of  the  Potato  Disease.     Prillieux.     Compt. 

Kend.  107,  •1-17 — 149. 
NiXK     plants     sprayed    with    the      "  bouillie    bitrdclaise " 
(sulphate  of  copper  6  parts,  lime  6   parts,   water   100)  on 


The    Vine   in    France.     A.    Chatin.     Compt.    Rend.   107, 
488—490. 

The  author  calls  attention  to  the  vineyard  of  J[.  Desbois, 
of  Meyzieux  (Iserc),  the  vines  in  which  have  acquired 
vigour  enough  to  withstand  successfully  the  depredations  of 
phy-lloxera,  mildew  (^Peronospora  viticola'),  and  black  rot 
in  even  the  exceptionally  bad  season  of  1887.  The  system 
pursued  comprises  triennial  pruning  of  the  long  wood,  with 
previous  pinching  out  or  disbudding,  and  the  u^e  of  powei-fnl 
manures  supplving  phosphoric  acid,  nitrogen,  potash  and 
lime.— J.  M.  H.  iM. 

The  Munurial  Value  and  the  Rational  Employment  of 
Thomas-slay  as  compared  with  Superphosphate,  Bone- 
Meal,  liaia  Peru  Huano,  and  Coprolite  Meal,  P.  Wagner. 
Chem.  Zeit.  Rep.  12,  222. 

The  author  finds,  as  regards  clayey  soil,  that  in  the  case  of 
Thomas-phosphate  meal,  the  phosphoric  acid  is  approxi- 
mately of  half  the  value  of  water  soluble  phosphoric  acid. 
It  is  therefore  profitable  to  buy  PM^  in  the  form  of 
Thom.as  slag  when  it  can  be  obtained  at  somewhat  less  than 
half  the  price  of  P.,*  Ij  "^  superphosphate.  Experiments 
have  shown  also,  that,  when  using  equal  quantities  of 
phosphoric  acid,  during  the  .first  two  years  after  manuring, 
for  every  loO  parts  of  Thomas-phosphoric  acid,  only  about 
60  parts  of  the  P.jOs  in  raw  Peruvian  guano,  and  only  40 
parts  of  the  PoOj  in  bone-meal  were  assimilated  by  the 
plants.  It  follows  from  this,  that  if  the  PjOj  of  bone-meal 
and  of  raw  Peruvian  guano  be  dearer  than  Thomas- 
phosphoric  acid,  it  is  not  rational  to  prefer  them  to 
Thomas-phosphate  meal. 


On  the  Influence  which   the  Sterilising  of  the  Soil  exerts 
on  Plant  Dcrclopment.     Frank.     Cheni.  Zeit.  12,  1340. 

Is  order  to  settle  the  question  of  the  relation  of  the  lower 
organisms  to  certain  properties  and  action  of  the  soil,  e.g., 
the  nitrification  of  the  ammonia  or  fruitfulness  with  regard 
to  the  development  of  plants,  different  investigators  have 
employed  the  method  of  sterilisation  of  the  soil,  believing 
that  the  special  effects  following  this  treatment  with  steam 
at  100',  whereby  the  lower  organisms  are  killed,  as  compared 
with  those  with  untreated  soil,  will  elucidate  the  question 
of  the  part  played  by  the  lower  organisms.  Laurent  and 
Hellriegel  have  observed  a  weaker  plant-development  in 
sterilised  sr>il.  The  author  tried  to  discover  if  different 
kiuds  of  soil  in  sterilised  and  unsteriiised  condition  exhibit 
similar  differences  in  their  action  on  plant  life.  In  per- 
fectly similar  cultures  with  sterilised  and  unsteriiised  soils 
it  was  found,  to  begin  with,  that  those  rich  in  humus  always 
showed  greater  fruitfulness  in  the  sterilised  state.  Those 
soils  almost  devoid  of  humus,  on  the  coutrary,  showed  other 
results.  Whilst  such  soil  in  the  normal  condition  was 
tolerably  fruitful  for  lupins,  after  sterilising  it  suffered 
considerable  reduction  in  this  quality ;  but  no  special  change 
in  this  condition  w-as  wrought  by  inoculating  with  un- 
steriiised sand  or  garden  soil.  Oats  showed  more  vigorous 
development  in  the  sterilised  sandy  soil,  and  in  their  case  an 
iuoculation  with  unsteriiised  .soil  produced  no  perceptible 
difference.  These  observations  go  to  show,  it  is  argued, 
tiiat  the  differences  specified  are  not  the  result  of  micro- 
organisms. But  it  is  admitted  as  doubtful  if  steaming  at 
100'  does  really  effect  destruction  of  the  organisms,  but  that 
other  jiropcrties  are  acquired,  is  proved  by  the  surprising 
fact  that  almost  uniformly,  on  sterilised  soils,  especially  on 
those  of  lunmis  character,  and  when  freely  exposed  to  the 
air,  a  peculiar  fungus,  Pyronema  Marianum  Cams  {Peziza 
confluens  Pers),  appears  in  the  form  of  a  bright  red  excres- 
cence, never  showing  itseb',  however,  on  the  neighbouring 
unsteriiised  soil.  This  growth  flourishes  only  on  places 
formerly  coveted  by  Meilers  and  similar  arrangements,  in 
which  fires  have  beeu  burnt.  The  spores  of  this  fungus  are 
destroyed  by  boiling,  consequently  they  could  not  have 
remained  in  the  sterilised  soil,  but  must  have  been  carried 
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there  from  the  atmosphere,  and  only  have  fonnd  in  the 
sterilised  soil  the  special  conditions  suitable  I'or  their  develop- 
ment and  jjronth.  It  i\as  discovered,  further,  that  the 
sterilising  action  of  steam  achieved  chemical  alterations 
in  the  soil,  such  as  the  alteration  of  otherwise  insoluble 
matters,  in  such  wise  that,  on  treatment  ivith  water,  the 
sterilised  soil  yielded  more  dissolved  constituents  than 
the  unsterilised.  Both  organic  and  inorganic  matters 
were  thus  rendered  more  soluble.  Hence  we  have  here 
an  action  distinctly  more  favourable  to  plant  (rrowth  in 
the  sterilised  soil ;  and  the  argument  as  to  dilferenee  of 
action  beinij  solely  attributable  to  destruction  of  the  germs 
of  micro-organisms  must  fall  to  the  ground. — W.  t'^. 


I 


Oh  the  Nitrogenous  Alga  of  Arable  Soil.     Frank.     Chem. 
Zeit.'l2,  1341. 

The  author  has  shov.-n  that  free  nitrogen  becomes  combined 
nitrogen  not  only  in  the  cultivation  of  leguminous  plants, 
but  also  in  that  of  other  species,  although  not  in  so  consider- 
able a  degree.  He  also  confirms  Berthelot's  observation 
of  the  enrichment  with  nitrogen  of  soils  devoid  of  humus, 
these  soils  being  exposed,  though  bare  of  vegetaiion,  to  the 
action  of  air  and  light.  The  explanation  was  afforded  after 
a  microscopic  examination  of  the  soil,  when  it  was  dis- 
covered that  the  advent  and  increase  of  nitrogen  were  due 
to  the  action  of  a  freslily-introduced  microscopic  form  of 
algse,  and  not  fungoid  growth,  as  at  first  surmised.  These 
algae  are  of  a  kind  the  cells  of  which  contain  plasmic  matter 
very  rich  in  nitrogen. 

The  inquiry  next  advanced  and  e-^oimined  was  whether 
such  algse  are  peculiar  to  a  special  case  or  cases  or  are 
universal,  and  the  latter  supposition  was  confirmed  as  fact. 

Immediately  after  tilling  the  soil,  the  surface  layer  does 
not  exhibit  at  first  anyof  these  cryptogams,  but  after  remain- 
ing at  rest  a  sufficiently  long  time  a  lively  growth  of  alga; 
takes  place  in  the  upper  layer  exposed  to  the  light,  which 
increases  further  the  longer  the  soil  remains  at  rest.  The 
alga;  discovered  in  Ihe  soil  coincided  with  those  forms 
which  the  author  had  found  in  the  case  of  his  experiments 
on  the  sm.tll  scale  in  land  devoid  of  vegetation.  They  are 
in  part  Phycochromaceae,  and  especially  diperent  forms  of 
<  )scillaria,  partly  Chlorophyllacerc.  The  germs  of  these  algs 
contained  in  soil  are  easily  discovered  when  small  quantities 
of  the  eaiih  moistened  with  pure  water  are  brought  into  a 
flask  stoppered  with  a  plug  of  cotton-wool,  and  thus  let 
stand  a  week  or  two  exposed  to  the  light.  The  algae  then 
appear  in  the  form  of  green  or  dirty-green  specks,  gradually 
joining  one  another  to  form  a  connected  layer,  jiy  inocula- 
tion the  algae  can  be  transferred,  and  obtained  pure.  Similar 
cultivations  with  sterilised  soil  yielded  no  development  of 
algae,  and  no  development  ensued  when  the  non-sterilised 
soil  was  kept  in  the  dark.  From  h  basis  of  sucB  experi- 
ments and  reasoning,  it  is  easy  to  understand,  the  author 
concludes,  that  what  was  first  sterile  rock  in  some  now 
colonised  parts  of  the  earth  of  insular  character,  gradually 
became  luxuriant  with  vegetation. — W.  S. 


The  Occurrence  and   Distribution   of  Tan-nin  in    Plants. 
E.  Wagner.     Chem.  Centr.  1888,  232. 

Tn  the  plants  investigated  {Crassulacece),  tannin  was  only 
found  dissolved  in  the  parenchymatous  tissue  cells.  The 
principal  tissues  yielding  tanniu  are  the  epidermis  and  the 
ground  and  other  tissues  in  its  immediate  proximity.  The 
cells  containing  tannin  are  pale  in  colour,  which  is  frequently 
quite  transitory;  they  store  up  little  or  no  starch,  and  in 
most  cases  the  chlorophyll  granules  and  calcium  oxalate 
crystals  in  them  are  smaller  in  size  and  fewer  iu  number 
than  in  the  cells  destitute  of  tannin.  These  experiments 
have  not  yet  elucidated  the  function  of  tannin  and  its 
distribution  within  the  plant. — D.  A.  L. 


Cultivation,  Treatment,  and  Composition  of  Japanese 
Tobacco.  M.  Fesca  and  H.  Imai.  Laudw.  Jahrbiicher, 
1888,  329—372. 

The  present  inquiry  relates  more  especially  to  the  district 
Oyamada,  in  Tochigi-Keu.      The  soils   there  are  tertiary 


and  paleozoic,  the  former  being  more  suitable  for  tobacco 
growth  ;  the  best  soil  for  the  purpose  in  the  district  con- 
tained IG'3  per  cent,  of  stones,  lu-9  per  cent,  of  coarse 
earth,  and  72 '8  per  cent,  of  fine  mould.  The  fine 
mould  dried  at  lO.)"^,  had  the  following  percentage  com- 
position :^ — Hygroscopic  water,  3*83;  loss  on  ignition, 
6- 5-5;  humus  carbon,  .t"92  ;  insoluble  in  hydrochloric 
acid,  62-99;  soluble  .silica,  15'92;  alumina,  9-.56;  Fe.,0,, 
3-86;  Mn.,03,  010;:CaO,0-20;  MgO,  l-2.i;  K„O,0  u'; 
Na^O,  0-l'7;  P.,0.;.  004;  SO3,  0-01.  Porosity  and  a 
certain  amount  of  humus  are  more  important  than  a  high 
percentage  of  nutritive  matter  in  the  soils  for  tobacco 
culture.  In  Japan  the  manner  of  cultivation  and  manuring 
is  peculiar,  and  details  are  given  in  the  paper.  The  seeds, 
mixed  with  wood  ashes,  are  sown  broadcast  in  a  speciallv 
prepared  bed,  dressed  with  human  excrement  and  wood 
ashes,  harrowed  in,  and  covered  with  twigs  to  protect 
from  cold  ;  when  the  plants  have  four  or  five  leaves  they 
are  thinned,  and  in  wet  weather  dressed  with  horse  urine, 
but  in  dry  weather  with  water  from  baths  containing  1  per 
cent,  of  human  urine;  later  on  they  are  transplanted  into 
ridges  in  a  field,  about  4,00U  plants  being  allowed  per 
hectare.  In  10  days  they  receive  a  dressing  of  a  mixture  of 
stable  manure,  sewage,  and  straw  ash,  and  in  another  10 
days  a  smaller  dressing  of  a  somewhat  similar  mixture, 
the  manure  in  each  case  being  mixed  in  with  the  soil,  and 
followed  by  the  application  of  water  from  baths  containing 
sewage.  The  plant  goes  through  other  operations  of 
cultivation,  and  ultimately  the  various  leaves  are  gathered 
at  different  periods,  according  to  their  position  on  the 
stem,  which  also  determines  their  quality,  the  middle  leaves 
being  the  best.  The  authors  calculate  that  the  manure 
applied  amounts  to  64- S  of  N,  115  of  K.,0,  97-5  of  CaO, 
41-2  of  PjOj,  and  37 '5  of  CI,  respectively,  in  kilos,  per 
hectare;  and  that  a  harvest  of  l,00il  kilos,  of  tobacco  per 
hectare  removes  from  the  soil  16' 7  kilos,  of  N,  47 '3  of 
K»0,  50  ■  7  of  CaO,  and  fi  •  8  of  P.,05.  The  residual  nutrition 
iu  the  soil  serves  for  the  grain  crop,  which  follows  the  tobacco 
iu  Japan. 

The  results  of  the  analyses  of  various  tobaccos  cultivated 
in  this  manner  are  given  in  the  table  on  page  760,  in 
percentages  of  the  dry  substance  free  from  sand. 

The  following  points  should  be  remembered  when 
examining  tobaccos: — The  quantity  of  nicotine  may  be 
considered  as  bearing  the  same  relation  to  tobacco  as 
the  percentage  of  alcohol  does  to  spirituous  liquors ;  but 
as  yet  a  high  percentage  of  nicotine  has  not  been  shown 
to  be  an  indication  of  the  good  quality  of  tobacco.  Nitric 
acid  should  not  he  found  in  well-fermented  tobaccos. 
Ammonia  determinations  are  frequently  too  high  as  they 
include  some  amido-nitrogen.  A  tenth  per  cent,  or  so  of 
ammonia  does  not  seem  to  lower  the  quality  of  the  tobacco. 
The  quantity  of  albuminoids  present  in  a  tobacco  affords 
no  indication  of  quality  unless  the  proportion  of  amides 
is  simultaneously  considered.  The  amido-uitrogeu  repre- 
sents for  the  most  part  harmless  or  perhaps  even  beneficial 
nitrogenous  compounds  in  tobaccos.  It  is  possible  that  a 
further  study  of  these  bodies  and  their  decompositions 
will  re^eal  the  presence  of  bodies  exercising  a  direct 
influence  on  the  quality  of  tobacco.  Anj-way  the  con- 
version of  albuminoids  into  amides  is  one  of  the  most 
important  rcsult.'i  of  the  fermentation.  Ordinary  fat 
determinations,  or  rather  extracts,  are  of  no  use  in 
tobacco  analysis.  Carbohydrates  should  not  be  present 
in  well-fermented  tobacco,  but  a  study  of  the  changes 
they  undergo  would  doubtless  be  of  great  value  in  con- 
nexion with  tobacco.  Only  considerable  differences  in  the 
amount  of  the  various  constituents  of  tobacco  can  give  any 
conclusive  indication  of  the  quality  of  a  tobacco.  Very 
bad  tobaccos  always  contain  much  albuminoid  matter, 
sulphuric  acid,  chlorine,  and  especially  large  quantities  of 
mineral  acids  with  small  proportion  of  amido-nitrogen, 
potash,  &c.  It  is  not  safe  to  judge  a  tobacco  from  (uie 
constituent  or  group  of  constituents ;  as  a  rule  the  alkali- 
character  of  the  composition  should  be  ascertained  to  be 
favourable  or  otherwise.  By  the  present  methods  of 
analysis  it  is  easier  to  recognise  a  bad  tobacco  than  one 
of  good  quality.  In  connexion  with  the  influence  of 
botanical  character  the  authors  have  only  observed  that 
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Havanna 

(3'.  macro- 

phyUa). 

Oyamada 

(X  j-ustica) 

Ordinary. 

Oyaniada 
(N.  ritslica) 
Curly-leafed. 

Oyamada 
(X.  rustica) 
Lons-stalked. 

Kentucky          Florida 
[y.(abacum).  {N.tabacum) . 

Connecticut 
(.If.tabacum). 

Russian 

(A",  macro- 

phylla). 

Total  nitrogen 

1-473 
2  633 
2-690 
0-5SS 
12-320 
13-250 

4-007 

0-393 

3-674 
13-831 
3-917 
0-310 
6-147 
1-523 
0-356 
0-67S 
0-307 
0-389 
0-635 

1-573 
3-653 
2-430 
0-553 
14-4*0 
13-710 

4-721 

0-523 

4-193 
12-662 
3- 806 
0-186 
5-364 
1-230 
0-293 
0-531 
0-619 
0-514 
0-131 

1-689 
2-958 
3-210 
0-674 
11-740 
13  890 

3-721 

0-522 

3-199 
10-677 
3-632 
0-151 
3-706 
0-964 
0-296 
0-411 
0-687 
0-455 
0-378 

1-459 
4-090 
0-689 
0-002 
12-580 
13-930 

3-717 

0-3.58 

3-359 
12-332 
3-140 
0-232 
4-959 
1-379 
0-183 
0-253 
0-885 
0-302 
0-940 

1-290 
3-496 
2-010 
0-310 
10-340 
13-500 

3 -998 

0-431 

3-564 
11-091 
3-263 
0-130 
4-626 
1-143 
0-332 
0-4H 
0-268 
0-454 
0-5-27 

1306 
2-902 
3-040 
0-317 
12-000 
11-7G0 

3-688 

0-.345 

3-343 
14-933 
4-730 
0-157 
5-675 
1-43J 
0-375 
0-559 
1-028 
0-367 
0-309 

1-412 
2-914 
3-620 
0-329 
11-760 
14  030  ' 

3-622 

0-569 

3-053 
12-323 
4-715 
0-077 
4-769 
1-176 
0-235 
0-383 
0-319 
0-3S7 
0-491 

1-348 
2  678 

2-940 

Amido  nitrogen  

0-415 
11-800 

13-170 

Total   carbonic    anhy- 

4-279 

Solublc  carbonic  anhy- 

0-317 

Insoluhle         carbonic 

3-932 

14-630 

4-423 

Soda  

0-379 

0-554 

1-408 

0-304 

Phosphoric  acid 

Sulphuric  acid 

Silica 

0-601 
1-1-20 
0-437 
0-326 

Per    cent.,    air  -  dried 
tobacco  :— 
Sand 

Hygroscopic  water, . 

1-51 
11-64 

1-91 
11-17 

1-74 
12-21 

1-02 
11-32 

1-25 

8-39 

1-40 

11-28 

1-76 
8-79 

1-30 
S-73 

Per  cent.,  total  nitro- 
gen ; — 
As  nicotine  nitrogen 

As  amido  nitrogen  . . 

As  albuminoid  nitro- 

30-9 
39-9 

29-2 

40-1 
35-2 

24-7 

29-7 
39-9 

80-3 

48-6 
41-3 

9-6 

46-8 
26-8 

26-2 

38-0 
24-3 

37-3 

33-S 
23-2 

•40-0 

34-3 
30-S 

36-1 

the  variety  Nicotiana  tabacum  has  a  lower  percentage  of 
total  leaf  surface  and  a  higher  percentage  of  crude  fibre 
than  the  other  varieties  of  tobacco  examined. 

The  authors  have  made  a  detailed  investigation  into  the 
distribution  of  individual  bases  and  inorganic  acids  in 
the  different  tobaccos,  and  have  come  to  the  following 
conclusions.  Bases,  particularly  potash  and  lime,  in  medium 
quantity,  are  favourable  to  the  good  quality,  and  especially 
the  combustibility  of  tobacco.  An  excess  of  either  of  these 
bases  over  a  liberal  mean  percentage  is  neither  a  sign  of 
good  quality  nor  combustibility,  and  only  an  exceptionally 
low  percentage  of  either  of  them  can  be  regarded  with 
certainty  as  a  bad  sign.  Very  high  magnesia  is  prejudicial 
to  the  combustibility.  Mineral  acids  in  large  quantities  in- 
dicate both  bad  combustibilit}-  and  quality ;  but  only  a  very 
high  proportion  of  an  individual  acid  can  he  safely  considered 
a  decidedly  bad  indication.  The  combustibility  is  influenced 
to  the  greatest  extent  bj-  the  quantity  of  sulphuric  acid 
present,  and  in  a  diminishing  degree  by  the  percentages  of 
chlorine,  phosphoric  acid  and  silica  in  the  tobacco.  The 
percentage  of  soluble  carbonates  appears  to  have  no 
important  influence  on  the  quality  and  combustibility  of 
tobacco  ;  the  influence  of  the  total  quantity  of  carbonates 
ill  the  ash  is  much  greater,  but  even  in  this  there  is 
a  maximum  beyond  which  the  percentage  of  carbonic 
anhydride  in  the  ash  cannot  be  regarded  as  indicating 
increase  of  combustibility.  The  relation  of  carbonates  to 
the  mineral  acids  is  a  much  more  important  factor,  a 
large    preponderance   of    the  former  being  a  favourable 


sign.  High  basicity  of  ash  is  an  excellent  indication 
of  good  combustibility,  especially  when  not  due  either 
entirely,  or  to  a  great  extent,  to  magnesia  or  iron. — D.  A.  L. 


The  Nitrificalion  of  Ammonia  Salts  in  Soils.    H.  Landolt. 
Ueutsche  iandw.  Presse  15,  135 — 136. 

With  a  view  to  refuting  statements  made  by  Frank  in 
connexion  with  H.  Plath's  experiments  on  the  nitrification 
of  ammonia  and  its  salts,  the  author,  in  conjunction  with 
Plath,  has  repeated  the  experiments,  including  in  the  inquiry 
the  following  points  :— The  proof  of  the  existence  of  nitrates 
and  nitric  acids  in  the  air ;  of  the  complete  removal  of  these 
impurities  by  passing  the  air  through  concentrated  sulphuric 
acid  and  caustic  soda  ;  of  the  inability  to  produce  even 
traces  of  nitrogen  oxides  by  passing  air,  purified  in  this 
manner,  over  sterilised  calcium  carbonate,  even  when  the 
latter  was  in  contact  with  ammonium  sulphate  ;  of  the  nitrifi- 
cation of  added  ammonia  salts  in  non-sterilised  samples  of 
clay-marls  and  loam-marls,  and  the  absence  of  such  nitrifi- 
cation in  the  same  soils  sterilised,  or  ignited  and  neutralised 
with  either  an  aqueous  solution  of  carbonic  acid  or  phosphoric 
acid  free  from  nitric  acid.  These  points  have  all  been 
confirmed,  and,  therefore,  one  thing  is  certain,  that  the 
inorganic  constituents  of  a  soil  do  not  produce  nitrification, 
and  consequentlv  it  must  originate  from  some  other  source. 

—D.  A.  L. 
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PATENT. 

Improvements  in  the  Manufacture  of  Manure.     B.  Piflfard, 
Hemel  Hempstead.     Eng.  Pat.  9750,  July  4,  1888.     id. 

Flints,  or  other  siliceous  materials,  are  finely  pulverised 
and  mixed  with  lime,  the  hvdrate,  chloride,  or  carbonate  of 
lime,  or  other  alkaline  carbonates  or  sulphates,  preferably 
in  the  proportion  of  three  of  siliceous  material  to  one  of  the 
other  material.  Two  per  cent,  of  lamp  black  is  added  to 
serve  as  an  indicator,  by  colouring  the  whole  a  uniform  grey 
when  mixture  is  perfect. — A.  G.  15. 


XVI.-SUaAE.  STAECH.  GUM.  Etc. 

The  Estimation  of  Saccharose,  Tniert  Sugar, and  Raffinose 
by  the  Copper  Method.  Preuss.  Zeits.  f.  Zuckerind. 
1888,  722. 

The  cane  sugar  used  was  inverted  by  dissolvin?  9  •  5  grms. 
in  "00  cc.  of  hot  water,  digesting  for  half-hour  with  100  cc.  of 

^  HCI,  neutralising  -ivith  NaHCOj,  cooling  to  20°  C,  and 

diluting  to  1  litre.     In  performing  the  gravimetric  Fehling 
test,  the  mixture  was  boiled  for  15  minutes. 

The  following  relation  was  found  to  exist  between  the 
copper  found  and  the  invert  sugar  taken  for  analysis  : — 

Y  =  8-368537  +  0-55346  X  +  0-00003216  X- ; 

Where  X= copper  found  (mgrms.),  y=  invert  sugar  taken. 

When  the  time  of  boiling  was  reduced  to  three  minutes, 
the  following  results  were  obtained  : — 


In  presence  of  raffinose,  the  following  formula  must  be 
used  :  — 


Z  = 


0-5188  P 


R  = 


P- J 
1-85   ' 


X 

40 

50 

60 

70 

80 

90 

100 

T 

79-7 

99-3 

119-5 

139-3 

158-9 

178-2 

197-3 

X 

110 

120 

130 

140 

150 

leo 

170 

r 

216-1 

2S4-6 

252-9 

279-9 

288-S 

S06-1 

323-3 

X  =  Cane  sugar  taken  (menus.).    Y  =  Copper  found  (msrms.). 

When  estimating  invert  in  presence  of  cane  sugar,  a 
special  table  is  necessary.  Ten  grms.  of  substance  to  be 
taken  for  analysis  and  the  time  of  boiling  two  minutes. 
The  following  relation  exists  between  the  invert  sugar  taken 
and  copper  found  :  — 

y  =  23-4212  +  2-0C954  X  -  0-0010857  XK 
The  reducing  power  of  dry  raffinoss  is  given  by   the 
foUowiug  equation  (inversion  in  seven  minutes  and  three 
minutes  boil):  — 

Y=  5-5396  +  1-363  X  +  0-00005137  A'-. 
Where  Y  =  mgrms.  of  copper  ;  X  =  mgrms.  of  raffinose. 

— H.  T.  P. 


0-8454 
Z  =  per  cent,  cane  sugar. 
R  =  per  cent,  raffinose. 
P  =  polarimetric  reading  for  the  whole  normal  weight 

before  inversion. 
.1  =  polarimetric  reading  for  the  whole  normal  weight 
after  inversion. 

— H.  T.  P. 


Consliluenls  of  Sugar  Cane.    Winter.     Zeits.  f.  Zuckerind. 
1888,  780. 

Normal  ripe  sugar  cane  contains  neither  le%-ulose  nor 
invert  sugar.  The  leaves  also  contain  no  levulose,  but 
glucose  and  saccharose.  The  assumption  that  caue  su<^r 
is  formed  fi-om  glucose  and  loTilose  can  therefore  no  longer 
be  allowed.  Amongst  organic  acids,  malic,  succinic, 
glucinic,  and  apoglucinic  acids  were  found  in  sugar  cane  ; 
tartaric,  oxalic,  citric,  and  aconitic  acids  were  absent 
Pectin  and  metapeetin  were  present,  but  no  asparaginic  or 
metapectic  acid.  The  crude  syrup  contained  considerable 
quantities  of  phosphoric  acid  and  silicates  of  the  alkalis. 
In  the  masse-cuite  a  gum  was  sometimes  found,  which  is 
possibly  identical  with  Scheibler's  dextrane. 

The  method  employed  by  the  author  for  separating 
different  kinds  of  sugar  consists  in  precipitating  the  latter 
with  ammoniacal  lead  acetate.  The  freshly-prepared  com- 
pound is  treated  with  water  and  filtered,  the  lead  separated 
from  the  cane  sugar  by  passing  C0»  into  the  solution,  while 
the  portion  insoluble  in  water  is  suspended  in  water  and 
also  treated  with  CO;.  In  this  case  only  the  lead-glucose 
compound  is  decomposed.  The  filtrate  therefore  contains 
the  glucose ;  the  residue  consists  of  the  lead  levulose 
compound.  Tliis  is  washed,  suspended  in  -water,  decomposed 
with  HjS,  and  the  levulose  is  thus  obtained  in  the  filtrate. 

—A.  R. 


Compt. 


The  Estimation  of  Cane  Sugar  in  Presence  of  Ini-ert 
Sugar  or  Raffinose.  Dammiiller.  Zeits.  f.  Zuckerind. 
1888,  742. 

OsE  half  the  normal  weight  of  sugar  is  dissolved  in 
75  cc.  of  water,  5  cc.  of  38  percent,  hydrochloric  acid  added, 
and  the  mixture  heated  for  7i  mts.  in  a  water-bath  kept  at 
67^ — 70'  C,  cooled,  diluted  to  100  cc,  and  observed  m  a 
200  mm.  jacketed  tube  at  20"  C.  The  percentage  of  cane 
sugar  may  be  calculated  by  Clerget's  modified  formula  : — 

7  _  »00S 

142-66-  0-5  < 
Z  =  per  cent,  cane  sugar. 
S  =  algebraical  difference  of  readings  before  nnd  after 

inversion. 
t  =  temperature  in  degrees  centigrade. 


Lecuhse.  E.  Juugtleisch  and  X..  Grimbert. 
Rend.  107,  390—393. 
The  authors  have  studied  the  influence  of  various  experi- 
mental conditions  on  the  specific  rotary  power  of  levulose. 
The  rotary  power  of  freshly-prepared  solutions  of  levulose 
is  greater  than  that  of  solutions  which  have  been  kept  some 
time.  For  example,  a  solution  of  levulose  containing 
9 -  75  grms.  per  1 00  cc.  gave, 35  minutes  after  its  preparation, 
(a)„  =  —  97°-33at  7'0  ;  after  55 minutes,  (a)„=i —96"  - 1 1  ; 
after  1  hour  15  minutes,  (a)„  =  -  95°- 11 ;  and  after  1  hour 
45  minutes,  (a)„  =  _94=-77.  after  which  it  remained 
constant.  Solutions  of  levulose  must  be  prepared  at  a 
temperature  not  exceeding  40°  C.,  as  appreciable  traces  of 
levulose  are  destroyed  at  higher  temperatures.  The  specific 
rotary  power  of  levulose  diminishes  by  0=-56  for  every  1°  C. 
increase  of  temperature.  The  specific  rotary  power  of 
levulose  in  solution  m.iy  be  calculated  by  means  of  the 
following  formula  :  — 

Wd  =  -  101°-38  -  0-56  i  +  0-108  (p  -  10) 

Where  t  =  temperature.        p  =  concentration. 

This  formula  is  applicable  to  temperatures  between  o' 
and  40"  C.  with  concentrations  less  than  40  grms.  per  100  cc. 

— U.  T.  P. 
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XVII.-BREWING.  WINES.  SPIRITS,  Etc. 

Influence  of  the  Temperature  nf  Fermentation  on  the 
Production  <■/'  Hit/her  Alcohols.  M.  ]j.  Lindet.  Bui!. 
Soc.  Chim.  50,  1G4— 167. 
A  NTMBKR  of  experiQients  were  carried  out  with  a  view  to 
dftennini-  whetlR-r,  during  tlie  fermeutatiou  of  tlif  beur 
wort,  the  teni]ior;iture  bad  any  infiuenoe  on  the  amount 
of  higher  alcohols  produced  therehy.  A  beer  wort  of 
constant  composition  was  [Mcpared  and  the  same  yeast 
employed,  the  only  variation  allowed  being  the  difference 
ill  the  temperature,  which  ranged  from  8°  to  35°. 

The  results  tend  to  show  a  slight  increase  in  the  amount 
of  higher  alcohols  produced  hy  fermentation  at  the  higher 
temperatures,  but  the  differences  are  but  nominal. — J.  W.  L. 


A  New  Process  for  purifying  Spirituous  Liquids,  especialli/ 
Brandy.     J.  'J'raube.     Zeits.  f.  Spiritusind.  11,  201. 

The  method  consists  essentially  in  treating  the  crude  spirit 
with  a  concentrated  salt  solution,  preferably  pot;issium 
carbonate,  when  two  layers  are  formed,  the  upper  one 
containing  almost  all  the  fusel  oil  and  first  runnings.  This 
upper  layer  is  ruu  otf",  and,  on  simple  distillation  of  the 
residue  without  a  column,  a  very  pure  product  is  obtained. 
A  great  saving  is  effected  in  several  wavs  by  this  process. 
"  —0.  H. 

Improvements   in   the  lilanufacture  of  Spirit.      Dingl. 
I'olyt- J-  269,  425 — I2r. 

Wepper  and  Liidej'S  (Zeits.  f.  Spiritusind.  U,  34)  point  out 
that  the  cadmium  chloride  test  for  the  pyridine  bases  is 
very  unreliable,  owing  to  the  varying  composition  of  com- 
mercial cadmium  chloride.  Of  two  samples  of  cadmium 
chloride,  one  gave  the  reaction  and  the  other  did  not,  with 
the  same  sample  of  pyridine.  Neither  of  the  two  samples 
had  the  composition  represented  by  one  of  the  formula; — 
CdCI- .  2  HoO  or  CdCl;. 
They  contained  :— 

(rt.)  Cl  =  37-58  percent.,  H.,0=ll-32  per  cent. ;  and 
(6.)   Cl  =  36-C3  per  cent.,  H;0=   9-17  per  cent. 

CdCU  contains  38-8  per  cent,  chlorine,  while  CdCl„.2  H„0 
coatains  16 '44  percent.  H^O.  Both  samples  were  acid,  a 
more  ih  in  h  ;  otherwise  they  were  pure.  The  authors 
recommend  the  use  of  a  stronger  solution  of  the  pyridine 
bases  when  performing  the  test. 

a-Hi/droxynaphtlioic  acid  asan  Antiseptic.  Experiments 
ma<le  oy  Maficrstein  (Oester.  Ung.  Breunerei.  Zeit.  12,  5) 
with  sugar  solutions  to  which  yeast  had  been  added,  snow 
that  the  antiseptic  action  of  o-hydroxynaphthoic  acid  is 
about  five  times  greater  than  that  of  salicylic  acid. 

Lanson  has  detected  iso-butjjenegiycol  in  the  products 
of  the  alcoholic  fermentation  (La  Sucrerie  indigene,  No.  5). 
The  author  finds  that  60-8  grms.  of  this  body  are  formed 
for  every  lUO  kilos,  of  sugar  fermented. — il.  T.  P. 


The  Plastering  of  Wine  in  France.  Report  of  United 
Stales  Commercial  Agent  at  Limoges.  Board  of  Trade 
J.  1.S88,  439. 

TiiF.UR  is  now  being  discussed  before  the  Academy  of 
Medicine  at  I'aris  a  question  of  great  importance  to  all 
wine  merchants  and  exporters,  viz.,  whether  the  plastering 
of  wine  is  injurious  to  public  health  or  not  ? 

This  prnctiee  of  plastering  wines,  or  adding  sulphate  of 
lime,  is  very  ancient ;  it  is  unknown  when  or  where  it 
originated,  but  for  the  last  25  years  it  has  been  a  subject 
of  dispute  among  the  highest  hygienic  authorities,  wine 
growers,  and  merchants  in  France ;  at  times  its  use  has 
been  condemned  and  again  permitted. 

Since  the  productinu  of  wine  in  the  celebrated  district 
has  fallen  off',  through  the  ravages  of  phylloxera  and 
cryptogenous  diseases,  the  less  noted  wine  of  the  central 
departments  of  Krance  has  been  brought  into  greater 
requisition.     Tliesc  wines  differ  materially  frcmi  the  famous 


growth  of  Bordeaux  and  Burgundy  districts,  and  as  they 
are  replacing  these  more  renowned  varieties  special  attention 
is  being  gi\en  to  them — the  merchants  who  buy  them  for 
home  use  or  exportation  are  doing  their  best  to  make  them 
as  agree.able  as  possible,  to  take  the  place  of  their 
illustrious  neighbours,  and  in  order  to  accomplish  this 
recourse  is  had  to  plastering. 

The  sulphate  of  lime  is  added  after  the  first  fermentation, 
or  while  the  wine  is  in  the  vat,  and  it  is  also  mixed  with 
the  grape  must.  This  last  process  has  for  its  object  the 
rendering  soluble  the  different  elements  of  the  wine.  The 
general  rule  is  to  put  500  gnus,  to  the  hectolitre  of  wine, 
hut  the  greater  number  of  wine-makers  throw  it  in 
without  weighing.  The  advantages  said  to  be  gained  by 
the  use  of  sulphate  of  lime  are  these  :  Fermentation  is 
increased  veiy  much  ;  is  more  rapid  and  complete  ;  the 
colour  is  brighter  and  more  permanent ;  and  the  wine  will 
keep  for  a  much  longer  period.  For  the  wholesale  dealer 
this  greatlj-  enhances  the  value  of  the  wine,  but  the 
questions  to  be  considered  are  these  :  Does  the  addition 
of  sulphate  of  lime  in  any  way  render  wine  injurious  to 
health,  and  what  are  the  chemical  changes  caused  by  this 
plastering?  Ordinary  wine  ia  its  normal  condition  contains 
a  certain  amount  of  the  hitartrate  of  potash  ;  this  readily 
acts  on  the  sulphate  of  lime  and  forms  an  .icid  sulphate  of 
potash,  and  there  is  precipitated  an  insoluble  bitartrate  of 
lime,  var3ing  according  to  the  degree  of  alcohol,  the  wine 
dissolving  a  portion  of  the  sulphate  of  lime.  Natural  wine 
contains  at  the  maximum  about  0'5  grm.  of  sulphate  of 
potash  per  litre.  This  quantity  is  increased  to  from  live  to 
ten  times  that  amount  by  the  action  of  the  sulphate  of 
lime,  and  at  the  same  time  the  proportion  of  the  bitartrate 
of  pot;ish  diminishes  to  such  a  degree  that  it  may  be  said 
to  be  substituted  by  the  acid  .sulphate  of  potash.  Finally, 
in  wine  treated  with  sulphate  of  lime,  sulphuric  acid  is 
found  in  a  free  state  ;  also  sulphate  of  magnesia.  Have  not 
these  serious  alterations  in  the  mineral  constituents  a  bad 
effect  on  the  health  of  the  consumer?  Twenty-five  years 
ago  this  question  was  propounded  and  is  not  settled  yet, 
and  at  present  is  being  discussed  by  the  hygienic  committee 
of  the  Academy  of  Medicine  on  behalf  of  the  French 
Government. 

It  is  held  to  be  an  incontestable  fact  that  plastered  wines 
have  occasioned  functional  troubles  and  organic  injuries, 
as  all  familiar  with  medical  science  know  that  a  solution 
of  acid  sulphate  of  potash,  in  which  sulphuric  acid  is  in 
a  free  state,  acts  as  a  purgative  and  a  caustic  in  certain 
cases  ;  as  regards  the  abolition  of  plastering,  the  hygienic 
committee  is  not  unanimous  in  its  opinion.  It  is  considered, 
however,  that  a  moderate  plastering  is  necessary  for  the 
utilisation,  preservation,  and  transportation  of  a  certain 
class  of  the  poorer  grades  of  wine,  whose  loss  would  be  a 
disastrous  thing  for  the  ^yine-growers.  But  they  should 
continue  the  practice  so  that  the  proportion  of  acid 
sulphate  dot!s  not  exceed  2  grms.  per  litre,  this  pro- 
portion being  sufficient  to  obtain  all  the  commercial 
advantages  for  which  the  wine  is  used.  This,  in  effect 
the  declaration  of  ISSO  by  the  same  committee,  and  which 
the  said  committee  now  recommends  as  its  unanimous 
opinion,  should  be  rigorously  enforced. — J.  H. 


PATENTS. 

Netp  or  Improved  Process  and  Apparatus  for  obtaining  a 
Continuous  and  Uetermined  (Quantity  of  Carbonic  Acid 
or  other  Gas,  especially  applicable  for  making  Aerated 
Water  and  for  raising  Liquids.  L.  &  C  Giieret,  Paris, 
France.     Eng.  Pat.  14,927,  November  2,  1887.     Sd. 

The  apparatus  appears  to  be  specially  designed  for  raising 
beer  by  gas  ]iressnre.  Carbonic  acid  is  generated  in  the 
usual  manner  and  the  gas-escape  pipe  shut  off  until  a 
certain  pressure  is  attained  in  the  apparatus.  The  latter  is 
then  connected  with  a  beer  barrel,  and  when  a  certain 
quantity  of  beer  is  withdrawn  from  the  ban-el  the  pressure 
in  the  producer  sinks  for  a  moment,  bnt  is  soon  established 
again  by  the  acid  flowing  automatically  on  the  carbonate, 
and  thus  generating  a  new  quantity  of  gas. — S.  II. 
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A  Process  of  and  Apparatus  for  Distilling  Alcohol  from 
Wine,  Cider,  or  other  Ferinenled  Fruit  Juices.  W.  L. 
Horuc,  Couuecticut,  U.S.A.  Kug.  Pat.  U0o8,  Julv  3, 
IS88.     8</. 

Tins  invention  relates  to  the  distillation  of  alcoliolic  liquids 
in  vacuo,  pnd  at  such  a  temperature  as  will  not  kill  the 
yeast  which  is  present,  and  so  as  to  permit  the  residue 
deprived  of  its  alcohol  to  undergo  a  further  fermentation. 
l'"or  this  purpose  a  still  of  special  construction  is  employed, 
as  shown  in  drawing. 


A,  Btill ;  A',  condenser ;  B,  tank  in  which  holh  these 
vessels  arc  suspended;  C,  receptacle  to  receive  distillate, 
and  containinjr  within  it  a  partition,  c',  composed  of  con- 
centric rings  with  openings  therein,  forming  a  tortuous 
passage  from  centre  to  circumference ;  D,  final  distillate 
tank  connected  with  C  by  pipe  d ;  F,  pipe  supplying  the  still 
A  with  liquor  from  tank  E  ;  F',  pipe  to  convey  residual 
liquor  after  distillation  to  tank  E' ;  G,  hydraulic  vacuum 
pump ;  ;/,  water  inlet  to  pump ;  a  is  a  coil  of  steam  pipe 
within  the  still  for  supplying  such  heat  as  may  be  required, 
«'  being  inlet  pipe  aud  a-  outlet  pipe.  The  operation  of  dis- 
tilling is  performed  as  follows: — On  starting,  the  still, 
condenser,  and  their  connexions  are  full  of  air.  The  pump 
is  .set  in  operation  removing  the  air  and  filling  the  tank  B 
with  liquid.  As  soon  as  the  air  has  been  exhausted,  tlie 
cock /in  the  pipe  F  is  opened,  and  the  still  suppHed  with 
the  required  amount  of  liquor  to  be  operated  upon.  The 
cock  /  is  then  closed,  and  the  evaporation  begins,  the 
vapour  rising  through  the  opening  in  top  of  still,  and  coming 
in  contact  with  the  walls  of  condenser,  is  more  or  less 
condensed,  the  condensed  liquor  flowing  down  into  the 
bottom  of  the  condenser  and  into  tank  C,  and  is  thence 
drawn  by  pump  through  the  helical  passage  in  tank  C,  any 
residual  vapour  by  this  means  becoming  further  condensed. 
As  soon  as  the  evaporation  of  the  liquid  within  the  still  has 
continued  long  enough  to  lower  the  temperature  of  the  said 
liquid  and  still,  it  is  raised  to  a  normal  temperature  by 
passing  a  heated  medium  through  the  coil  a. 

The  connexions  with  the  final  distillate  tank  with  the 
pump  V  being  open  at  the  start,  a  vacuum  will  also  be 
formed  therein,  and  the  distillate  as  it  accumulates  in  the 
tank  C  will  flow  into  the  tank  D,  from  which  it  is  taken  at 
anv  time  bv  closing  the  cocks  d-,  d^,  and  opening  the 
cock  d\~f.  n. 


XYIII.-CHEMISTEY  OF  FOODS,  SANITARY 
CHEMISTEY,  AND  DISINFECTANTS. 

(.4)— CHEMISTRY    OF    FOOD. 

Detection  of  Otire  Seed  Husk  tn  Pepper.     M.  Gillet. 
Bull.  Soc.  Chim.  50,  173—174. 

Till)  husk  of  olive  seed  is  coloured  bright  yellow  by  alcohol!,- 
iodine,  whereas  pepper  is  coloured  brown  by  the  same 
reagent 

The  iodine  solution  employed  is  5  per  cent.,  of  which 

1  Cf.  is  added  to   1  grm.  of  the  pepper.     Jn  spplying  the 

method,  prepared  mixtures   of  pepper  and  olive  seed  are 

!   coloured  with   the  reagent,  and  the  sample  under  investi- 

I  gation  is  compared  with   them  after  treatment  in  a  similar 

1   manner.     According  to   the  author's  experiments,  20   [icr 

cent,  of  the  adulterant  mav  be  detected  by  this  means. 

—J.  W.  L. 


PATENT. 

Process  of  Preserriiiy  Meat  and  other  Food  Articles. 
B.  Willcox,  London.  From  II.  Salzer,  Baltimire,  U.S.A. 
Eng.  Pat.  7535,  May  22,  1888.     6d. 

TuE  meat  or  other  article  is  enclosed  in  an  cxpansibla 
envelope,  preferably  some  animal  membrane  (previously 
disinfected),  and  then  steamed  for  about  30  minutes,  to  kill 
organisms  and  to  cause  the  article  to  shrink  ;  a  coating  of 
plaster  of  Paris  is  then  immediately  applied,  and  when  this 
has  become  dry  and  hard,  the  whole  is  immersed  in  a 
heated  bath  of  vaselin,  to  which  is  added  two  or  three  per 
cent,  of  paraflin,  in  order  to  render  the  substauce  firm  and 
coherent  when  it  cools.  The  plaster  of  Paris  absorbs  the 
melted  vaselin  and  paratfin. 

The  disadvantages  of  the  older  method  of  simple  immersion 
in  pure  melted  paratfiu  are  that  the  pure  paraffin  invariably 
cracks  on  cooling,  and  becomes  permeable ;  attempts  to 
overcome  this  by  an  additional  coating  of  gelatin  mi.xed 
with  glycerin  failed  ;  moreover  such  a  mixture  is  the  food  of 
certain  powerful  species  of  bacilli,  and  certainly  not  a 
germicide  or  gcrmifuge.  In  the  above  method  these  objec- 
tions are  overcome. — A.  G.  B. 


(B)— SANITARY  CHEMISTRY. 

PATENTS. 

A  New  Si/!itcin  of  Sewage  Disposal.    T.  Glennic,  Glasgow. 
Eng.  Pat.  14,656,  October  28,  1887.     ed. 

This  system  consists  of  placing  a  portable  cesspool  box 
and  filter  between  the  house  drains  and  the  sewage  conduit- 
pipes.  The  boxes  are  adapted  for  rapid  removal  and  change, 
and  serve  to  filter  and  purify  the  effluent  water  ;  they  are 
carried  to  a  distance,  and  all  nuisance  thus  avoided  when 
they  are  emptied.  Charcoal  or  earth  may  be  the  filterin<' 
material.— A.  G.  B. 


The  Treatment  of  Alkali  Waste  for  i'se  in  the  Purification 
and  Deodorisalion  of  Sewage  and  Impure  Waters  or 
Matters.  J.  Hausou,  Wakefield.  Eng.  I'at.  14,997, 
November  3,  188".     6d. 

FoK  the  above  purpose  the  alkaU  waste  is  submitted  to 
intimate  contact  with  oxygen,  by  grinding  it  and  exposing 
to  the  action  of  the  air ;  or  in  place  of  or  in  addition  to  the 
oxidation,  it  may  be  submitted  to  the  action  of  sulphurous 
acid  gas,  produced  by  the  action  of  hydrochloric  acid  on 
partially  oxidised  waste. — .V.  G.  B. 


Improvements  in  Sterilising  Atmospheric  Air  for  Use  in 
connection  with  the  Purification  of  Water  and  Improve- 
nents  in  the  Purification  of  Water  and  Apparatus  for 
those  Purposes.  A.  Angell,  Southampton,  and  F.  Candy, 
Bexley.     Eng.  Pat.  14,999,  November  3,  1887.     Sd. 

Aiu  is  sterilised  by  passing  it  through  "  magnetic  spongy- 
iron,"  Eng.  Pat.  1793,  1886  (this  Journal,  1886,  675),  and 


764 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.       [Nov.  so,  18««. 


the  sterilised  air  collected  in  a  chamber  into  which  the 
water  is  snliscquentlv  forced  and  kept  until  it  is  surcharged 
with  the  compressed  sterilised  air.  The  water  may,  if 
desired,  be  also  filtered  tlirou.i;li  a  la\er  of  "  niagnetic 
spongy  iron."  For  details  of  apparatus  the  specification 
and  drawings  must  he  consulted. — K.  E.  B. 


A  Process  for  Disinfecting  Impure  Liquids.  E.  Ilermite, 
E.  J.  Paterson,  and  C.  F.  Cooper,  Dalston.  Eng.  Pat, 
15,384,  Xovember  10,  1887.  id. 
TiiK  sewage  or  other  impure  liquid  is  mixed  with  any 
suitable  chloride,  and  an  electric  current  then  passed 
through  "  thin  streams  or  sheets"  of  the  mixture. — E.  E.  B. 


Apparatus  for  Disinfectint/  Impure  Liipiids  by  Elerlrohjlic 
Action.  '  E.  Hermite,  E.  .1.  Paterson,  and  C.  F.  Cooper, 
London.  Eng.  Pat.  1.5,385,  November  10,  1887.  SJ. 
■\Vhe\  impure  liquids  which  contain  such  chlorides  as  those 
of  magnesium,  sodium,  &c.,  are  electrolysed,  the  chlorides 
are  decomposed  temporarily,  with  the  result  ihat_  harmful 
organic  compounds  are  rendered  innocuous.  The  invention 
relates  to  methods  of  applying  electrodes  for  this  purpose. 
The  liquid  may  flow  from  areservoir  between  two  horizontal 
plates,  the  electrodes,  mounted  to  form  a  sluice.  In  wells  a 
framework  of  plates  is  supported  by  flexible  conductois, 
which  are  wound  on  the  barrel  of  a  winch  at  the  top.  In 
shallow  pools,  &c.,  two  trucks,  moving  together  along 
opposite  sides,  have  a  winch  barrel  each  on  which  electric 
cables  are  wound,  stretching  horizontally  across  the  pool  and 
supporting  the  framework  of  electrodes,  and  serving  at  the 
same  time  to  convey  the  current.  In  sewers,  &e.,  the  liquid 
passes  in  thin  sheets  betweea  a  considerable  number  of 
longitudinally  arranged  electrodes.  {See  preceding  abstract, 
Eng.  Pat.  15',384.)-E.  T. 


CQ— DISINFECTANTS,  &o. 

PATENTS. 

The  i[auufticture  and  Application  of  New  Antiseptic  and 
Disinfectant  Suhslances.  W.  B.  Giles  and  A.  Shearer, 
London.     Eng.  Tat.  14,864,  November  1,  1887.     Gd. 

Bexzexi;  or  one  of  its  homologues  is  treated  with  con- 
centrated sulphuric  acid  or  sulphuric  anhydride.  The 
compound  thus  obtained  is  freed  from  the  excess  of  acid 
and  can  then  be  used  as  an  antiseptic  or  disinfectant ;  or 
may  be  further  purified  before  use. — E.  E.  B. 


An  Improved  Mannfaclure  or  Preparation  of  Antiseptics. 

A.  Boake,   F.  G.  A.  Roberts,   A.  Shearer,    and    \V.    li. 

Giles,  London.  Eug.  Pat.  15,564,  November  14,  1887.  4rf. 
The  antiseptic  is  obtained  by  dissolving  salicylic  acid  in  a 
solution  of  either  sulphite  of  sodium,  potassium  ot  am- 
monium, or  a  mixture  of  these  sulphites.— E.  E.  B. 


Improvements  in  the  Electrolytic  Treatment  of  Sewayc 
and  Sea  Wafer  for  the  Production  of  Certain  Products 
therefrom,  and  Apparatus  therefor.  W.  Webster,  juu., 
London.  Eng.  Pat.  15,760,  November  17,  1887.  »d. 
The  inventor  employs  vessels  that  are  separated  into  two 
distinct  sets  of  alternating  compartments  by  porous  tiles. 
In  one  set  are  the  positive  carbon  electrodes,  and  in  the 
other  the  negative  iron  ones.  Both  compartments  are  filled 
with  the  liquor  to  be  treated,  that  in  one  set  of  compart- 
ments being  often  changed,  while  the  liquor  in  the  other 
set  is  not  removed  till  suffieiently  saturated  with  chlorine,  or 
ammonia,  &c.,  as  the  case  may  be,  when  it  is  heated 
for  the  recovery  of  these  bodies  in  other  tanks.  The  com- 
partments may  be  formed  by  porous  partitions,  running 
from  end  to  end  with  a  separate  outlet  and  inlet  to  each, 
or  by  means  of  a  continuous  porous  partition,  made  up  of 
tiles",  passing  backwards  and  forwards,  nearly  from  end  to 
end  of  the  cell,  in  a  regular  zigzag,  the  ends  of  it  making 
water-tight  joints  with  the  ends  or  sides  of  the  tanks.— E.  T. 


Improved  Apparatus  for  the  Electrolytic  Treatment  of 
Sewage  and  other  Impure  Liquids.  \V.  Webster,  .inn., 
London.  Eng.  Pat.  15,939,  November  19,  1887.  8(/. 
The  liquid  is  caused  to  flow  through  iron  conduits,  each 
section  of  which  is  made  of  two,  four,  or  more  longitudinal 
parts  bolted  together,  but  insulated  from  each  other.  Alter- 
nate ones  form  one  electrode,  the  others  the  other.  The 
lic|uid  in  its  flow  is  therefore  subjected  to  nascent  ammonia, 
chlorine,  and  oxygen,  causing  the  solid  matter  to  be 
deposited  and  the  albuminoids  to  be  decomposed  and 
disinfected.  On  account  of  the  chemical  action  upon  them, 
the  conduits  must  be  very  thick  or  be  lined  with  special 
sheet-iron  facings.  The  solid  deposits  may  be  removed  by 
special  branch  pipes  with  a  pump,  or  they  may  be  allowed 
to  settle  in  special  chambers.  The  current  may  be  alter- 
nating when  potable  waters  are  treated. — E.  T, 


An  Improved  Antiseptic  or  Disinfectant.     W.  J.  Cooper, 
Westminster.    Eng.  I'at.  15,668,  November  15, 1887.     6(/. 

This  antiseptic  consists  .of  a  mixture  of  about  one  part,  by 
weight,  of  anhydrous  calcium  chloride  with  two  parts  of 
sodium  chloride,  to  which  some  camphor  may  he  added. 

— E.  E.  B. 

All    Improved   Process  for  preserving    Wood   and    other 

Vegetable  Matters.     P.  L.  Quarante  and  V.  D'Escalonne 

Le  Rivert,  Paris,  France.     Eug.  Pat.  17,814,  December 

27,  1887. 

The  material  to  be  preserved  is  immersed  in  a  solution  of 

the  following  composition  : — ■ 

"  Acetate  of  alumina  or  soda,  6  kilos. ;  subacetate  of  lead 
(in  solution  at  1,320°  density),  2  litres  ;  pyrolignite  of  lead, 
6  kilos.  ;  glycerin,  5  per  cent,  by  weight ;  and  1,000  litres 
of  pure  water." 

This  preser\ative  is  free  from  the  objections  attending 
the  use  of  creosote  and  sulphate  of  copper,  of  which  the 
former  destroys  the  fibre  of  the  wood  or  other  material, 
while  iron,  even  if  galvanised,  causes  wood  treated  with 
sulphate  of  copper  to  decay  when  brought  into  contact 
with  or  inserted  into  it. 

Wood  preserved  in  this  way  shows  no  sign  of  decay 
after  being  sunk  into  damp  ground  for  10  years ;  it  is 
also  rendered  imputrescible,  uninflammable,  and  nearly 
incombustible. — A.  G.  B. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTEACTS. 

The  Essence  of  Eucalyptus  Globulus.     M.  K.  Voirv. 
Bull.  Soe.  Chim.  50,  106—108. 

The  crude  essence  is  greenish-yellow,  and  possesses  a 
disagreeable  odour.  Examined  with  the  polariscope  in  a 
1  decim.  tube,  it  causes  a  rotation  of  4°  24'.  Density  at 
0°=  0-934.  When  submitted  to  a  temper.ature  of  —50°  it 
solidifies  to  a  crystalline  mass,  which  melts  at  —10°. 

By  means  of  fractional  distillation  under  the  atmospheric 
pressure  the  author  was  enabled  to  separate  butyric  and 
valerianic  aldehyiles.  A  larger  jiortion  distilled  oier  between 
150° — 160°.  The  analysis  and  rotation  coeflicient  proved 
this  to  he  dextro-terehene.  The  greatest  portion  of  the 
essence  distilled  at  175° — 180°,  and  this  proved  to  be 
eucalyptol.  ICucalyptol  is  a  mobile  liquid  possessing  an 
odour  resembling  menthol  and  camphor.  It  solidifies  at  0°, 
and  melts  at  +  1°.  It  is  optically  inactive,  and  its 
density  =  0-940. 

The  author  also  submitted  the  essence  to  fractional 
distillation  under  a  pressure  of  4  cm.  of  mercury.  He 
was  thus  enabled  to  separate  a  terpilenol,  CjoH^O,  besides 
the  acetate,  butyrate,  and  valerianate  of  the  same  body. 

-J.  W.  L. 
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The  Essence  of  Cajeput.    K.  Voiry.    Bull.  Soc.  Chim. 
50,  108—109. 

The  odour  of  this  essence  is  less  disagreeable  than  that  of 
eucalyptus,  but  more  penetratinrr.  It  rotates  the  plane  of 
polarisation  —  2'  in  a  10  cm.  tube.  D,,  =  0-934.  It 
solidifies  to  a  crystalline  mass  when  cooled  to  —  50",  which 
does  not  melt  ag-ain  until  near  —  8'. 

Rut^Tic  and  valerianic  aldehydes  were  separated  by 
distillation  under  normal  pressure.  Ko  important  fraction 
distilled  under  155'.  That  passing  over  between  155' — 160' 
proved  to  be  a  levo-rotatory  terebenthene  which  confers  its 
optical  property  on  the  essence. 

The  principal  portion  distilled  between  175° — 180',  and 
consisted  almost  entirely  of  cajeputol,  CioHjsO,  identical  in 
all  respects  n-ith  the  terpene  obtained  from  the  terpenol  of 
List  and  that  from  the  eucalyptus.  Benzoic  aldehyde  was 
detected  iu  the  portion  distilling  between  170^ — 180^. 
When  distilling  the  essence  under  4  cm.  mercury  pressure 
a  disengagement  of  acetic  acid  was  perceived  towards  the 
end  of  the  operation,  which  proved  to  be  owing  to  the 
decomposition  of  terpilenol  acetate. — J.  W.  L. 


animal  falls  from  exhaustion  and  dies  in  a  state  of  coma. 
The  para-compound  acts  at  the  side  of  the  eye-socket.  It 
produces  by  subcutaneous  injection  exophthalmia,  the  eye 
starting  from  the  socket,  and  tUscoIouration  and  swelling 
round  the  eyeball  ensuing. — J.  B.  C. 


On  Anagyrine.     E.  Hardv  and  N.  Gallois.     Comot.  Rend. 

107,  247—250. 
Anagyris  foetida  is  a  plant  of  the  family  leguminosis, 
growing  in  the  south  of  France  and  Algeria.  It  h-is  toxic 
properties,  and  the  active  principle  is  an  alkaloid,  called 
anagyrine  by  the  authors.  It  is  best  obtained  from  the 
seeds  by  the  usual  method  employed  for  extracting  alkaloids 
from  plants.  Anagyrine  is  an  amorphous,  yellowish  sub- 
stance, soluble  in  water,  alcohol,  and  ether.  It  is  delin- 
quescent,  and  forms  well  crystallised  salts  with  acids. 
Iodide  of  potassium  and  mercury  give  a  white,  a  solution 
of  iodine  in  KI,  a  brown  precipitate.  The  hydrochloride 
is  not  delinquescent,  very  soluble  in  water  and  chloroform. 
It  gives  with  PtClj  and  AUCI3  well  defined  .salts.  The 
action-  of  the  alkaloid  on  animals  causes  vomiting  and 
trembling  fits,  the  respiration  is  weakened,  and  finally  death 
ensues. — A.  E. 


Comparative  Toxic  Action  of  Ouabain  and  Slrophanthin. 

E.  Gley.  Compt.  Bend.  107,  348—351. 
These  two  substances  have  closely  related  formulse,  that  of 
ouabain  being  CsqHjsO,-,  and  of  strophanthin  CsiH^sO,;, 
their  chemical  properties  are  analogous,  and  so  is  their 
physiological  action,  the  final  stage  of  the  latter  being 
.stoppage  of  the  heart's  action.  The  toxic  power  of  ouabain  is 
double,  treble,  or  quadruple  that  of  strophanthin,  according 
to  the  aninuil  operated  on.  With  dogs,  the  subcutaneous 
injection  of  -fly  milligram  of  ouabain  per  kilo,  of  animal 
produces  death  in  20 — 25  minutes  ;  under  the  same  circum- 
stances -j'^  milligram  of  strophanthin  kills  in  about  an 
hour.- J.  M.  H.  M. 


Phijsiological     Action     of    Para-     and     Meta-phenylene 

Diamine.    R.  Dubois  and  L.  Vignon.     Compt.  Rend. 

107,  533—535. 
These  bodies  present  similar  chemical  properties  to  the 
leucomaines  and  ptomaines. 

Mcla-phemjlenediamine,  C^^i^^^-t,  is  obtained  from 
meta-dinitrobenzene  by  reduction ;  the  para  compound  is 
obtained  from  para-nitraniline.  Their  acute  physiological 
effects  are  similar.  The  experiments  were  tried  upon 
dogs,  and  it  was  found  that  a  dose  of  O'l  gnu. 
per  kilo,  of  the  animal,  produces  salivation,  vomiting, 
diarrhcea,  excessive  urination,  and  finally  death  from  coma. 
Para-phenylenediamine  takes  2 — 3  hours,  and  the  meta- 
compound  12 — 15  hours.  The  bases  gradually  change  by 
becoming  oxidised  at  the  expense  of  the  oxygen  of  the 
tissues.  The  products  of  this  process  give  a  dark  colour  to 
the  blood  and  tissues.  In  some  respects  the  physiological 
properties  of  the  two  substances  are  different. 

The  meta-compound  induces  a  \-iolent  influenza,  and  the 
animal  has  fits  of  sneezing,  followed  by  a  raw  cough.    The 


Physiological  Action  of  Uedwigia  Balsamifera.  E.  Gaucher, 
Combemale  aud  Marestang.  Comp.  Rend.  107,  544 — 
547. 

The  bark  from  the  stems  of  Hedwigia  balsamifera  yields 
19  per  cent,  of  alcoholic  and  1 7  per  cent,  of  aqueous  extract, 
whilst  the  root-bark  yiehls  18  per  cent,  of  alcoholic,  and 
25  per  cent,  of  aqueous  extract.  Subcutaneous  injection 
of  the  alcoholic  extracts  in  quantities  of  0-146  grm.  per 
kilo,  of  animal  weight  was  sufficient  to  produce  serious 
symptoms  in  a  guinea-pig,  and  0- 161  grm.  per  kilo,  caused 
death  in  an  hour  and  a  half;  0-298  grm.  in  an  hour.  The 
alcoholic  extracts  from  both  root  and  stem  are  of  equal 
activity  ;  but  the  mortal  injection  of  aqueous  stem  extract 
is  0-53  grm.  per  kilo.,  death  ensuing  in  20  minutes  ;  whilst 
of  the  aqueous  root  extract  0'65  grm.  per  kilo,  is  required 
to  produce  death  in  one  hour.  The  various  effects  produced 
are  described  in  detail,  and  lead  to  the  conclusion  that 
ff.  balsamifera  is  a  nerve  poison,  reducing  temperature  and 
producing  paralysis  and  convulsions.  The  only  post-mortem 
evidences  of  its  use  are  visceral,  and  more  especially 
pulmonary  congestion,  which  are  more  marked  when  death 
is  slow  than  when  it  is  rapid. 

Special  investigations  showed  that  the  active  principles 
of  these  extracts  were  an  alkaloid  and  a  resin,  whieb  were 
isolated  and  submitted  to  toxological  tests.  In  these 
experiments  the  alkaloid  was  found  principally  to  cause 
convuUions,  but  also  to  occasion  p.aralysis  and  reduction  of 
temperature,  whereas  the  injection  of  an  amyl-alcohol 
solution  of  the  resin  is  followed  by  the  latter  svmptoms 
only,  though  in  this  respect  it  is  very  much  more  active 
than  the  alkaloid,  and  is,  in  fact,  by  far  the  more  poisonous 
of  the  two  substances.  It  is  very  slightly  soluble  in  ether, 
chloroform,  benzene,  and  methyl  and  ethyl  alcohols,  but  is 
more  soluble  in  amyl  alcohol,  which  dissolves  ^^^jth.  The 
convulsions  produced  by  the  alkaloid  resemble  those  pro- 
duced by  strychnine,  whilst  the  paralytic  symptoms  of  the 
resin  recall  those  arising  from  corara  poisoning. — D.  A.  L. 


On  Pyrodine,  a  new  Antipyretic.    J.  Dreschfeld.    Medical 
Chron.  9,  89—99. 

If  the  chemical  constitution  of  antifebrin  and  phcnacetin  be 
compared,  it  is  easy  to  see  the  possibility  of  producing  other 
substanci'S  and  substitution-products  likely  to  possess 
temperature-reducing  properties.  The  present  subject  of 
examination  and  physiological  experiment  is  a  substance 
prepared  by  Ad.  Liebmann  and  registered  by  Messrs. 
I.  Levinstein  and  Co.  as  "  PyTOdine,"  and  which  as  its 
active  ingredient  contains  Acetyl-phenyl-hydrazine — 


It  is  a  white  tasteless  substance,  a  crystalline  powder, 
very  sparingly  soluble  in  cold  water,  possessing  very  litttle 
taste,  and  thus,  easily  administered  m  powder  form. 

The  results  of  the  investigation  are  briefly  summed  up  as 
follows  :  — 

(1.)  Pyrodine  is  a  powerful  antipyretic. 

(^2.)  It  reduces  fever  temperature  quickly,  and  maintains 
the  temperature  at  a  low  level  for  some  hours. 

(8.)  It  is  easily  taken,  and  produces  marked  perspiration, 
but  not  nausea,  vomiting,  or  collapse. 

(4.)  It  is  especially  applicable  iu  cases  of  pneumonia, 
scarlet  fever, and  typhus.  Given  in  small  dos:s  in  the  latter 
disease  it  enables  the  patient  to  pass  through  the  fever  at  a 
low  temperature  range  without  delay  iug  the  crisis,  and  it 
seems  also  to  shorten  the  period  of  convalescence. 

(5.)  It  is  less  applicable  in  cases  of  typhoid,  owing  to 
the  early  exhibition  of  toxic  symptoms. 

(6.)  It  appears  to  act  equally  well  in  migraine  and 
neuralgia,  but  observations  not  extensive  enough  yet. 
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(7.)  Given  in  often  repeated  doses  at  short  intervals  it 
rasilr  shows  toxic  properties,  and  these  depend  on  the 
action  on  the  blood,  producing  ha-moglohincpmia.  It  should 
not  be  given  (unless  the  tcmiierature  be  very  high)  oftener 
than  once  in  IS  or  "24  hours,  and  it  is  not  fafe  to  contraue 
its  use  for  more  than  a  few  days. 

(S.)  It  is  found  to  act  in  cases  where  the  other  antipyretics 
have  failed. 

(9.)  The  dose  for  children  is  2—4  grams  ;  for  adults, 
8—12  grains.  .  .  , 

(10.)  It  is  a  much  more  powerful  antipyretic  than  either 
antipyrine,  antifcbrine,  or  phenacetino,  but  it  is  also  much 
more  toxic  than  these  bodies. 

This  disadvantage  is  reduced  by  the  fact  that  it  is  rarely 
necessary  to  give  more  than  one  dose  in  12  to  18  hours,  as 
the  temperature  is  kept  low  for  a  longer  period  than  if  any 
of  the  other  antipyretics  are  used. 

(11.)  It  reduces  the  pulse  as  well  as  the  temperature, 
and  often  causes  diuresis. — W.  S. 


PATENT. 


Improiemenis  rehlimj  to  the  rroductinn  of  Peptone  and 
Maltose  or  Maltose  Substances.  A.  Briinii,  Wiesbaden, 
Germany.  Eng.  Pat.  14,450,  October  24,  1887.  Gd. 
The  object  of  this  invention  is  the  production  of  peptone 
preparations  and  the  simultaneous  formation  of  maltose  or 
maltose  subst.ances.  "  by  the  aid  of  a  ferment  formed  during 
the  fermentation  of  dough,  which  process  consists  iu  — 

"  (a )  Incorporating  the  alhumincus  (protein)  sub- 
stances, such  as  meat,  milk,  or  eggs  in  a  dough  containing 
leaven,  allowing  this  mixture  to  undergo  fermentation,  and 
lisiviating  with  ivater  the  peptone  formed." 

"(4.)  Subjecting  the  said  albuminous  (protein)  sub- 
stances to  the  action  of  a  soluble  ferment  which  hiis  been 
obtained  from  a  dough  fermented  by  the  aid  of  leaven  by 
simple  extraction  with  a  solvent,  r.r  by  any  other  suitable 
process  until  the  peptoni>ation  of  the  albumen  (proteine) 
is  completed,  and  then  lixiviating  with  water  the  peptone 
thus  formed." 

In  this  manner  is  obtained  besides  peptone,  also  maltose 
or  maltose  substances  by  reason  of  the  action  of  the  leaven 
ferment  upon  the  starchy  substances  of  the  flour  coutained 
iu  the  dough. — J.  H. 


XXI.-PHOTOGRAPHIC  MATEEIALS  AND 
PROCESSES. 

rositive   Ci/anoiupe   or   Blue    Process.     Indian    Engineer, 
5,  30.')— 308  and  321—322. 

A  UKTAiLED  account  of  the  method  of  working  the  positive 
eyanotype  process  adopted  in  the  Photographic  Office  of  the 
Indian  Survey,  Calcutta. 

Dishes  of  papier  mache  may  be  used,  but  iu  hot  climates 
it  is  advantageous  to  employ  wooden  dishes  thoroughly 
varnished  with  shellac  or  with  a  mixture  of  asphaltum 
(7  lbs.),  beeswax  (2  !hs.),  linseed  oil  (1  pint).  Before  the 
lirst  coat  of  varnish  is  dry  the  dish  is  lined  with  strong  linen 
cloth,  and  three  or  four  coats  of  varnish  are  applied  after- 
wards. 

Sensitising  the  pa\ier. — The  paper  used  must  be  hard  and 
well  sized.  Good  ordinary  drawing  paper,  the  well-known 
Kives  or  Saxe  paper,  and  the  thick  photographic  paper 
specially  prepared  for  this  purpose  by  Schleicher  and 
behiill,  will  give  good  results.  Two  methods  of  sensitising 
may  be  adopted.  In  ih  ■  tir-t,  two  solutions  are  made  as 
follows  :  — 

Parts. 

,  f  Best  Bum  arable 170 

I  Distilled  water fwO 

P  J"  Tartaric  acid 40 

<  Distilled  water 150 


When  the  gum  is  completely  dissolved  the  liquid  is 
filtered  and  the  tartaric  acid  solution  added  with  constant 
stirring.  After  complete  admixture,  100  to  120  parts  of  a 
solution  of  ferric  chloride  of  sp.  gr.  I'4.i3  is  added  very 
gradually  with  vigorous  .agitation  to  the  mixture,  which  is 
then  allowed  to  remain  in  the  dark  for  24  hours.  Distilled 
water  is  now  added  until  the  sp.  gr.  of  the  liquid  docs  not 
exceed  1  ■  100.  If  the  solutions  are  mixed  in  any  order 
other  than  that  given,  coagulation  is  liable  to  take  place,  but 
this  is  prevented  by  the  presence  of  tartaric  acid.  The 
solution  has  an  orauge  colour  and  will  keep  for  a  long  time 
in  the  dark. 

The  second  method,  which  is  due  to  Pizzighelli,  gives 
brighter  prints.  Three  solutions  are  prepared,  namely—- 
(A.)  Gum  arable  20  parts  ;  water  100  parts.  (B.)  Ferric 
ammonium  citrate  50  parts ;  water  100  parts.  (C.)  Ferric 
chloride  50  jiarts  ;  water  100  parts.  A.  will  only  keep  for  a 
few  diiys  ;  B.  and  C.  may  be  kept  for  several  weeks  in  well- 
stoppered  bottles.  When  the  solutions  are  required  for  use 
they  are  mixed  in  the  proportions  of  A.  20  parts,  B.  8  parts, 
and  C.  5  parts,  and  in  this  order,  otherwise  coagulation 
will  occur.  i"ree  acetic  acid  prevents  this  coagulation.  The 
mixture  gradually  thickens,  loses  its  glutinous  properties,  and 
eventually  becomes  a  thick  ruagnia.  In  this  condition  it  is 
said  to  give  the  best  results,  but  it  cannot  readily  be  applied 
to  the  paper.  It  is  better,  therefore,  to  add  a  small 
quantity  of  acetic  acid.  The  mixture  will  not  keep  more 
than  a  few  days. 

Both  sensitising  solutions  are  applied  iu  the  same  way. 
The  paper,  stretched  on  a  board  or  sheet  of  glass,  is  firmly 
fastened  at  the  edges  or  corners  in  order  to  prevent 
dragging,  and  the  solution  applied  lightl}'  by  means  of  a 
broad,  flat,  soft  brush  or  sponge,  Mhich  is  moved  up  and 
down  and  across  the  paper  in  order  to  secure  a  uniform 
coating.  The  paper  is  then  dried  rapidly  in  the  dark,  and 
may  he  preserved  for  a  long  time  if  protected  from  light 
and  moisture.  If,  however,  the  second  sensitising  solution 
be  employed,  the  Indian  Office  finds  that  the  paper  will  not 
remain  in  good  condition  for  more  than  a  day  or  two. 

Sensitising  and  development  are  earned  on  iu  j-ellow 
light  onh-.  During  printing  the  paper  is  exposed  behind 
the  tracing,  &e.  in  the  usual  way,  sheets  of  carefully  dried 
felt  or  paper  being  placed  between  the  sensitised  paper  and 
the  back  of  the  frame.  Printing  requires  in  direct  sun- 
light from  15  to  40  seconds,  in  the  shade  from  1  to  5 
minutes,  in  rainy  weather  5  to  15  minutes,  in  dull  foggy 
weather  15  to  30  minutes  or  even  more.  Correct  exposure 
is  essential,  and  iu  order  to  avoid  mistakes  some  lines  are 
drawu  with  the  same  ink  on  the  edge  of  the  tracing,  and 
some  slips  of  the  sensitised  paper  are  placed  under 
these  with  their  ends  projecting  from  the  frame.  One 
of  the.se  strips  is  withdrawn  from  time  to  time  and 
developed.  These  trial  strips  may  be  exposed  in  a  separate 
frame  behind  a  piece  of  the  same  tracing  paper  or  cloth 
with  lines  in  the  same  ink.  If  the  prints  be  rolled  up  and 
kept  in  a  dry  place,  several  hours,  or  even  days,  may  elapse 
between  printing  and  development. 

Derelopment. — A  20  per  cent,  solution  of  potassium 
fcrrocyanide  which  has  a  sp.  gr.  of  1-1275  is  placed  in  a 
large  dish,  the  depth  of  the  liquid  being  not  less  than  an 
inch.  The  print  is  placed  face  downwards  on  a  clean  tal)le, 
the  edges  are  turned  up  all  round  to  a  depth  of  an  inch, 
and  the  print  is  then  floated,  face  downwards,  on  the  fcrro- 
cyanide solution,  care  being  taken  to  avoid  the  formation 
of  air  bubbles.  After  half  a  minute  the  paper  is  raised  by 
one  corner,  great  care  being  taken  that  no  fcrrocyanide 
solution  touches  the  back,  and  the  action  of  the  fcrrocyanide 
is  allowed  to  continue  until  blue  spots  begin  to  appear  on 
the  white  ground.  The  print  is  then  at  once  washed  with 
water,  the  water  being  allowed  to  flow  over  the  back,  and 
when  all  the  fi-rrocyanide  is  removed,  but  not  till  then,  it 
is  placed  iu  dilute  sulphuric  (3: 100)  or  dilute  hydrochloric 
acid  (10: 1001  fnr  abcuit  15  minutes,  the  surface  being  well 
dabbed  with  a  brush  to  loosen  the  mucilage.     Afterwards 

I   the   print  is  placed  face  upwards  in   an  empty  tray,  and 
well   rubbed  with  a  brush   to  remo\c   the  blue   mucilage, 

I   thoroughly  washed  with  water,  and  dried. 

If  the  ground  be  blue  the  print  is  under-exposed,  or  the 
action  of  the  potassium  fcrrocyanide  has  been  continued 
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too  long.  If  the  lines  be  broken  and  feeble,  bnt  the  ground 
be  white,  the  print  has  been  over-exposed  or  the  lines  of 
the- tracing,  &c.  are  not  sufficiently  opaque.  If  iu  the  acid 
bath  the  lines  become  dark  blue,  but  are  washed  off  in  the 
after  treatment,  the  development  has  been  too  short.  If 
the  ground  be  also  spotty,  the  print  has  been  imderexposed. 
Blue  stains  may  be  removed  by  means  of  a  25  per  cent, 
solution  of  normal  potassium  oxalate,  which  is  applied 
locally  to  the  dried  print  by  means  of  a  brush,  and  is  dried 
off  with  blotting  paper.— C.  H.  B. 


Ortho-chromatic  Photography.     C.  H.  Bothamlev.     Phot. 
News,  32,  508,  and  Brit.  J.  Phot.  35,  499. 

A  CONTINUATIOX  of  experiments  previously  described  (this 
Journal,  1887,  423).  In  order  to  obtain  a  standard  light  of 
constant  quality,  i.e.,  consisting  only  of  rays  of  certain 
refrangibility,  the  light  is  passed  through  a  definite  thick- 
ness of  a  solution,  of  definite  strength,  of  some  compound 
exerting  a  definite  and  known  absorption.  In  order  to 
determine  the  relative  sensitiveness  of  various  ortho-chrom- 
aiic  plates  to  rays  of  lower  refrangibility  than  6,  the 
light  from  a  standard  amylacetate  lamp  was  passed  through 
two  centimetres  of  a  1  per  cent,  solution  of  picric  acid. 
A  Warnerke  seusitometer  screen  was  used  for  the  purpose 
of  measurement,  the  distance  from  the  light  to  the  screen 
being  I  metre,  and  the  cell  containing  the  picric  acid  being 
close  to  the  screen.  It  was  found  that  gclatino-bromide 
plates  treated  with  aramoniacal  solutions  of  the  eosin  dyes 
are  much  more  sensitive  to  the  less  refrangible  rays  than 
plates  prepared  with  an  emulsion  to  which  the  eosin  was 
added  at  the  time  of  its  formation.  This  result  confirms 
the  statements  of  Vogel  and  others.  The  dyes  were  applied 
in  the  form  of  solutions  containing  one  part  of  dye  in 
10,000  parts  of  water,  with  or  without  1  per  cent,  of  strong 
ammonia  solution,  the  plates  being  immersed  iu  the  liquid 
for  two  minutes  and  dried  in  the  dark.  The  order  of 
efficiency  of  the  dyes  commonly  employed  is  :  ammoniacal 
Cyanin,  aqueous  Erythrosin,  ammoniacal  Azalin,  ammo- 
niacal Rose  Bengal,  ammoniacal  Erythi-osin,  the  last  being 
the  most  energetic  sensitiser. 

A  series  of  strictly  comparative  exposures  upon  landscapes, 
made  with  ordinary  plates  exposed  iu  the  usual  way,  and 
with  similar  plates  which  had  been  treated  with  ammoniacal 
Erythrosin  and  exposed  with  a  pale  yellow  transparent 
screen  between  the  object  and  the  lens,  showed  that  the  latter 
method  possesses  great  advantages.  The  improvement  is 
especially  marked  in  the  rendering  of  the  foliage,  water, 
distance,  and  sky  ;  and  the  well-known  defects  of  ordinary 
photographic  pictures  are  to  a  great  extent  eliminated, 
the  various  objects  being  rendered  much  more  nearly  in 
accordance  with  their  true  relative  brightness.  A  series 
of  experiments  with  carefully  constructed  colonr-charts 
and  other  coloured  objects  showed  that  ammoniacal  Rose 
Bengal  gives  better  "  values,"  i.e.,  more  accurate  represen- 
tations in  monochrome  of  the  relative  brightness  of  the 
different  colours,  than  any  other  single  dye.  The  best 
results  were  obtained  mth  an  ammoniacal  sensitising  bath 
containing  Rose  Beng;il  (1:10000),  Cyanin  (1:20000),  and 
Errthrosin  (1 :  20000).  For  landscape  work  an  ammoniacal 
Erythrosin  bath  seems  to  be  most  suitable.  Xo  ortho- 
thromatic  process  with  gelatin  plates  yet  introduced  will 
give  really  correct  ''values"  without  the  interposition  of 
a  transparent  yellow  screen  between  the  object  and  the 
sensitive  plate,  for  the  purpose  of  reducing  the  intensity  of 
the  blue  and  violet  rays,  to  which  the  prepared  plates  are 
still  relatively  too  sensitive.  Plates  prepared  with  silver 
erythroside,  as  recommended  by  Obernetter  and  Vogel,  and 
exposed  without  any  screen,  give  results  which  are  superior 
to  those  obtained  with  ordinary  plates,  but  inferior  to  those 
obtained  with  plates  prepared  with  ammoniacal  Erythrosin 
and  exposed  with  a  screen. 

In  order  to  avoid  the  misconceptions  which  have  attached 
themselves  to  Yogers  term  optical  sensitisers  (this  Journal, 
1SS8,  518 — 519;,  the  author  proposes  to  use  the  term 
selectire  sensilixrs  to  denote  those  dyes  and  other  com- 
pounds which  make  photographic  plates  sensitive  to  certain 
parts  of  the  spectrum  only. — C.  H.  B. 


Photography  on  Wood.    Phot.  Corr.  25,  347. 

Eight  grms.  each  of  gelatiu  and  white  soap  are  dis- 
solved in  500  cc.  of  writer,  with  the  addition  of  a  little  zinc 
white.  The  wood  is  cojited  with  this  mixture,  allowed  to 
dry,  and  the  surface  coated  with  an  ammoniacal  solution  of 
albumen  containing  citric  acid.  When  dry  it  is  fin:illy 
painted  with  a  10  per  cent,  solution  of  silver  nitrate,  and 
exposed  iu  the  usual,  way. — H.  T.  P. 


The  Ortho-cltTomatic  Wet  Collodion    Process.     Eder.  Phot 
Rundshau,  18S8,  249. 

O'Ggrm.  of  eosin  (yellowish)  aud  12  grms.  of  cadmium 
bromide  are  dissolv;  d  in  140  cc.  of  alcohol,  and  70  cc.  of  this 
solution  are  mixed  with  100  cc.  of  plain  collodion.  The  plates 
are  coated  with  ibis  mixture,  being  previously  edged  « iih  a 
solution  of  india-rubber.  They  are  then  soiked,  at  first  in 
a  strong  solution  of  silver  nitrate,  acidified  with  nitric  acid, 
and  then  in  a  weaker  solution  of  silver.  A  moderately 
long  exposure  must  be  given  (without  a  plate  ot  yellow- 
glass  before  the  lens),  and  the  plates  developed  with 
a  strong  iron  developer.  After  fixing  the  picture  comes  out 
clear  and  dense.  The  reddish  colour  may  be  removed  by 
washing  with  dilate  alcohol. — H.  T.  P. 


Hydroquinmie  Developers.     Phot,  ilittheil,  1888,  134. 

Ix  hot  weather,  ready  mixed  hydroquinone  developers  spoil 
in  4 — 5  days,  while  in  cold  weather  they  last  2 — 3  weeks. 
Further,  all  gelatin  films  developed  with  alkaline  developers 
strip  off  in  warm  weather.  This  may  be  prevented  by 
soaking  the  plates  in  a  strong  solution  of  salt  after  develop- 
ment. Soda  is  the  hist  alkali  to  use  in  hvdroquinone 
developers.— H.  T.  P. 

^Yater-glass  Develupcr.     Chem.  Zeit.  Kcp.  12,  244. 

50  cc.  of  sodium  water-glass  of  50'  Be.  are  mixed  with 
450  cc.  of  water.  5  cc.  of  a  10  per  cent,  solution  of  hydro- 
quinone in  alcohol  are  mixed  with  100  cc.  of  water,  and 
during  the  development,  5 — 20  cc.  of  the  watcr-gkiss  solu- 
tion are  added. — H.  T.  P- 


PATENTS. 


Improvements  relating  to  the  Preparation  and  Use  of 
Sensitising  Materials  ami  Sensitive  Surfaces  for  Photo- 
graphic Purposes.  E.  H.  Farmer  and  11.  K.  Tompkins, 
London.     Eng.  Pat.  15,727,  Xovember  16,  1887.     Crf. 

Albumen  is  employed  in  place  of  gelatin,  coUodian,  &c.,  for 
the  formation  of  an  emulsion  with  silver  bromide  or  other 
haloid  salt  of  silver.  A  soluble  haloid  salt  is  dissolved  in 
the  albumen  and  a  solution  of  a  silver  salt  added ;  or  the 
haloid  salt  aud  the  silver  salt  are  dissolved  separately  in 
water  and  added  alternately  to  the  albumen.  If  the  images 
are  to  be  printed  out  the  silver  salt  may  be  in  excess,  but 
if  they  are  to  be  developed  the  haloid  salt  must  be  in 
excess.  Various  proportions  may  be  used,  but  the  follow- 
ing give  good  results  :  128  grains  of  potassium  bromide  are 
dissolved  in  16  ozs.  of  egg  albumen,  and  196  grains  of  silver 
nitrate  in  20  ozs.  of  water  added  gradually.  A  small 
quantity  of  ammonia  or  ammonium  carbonate  may  be 
added  to  the  albumen  before  emulsifying.  Paper  or  glass  is 
coated  with  the  emulsion  and  dried,  the  film  being  rendered 
insoluble  by  adding  chrome  alum  to  the  emulsion,  or  by 
immersing  the  coated  paper  in  alcohol.  The  prepared 
paper  is  exposed  to  daylight  under  a  negative  until  all 
the  details  are  visible,  which  requires  15  seconds  to  five 
minutes,  when  the  image  is  developed  by  any  of  the  de- 
velopers in  common  use  for  positive  papers.  Good  results 
are  obtained  with  a  solution  consisting  of  pyrogallol  12  grains, 
sodium  sulphite  100  grains,  ammonium  carbonate  24  grains, 
potassium  chloride  20  grains,  and  water  20  ozs.  If  the 
image  is  to  be  formed  entirely  by  printing  out,  the  paper  is 
sensitised  on  an  8  to  12  per  cent,  solution  of  silver  citrate 
or  other  organic  ■  silver  salt,  which  may  be  prepared  by 
dissolving  silver  nitrate  48  grains,  citric  acid  20  grains, 
and  ammonium  nitrate  10  grains  in  1  oz.  of  water.     The 
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orgauic  silver  salt  may  also  be  emulsified  with  tiie  .albumen. 
The  albumen  may  be  mixed  with  hard  gelatin,  and  in  this 
case  coagulation  by  aleohol  or  chrome  aUim  is  unnecessary. 

— C.  H.  B. 


Flerihic  Films  for  riwlogra/ihic  and  other  Purposes 
ami  AppiiraUis  in  coniif.rivn  with  the  M(tiiiif(iffure 
thereof.  J.  K.  Thornton,  Manchester.  Eng.  Pat.  16,018, 
November  22,  l.SS'.  llrf. 
The  novelty  consists  in  the  use  of  transparent  or  translucent 
algiii,  algulose,  or  sodium  alginate  prepared  from  sea-weed. 
This  dissolves  in  cold  or  hot  ivatcr,  but  hecomes  insoluble 
Avheu  treated  with  mineral  acids  or  saUs  of  calcium,  iron, 
silver,  copper,  &c.  It  may  be  bleached  and  maj'  also  be 
mixed  i\i(h  gelatin  and  other  substances  to  modify  the 
character  of  the  film.  A  thick  glutinous  aqueous  solution 
of  the  algin  is  flowed  over  the  smooth  level  surface  of  a 
sheet  of  glass,  ebonite,  or  other  temporary  support,  dried, 
and  the  film  rendered  insoluble  by  treatment  with  a  strong 
solution  of  calcium  chloride.  The  film  thus  prepared  may 
be  coated  on  one  or  both  sides  with  a  layer  of  sensitive 
silver  gelatino-bromide  emulsion,  either  with  or  without  an 
intervening  layer  of  plain  gel.itin.  For  the  pi'eparalion 
of  stripping  films,  the  composite  layer  of  algin,  gelatin, 
and  sensitive  emulsion  is  separated  from  the  paper  which 
serves  as  a  temporary  support  by  a  layer  of  soluble  algin 
or  other  soluble  substance.  Layers  of  algin,  gelatin,  and 
sensitive  emulsion  may  be  superposed  in  any  number  and 
in  any  order.  The  sensitive  emulsion  may  he  applied 
directly  to  the  algin  film.  The  use  of  a  film  of  algin 
avoids  the  necessity  for  strengthening  the  film  with  gelatin 
skins,  films  of  collodion,  &c. — C.  H.  \i. 


XXII.-EXPLOSIVES.  MATCHES,  Etc. 

PATENTS. 

Jmprorciiieiils  in  Explosive  Substa7ices  and  Absorbent 
Materials  therefor.  \V.  D.  Borland,  London.  Eng.  Pat. 
7J8,  January  18,  1886.     (Second  edition.)     6d. 

The  most  porous  forms  of  charcoal  at  present  known  will  not 
absorb  more  than  from  5—6  times  their  weight  of  nitrogly- 
eerol,  in  consequence  of  which  large  proportion  of  charcoal 
in  the  explosive,  the  gases  produced  by  explosion  contain 
too  much  carbonic  oxide.  By  this  improved  process,  a  carbo- 
naceous material  is  prepared,  capable  of  absorbing  as  much  as 
35  times  its  weight  of  nitroglycerol.  The  inventor  carbonises 
small  pieces  of  cork  waste  or  auy  form  of  cork  in  a  con- 
venient and  suitable  manner.  "  When  properly  prepared 
the  carbonaceous  substance  readily  absorbs  from  7 — 8  times 
its  weight  of  nitroglycerol,  giving  a  pulverulent  mixture  ; 
from  10 — 12  times,  giving  a  plastic-like  mass;  aDd  is 
capable  of  absorbing  even  so  much  as  from  30—35  times  its 
weight,  yielding  a  stift'  paste  of  homogeneous  appearance 
from  which  no  nitroglycerol  separates,  even  after  many 
mouths  immersion  in  water." 

The  mixture  of  7 — 8  parts  of  nitroglycerol  with  one  of 
the  carbonaceous  material  is  excellent  for  cartridges,  and 
may  be  safelj-  moulded  under  water.  Mixed  with  one- 
fourth  its  weight  of  water  it  becomes  absolutely  unin- 
flammable, but  nuiy  be  deton.ated.  A  mixture  of  75  parts  of 
nitroglycerol,  3  parts  of  the  carbonaceous  substance,  2  of 
alkaline  carbonate,  and  20  of  Kieselguhr,  is  extremely  dry 
to  the  touch,  less  affected  by  freezing  and  thawing  than 
ordinary  Kieselguhr  dynamite,  and  may  be  immersed  in 
water  for  an  indefinite  length  of  time  without  showing 
signs  of  exudation. — O.  H. 


EU! 


Improremcnts  in  Matches.    W.  II.  Percival,  London. 

Pat.  16,083,  November  23,  1887.     id. 
The  patentee  proposes  to  dip   the  ends  of  matches  Into  a 
solution  of  "  cyanite  "  or  other  non-iuflammable  preparation, 


80  as  to  prevent  the  fingers  from  being  burnt,  the  flame 

becoming  extinguished  on  reaching  the  part  so  treated. 

— C.  N.  II. 


Improrcmenfs  in  E.vplosives.     E.  Kubin  and  A.  Siersch, 
Vienna,  Austria.    Eng.  Pat.  3759,  March  10,  1888.    4'.l. 

"  The  object  of  this  invention  is  to  provide  an  explosive 
which,  on  being  detonated,  will  prevent  danger  of  ignition 
of  fire-damp  or  coal-dust  in  mines." 

For  this  purpose  chloride  or  sulphate  of  ammonia,  or  the 
two  salts  together,  are  mixed  with  dynamite,  blasting- 
powder,  or  other  explosive,  in  proportions  varying  from 
20  to  50  per  cent.  On  the  detonation  of  the  explosive  the 
ammonia  salts  are  dccompost-d  into  non-inflanimable  gases, 
which  have  the  effect  of  reducing  the  temperature  and 
rarefying  the  explosive  gases. — C.  N.  H. 


XXIII.-ANALYTICAL  CHEMISTKT. 

On  the  Specifc  Heats  of  Solutions.     E.  Mathias.     Compt. 

Rend.  107,  524. 
Severai.  formulas  have  been  proposed  to  represent  the 
variation  of  the  specific  heat  of  a  solution  with  the  amount  of 
solvent  that  it  contains.  That  of  Schiiller  (Pogg.  Ann.  1869, 
136, 70)  has  been  shown  to  be  inexact  by  Marignac  (Ann.  de 
Chim.  et  de  Phys.  1870,  22,  406).  The  latter  experimenter 
has  substituted  another  expression,  which  although  correct 
has  the  defect  of  being  cumbersome  and  not  susceptible  of 
a  simple  theoretical  interpretation.  Mathias  has  succeeded 
in  converting  it  into  the  following  very  convenient 
formula  :  — 

a  +  n 

7"  =   r--. — " 
0  -i   n 

where  ~/„  is  the  specific  heat  of  the  solution  which  contains 
n  (where  n  is  not  less  than  25)  equivalents  of  the  solvent 
for  each  equivalent  of  the  body  dissolved,  a  and  b  are 
constants,  ai'.d  e  is  the  specific  heat  of  the  solvent.  From 
the  determiu.ations  of  Slarignae  and  Thomsen  he  obtains 
for  aqueous  solutions  the  following  values  of  a  and  b  : — 


Solution. 

0. 

6. 

HoSOj  4-  nHoO 

2-5 

1-8G3 
12-013 
G-163 
6-725 
2-663 
lS-610 
8- 778 

7'3 

HCl      „       , 

5'05 

NallO 

KHO    „       

NaCl    „        

16-715 
11-2-83 
lO'O 

NHjCl 

Na.SO,        

G-277 
2S-12 

ia-77 

The  application  of  this  theoretically  interesting  formula 
to  bodies  dissociated  by  water  will  be  given  in  a  later 
memoir.— AV.  W.  H.  G. 


A  Distillation  Apparatus  for  Use  in  Nitrogen  Estimations. 
J.  Kjeldahl.     Chem.  Zeit.  Kep.  12,  238. 

To  prevent  the  carrying  over  of  alkali  mechauically  by  the 
hydrogen  and  steam  during  the  distillation  in  the  Kjeldahl 
process,  the  author  advises  the  use  of  the  apparatus  shown 
in  the  drawing  below. 

Before  distillation  is  commenced  a  httle  water  is  intro- 
duced into  the  bulb  through  the  side  tube.  This  water  is 
heated  to  boiling  by  the  passage  of  the  steam,  and  effectually 
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retains  ail  the  alkali  (soda)  spirted  over,  ivithotit  holding 
hack  any  of  the  ammonia. — H.  T.  V. 


On  a  Characteristic  Reaction  of  Bisumih.    M.  B.  Lcger. 
Bull.  Soc.  Chim."50,  91—93. 

A  soLUTiox  of  potassium  iodide  (2  grms.),  and  cinchontne 
(1  grm.)  in  water  (100  grms.)  gives  an  orange-yellow 
precipitate  with  even  very  small  quantitie;;  of  bismuth ;  or 
this  solution  may  be  replaced  by  a  saturated  aqueous 
sclotion  of  cinehonine  hydriodide.  One  part  of  bismuth 
in  500,000  may  be  detectetl  by  its  use.  The  follomng 
quantities  have  been  detected  :  O'OOOl  grm.  of  Bi  mixed 
with  1  grm.  of  PbCSOaVi ;  O'OOl  grm.  of  Bi  in  a  mixture  of 
the  nitrates  of  Cu,  i'b,  Hg,  and  Ag  ;  0"001  grm.  of  IJi  in  a 
mixtnre  of  salts  of  Cu,  Pb,  Bi,  Sn,  As,  and  Sb. 

The  following  method  was  employed  for  the  separation 
of  the  bismuth  : — precipitation  of  the  met-ils  as  sulphides, 
conversion  into  nitrates,  then  into  carbonates,  separation  of 
the  carbonates  of  bismuth  and  lead  by  means  of  potassium 
cyanide,  conversion  of  these  into  chlorides,  and,  la.stly, 
separation  of  the  lead  chloride  by  means  of  alcohol.  The 
alcoholic  solution  evaporated  to  dryness  and  the  residue 
re-dissolved  in  a  little  nitric  acid,  and  a  few  cc.  of  water, 
gives  the  characteristic  red  precipitate  with  the  iodo- 
cinchonine  reagent.  In  order  to  obtain  the  highest  degree 
of  sensitiveness  it  is  necessary : — (1.)  to  employ  the 
reagent  in  excess  ;  (2.)  to  avoid  too  great  an  excess  of 
nitric  acid  J  (3.)  to  avoid  especially  the  presence  of  hydro- 
chloric and  sulphuric  acids.  The  precipitate  obtained  is 
soluble  in  alcohol,  is  decomposed  by  alkalis,  and  de- 
colourised by  silver  nitrate. — J.  W.  L. 


An  Improved  Decompositiim  and  Absorption  Apparatus. 

Is  Fig.  1,  A,  is  what  is  called  a  cooler-flask  (Kuhlerkolben),   I 
i.e.,  a  flask    (capable  of  holding  200 — 1,000  cc.)  provided 
with  a  neck  350  mm.  long  and  16  mm.  wide,  which  is   sur- 
rounded by  a  suitable  condenser  B.     These  flasks  all  have   • 
the  same  width  of  neck  so  that  they  all  fit  into  the  same 

Fig. 


W.  Thomer.     Zeits.  f.  angew.  C!hem.  1888,  487 — 488. 

condenser.  This  condenser-flask  is  fixed  into  a  suitable 
stand  and  the  mouth  of  the  flask  is  closed  with  a  doubly- 
perforated  india-rubber  stopper.  Oue  of  these  perforations 
is  provided  with  a  tube  C,  which  ends  just  below  the  stopper, 
and  connects  the  flask  with  the  absorption  apparatus  E.    D 

1. 


Fig 
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is.a  tap  funnel  which  passes  through  the  other  perforation 

t(i  nearly  the  bottom  of  the  flask.  The  tube  of  this  funnel  is 
provided  with  a  short  lateral  tube  immediately  below  the 
tap.  This  short  tube  slants  upwards  and  admits  purified 
air.  hydrogen,  or  carbon  dioxide,  as  the  case  may  be. 
Without  interrupting'  the  course  of  the  experimeut,  the 
decomposition  liquid  can  be  admitted  by  opening  the  tap. 
These  eondenser-tlasks  are  very  convenient  to  work  with, 
and  there  is  no  fear  of  hot  acid  fumes  coming  in  contact 
■with  the  stopper.  In  estimating  the  sulphur  in  iron  as  well 
as  when  decomposing  antimony  sulphide,  iron  sulphide, 
&c..  b>-  means  of  hydrochloric  acid  and  determining  the 
hydrogen  sulphide  evolved,  as  barium  sulphate,  the  cooler- 
bulb  is  directly  connected  with  the  absorption  appa- 
ratus E.  This  consists  of  a  straight  tube  3^0 — 400  mm. 
long  and  12  mm.  wide,  which,  at  its  upper  end,  is  directly 
connected  with  a  150  cc.  bulb,  and  at  its  lower  end  is 
connected  with  a  lUO  cc.  bidb  by  means  of  a  strong 
capillary  tube  about  40  mm.  long.  To  avoid  a  cork  or 
india-rubber  connexion,  the  lube  from  the  condenser  bulb 
is  ground  into  the  absorption  apparatus.  Absorption  is  very 
perfect.  With  this  apparatus  determinations  of  ammonia 
in  water  analysis,  or  Kjeldahl's  method  can  be  easily 
carried  out  if  a  current  of  air  be  employed.  It  can  also  be 
employed  in  the  determination  of  the  carbon  dioxide  in 
minerals,  decomposition  beinsx  effected  with  hydrochloric 
acid  and  the  gas  evolved  carried  on  by  a  current  of  purified 
air.  The  absorption  apparatus  in  this  case,  hc-wever,  is 
replaced  by  the  following  series  of  tubes,  &c.  (Fig.  2.)  A 
small  wash-bottle  containing  sulphuric  acid,  a  chloride  of 
calcium  tube  filled  with  pumice  permeated  with  anhydrous 
copper  sulphate  for  the  removal  of  traces  of  hydrochloric 
acid,  a  weighed  chloride  of  calcium  tube  containing  soda- 
lime,  pota.sh  bulbs,  and  finally,  the  usual  precautionary  tube. 
The  carbon  dioxide  in  beer  can  also  be  determined  with 
this  apparatus,  provided  only  the  quantity  is  to  be  deter- 
mined which  the  beer  contains  when  being  served,  and  not 
the  total  cpiantity.  The  apparatus  is  specially  useful  for  the 
determination  of  the  carbon  in  iron  or  steel  by  combustion 
with  chromic  and  sulphuric  acid. — Y.  W.  T.  K. 


Analysis  of  a  Miiture  of  Potassium  Chloride  and  Sodium 
Chloride  by  a  Polarimetrii:  Method.  V.  Schiitt.  Ber.  21, 
258G— 2394. 

TiiK  influence  exercised  by  inactive  bodies  on  the  rotatory 
power  of  polarising  substances  has  recently  been  extensively 
investigated  by  i,andolt  and  others,  the  former  having 
pointed  out  that  this  property  might  be  applied  to  the 
quantitative  decenniuation  of  inactive  substances  which  are 
in  solution  along  with  a  known  ([uantily  of  an  active 
substance.  In  order  to  test  the  practicability  of  this 
suggestion,  the  author  examined  the  applicability  of  optical 
analysis  for  a  mixture  of  the  chlorides  of  potassium 
and  sodium.  Tartaric  acid  and  its  salts  proved  very 
suitable  as  an  active  substance,  and  at  last  potassium 
tartrate,  CjH^KjtJj  +  \  H^t ),  was  definitely  cho.seu  as 
"activum  "  for  the  analytical  method.  If  the  two  alkaline 
chlorides  occur  along  with  other  salts,  they  must  first  be 
separated  in  the  usual  manner.  The  mixture  of  the  pure 
chlorides  is  then  carefully  dried  and  10  grms.  introduced 
into  a  flask  having  a  capacity  of  50  ce.  at  17 '5'  C. 
11  grms.  of  neutral  potassium  tartrate,  dried  at  110°C., 
are  then  added,  and  the  contents  of  the  flask  dissolved  in 
warm  water.  The  solution  is  cooled  to  20^  C,  filled  up 
with  water  to  the  mark,  shaken,  and  <iuickly  filtered  through 
a  dry  filter  into  a  test  tube,  covering  the  funnel  with  a 
watch-glass.  40  ce.  of  the  filtrate  are  at  once  introduced 
into  the  tube  of  a  saceharimeter  and  submitted  to 
polarisation.  It  was  found  by  experiment  that  20  grms. 
of  sodium  chloride  and  22  grms.  of  potassium  tartrate 
dissolved  in  100  ce.  of  water  (normal  concentration)  turned 
the  plane  of  polarisiition  by  C2-0G  divisions,  whereas 
20  grms.  of  potas.sium  chloride  and  22  grms.  of  potassium 
tartrate  dissolved  in  100  cc.  of  water  produced  a  deviation 
of  73'72  divisions.  The  total  difierence  is  11  •06  divisions, 
and  it  was  proved,  by  a  series  of  experiments,  that  the 
optical  action  of  the  two  chlorides  is  exactly  proportional  to 
their  qnautity.  The  following  tables  (Tables  I.  and  II.) 
show,  at  a  glance,  the  percentage  of  potas.sium  chloride 
corresponding  to  each  rotation  of  the  plane  of  polarisation, 
and  by  deducting  the  percentage  of  potassium  chloride  from 
100,  the  amount  of  sodium  chloride  is  found. 


T.iUIE    I. 


.^ngle  of 
Rotation. 

Per  Cent. 
KCl. 

Angle  of 
Rotation. 

61-00 

Percent,' 
KCI. 

I 

Angle  of 
Rotation. 

Per  Cent. 
KCl.     1 

Angle  of 
Rotation. 

Per  Cent. 
KCl. 

Angle  ot 
Rotation. 

Per  Cent. 
KCl. 

Angle  of 
Rotation. 

72-00 

Per  Cent 
KCl. 

U20G 

0-00 

16  13 

66-OD 

33-03 

68-00 

60-01 

70-00 

67-SO 

sr7;i 

10 

O-SJ 

10 

16-97 

10 

3-i-84 

10 

50-89 

1             10 

6817 

111 

85-67 

20 

1-16 

20 

17-81 

20 

34-69 

20 

51-75 

20 

69-01 

•20 

8r53 

30 

1-90    i 

30 

18-65 

30 

35-54     1 

30 

62  61 

30 

69-91 

30 

87-4J 

40 

2- SI 

40 

19-49 

40 

30-39 

41 

63-47 

i            « 

70-78 

40 

8S-32 

50 

3C4 

5) 

20-SS 

50 

37-24 

53 

51-33 

50 

71-05 

5-) 

8:)-2i 

60 

4-47    . 

60 

21-18 

UO 

38-09 

60 

55-19 

'           60 

72-32 

1            «" 

9')  •OS 

70 

3 '30 

70 

23-02 

70 

3891 

70 

56-06 

70 

73-30 

1 

70 

!W96 

80 

C13 

80 

22-86 

su 

3!l-79 

80 

56-92 

60 

73-27 

80 

9r83 

!I0 

6-SO 

90 

23-70 

110 

40-6t 

-,« 

57-78 

1             90 

73-11 

90 

92  73 

ttJUO 

7  7U 

6500 

iVoi 

U7-II0 

41  W 

(i;i'iio 

58-65 

71-00 

76-03 

73 -on 

93 -CI 

10 

8  02 

10 

25-39 

10 

42-3t 

10 

59-51 

10 

76  90 

lu 

91-50 

20 

9-45 

20 

26-23 

20 

43  20 

20 

CO  38 

\           -" 

77-77 

21 

95^a8 

30 

10-29 

30 

-27-07 

30 

44 -O.". 

311 

61-27 

30 

1 

78-65 

30 

9627 

40 

11-12 

4-) 

27  92 

■10 

4f90 

40 

C2  10 

!    *" 

7J-5» 

40 

97  10 

SO 

11-95 

ro 

23  76 

50 

45 -76 

30 

ai  P7 

1 

50 

80-40 

60 

93  04 

UO 

12-79 

1            (W 

2'.ri:o 

60 

40-01 

6J 

03  S3 

00 

81-28 

60 

iW'.iS 

70 

13-62 

70 

SO  4o 

70 

47-47 

70 

64-70 

70 

82- 16 

70 

!H.i  S:; 

SO 

1446 

8^1 

31-30 

80 

4S-33 

80 

65-56 

80 

83-03 

72 

1 00^00 

90 

15-29 

90 

3215 

90 

40  18 

HO 

66-4.-i 

90 

S3  91 

1 
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Table  II. 


Angle  of 
Rotation. 

i  Per  Cent. 
KCl. 

1 

Anp:le  of 
Rotation. 

Per  C«nt. 
KCl. 

Angle  of 
Rotation. 

Per  Cent. 
KCl. 

Angle  of 
Rotation. 

Per  Cent.' 
KCl. 

Angle  of 
Rotation. 

Per  Cent. 
KCl. 

Anffle  of 
Itotation. 

Per  Cent. 
KCl. 

1 

0-01 

0-08 

0-01 

0-08 

0-01 

0-09 

0-01 

0-09     ! 

0-01 

0  09 

0-01 

1 

1      0-09 

0-02 

0-17 

0-02 

0-17 

0-02 

(I-17 

0-02 

0-17      1 

0  02 

0-17 

(]'1'2 

0-18 

0-03 

()-25 

003 

025 

n-o:; 

0'2(j 

0-03 

0*28      1 

0-03 

0-26 

0-(« 

0-27 

0-M 

O-JW 

0-M 

0-,3* 

IVOt 

0-31 

0-04 

0-M      1 

0-04 

0-3S 

O'Ot 

0-33 

o-o.i 

0-42 

(1-03 

0-42 

0-05 

0-13 

0-05 

o-« 

0-03 

o-+t 

O'Oj 

0-44 

o-oi; 

0-50 

o-oo 

0-31 

0-0(! 

0-.51 

0-IW 

0-52      ' 

0-03 

0-.-,2 

0  ■  (in 

0-33 

iriJ7 

O-.iS 

0-07 

0-59 

0'07 

0-CO 

0-07 

0'60 

007 

o-iu 

(riiT 

0-02 

0-08 

0-fi7 

0-08 

0'I17 

0-08 

0  G8 

0-08 

0-69 

0-08 

0-70 

11-03 

0-71 

0-09 

1       "-'^       1 

009 

070 

0-08 

0-77 

0-09 

0-78 

OOD 

0-79 

0-09 

j     0-so 

The  results  recorded  iu  Tabb  III.  are  evidence  for  tlie  accuracy  of  the  method. 

Table  III. 


Rotation  observed. 

Per  Cent.  KCl 

Found  iu 
Table  I.  and  II. 

Per  Cent.  KCl 
actually  present. 

Rotation  calculated  on 

the  actual  Percentage  of 

KCl  present. 

Difference 
in  Per  Cent.  KCl. 

Difference  in 
Rotation. 

(53 -82 

14-63 

13 

g:j-87 

+  0-37 

+  0-05 

05-07 

23-13 

25 

63-05 

-013 

-0-02 

or. -82 

39-96 

40 

6«-83 

+  0-04 

+  0-01 

C8-03 

30-30 

50 

158-00 

-0-30 

-003 

70-32 

70-08 

70 

VO-31 

-0-08 

-o-oi 

73-13 

94-77 

95 

73-16 

+0-23 

+  0-03 

-S.  H. 


Volumetric  Determination  of  Phosphoric  Acid  hy  Molyhdic 
Acid.     A.  Crete.     Ber.  21,  2762—2765. 

The  yellow  precipitate  of  ammonium  phospho-molvbdatc  is 
of  a  variable  composition.  Oa  attempting;  to  find  out  the 
conditions  under  which  a  compound  of  constant  composi- 
tion is  formed,  the  author  observed  that  iu  the  presence  of 
gelatin,  molyhdic  acid  gives  at  first  with  phosphoric  acid  a 
white  flocculent  precipitate,  which  oulj-  on  further  addition 
of  molybdic  acid  turns  yellow.  Tiie  great  insolubility  of  this 
compound  of  phospho-molybdic  acid  and  gelatin,  as  well  as 
its  property  of  settling  quickly,  caused  the  author  to  base 
ou  this  reaction  a  volumetric  test  for  phosphoric  acid.  A 
nieasured  quantity  of  a  phosphoric  acid  solution  is  neutra- 
lised with  alkali,  using  methyl  orange  as  an  indicator.  A 
concentrated  .solution  of  ammonium  nitrate  (Solution  I.), 
equal  in  volume  to  the  phosphoric  acid  solution,  is  added  to 
it,  as  well  as  1  grm.  of  sodium  sulphate  and  1  cc.  of  a 
gelatin  solution  (Solution  II.).  The  whole  is  heated  to 
80'— 90°  C,  and  the  liquid  then  titrated  with  standard 
ammonium  molybdate  (Solution  III.),  stirring  continually, 
until  a  precipitate  no  longer  forms  by  a  further  addition  of 
the  moWbdate.  In  order  to  find  this  point  accurately',  a 
little  gelatin  solution  is  added  from  time  to  lime  to  the 
liquid  which  is  being  titrated.  The  gelatin  will  produce  a 
white  precipitate  as  long  as  an  appreciable  amount  of 
phosphoric  acid  is  still  in  solution.  This  white  precipitate 
formed  on  the  top  is  clearly  seen  in  the  liquid,  and  as  soon 
as  it  ceases  to  be  formed  the  liquid  is  boiled,  until  the 
precipitate  becomes  granular  and  settles  rapidly.  The  super- 
natant liquid  soon  becomes  quite  clear,  and  any  turbiditv, 
produced  by  a  further  addition  of  the  molybdate,  is  at  once 
seen.  Solution  I. — 750  grms.  of  ammonium  nitrate  are 
dissolved  in  1 ,000  cc.  of  water,  which  also  contains  40  grms. 
of  sodium  sulphate.  Solution  II. —  luo  grms.  of  gelatin  are 
boiled  with  water  and  50  cc.  of  nitric  acid,  and  the  solution 
made  up  to  1,000  cc.  Solution  III. — 1  kilo,  of  ammonium 
molybd;vte   is  dissolved  in  ammoniacal  water,  100  grms.  of 


gelatin  are  then  boiled  with  water  and  a  few  cc.  of  nitric 
acid  for  some  time,  when  both  solutions  are  mixed  with 
each  other.  The  yellow  alkaline  liquid  is  then  poured  iuto 
3  litres  of  nitric  acid  (sp.  gr.  I -2),  the  mixture  made 
up  to  10  litres,  and  allowed  to  stand  for  several  days,  with 
frequent  shaking.  A  precipitate  is  gradually  formed,  which 
soon  settles  to  the  bottom  ;  after  filtering,  the  solution  is 
ready  to  be  standardised. — S.  H. 


Estimation  and   Separation  of  Zinc.     J.  Riban.     Compt. 

Rend.  107,  341—343. 
The  solution  containing  the  zinc  salt  is  treated  with  sodium 
carbonate  until  a  permanent  precipitate  forms,  which  is 
re-dissolved  by  a  few  drops  of  weak  hj-drochloric  acid. 
Excess  of  a  solution  of  sodium  or  barium  dithionate 
is  then  added,  and  the  liquid  diluted  until  it  contains 
not  more  than  0-1  grm,  of  zinc  per  100  cc.  On  passing 
a  current  of  sulphuretted  hydrogen  in  the  cold,  zinc  sulphide 
falls  as  a  granular,  rery  dense  precipitate,  easily  Avashed 
by  decantation,  and  having  no  tendency  to  clog  the  filter. 
It  can  be  dealt  with  by  any  of  the  usual  processes.  This 
method  is  proposed  for  separating  zinc  from  the  alkali  and 
alkaline  earthj-  metals.  Its  estimation  in  solutions  con- 
taining iron,  manganese,  &c.  which  are  not  precipitated  by 
sulphuretted  hydrogen  in  presence  of  dithionate  remains  to 
be  investigated. — J.  M.  H.  M. 


Salicylic  Acid  as  a  Means  nf  Presercing  Standard  Solu- 
tions. H.  Borntriiger.  Zeits.  Anal.  Chem.  27,  G-*! — 642. 
SouiDM  thiosulphate  solution  with  the  addition  of  a  small 
quantity  of  salicylic  acid,  will  keep  nearly  unchanged  for 
six  weeks,  as  experiments  of  the  author  show.  He  ascribes 
the  decomposition  of  many  solutions  to  the  presence  of 
micrococci,  which  the  salicylic  acid  destroys. — J.  B.  C. 
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The  Absurpiiou  of  Oases  by  Fetroleum.     S.  Gniewosz  and 

A.  Walfisez.  Zoits.  f.  I'liys.  Chem.  1,  70. 
TiiF.  coefficient  for  the  absorption  of  oxygen  and  many 
other  ^ases  by  petroleum  is  mnch  hifrlier  tlian  that  for 
water.  The  autliors  consider  it,  therefore,  ilUisory  to  \ry 
to  protect  liquids  from  oxidation  by  eoverinfj  them  with  a 
layer  of  petroleum. — .T.  15.  C. 


DelenniiialivH  of  Aiirmiuia.     E.  Hintz.     Zeits.  Anal.  Chem. 

27,  046-647. 
Bkutiiklot  and  Andre  found  that  MgO  in  presence  of  mag- 
nesium salts  does  not  completely  expel  ammonia  from  its  salts. 
Sclilosinf:,  on  the  other  hand,  has  proved  that  although  the 
annnonia  is  less  readily  dri\eu  off,  by  protracted  distillation 
it  may  be  completely  expelled.  Calcium  chloride  acts  in  the 
same  manner  as  magnesium  chloride,  though  in  a  lesser 
degree.  Ammonium  magnesium  phosphate  in  the  solid 
form  is  not  completely  decomposed  by  milk  of  lime,  but 
wlien  the  salt  is  dissolved  tirst  the  ammonia  is  completely 
driven  off.  When  magnesia  is  used  in  ammonia  determina- 
tions in  presence  ofCOj,  part  of  the  CO.,  passes  over  with  the 
ammonia  and  dissolves  in  the  normal  acid  of  the  receiver. 
The  acid  must,  therefore,  be  boiled  a  minute  before  titrating 
back  with  alkali.— J.  B.  C. 


Veterminalion  nf  the  FltioriTie  contained  in  Sitbsfa7ice.<i 
Decomposable  by  Sulphuric  Acid.  H.  Lasuc.  Bull. 
Soe.  Chim.  50,  107—170. 
TiiK  following  method  for  the  determination  of  fluorine  in 
presence  of  much  lime  or  organic  matter  has  been  found  to 
give  good  results  :— 50  cc.  of  concentrated  sulphuric  acid 
and  10  grms.  of  fine  sand,  together  with  enough  substance 
to  yield  about  0'2  grm.  calcium  fluoride  are  heated  in  a 
flask  on  a  sand-bath  at  180° — 200°,  a  slow  current  of  air 
being  passed  through  the  apparatus,  consisting  of  the  flask 
already  mentioned  and  two  washing-bottles  for  absorbing 
the  evolved  gas.  The  silicon  fluoride  is  absorbed  in 
the  wash-bottles,  the  first  of  which  contains  2 '5  gi-ms.  of 
NallO  in  25  cc,  and  the  second  O'o  grm.  of  NallO  in  the 
same  volume  of  water.  At  the  end  of  the  operation  the 
absorption  liqaids  are  washed  into  a  125  cc.  flask,  and 
boiled  for  15  minutes.  A  drop  of  phenolphthalein  is  next 
added,  and  carbonic  acid  gas  passed  through,  until  the 
liquid  is  decolourised.  The  liquid  is  heated  for  half  an 
hour  at  50°,  ammonium  carbonate  being  added  from  time 
to  time,  to  prevent  re-solution  of  the  precipitated  silica.  The 
whole  is  then  cooled  quickly,  and  made  np  to  the  125  cc. 
mark,  filtered  from  the  silica,  and  100  cc.  taken  for  the 
estimation  of  the  fluorine.  If  there  should  be  a  doubt  that 
the  silica  has  been  completel}-  precipitated  by  the  above 
means,  a  little  zinc  oxide  in  ammonia  is  added,  and  the 
ammonia  boiled  off.  After  again  filtering,  a  few  drops  of 
a  solution  of  tropaolin  GO,  are  added,  and  the  solution 
very  carefully  neutralised  with  hydrochloric  acid.  0  •  5  grm. 
of  sodium  carbonate  is  then  added,  the  excess  of  CO;  driven 
otf,  and  finally  the  fluorine  precipitated  with  an  excess  of 
calcium  chloride.  After  filtering  and  washing,  the  precipi- 
tate is  treated  with  acetic  acid  to  dissolve  out  precipitated 
calcimn  carbonate,  and  the  calcium  fluoride  remaining  is 
then  dried  and  weighed.— J.  W,  L. 


the  side,  and  is  curved  slightly  downwards  at  the  end.  The 
vessel  is  filled  with  water  until  it  overflows  through  the  exit 
tulie.  When  the  flow  ceases,  an  accurately  graduated 
burette  is  placed  beneath  the  exit  tube,  the  reading  noted, 
and  the  article  to  be  tested  carefully  lowered  by  any  con- 
venient means  into  the  water,  avoiding  splashing.  The 
water  displaced  by  it  flows  out  into  the  burette,  and  thus 
its  voliune  is  ascertained.  The  weight  of  the  article  having 
been  jireviously  taken,  all  data  necessary  for  determining  its 
specific  gravily  are  obtained. 

Kesults  are  given  showing  sufficiently  close  agreement 
with  those  obtained  by  more  delicate  methods.  It  is  also 
proved  that  the  specific  gravity  of  lead-tin  alloys  is  an 
accurate  criterion  of  their  composition. — }i.  B. 


On  the  JCstimation  of  the  Proportion  of  Lead  in  Tin 
Alloys  by  determining  their  Specific  Gravity.  C. 
AViukler.  Chem.  Zeit.  12,  1229—1231. 
Ik  Consequence  of  the  recent  law  in  Germany  prohibiting 
the  use  of  any  tin  alloy  containing  more  than  10  jjcr  cent, 
of  lead  for  eating,  drinking  and  cooking  utensils,  it  has 
become  important  to  be  able  to  estimate  rapidly  the  amount 
of  lead  in  any  such  alloy.  For  this  purpose  the  author  uses 
the  apparatus  described  below  for  taking  the  specific  gravity 
of  the  article  to  be  tested,  which  will  be  the  greater  the 
larger  the  proportion  of  lead  it  contains. 

The  apparatus  consists  of  a  vessel  provided  with  an  exit 
tube  bent  at  right  angles,  one  limb  of  which  reaches  nearly 
to  the  bottom,  while  the  other  projects  horizontally  from 


Tats  for  Saccharine,  Antipyrine,  and  Antifebiine. 
D.  Lindo.     Chem.  News,  58,  51  and  105. 

Saccharine. — If  saccharine  be  evaporated  with  nitric 
acid  on  the  water-bath,  the  residue  allowed  to  cool,  and  a 
few  drops  of  a  strong  solution  of  potash  in  50  per  cent, 
alcohol  added,  a  faint  yellow  colour  is  developed.  On 
spreading  the  liquid  over  the  surface  of  the  dish,  and  then 
applying  heat  rapidly,  streaks  of  blue,  violet  and  red 
colours  are  developed. 

Antipyrine. — Heated  with  strong  nitric  acid  until  a  reaction 
commences,  a  purple-coloured  solution  is  obtained.  On 
pouring  into  water,  and  filtering,  the  filtrate  shows  a  purple 
red  colour,  while  a  violet-coloured  precipitate  remains  on 
the  filter.     The  reaction  is  very  delicate. 

Antifehrine  is  best  detected  by  converting  into  sulphanilic 
acid,  diazotising  and  observing  the  colours  obtained  with 
phenols. — A.  K. 

Test  for  Ethyl  Alcohol.  J.  Habermaan.  Zeits.  Anal. 
Chem.  27,  663. 
The  method  is  based  on  the  fact  that  commercial  methyl 
alcohol  contains  impurities  which  have  a  strong  reducing 
action  on  potassium  permanganate.  To  eliminate  in  like 
manner  from  spirits  of  wine  those  substances,  which,  when 
present,  reduce  potassium  permanganate  without  at  the  same 
time  extracting  the  impurities  usually  present  in  commercial 
methyl  alcohol,  the  spirits  of  wine  are  shaken  thoroughly, 
though  not  violently,  with  pure  olive  oil  (30 — 40  cc. 
spirits  to  20  cc.  olive  oil).  This  is  repeated,  and  after 
drawing  off  the  spirits  they  are  tested  with  permanganate 
for  methyl  alcohol.  Sugar,  if  present,  is  separated  by 
distillation,  and  the  distillate  tested.  The  testis  as  follows  : 
to  10  cc.  liquid  1  cc.  KMn04  (1 : 1,000)  is  added  at  20°  C. 
Pure  alcohol  decolourises  it  after  20  minutes,  methyl  alcohol 
instantaneously. —J.  B.  C. 


Detection  of  Sulfonal.  Zeits.  Anal.  Chem.  27,  664 — 66.5. 
This  substance,  used  as  a  hypnotic,  may  be  identified  as 
follow  : — It  melts  at  125-5°,  dissolves  in  15  parts  of 
boiling  water,  and  500  patts  of  Avater  at  15°;  in  133  parts 
of  ether  at  15°  C,  2  parts  of  boiling  alcohol,  05  p.arts  of 
alcohol  at  15°,  and  in  110  parts  of  50  per  cent,  alcohol  at 
15°.  The  sample  should  also  be  tested  for  sulphuric  acid, 
potassium,  and  manganese.  It  is  exceedingly  inert  towards 
all  reagents,  a  characteristic  property  of  the  substance. 
Fused  with  potassium  cyanide  It  gives  a  smell  of  mercaptau. 
Mercaptan,  according  to  liitsert,  may  be  formed  by  heating 
sulfonal  with  sodium  amalgam  or  pyrogallic  acid.  Fused 
with  dry  potash  a  peculiar  smell  of  mustard  oil  is  evolved. 
Mercaptan  is  also  formed  by  heating  the  substance  in  a  test 
tube  with  a  trace  of  charcoal ;  the  white  fumes  which  are 
at  the  same  time  given  off  turn  litmus-paper  red,  and  de- 
colourise blue  iodide  of  starch  paper. — J.  B.  C. 


Acctanilide    and   Phenacetine.     Zeits.   Anal.   Chem.    27t 
665— 60». 

These  two  substances  bear  a  close  resemblance,  and  it  is 
not  easy  to  detect  the  cheaper  acetanilide  in  the  more 
expensive  phenacetine.     The  melting  point  of  acetanilide 


XoT.  30, 1838.]        THE  JOUENAL  OP  THE  SOCIETY  OF  CHEinCAL  INDUSTRY. 


773 


-133' 


A  mixture   of 


is  112'',  that  of  phenacetine  132  •  5'- 
phenacetine  with  5  per  cent,  of  acetanilidc  shows  at  113'- 
114°  drops  of  liquid  in  the  capillary  tube.  At  127' — 128' the 
mixture  melts  completely.  The  test  for  acetanilide  is  the 
indophenol  reaction:  O'l  grm.  of  acetanilide  boiled  with 
1  cc.  of  hydrochloric  acid  should  give  a  clear  solution  which, 
on  the  addition  of  3  cc.  of  water,  a  drop  of  melted  phenol  and 
a  sohition  of  bleaching:  powder  (1 :  10)  forms  a  turbid  red 
solution.  If  this  be  saturated  with  ammonia  it  changes  to 
blue.  Aniline  gives  the  same  reaction;  but  if  the  reaction 
be  conducted  in  the  cold  a  white  precipitate  is  formed  with 
acetijuilide  and  no  colouration.  Acetanilide  also  gives  the 
isonitrile  reaction.  It  may  be  also  recognised  by  the  following 
reactions :  — 

1.  One  cc.  of  the  solution  in  concentrated  hydrochloric  acid 

well  cooled  gives  with  5  drops  of  fresh  CI  water  a 
dark  blue  colouration  which  disappears  at  the  end  of 
five  minutes,  but  reappears  on  adding  more  CI  water. 

2.  One  cc.  of  the  same  solution  gives  with  G — 7  drops  of  a 

bleaching  powder  solution  (1:200)  a  deep  blue 
colouration. 

3.  One  cc.  of  the  same  solution  gives  with  1 — 2  drops  of 

permanganate  solution  a  green  colouration. 

4.  With  1 — 2  drops  of  a  3  per  cent,  chromic  acid  solution, 

it  is  coloured  yellowish-green  at  first,  and  after  five 
minutes  dark  green ;  when  potash  is  added  an 
insoluble  dark  blue  precipitate  is  formed. 

If  acetanilide  contain  phenacetine  the  following  test  may 
be  used  for  the  latter  : — The  solution  in  Iiydrochloric  acid 
to  which  10  times  the  volume  of  water  is  added,  gives  on 
the  addition  of  a  few  drops  of  chromic  acid  solution  a  ruby- 
red  colouration  in  presence  of  phenacetine  or  clear  yellow  if 
free  from  it.  The  four  tests,  applied  above  in  the  case  of 
acetanilide,  give  the  following  reactions  with  phenacetine  :  — 

1.  With  chlorine  water  the  acid  solution  is  first  reddish- 
violet,  and  after  five  minutes  deep  ruby-red.  By  a 
further  addition  of  CI  water  it  changes  to  a  pale  rose 
tint. 


With  bleaching  powder  solution  a  ruby -red  colouration 

is  produced. 
With  permanganate  a  violet  colouration,  changing  to 

an  intense  ruby-red. 
Diluted  with  10  times  its  volume  of  water  an  addition 

of  chromic  acid  produces  a  red  colouration. — J.  B.  C 


Direct  Mel/ind  for  Detect! ny    Chloral  or    Chloroform  in 
Liquids.     C.  Schwarz.     Zeits.  Anal.  Chem.  27,668  -669. 

If  chloral  hydrate  or  chloroform  be  heated  with  a  solution 
of  resorcinol  in  presence  of  excess  of  caustic  soda,  a  red 
colouration  is  produced,  which,  on  the  addition  of  acid,  dis- 
appears, but  reappears  with  caustic  alkali.  If,  on  the  other 
hand,  chloral  hydrate  or  chloroform  be  heated  with  excess 
of  resorcinol  and  only  a  small  quantity  of  caustic  soda  to 
boiling,  a  yellowish-red  liquid  is  obtained,  which,  on  largely 
diluting,  gives  a  yellowish-green  fluorescence.  In  1  cc.  of 
the  liquid  under  examination,  0"05  grm.  resorcinol  are 
dissolved,  and  on  the  addition  of  five  drops  of  caustic  soda 
(official  solution),  well  boiled.  In  the  case  of  urine,  the 
boiling  must  be  protracted,  and  a  considerable  excess  of 
alkali  must  be  present  (to  decompose  nrochloralic  acid  or 
trichlorethy  lalcohol) .  Coloured  solutions  must  be  previously 
decolourised. — J.  B.  C. 


Jteactionsfor  the  Detection  of  Di/estuffs  on  the  Fibre. 
R.  Lepetit.     Zeits.  f.  angew.  Chem.  1S88,  535—547. 

J.  J.  IIcmmel's  handbook,  "  The  Dyeing  of  Textile 
Fabrics,"  contains  a  scheme  for  the  detection  of  dyes  on 
the  fibre.  The  author  enlarged  Ilumrael's  tables  by  adding 
the  reactions  of  62  artificial  dyes,  which  have  been  introduced 
since  the  publication  of  the  handbook  in  question.  The 
tables  were  arranged  in  the  manner  adopted  in  Hummel's 
handbook,  and  the  reagents  employed  were  : — 

Hydrochloric  acid,  21"  B. ;  sulphuric  acid,  66^  B. ;  10  per 
cent,  sodium  hydrate  solution ;  concentrated  ammonia. 
Equal  parts  of  cone,  hydrochloric  acid  and  stannous 
chloride  (SnCl2.2  H5O) ;  95  per  cent,  alcohol. 


Name  of 

No.     Dye  and 

Maker, 


HCl. 


SO.Hj. 


NaOH. 


NH3, 


Sna,  and  HCL 


AlcohoL  I 


Bemarks. 


Eed  DteS. 


1 

Orsellin 

Fibre  at  first 

Fibre  blackish- 

Fibre  violet. 

Like  sodiiun 

Fibre  slowly 

Xo 

Nitric  acid ;    Violet    spot. 

BB. 

black-violet. 

blue.    Solution 

Solution 

hydrate. 

decolourised  in 

reaction. 

which    disappears   after 

Fr.  Bayer 

finally  black. 

indigo-blue. 

reddish- 

the  cold;  on 

washing. 

&Co. 

Solution  pale 
indigo-blue. 

becoming 

reddish-violet 

on  diluting. 

violet. 

boiling  the  fibre 

is  quickly 

decolourised. 

2 

Cougo-red. 

Dilute  HCl : 

Fibre  bluish- 

Fibre 

No  reaction. 

Fibre  at  first 

No 

Nitric  acid  :  Blackish  blue 

Act.  Ges. 

Fibre  at  once 

black.    Solution 

scarcely 

bluish-black. 

reaction. 

spot,  the  original  colour 

Berlin. 

bluish-black. 

dark  blue,  which 

changed. 

then  blue,  after- 

is restored  by  the  action 

Cone.  HCl: 

colour  turns 

Solution 

wards  grey  and 

of  amniouia.  * 

Fibre  at  ones 

bluish-black  on 

colourless. 

finally  colourless. 

Nitrous  acid  :    Fibre  red- 

bluish-black. 

dilution. 

dish  -  brown  ;   ammonia 

Solution  colour- 

does    not     restore    the 

less. 

original  colour,  but  turns 
the  fibre  brownish- 
purple  and  the  solution 
bluish-red. 

Picric  acid:  Fibre  bluish- 

black. 

3 

Benzopur- 

Dil.  HCl :  Fibre 

Fibre  blackLsh- 

No  reaction. 

No  reaction. 

Fibre  at  first 

Extracts 

Nitrous  acid :  Fibre  brown- 

purin 

reddish-brown. 

blue.    Solution 

brownish-red. 

traces  of 

ish-black. 

IB. 

.Sokition  coloiu'- 

bluish-black. 

then  pink,  and 

the  dye. 

Picric  acid  :  Fibre  reddish- 

Fr.  Bayer 

less. 

turns  on  dilution 

finally  de- 

brown. 

iCo. 

Cunc.  HCl:  Fibre 
dark  brown. 

at  first  reddish- 
black,  and  finally 
violet. 

colourised. 

All  these  dyes,  which  resist 
sodium  hydrate,  are 
strongly  attacked  by  a 
hot  soap  solution. 

4 

Benzopur- 

Dil. HCl:  Fibre 

Fibre  blackish- 

No  reaction. 

No  reaction. 

Kbre  at  fii-st 

No 

Nitrous  acid:  Fibre  bluish- 

purin 

bluish-black. 

blue.    Solution 

bluish-black, 

reaction. 

black,  then  violet. 

11  B. 

Solution  colour- 

dark blue,  blue 

then  light  grey, 

Picric   acid:    Fibre    dark 

Fr.  Bayer 

less. 

on  dilution. 

ultimately 

brown. 

iCo. 

Cone.  HCl:  Fibre 
bluish-black.     1 

J 

colourless. 
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'Same  of 

No.  1    Dve  and 

Maker. 


HCl. 


SO.Ha. 


NaOH. 


xn,. 


SnCI.  and  HCi.      Alcohol. 


Remai-ks. 


Ked  DrES — continued* 


11 


12 


13 


Deltapur-     Bil.  ITCl :  Fibre  i 
puriu  browii-red.       i 

G.  Solution  colour-  ' 

Fr.  Bayer  less.  I 

&Co.        Cone.  HCl :  Fibre 
1   greenish-bliick.   ' 
I 
Brilliant      Dil.IICl:  Fibre 
Con^so.  brown-red. 

Fr.  Bayer     Solution  colour- 
^t  Co.       1  loss. 

C  inc.  HCl :  Fibre 

blackish- violet 

with  a  red'.lish 

tint. 

Direct  Red    Dil.  HCl :  Fibre 
R.  Geiify   i      blaek-violet. 
A  Co'.       Cone. HCl:  Fibre 
■    blue.    Solution 
colourless. 


Fibre  hUieish- 

black.    Solution 

dark  blue,  on 

dilution  at  tii-st 

ffvey,  then 

brown-red. 

Fibre  blue-black. 
Solution  blue, 
on  dilution 
purple  violet. 


No  reaction.    No  reaction. 


Fibre  blackish- 
blue.    Solution 

black-violet,  on 

dilution  greyish 

bhie. 


D:-lta-        Dil.  HCl:  Fibre  Fibre  dark  brown. 
purpurin       reddish-brown.   ,     Solution  dirty 

5  B,         Cone.  HCl :  Fibre       green,  turns 
Fr.  Baver  '       oUvc-black.  reddish-brown 

6  Co.      !  '      ou  dilution. 


Xaphthyl-         Fibiv  dark 
one  Red.      greenish-black. 
Bftd.  Anil.  ■ 
Sod.F. 


Rosazurin    Dih  HCl :  Fibre 

B.  purple-red. 

Fr.  Bayer   Cone.  HCl :  Fibre 

&  Co.      :      olive-i;reen. 


Fibre  bluish- 
black.    Sohition 
black-blue. 


Fibre  dark  blue. 

Solution  dark 

l)lne,  turns 

preenish  on 

dilution,  then 

violet. 


Con?o  'Dil.  HCl:  Fibre  Fibre hlaeb. 

Corinth.  lilack.  Solution  dark 

Fr.  B-:yer  Cone.  HCI :  Fibre             bine. 

&  Co.  black. 


Hessian 
Purple 

lieoiihardt 
&Co. 

Hessian 

Purple 

B. 

Lconhnrdt 

&Co. 


14      Azarine 
S. 

Meister. 

I  Lucius.  & 

Rriinin^. 


Fibre  at  first 

dark  brown, 

then  li.trliter, 

then  pink,  and 

at  last  colourless. 


No 

reaction. 


No  reaction.     No  reaction. 


Fibre 

becomes 

darker  and 

tis«iumes  a 

;   bluish  tint. 

Solntiou  pale  I 

I    brown-i*ed. 


Fibre 

brdliant  red. 

Solution 

sc^arcely 

reddish. 


Fibre  at  (irst 

reddish-brown, 

becomes 

gri-aduilly 

decolourised. 


D^^colourised. 


Nitrous  acid  :  Flbi-e  violet- 
black,  turns  violet-red 
on  the  addition  o{  am- 
monia. 

Picric  acid  :  Fibre  bntwu- 
ish-red.' 


Extracts     Nitrnusacid:  Fibre  black, 
some  turns   black-violet   with 

dye.  ammonia. 

Picric  acid  :  Fibre  brown. 


No 
;  reaction. 


Di\HCl:  Fibra         Fibre  black. 

black.    Solution  [    Suhiiion  blue, 

eoIonrUss.       1    after  dilution 

|rreyish-blue. 


Cone.  HCl :        Fibre  prey-black. 
Fibre  dark  prey.      Solution  pale 
nearly  black.  blue. 


Fibre  ppadually 

brown-red. 

Solution  scarcely 

coloured. 


Azo-«osin.  1  Fibre  dark  red- 
violet.    Solntiou 


IG 


Fr.Bnyer 

&Co. 


Carmoisin. 

Fr.  Bayer 

&Co. 


scarcely  violet. 

On  dilution  the 

original  colour 

is  restored. 

Dil.  HCl. :  No 
rection.    Cone. 

HCl.:  Fibr? 

dark  violet,  the 

orif?inal  colour 

is  restored  after 

washing. 


Nitrous  acid:  Fibre  red- 
dish-brown, uuclianped 
by  ammonia, 

Pierre  acid :  Brown  spot. 


No  reaction.    No  reaction.  ,     Fibre  at  first  I  Extracts 

I  brown, becomes  somedye.; 

I        pradually  ' 

colourless.  \  ; 


Scarcely  any       Extracts  Fdire  at  flr^t 

action.  traces  of  the    black,  then  prey., 

and  finaUy 


dye  without 
I      altering 
,  the  colour  of 
the  fibre. 


I  Solution 
pale  pink. 


colourless. 


No  reaction.    No  reaction. 


Fibre  at  first     !  Txtracts 
purple-red,  then  |  somedye, 
colourless. 


reddish. 

Solution 
pale  pink. 


!        Fibre 
reddish-blue.' 
Solution 
colourless. 
After  washing 
i  the  original  I 
I       colour 
appears  apain. I 


No  reaction.     No  reaction. 


Fibre        .  Fibre  black,  then    Solution 


Fibre  darker 

red.    Solution 

brilliant  red. 

On  dilution  both 

fibre  and  liipiid 

turn  yellow. 


Like  hydro- 
chloric acid. 


Fibre  and 
solution  blackish- 
violet. 


No  reaction. 


Fibre  blnish- 
i-ed.    Solu- 
tion cherrj*- 
red. 


Solution 
pale  pink. 


Similar  to 

sodium 

hydrate,  but 

less  energetic. 


bine,  then  pi-ey, 

and  finally 

colourless. 


Fibre  at  first 
black,  then 
colourless. 


Fibre  at  first 
reddish-prey, 
then  colourless. 


sc-arcely 
coloui-ed. 


Solution 
scarcely 
colourco. 


No 
reaction. 


On  Iwilins,  both  i  Solution 

(ibre  and  solution  '  scarcely 

turn  yellow.      ,  colourwl. 


Fibre  dirty 
oi*ani^. 


Fibre  turns 

slis;htly 

Itrown.    So* 

Intion  lipht 

jiink. 


Fibre 

scarlet-i*eil. 

Solution  not 

coloured. 


Fib.-e 

unaltered. 

Solution 

pink. 


Very  little  action 

in  Ihc  eold. 

On  heating 

fibre  becomes 

decolourised. 


I  Very  little  action 
in  the  cold. 
On  heating 
I    fibre  becomes 
I     decolourised. 


No 
reaction. 


No 


Nitric  acid :  Blue  spots 
with  green  edges. 

Nitrons  acid :  Fibre  yel- 
lowish-brown. On  wiish- 
inp  the  fibre  and  apply- 
ing sodium  hydrate  it 
hecoims  dark  brown. 
Solution  is  light  brown. 

Nitric  acid:  Fibre  dark 
yellowish-prey,  turns  reil- 
dish-brown  after  washing 
and  moistening  with 
ammon-a. 


Nitrons  acid:  Fibre  dark 
blue ;  washed  with  avii- 
monia  it  turns  niagenta- 
i-ed. 


Nitrousacid:  Fibre violet- 
hlack,  turns  brown-red 
with  ammonia. 

Picric  acid  :  Fibre  brown. 


Nitrous  acid  :  Fibre  dark 
jmrple-violet :  with  am- 
monia dark  red-brown. 


The  tissue  or  yai'n  often 
smells  of  Turkey-red  nil. 
the  ash  contains  tin. 

Nitric  acid  :   Omnpe  spots. 

Nitrous  acid  :  Xo  reaction. 

If  ammonia  be  added  to 
the  solution  obtained  by 
stannous  chloride,  fibre 
and  solution  turn  violet. 

Nitric  acid :  Brown  spot, 
disappearing  on  washing. 


Nitric  acid:  Brown  violet 
spot,  disappearing  on 
washing. 
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>'n. 


Nome  of 
l)\'f  find 
ilaker. 


HCl. 


SO.Hj. 


XaOH. 


XH, 


SnCl.  and  HCl. 


Alcohol. 


Kemarks. 


Red  Dyes — continued. 


19 


20 


Klioda* 

mine. 

Bad.  Anil. 

Sod.  F. 


I'rinmlin 

Red. 

Brooke, 

Simpson  & 

Spiller. 

Alizarin  S. 
witli 
ftlitm. 


Fibre  brick-red.  I 
Solution  colour- 
lesi?.    The  colour 
is  restored  after 
washing. 

Fibre  red- 
bro\m.  Solution 
pale  red-brown. 


Fibre  orange- 
yellow.  Solution 
light  orange. 


Alizarins.    Fibre  brownish- 
wjth       '  yellow.  Solution 
bichromate.  yellow. 


Like  hydro- 
chloric acid. 


Fibre  black- 
violet.    Solution 
the  same  colour, 
becomes  red 
on  dilution. 

Fibre  or.inge- 

brown.  Solution 

omnge,  turns 

yellow 

on  dilution. 

Fibre  brown. 

Solution  light 

brown-red.  turns 

yellow 

on  dilution. 


Fibre  a  little 
darker  with 

a  bluish  tint. 
I     Solution 
uncolourcd. 


Fibre 
dirty   dark 
broAvnish* 

red. 


Fibre  n  little       Noactionin 
darker.  Solu-  the  cold.  On  lieat- 
tion  slightly   ,  ing  fibre  becomes 
pink  and      brown-red.  Solu- 


fluorcscent. 


No  reaction. 


Fibre  violet. '  Fibre  dark- 
Solution  also    red.  Solution 
violet.  colourless. 


Fibre  and 

solution 

violet. 


Xo  reaction. 


tion  slightly 
pink. 

Fibre  turns 

gradually 

reddish-brown. 


Fibre  turns 

gi-atUially 

orange.  Solution 

yellow. 


Xo  action  in  the 
cold.  On  heat- 
ing filjre  turns 

brown-red. 
Solution  pale- 
brown  red. 


Extracts  I  Xitric  add  :  Orange  spot, 
some  dye  disappearing  on  wash- 
and  yields,      ing. 

aftuores-j  Nitrous  acid:  X"o  reaction, 
cent  solu-l  Rhodamine  resists  hot  soap 
tion,     I      solution, 

Xo       I  Xitrous  acid  :  Xo  reaction. 
reaction,  j  R.  Geigy  &  Co.  sells  this 
dye  under  the  name  of 
1      Polycliromiu. 


Xo      I  The  .yellow  colour  of  the 

reaction.  [  solution    obtained   with 

1  stannous  chloride  turns 

I  violet  on  the  addition  of 

sodium  hydi-ate. 

X"o  Xitric  acid :  Orange-yellow 

reaction.  spots. 


Yellow  Dies. 


21 


22 


25 


26 


27 


28 


Quinoline  i 
Yellow.     I 

Bad.  Anil.  | 
Sod.  F.     I 


Auramine. 

Bad.  Anil. 

Sod.  F, 


Fibre  more 
.vellow.    Solution 
colourless.    On 

dilution  the 

original  colour  of 

the  fibre  is 

restored. 


Fibre  nearly 

decolourised. 

Solution,  colijur- 

less.  On  dilution 

the  original 

colour  is  almost 

restored. 


23   Chrysainine    Dil.  HCl :  Fibre 
Fr.  Bayer        pale  yellow. 
&Co.       , Cone.  HCl:  Fibre 
'    reddish-biown. 
I  Solution  liiht 

pink.    I  )n  dilu- 
tion yellow. 


Chryso-         Bil.  HCl :  X^o  Fibre  brown, 

phenin.  reaction.  then  dark  red- 

Fr.  Bayer  Cone.  HCl :  Fibre       violet.    On 

&  Co.       !   blackish-violet.  dilution  blue. 
j  Solution  scarcely 
;        coloured. 


Like  hydro- 
chloric acid. 


Fibre 

decolourised. 

Snint'on 

colourless. 


Fibre  niaconta 

red.    Si.tlution 

red-violst. 


Hessian 

\ellow. 

Leonhardt 

iCo. 

Fr.  Baver 

&  Co. 


Dil.  HCl :  Fibre 

lighter. 

Cone.  HCl :  Fibre 

blackish-blue. 

Solution  violet. 


Brilliant        Dil.  HCl:  Xo 

Yellow.    I  reaction.    Cone. 

Leonhardt  I  HCl:  Fibre  dark 

&Co.       I  violet.    Solution 

Fr.  Bayer  [scarcely  coloured. 

&Co, 


Curcumin 

W. 

Act.  Ges. 

Berlin. 

Leonhardt 

4  Co. 

Tartrazin. 

Bad.  Anil, 

S«d.F. 


Dil.  HCl:  Xo 
reaction.    Cone. 

HCl:  Fibre 

blackish-violet. 

Solution  scarcely 

coloured. 

Fibre  orange. 
Solution  yellow. 


Filire  (lark  violet. 
Solution  red- 
violet. 


Fibre  at  flr.-t 
dark  yellow, 

gradually 

decolourised. 

The  yellow   : 

colour  is      I 
restored  after 

washing. 

Fibre        > 
decolourised. 
Solution 
colourless. 
After  wash- 
ing the 
yellow  colour 
is  partly 
restored. 

Fibre  dark 
orange. 
Solution 
scarcely 
coloured. 


i     Fibre  un- 
altered.     ! 
Solution  pale ' 
I       yellow. 


Fibre  dark 

red. 

Solution 

light  pink. 


Scarcely 
any  action. 


Fibre  pale 
yellow. 
Solution 

colourless. 


Fibre  light 

oi-ange. 

.Solution 

colourless. 


Xo  reaction. 


Fibre  dark 
orange. 
Solution 
slightly 
orange. 


Fibreblack-violet. '  Fibre  cherry-  Like  sotiium 
Solution  violet,    red.    Solution       hydrate, 
slightly  pink. 


Fibreblack-violet.  Like  brilliant 

Solution  violet.  yellow. 

On  dilution  blue 


Like  hydro- 
chloric acid. 


Fibre  orange. 
Solution 
orange- 
yellow. 


Like  on 

brilliant 
yellow. 


Like  sodium 
hydrate,  but 
less  energetic, 


Xo  reaction  in   j      X'o 
the  cold.    On    ,  reaction. 

hejtting  solution 

yellow.    Fibre    j 
pale  yellow. 


Fibre  gradually  j       No 
decolourised  in      reaction. 
the  cold  ;  quicklj'l 
on  heating.       ' 


Fibre  slowly 
decolourised. 


Fibre  at  first 

brownish-yellow, 

then 

decolourised. 


I  Fibre  pale  yellow, 
,        gi-adnally 
decolourised. 


Fibre  dii-ty 

yellow ;  gradually 

decolourised. 


Fibre  brownish - 
yellow,  then 
decolourised. 


Decolourised  on 
heating. 


Xo 
reaction. 


Xo 
reaction. 


Xo 
reaction. 


Xo 
reaction. 


Xo 
reaction. 


Xo 
reaction. 


Xictric  acid  :  A  dark  yelloW 
spot,  probably  caused 
by  the  action  of  nitric 
acid  on  wool. 


Xitric  .acid  :  \  white  spot, 
which  gi'adually  turns 
orange  in  the  centre. 


Xitric  acid !  Brown  spot, 
which  gradually  tiu'na 
reddish-grey. 


XTIricaeid:  Violet  spot. 
Nitrous  acid:  Xo  reaction. 


Xitric  acid :   Brown  spot, 

with  yellow  edge. 
Xitrous  acid:   Like  dilute 

hydrochloric  acid. 


Nitric  acid :  No  reaction. 
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Yellow  Dyes — continued. 


Citronin. 
Gorber  & 
TJhImaun. 


Primulin 

Yellow, 

!     Brooke, 

SiuipHon.  & 

Spiller. 

Toliiylcne 

I  Orani^e  G, 

K.  Oehlcr 

&  Co. 


33  I  Tohijlene 
Orange  R. 
K.  Oehler 

&Co, 


PrimiiUu 
Orange. 
Brooke, 
Simpsou, 
&  Spiller. 


Fibre  ilnrk  red- 
violet.    On 
dilution  the  red- 
violet  turns  to 
mapenta-rcd. 


I  Fibre  dark  violet. 
'  Solution  violet.  , 


Fibre  yellow-; 

ish-green.  l 
Solution 

colourless ;  i 
turns  yellow  l 
on  dilution.  ! 


Fibre  Fibre  yellow-       Extracts 

unaltered.    |  brown,  traces  of 

Solution         decolourised  on     the  dye. 
colourless,     hcuting^.   Solution 
I        yellowish. 


Xo  reaction,      i Fibre  at  first  dark  Fibre  orange-  Xo  reaction. 


yellow,  then  pale  | 
yellow. 


Fibre  ma?euta- 
red.    Solution 
slightly  coloured. 


Dil.  HCl :  Xo 

reaction.  Cone. 
HCl:  Fibre  violet. 
j  Solution  reddish. 
I  On  dilution  fibre 
1  and  solution 
I  assume  the 
I  original  colour. 


I  Dil.  HCl :  Fibre  j  Fibre  yellowish. 
pink.  Cone. HCl:  Solution  yellow. 
i  Fibre  paler. 
■  Solution  yellnw. 
I  On  dilution  fiVtre 
I  turns  pink. 
Solution  flesh- 
coloured.        1 

Fibre  reddish-   '     Fibre  orange- 
brown.   Solution  .  brown.   Solution 
the  same  colour.  dark  red. 


yellow. 
Solution 
colourless. 


Fibre  light 
omnge. 

SoUUioii 
so:iret'l\" 
coli>ured. 


Fibre  orange. 

Solution 

colourless.    : 


Scarcely  any 
action. 


Xo 
reaction. 


No  reactitm. 


Fibre  at  first  pink, 

decolourised  on 

heating.   Solution 

colourless. 


Xo  reaction.  Fibivat  first  pink, 
gradually 
;   decolourised  on 
1         heatini. 


Xo 
reaction. 


No 
reaction. 


31 


35 


Oriol. 

R.  Geigy 

&Co. 


Crocein 

Orange. 

Fr.  Bayer 

&Co. 


36 


Anthracin. 
R.  Gcigy 

&  Co. 
Derived 

from 
natural 
yellow 
dye- 
matters. 


Dil.  HCl:  Xo 

reaction. 

Cone.  HCl: 

Fibre  dark  red. 

Solution  lisht 

red.  On  dilution 

vellow. 

] 

Fibre  reddish-    | 

brown.   Solution  ' 

p'nk.  I 


Fibre  greenish- 
yellow.    Solution 
the  same  colour. 
On  dilution  fibre 
and  solution 
become 
colourless. 


Like  hydro- 
chloric acid. 


Fibre  darker. 
Solution  orange. 
On  washing  the 

fibre  Jissunies 
the  oriirinal 

orange  cvlour. 

Like  h>(lru- 
cliloric  arid. 


Fibre  dark 

red-brown. 

Solution 

scarcely 

coloured. 

Fibi-c  orange- 
red.  Solution 
colourless.    ; 


Xo  rciiction. 


Fibre  oniuRe- 
yellow. 
Solution 
scarcely 
coloured. 


Fibre  orange-   Xo  reaction, 
brown.  i 

Solution  i 

scarcely 
coloured.  I 


Xanthan- 

rin. 
R.  Geigy 

&Co. 
Derived 

from 
natural 
yellow  dye- 
matters. 

Galloflavin. 
Bad.  Anil. 
Sod.  F.. . 
(Yam  mor- 
danted with 
alum,  cream 
I  of  tartar 
and  stannic 
j  chloride.) 


Like  on 
anthnicin. 


Fibre  slightly 

darker.    Solution 

yellow.    On  diln 

tion  fibre  and 

solution  nearly 

colourless. 


Like  on 
anthracin. 


Like  hydro- 
chloric acid. 


Kibre  dari< 

yellow. 

Solution  pale 

yellow. 


Like  on 
anthracin. 


Fibre  a  little 
darker  and 
slightly 
orange. 
Solution 
yellow. 


Fibre 

unchanged. 

Solution 

scarcely 

v.„-]low. 


Like  on 
anthracin. 


Fibre  darker  | 

and  pale      i 

olive-green.  ! 

Solution      I 

nearly 
colourless. 


Xo  reaction. 


Xitrous  acid  :  At  first  red- 
violet  spot,  then  magenta- 
red  in  tile  centre  and 
violet  at  the  edge. 


Nitrous  acid :  Fibre  dark 
orange,  and,  on  the  addi- 
tion of  ainmonia,  orange- 
brown. 

P-naphthol:  Fibre  red. 

Nitrous  acid:  Fibre  turns 
gi-ey,  and,  on  the  addition 
of  ammonia,  the  grey 
colour  turns  dirty  yellow. 


Xitric  acid:  Red -violet 
sj)ot,  which  gradually 
tui-ns  grey. 

Nitrous  acid ;  Fibre  grey- 
ish, and,  on  the  addition 
of  ammonia,  reddish- 
grey. 


Fibre  orange- 
brown,  then 
decolourised. 


Fibre  at  first 

pale  yellow, 

gradually 

decolourised. 

Solution 

colourless. 


Xo  reaction  in 

the  cold.    On 

boiling  nearly 

completely 

decolourised. 


Filuv  lighter. 

Solution  pale 

yellow.    On 

boiling  no 

further  change 

takes  place. 


.Like  on 
anthracin. 


Extracts  ' 
!  same  dye.- 


Xo       I 
reaction. 


Xo 
reaction. 


Xo 
reaction. 


Xo 
reaction. 


Xitrie 
spot. 


acid  :  Red  -  brown 


Xilric  acid:  Pale  orange- 

ivd  spot. 
Xitrous  acid  :  Xo  reaction. 


Xitrous  acid :  Blackish- 
brown  spot. 

Bleaching  powder:  Fibre 
brownish,  finally  de- 
colourised. 


Xiiric  acid  :  Brown  spot, 
which  gradually  becomes 
lighter  in  the  <entrf. 

Iroii  perchloride :  Fibre 
and  solution  ohve-green. 

Alum  does  not  produce  a 
green  fluorescence  as  it 
(loes  with  fustic. 

The  ash  contains  chromium 
or  aluminium. 

Anthracin  and  xanthaurin 
are  probably  derived 
from  yellnw  berries. 


Warmed  with  iron  per- 
chloride, fibre  turns  dirty 
green. 


Green  Dves. 


.80 


Resorcin 

Green. 

Dnrand  & 

Huguenin. 


Fibre  j-ellowish-  |       Fibre  light 
grev.    Solution    brown.    Solution 
oranpe  red.  the  same. 


Fibre  dark 

Kreen. 

Solution  \ery 

pale  preen. 


Xo  reaction. 


Slight  Xo       i  Nitric  acid  :  Yellow  brown 

decolouribation.    reaction. '      spots. 
?s<)lution  brown.  ■  Tin*  ash  contains  iron. 
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Bice  Dyes. 


40 


Victoria 

Blue. 

Bad.  Anil. 

Sod.  F. 


.\zo-Blue. 

Fr.  Bavcr 

iCo. 


Benzo- 

azm-in  G. 

Fr.  Baver 

&Co. 


43   Basle  Blue. 

'  Durand  & 

.  I  Uii^enin. 


44    Xew  Blue. 
Casella& 
Co. 


Fibre  at  first 
I'Uie-black. 
Solution  red. 
On  dilntiun 
turns  at  first 
green,  then  bine. , 


Dil.  HCl:  Xo 

reaction. 

Conc.HCI:  Fibre 

blackisli-blue. 

Solution        ' 

colourless. 

I 

Fibre  blue-black. 
Solution         , 
colourless. 


Xi!e  Blue. 

Bad.  Anil.  , 

'     Sod.  F.     ! 


Xaphthyl- ' 

ene  Bine  G. 

Fr.  Baver   ' 

i  Co. 


Fibre  d:irk  irrey. 
Solution  yellow. 
On  dilution  fibre 
turns  blue  a&rain. 


Fibre  reddi:»U- 
violet. 


Fibre  at  first 

greenish,  then 

oranee-yellow. 

Solution  orange- 

yello^r. 


Fibre  brownish- 
violet.  Solution 
brown-oi-anpe. 


Like  hydro- 
Ciiloric  acid. 


Fibre  bluish- 

black.    Solution 

blue. 


Fibre  black-blue. 
Solution 
irreeuish-blue. 
On  dilution 
more  reddish- 
blue. 

Fibre  at  first 

blue-black,  then  ; 

preen,  finally     i 

yfllowish.       j 

Solution  yellow,  j 

On  dilution      j 

both  turn  blue   | 

again. 

Fibre  dark  gi-ey. 
Solut  ion  erey. 


Fibre  and  solu- 
tion brown-red.  , 
On  dilution  at 
first  yellow,  then 
lerreen,  and  finally 
blue  a^ain. 

Fibre  brown- 
black.    Solution 
dai-k  bi-own.  On 

dilution  dirty 
blue. 


Fibre  dark 

brown -red. 

Solution 

colourU*ss. 


Fibre 

cheiry-rtKl. 

Solution 

piile  pink. 


Fibre 

<lai'k  ivtl. 

Solution 

pale  pink. 


Fibre 

black -blue. 

Solution 

coloin-Iess. 


Fibre 
violet-retl. 
Solution 
pink. 


Fibre 
dark  \iolet. 

Solution 
cherry-i-ed.  , 


Fibre 

bi-ownish- 

violet. 

.Solution 

pale  pink. 


Fibre  red. 

Solution 

pink. 


Fibre  bix)wn. 
Solution 
brown- 
orange. 


Like  sodium 
hydrate. 


Fibre  violet. 


Fibre  dark  blue  ;  Extracts 
in  fie  cold-  On  same  dye 
boiling,  Kreeuish  in  the 
blue.  Solution 
warm,  green ; 
co!d,  li..rbt  blue. 


cold; 
consider- 
ably 
more  on 
boiling. 


Fibre  at  first  Xo 

black-blue,  slowly  i-eaction. 
decolourised. 


Xitric  acid  :  At  first  black 
spot,  whifli  gradually 
turns  red  bi-owri.  On  the 
addition  of  animoni-v  the 
colour  c ban ?t^  to  yellow- 
bro\rn,  mid  ivm:iins  per- 
manent after  washing. 


Picric  acid : 
brown. 


I'ibreblackish- 


I 
Fibre  darker '  Xo  reaction. 


Slowly 
decoloni'ised. 


Xo  i*eaction. 


Fibre  at  finst 
gi-een,  then 
decolourised. 
Solution  colour- 
less.   Turns  in 
the  air  at  first 
green,  then  blue. 

Fibre  at  first 
I   green,  then  de- 
!  coloui'ised.  Solu- 
I   tion  coloiuriess, 
;  tnms  bine  in  the 


Xo 

reaction. 


Solution 
pole  bine.  I 


Solution 
pale  bine.; 


( 


air. 


On  IjoilJng  with  soap  solu- 
tion the  liquid  turns  in- 
tensively blue. 


Nitric  acid  :  Black  spot. 


Solution     Xitricacid  :  At  first  yellow 
pale  blue.       spot,  then  preen  in  the 
I      centre  and  yellow  at  the 
edge. 


Fibre  Fibre  dc- 

brownish-      coloiuised.  Solu-  j 
violet.  Solu-      tion  colourless, 
tion  light 
pink. 


Solution 
pale 

violet. 


^apou^s  of  hydrochloric 
acid  change  the  blue 
colour  of  the  fibre  to 
chocolate-brown. 


VioLKT  Dyes. 


47 

Fast  Violet. 

Fibre  ilark  blue- 
black.    Solution 
p»le  blue. 

F-ibi-e  black. 
Solution  ffrey- 

blue.    On 

dilution  at  first 

ereenish-blne, 

finally  red. 

Fibre  black- 
bine. 
Solution 
pale  violet. 

Fibre 
unchanged. 

Solution 
IKile  violet. 

Fibre 

di-colourised 

slowly  in  the 

cold,  quickly  on 

boiling.* 

Solution 
scarcely 
coloured. 

Xitiic  acid:  Bine-black 
spot. 

48 

Azo-Tiolet. 

Dil.  HCl :  Fibiv 

blue. 
Cone.  HCl :  Fibre 
blackish-blue. 
Solution  colour- 
less. 

Fibre  black-blue. 

Solution 

bluish-green. 

Fibre  red. 

Solution 

colourless. 

Fibre 
dark  violet. 
Solution  pale 
magenta-red. 

Fibre  very  slowly 
decolourised. 

No 
reaction. 

Picric  acid :  Fibre  black. 
Dilute  acetic  acid  :   Fibre 
blue. 

49 

Hpssian 
Violet. 

Fibre  dark  blue. 

Solution  scareely 

coloured. 

Fibre  dark 
violet-blue. 
Solution  black- 
blue.  On  dilution 
blue-violet. 

Fibre  red. 

Solution 

colourless. 

Fibre  re<l. 

Solution  pale 

violet-red. 

Fibre  at  first  blue. 

is  decolourlswl  on 

long  continued 

boiling. 

No 
reac'tiOD. 

Xitric  acid :  White  spot 
with  blue  ed:e. 

Xiti-ous  acid :  Fibre  dirty 
glvy-violet  is  tnnieil 
dirty  red  on  the  addition 
of  sodium  hydnite. 

SO 

Heliotrope. 

Dil.  HCl:  Fibre 

dark  violet. 

Cone.  HCl :  Fibre 

V»lack-blue. 

Solution  lipht 

blue.  On  dilution 

violet. 

Fibre  blaok-blue. 
Solution  blue. 

Fibre  dark 

red. 

Solution 

coloiu-less. 

Xo  reaction. 

Fibreat  first  dark 
grey.  Is  slowly 
decolonri.sed. 

Xo 
reaction. 

Xiti-ous  acid  :  Fibre  given- 
ish-gre.v.  Washed  and 
treated  with  ammonia 
tni-ns  bluish  -  orange. 
Solulion  pale  brown. 

Picric  acid :  Fibre  dark 
bi-ovm. 

51 

Acid 

Violet  7  B. 

Fr.  Buyer 

k  Co. 

Fibre  green. 

Solution  yel- 
lowisb-brown. 

On  dilution 
ereenish-blue. 

Fibre  black, 
then  brown, 
finally  brown-red. 
Solulion  brown- 
red.  On  dilution 
creen-blne. 

Fibre  quickly 

decolourised. 

Solution 

colourless. 

Like  sodium 
h.vdrate. 

Fibre  fine  green. 
Solution  blue. 

green.  On  dilu- 
tion fibre  and 
solution  blue. 

.Solution 
scarcely 
coloured. 

Nitric  acid  :  At  first  olive- 
green  spot,  then  dirty 
yellow-  spot. 
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Name  of 

Xo.  I    Dvt'  aud 

Maker. 


HCl. 


SO.Hj. 


NaOH. 


NHv. 


SnCl.  and  HCl.  I  Alcohol. 


Remarks. 


Violet  Dves — continued. 


53 


Gallo-      I    Fibre  and  solu- 
cyanin.     i  tion  unchanged. 

Burand  &  1 

Huffueiiin.  f 


Mnscarin. 
Burned  & 
Hiignenin. 


Filire  blue-Mack. 

Solution  dirty 

blue. 


Fire  dark  blue. 
Solution  inten- 
sively blue.    On 
dilution  lislit 
magenta-red. 

Fibre  ftreenisli- 

bhick.    Solution 

gi*eenish.    On 

dilution  dirty 

violet. 


Fibre  black- 
violet. 
Solution 
dirty  purple- 
vinlet. 

Fibre 
brownish- 
black.   Solu- 
tion scarcely 
coloured. 


Like  sodium 

hydi-ate,  but 

less  ener- 

petieally. 


Fibre  violet- 
blue.    Solu- 
tion pale 
violet. 


Fibre  grey. 
Solution  colour- 
less. 


Fil>re  blackish. 
On  heatinp;  blue. 

then  preen. 

finally  yellowisli- 

itrey. 


'       No 
reaction. 


No 
reaction. 


Nitrous  acid :  Fibre  dirty 
prev-violet.  Solution  at 
tirst  blue-^reen,  then 
gi*een,  finally  yellow. 


Nitric  acid  :  Black  spot. 


Browx  Dtes. 


56  I     Benzo-        Bil.  HCl:  Fibre 
'      bromi.       reddisli-bro^i-n. 
1  Fr.  Bayer  Cone.  H.Cl :  Fibi-e 
and  Co.      darker.  Solution 
I       purple-red.       ; 

35    .Anthracene   Fibre  yellow  and  i 
Brown,      ligliter.  Solution ' 
Bad.  iVnil.  ,  gi-eenish -yellow. 
,     Sod.F. 


Fibre  brown- 
black.    Solution 
dark  brown. 


Fibre  lighter 
with  a  reddish 
tint.    Solution 
pure  brown.    On 
dilution  yellow.' 


50  iFast  Brown 
I       R.Cf. 
i    Act.  Gej. 
Berlin. 


Fibre  dark  red-  ; 
violet.    Solution 
violet.    On  dilu- 
tion fibre  becomes 
brown  again. 


Like  hydro- 
chloric acid. 


No  reaction.  '  No  reaction. 


Fibre  black. 
Solution  grey. 


Fibre 

brilliant 

dark  red. 

Solution 

chen'V-red. 


Fibre 
brownish- 
grey. 
Solution 
scarcely 
coloured. 

Like 
sodium 
hydrate. 


Fibre  lighter  and  Extracts    Benzo-brown  resists  light, 

yellowisii.    Solu-  traces  of        Ijut  very  badly, 

tion  brownish-  dyestulF. 
yellow. 


Fibre  and  solu- 
tion brownish- 
yellow. 


Extracts 
traces  of 
dyestnff. 


Nitric  acid  ;  Black  spot. 


I 


Fibre  at  fir.st  No 

darker,  quickly     reaction, 
decolourised  on  I 
boiling. 


Nitric  acid :  Black  spot, 
turning  quickly  hght 
red-brown. 


Black  Dtes. 


59 


Cnchou 
Laval. 


Alizarin 

Black. 

Bad.  Anil. 

Sod.  F. 


Brilliant 
Black. 

Bad.  Anil. 
Sod.F, 


Nnpbthol 
Black. 
Meister, 
Lucius,  A 
Briining. 


Resorciu 

Black. 

Bunind  .t 

iliiguenin. 


«2  Wool  Black 
Act.  Ges. 
Berlin. 


Filtre  unchanged. 

Solution  pale 

grey. 

!  Fibre  unch.inged. 
I     Solution  pale 
;    greenish-blue. 


:Fibre  unchanged. 
I     Solution  pale 
\       red-violet. 


Fibre  unchanged. 
!  Solution  reddish. 


Fibre  lighter 

with  a  yellow 

tint. 

Like  hydro- 
chloric acid. 


No  reaction.    No  reaction. 


Fibre  .vellow-grey. 

Solution  onmgc 

brown. 


Fibre  unchanged. 

Solution  liiht 
blue.   On  (iihiliou 
I  pink. 


Like  hydro, 
chloric  acid. 


Fibre 

unchanged. 

Solution  pale 

blue. 


Fibre 

greenish- 
black. 
Solution 
violet-black. 


Fibre  unchanged. 
Solution  olive- 
green. 


Fibre  and 
solution  bro\vii. 


Fibre 

unchanged. 

Solution 

pale  red. 


Fibre 
unchanged. 

Solution 
pale  green. 

No  action  in 
the  cold.  On 
Iwiling  fibre 
dark  violet. 
Solution 
violet. 


No  reaction. 


Fibre 
unchanged. 

Solution 
black-violet. 


No  reaction. 


Fibre  reddish- 
brown. 


No 
reaction. 


No  reaction. 


No  reaction. 


Fibre  and 

solution  Pght 

bro\ni. 


Fibre 

decolourised. 


Cloth  or  yarn  is  rarely  dyed 
with  cachon  laval  alone. 


No  reaction  in 

the  cold.    On 

boiling  fibre 

brown.    Solution 

yellow. 

On  boiling  fibre 

dark  red,  finally 

almost 

decolourised. 

.Solution  colour- 

'    less. 

On  bnilins  fibre 

light  green, 

turns  blue  after 

washing. 


No 

reaction. 


No 
reaction. 


No 
reaction. 


No 
reaction. 


I       No 
'  reaction. 


Nitric  acid  :  -\fter  some 
minutes  a  dark  olive- 
green  spot. 


Nitric     acid  : 
brown  spot. 


Dark   red" 


Nitric  acid :  Brown  .-ip-il 
after  some  time.  This 
dye  is  a  mixtnre  of  green, 
violet,  orange,  indulin, 
i&c.  The  wool  assumes 
a  fine  black  colour  with 
a  violet  shade. 

Nitric  acid  :  Brown  .vellow 
spot.  The  ash  contains 
iron. 


Nitric     acid:    Light 
brown  spot. 


red- 


-S.  H. 
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Use  nf  the  Osmometer  in  Sugar  Manufactories.     Leplay. 
Siicrerie  Iiuligene  31,  550. 

TiiK  author  is  uiakinfr  a  number  of  expcrlmentK  with  the 
osmometer  (Tesetilicd  in  Dingl.  Polvt.  J.  368,  27n  (this 
Journal  1888,  ,">(i!l).  When  working  with  pure  cane  sugar 
tiolutioii-;,  he  finds  tliat  : — 

1.  The  rate  of  diffiision  of  a  sugar  solution  ie  proportional 

to  its  density  at  all  temperatures. 

2,  The   diminution   in   the  rate   of   diffusion  and   in  the 

density  is  greater  at  high  than  at  low  temperatures. 
.S.  The  rate  nf  diffusion  of   hot  solutions   is  four  limes 
greater  than  for  eold  ones  of  the  same  densitj'. 

4.  The  density  of  the  diffusion   liquid  increases,  at  all 

temperatures,  inversely  as  the  density  of  the  original 
solution. 

5.  The  influence  of  the  density  of  the  sugar  solution  on 

the  loss  of  cane  sugar  by  diffusion   is  the  same  at 
all  temperatures. 
6    At  a  temperature  of  80' — 82°  C.   the   loss  of  sugar 
by   diffusion   is   about  twice    as  great  as  it  is  at 
18°— 20°C.— H.  T.  P. 


The  Ciiltirofonn  Ti 
E.  Heide 


at  ill  the  Valuutiim  of  Ground  Bnnes. 
Chem.  Zeit.  12,'  1341. 
CiiLonoroRM  is  an  excellent  reagent  for  detecting  the 
presence  of  nitrogenous  substances  added  to  bone-meal, 
such  as  ground  horn,  blood  (dried),  and  leather,  and  also 
for  quantitatively  estimating  them,  since  they  are  lighter 
than  chloroform  whilst  the  bone-meal  is  heavier. 

In  the  case  of  200  bone-meals  this  test  had  been  used 
and  the  substances  separated  by  its  means  had  eontanied 
on  the  average  12  per  cent,  of  nitrogen.  However,  it  is 
shown  that  if  fatty  matter  be  present  an  error  may  creep  in. 
The  fatty  matter  must  first  be  extracted  or  else  some  bone- 
meal  would  be  reckoned  as  if  superfluity.  In  the  case  of 
pulverised  bone-meals  especially,  a  microscopic  examination 
ought  to  be  used  in  conjunction  with  the  chloroform  test,  and 
it  is  pointed  out  that  in  all  cases,  though  a  valuable  method, 
it  should  be  supported  by  microscopic  and  also  by  a  chemical 
examination. — W.  !S. 


Determination   of  Ghjcerol    In/    Oxidation.     Y.   Plunehon. 
Compt.'  Rend.  107,  246—247. 

Fox  and  Wanklyn's  method,  which  consists  in  oxidising 
the  glycerol  in  alkaline  solution  with  permanganate 
(C3H/J3  +  Oj  =  CO,  -I-  C.H.Oi  +  3  n„0)  has  the  dis- 
advantage that  a  voluminous  precipitate  of  MnO;  has  to  be 
washed  thoroughly,  which  entails  much  loss  of  time.  The 
author  finds  that  glycerol  may  be  oxidised  by  permanganate 
in  acid  solution,  only  CO.,  and  water  being  formed 
(C3HSO3  -1-70  =  3  CO.,  +  4H,p).  The  latter  is  weighed 
by  allowing  it  to  pass  through  U-shaped  tubes  filled  with 
soda-lime.     The  method  gives  satisfactory  results. — A.  R. 


PATENT. 


A  Process  for  Testing  or  Estimating  the  Strength  of 
Solutions  of  Tannin.  B.  Nicholson,  South  Xorwood, 
and  T.  Palmer,  Sevenoaks.  From  C.  Collin  and 
L.  Benoist,  Paris,  France.  Eng.  Pat.  15,667,  Novem- 
ber 15,  1887.     dd. 

Tins  process  for  the  estimation  of  tannin  consists  in 
titrating  a  solution  of  gelatin  and  an  aniline  colour  with  the 
tannin  solution. 

The  following  solutions  are  used: — A  5  per  cent,  solu- 
tion of  gelatin  iu  water;  a  .5  per  cent,  solution  of  methylene 
blue  in  water;  a  5  per  cent,  solution  of  acetate  of  lime  or 
other  suitable  salt ;  and  a  .5  per  cent,  solution  of  pure 
tannin,  by  means  of  which  the  gelatin  solution  is  standar- 
dised. To  perform  an  estimation,  0'.5  cc.  of  the  gelatin 
solution  is  placed  in  a  test  glass,  and  two  drops  of  the  blue 
solution,  with  5  cc.  of  the  acetate  of  lime.     The  solution  is 


diluted  to  80  ce.  with  distilled  water  at  a  temperature  of 
5.V' — G6'  C.  The  tanqin  solution  is  gradually  added  from 
a  burette  till  all  the  gelatin  is  precipitate(l,  aiid  the  solution 
becomes  colourless. — B.  H. 


^fU)  Boofesf, 


Chemikee  K.tLESDEB,  1889.  Bin  HWfsbuch  fttr  Chemiker, 
Ph.vsiker,  Mineralogen,  Industrielle,  Pharmaceuten,  Hutten- 
manner,  u.s.w.,  mit  einer  Beilage.  Von.  Dr.  Rudolf  Bidder. 
MASx.  Zehnter  Jahrgang.  Verlag  von  Julius  Springer, 
Monbijou-Platz,  .3,  Berlin,  N.  H.  Gievel  &  Co.,  33,  King  Street, 
Covent  Garden,  London. 

Small  Svo.  volume  in  pocket-book  form,  price  is.,  containing  Table 
of  Contents ;  Chronological  Table  of  important  Occurrences  and 
Discoveries,  during  the  Christian  era,  relating  to  Chemical  anil 
Ph.vsical  Science ;  Calendar,  with  blank  pages  for  notes ;  Table  ot 
more  frequently  used  Atomic  Weights.  After  the  Calendar  are  some 
28  pages  of  blank  ruled  paper  for  memoranda,  &c.  Xext  follows 
a  complete  set  of  Tables  supplying  almost  every  imaginable  want 
of  the  chemist  that  can  be  supplied  b.y  such 'means.  The  work 
closes  with  a  few  pages  ruled  for  the  record  of  names  and  addresses, 
ti.v-Ieaves  at  the  end  supplying  the  German  Post  Office  Regulations, 
and  a  complete  rajlw.ay  map  of  the  German  Empire.  The  teit  fdls 
2fl7  pages,  a  small  volume  forming  an  Appendix  to  the  Kalender. 
In  this  are  to  be  found  tabulated  matter  for  physicists,  and  at  the 
end  an  A])i)endix  giving  information  as  to  tiie  Professors  and 
Docenten  in  the  \  arious  Pol.vteclmic  Schools  and  Universities,  and  to 
the  subjects  taught  in  those  Institutions.  A  tabulated  list  is  added 
of  the  prices  of  the  various  kinds  and  sizes  of  the  more  important 
articles  of  chemical  apparatus.  With  the  Kalender  is  also  given  u 
set  of  gi'oups  of  statistics  of  general  interest,  contained  in  a  small 
four-pago  leaflet,  amongst  which  is  one  relating  to  emigration. 
Out  of  the  99.712  Germans  emigrating  to  foreign  lands  in  1887,  no 
fewer  than  93,976  made  for  the  United  States. 


(^From  the  Board  of  Trade  and  other  Journals.) 


BOARD   OF  TSADE  NOTICES. 

PaOSECCTIOXS    I'JIDEB     THE    FOOD    AXD     DrCGS    AcT     FOli 

Adulteration  of  Olive  Oil  vtitb  Cotton-Seed  Oil. 

The  Board  of  Trade  has  received  a  communication  to  the  effect 
that  the  first  prosecution  under  the  provisions  of  the  Food  and 
Drugs  Act  for  the  adulteration  of  olive  oil  ivith  cotton-seed  oil  has 
been  iindertaken  at  Burton-on  Trent.  It  appeare.  from  the  Grocer 
of  the  -Jstli  *  irTober  last,  that  a  tradesman  of  that  town  purcliased, 
through  a  London  house,  direct  from  Italy,  a  large  quantity  of  olive 
oil,  which  lie  was  given  to  understand  was  jierfectly  pm-e.  A 
sample  of  the  oil  was  taken  by  the  inspector  under  the  Sale  of 
Food  and  Drugs  Act,  and,  upon  analysis,  it  was  found  to  contain  no 
less  that  50  per  cent,  of  cotton-seed  oil.  Thereupon  proceedings 
were  taken,  and  a  small  fine  imposed. 


TARIFF  CHANGES  AND    CUSTOMS 
REGULATIONS. 

France. 

The  Legal  Tare  on  Heavy  Oils  and  Petroleum  Tars. 

The  Director-General  of  French  Customs,  in  a  circular  dated  the 
22iid  September  last,  calls  the  attention  of  French  Customs  otlicials 
to  the  fact  that,  by  a  decree  inserted  iu  the  Journal  Ufficiel,  the 
legal  tare  applicable  to  heavy  oils  and  tars  ot  petroleum  in  petroleum 
casks  is  fixed  at  17  per  cent. 

Italy, 

Classification  of  Articles  in  Customs  Tariff. 

"  Fenacetina  "  (phenacetine)  is  analogous  to  "  acetaniluU " 
(acetanihde)  or  "  antefebrina  "  (antifebrine),  and  should  be 
classified  among  the  alkaloids  not  specified  {see  Category  334.). 

F 
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The  Nktuerlands. 

Customs  Classijtcalion  of  Saahariiic. 

The  Monitcur  IMtic  for  llu-  r.th  Ootolxr  last  states  that  saccharine 
should  Iw  coiisidcrcil,  aocniilinu-  to  the  prcwiit  Dutch  lecislation 
reNpcctiutr  inipoii  duties,  as  »ii  article  of  Kiocery  cimigeahle  with  a 
duty  of  5  poi-  ci-ut.  (i:l  valorem.  Siiccliariiio  is  also  iiupoited  under 
thehead  of "  benzu?suUiuidi*  acid." 

Ni:w  CiSTOMs  Tariff  of  Nkw  Zkai.axd. 

The  following  sljitcmeut,  supplenientiuR  the  iurormatiou  pub- 
lished on  pp.  Ma-rAt  of  the  llttard  of  T>-<i(le  Jotirital  for  .\uirust 
last  shows  the  rates  of  Customs  Duties  now  levied  ou  imports  into 
.Ve\v  Z.aland,  in  accordance  with  tho  ntw  Customs  Act  of  the 
House  of  Repri  sentatives  of  New  Zealand,  passed  ou  the  20tli  Jul.v 
last  :— 


Articles. 


Rates  of  Duty. 


Acid,  acetic 

Acid,  tartaric 

Baking  powder 

Blue  

Cement 

Cream  of  tartar 

Druss  and  druggists'  sun  fries  . . . 

Essences,  flavoiiriuR 

Uelaliu 

Glucose 

Glue  and  size 

Glycerin,  refined 

Ink,  writiug 

N.-'phtha 

Oil,  mineral  

Oil,  olive  or  vegetahle.  in  liulk  . . . 
Paints  and  colours  ground  in  oil  . 


Photographic      chcmical.s,      no',      otliern'isc 
enumerated 


Sacchju'ine 

Soap,  common 

Soap,  scented  and  fancy 

.Soap  i)o\vder  and  soft  soap   

Soda  ash 

Soda  carbonate  and  liicavbonate  . 

Soda  crystals 

Starch  

Spirits,  methylated 

Strarinc 

Sugar 

Sulphur  

S.mips 

Varnish 

Washing  powder 


I  £    s.   d. 

1  Lb.  0    0    Ji 

I     „  0     0    1 

13  "/o  ad  val. 
Lb.  0    0    2 

Barrel         (12    0 
Lb.  0    0    1 

I       15  ^/t,  ad  val. 
IS  ">/„  ad  vat. 
1       15  %  ad  val. 
.  Lb.  0    0    1 

0    0    u 
13  ".'o  "<!  ^'"l- 
20  "/o  ad  val. 
Gallon        0    0    G 
0    0    6 
0    0    c 
Cwt.  0    2    0 

13  7o  ad  val. 

Oz.  0    5    0 

Cwt.  0    5    0 

23  °/„  ad  val. 

20  »/<>  ad  val. 

Cwt.  0    10 

0    10 

0    2    0 

Lb.  0    0    2 

Li(l.g:lll.    II     1     II 

Lb.  0    II    1! 

0  0   o; 

Cwt.  0     0    (•) 

20  %  aJ  val. 

Gallon  0  10 
20  7<>  ad  val. 


The  Ql'eensl.vnd  Tauipp. 

The  Queensland  Government  has  submitted  an  important  new 
Tarilf  Bill  with  a  protectionist  tendency,  in  which  it  is  proposed  to 
))retty  generally  double  the  present  rates  of  duty  on  imjwrted 
goods.  We  give  the  pi-oposals  as  far  as  tliey  relate  to  drugs  and 
chemicals:  — 


.Articles. 


Present  Tariff, 


Acid— 

Ac^-tic,  carbolic,  c:xrl)olic 
(pure),  muriatic,  nitric, 
osalic,  jjicric 


.Suljjlniric  

Tartaric  and  other 


Alkali  soda- 
Ash 


BicarljoniitP  nud  caustic  .. 

Oystals 

Silicate  of 

Arrowroot 

Areenic 

Bnishware 

Drugs  and  drug.iists'  ware-i . 

Dye 

Earthenw.are 

Extract  of  meat 

Glass— Bottles,  plate,  window 

Glasswai'e 

Glue   

India-rubber  goods 

Lime  jaice 

Machinery 


Oil-Cattor 

Cod  liver 

In  bottles 

Opium 

Pepper 

Perfumery  and  pomades  . 

Photographic  goods 

Quicksilver 

Saltpetre 

SarsapariUa 


Seeds  . 


Seltzer  water  , 
So;ip 


The  following  articles  are  fne  of  duty  :— 

Acids,  nitric  and  pyrogallic :  alum  ;  ai-senic ;  bonis  ;  dyestuffs 
and  dyeing  materials,  crude;  essential  oils;  gelatin  dry 
jilatcs  ;' glycerin,  crude;  gum  anibic  and  tmgacanth  ;  giitta- 
Jjereha.  not  otherwise  enunicnited  ;  nitrate  of  silver;  palm  oil; 
IKiints.  not  otherwis**  enumerated :  paper,  albuminised ;  pearl- 
ash;  phosphorus;  ix)tash ;  saltpfctn-;  soda,  caustic,  soda  sul- 
phate ;  strychnine ;  tanning  materials,  crude ;  spirits  of  tar. 


hp;ces 

I    S]firits 

I  PerfuuKd... 
Methylated  . 

Sponge  

Strychnine 

Suljdiur 

Turpentine  .... 

Varnish 


7i  per  cent. 


1«.  per  cwt. 
7i  per  cent. 
Id.  per  lb. 
7s  per  cent. 


Proposed  Tariff. 


13  per  cent. 

2s.  dd.  per  cwt. 

15  per  cent. 

Free. 
15  per  cent. 
2«,  per  cwt. 
15  jier  cent. 
Id.  per  Ih. 
15  j'cr  cent. 


25.  per  doz.  Bis. 
Ti  per  cent. 

•2J.  per  11). 
71  per  cent. 

5  per  cent. 


48.  per  doz.  lbs. 
15  per  ccjit. 

2d.  per  lb. 
13  per  cent. 


15  per  cent.,  with 
excejttious. 


Is.  per  drz.  pints.  3s,  per  doz.  pints 

(W.  per  fallon         is.  per  gallon 

;  J,?,  per  doz.  pints 

20s.  per  lb. 

.Ii/.  per  lb. 

15  per  cent. 


2:'s.  l)cr  II). 
ill.  iier  lb. 
7S  v-r  cent. 

Free 
is.  per  cwt, 
■Is.  per  gallon 

74  per  cent. 


3s.  per  cwt. 

2d.  per  11). 

12s.  per  gal'on 

5s.  per  gallon 
7i  p  -r  c  nit. 


Free 

4s.  per  cwt. 

tis.  per  gallon,  and 
bitters. 

15  per  cent.,  and 
garden  free. 

15  per  cent. 
i      iOs.  per  cwt. 
I       Sd.  per  lb. 
'    12s.  per  gallon 
i    20s.  per  gallon 

3s.  ler  gallon 
15  per  cent. 


M.  fier  gallon         Gd.  per  gallon 
7J  per  cent,      i       13  per  c.int. 


—Chemist  and  Druggist. 
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■  TONQUIN. 

Regulutions  as  to  Imposition  uf  Import  Duties. 

The  followini;  slatemeiil.  which  has  been  prepari'il  in  ihe  Depmt- 
miMit  mainly  frpm  \\\i- Tariff  njn.-ici  ries  llnuaiics  de  France  has 
been  forwarcled  to  a  cnnv-p. mlnit  in  reply  to  a  (|iiestinn  as  to 
whether  irooils  sent  to  l-'ran.'e  (or  linishinK  ( bleachini,  dyeinL'  or 
lirnilMi^),  and  nitended  for  nlthnats  re-shipnicnt.  inciir"the  full 
import  duties,  seeing  that  they  are  not  intended  to  remain  for  home 
eonsumptioii. 

_  I'nder  the  conditions  of  the  re?iiiie  of  teuipnnn-y  a<lmissioii 
i"  atlmissinn  temporaire")  tlie  privilege  of  cntrv  into  France  free 
of  ihlty  is  extemied  to  certain  articles  under  certain  conditions. 
One  condition  is  that  the  gixids  are  to  be  re-eiported  or  warehoused 
within  a  stated  period,  varying  for  particular  articles,  the  period 
bein)5  in  no  case  extemied  beyond  six  months,  .\nother  condition 
IS  that  the  importation  and  re-exportation  of  all  such  articles  mav 
only  take  place  at  certain  .speeilied  places;  and  a  further  one  is 
that  the  goods  are  to  be  represented  at  re-exportation  or  warehousins 
by  a  certain  in-oiiortion  of  manufactured  pro  luce. 

The  followini.'  is  a  list  of  the  articles  to  which  the  conditions  of 
tempoRiryadinissionareapplicd,  with  the  state  in  which  they  are 
to  be  re-exported  :  — 

Bromides Riomide  of  potassium. 

Cliiorate  of  potdsh Chlorates  of  soJa  and  barvta. 

Coal  tir  ("essence  de  houillo  "J  Aniline. 

Garancine  (root) The  same,  eround. 

•cloves Ksscnce  of  cloves. 

.Seeds,  oleasmou^ (Jils  ol  the  same. 

Rjvw  seed  oils The  same,  piirilied. 

„    olive  oil 

,.    palm  oil Candles  or  oleic  or  stesiric  acids. 

Iodine  of  all  kiiiils The  same  crystallised,  or  iodo- 

„.     ,        ,       ,  form  or  iolide  of  imtassium. 

Potash  and  carbonate  of  pot:ish  Prassiate  of  potash  crystallised 

Cinchona  or  Peruvian  b.ark Sulphate    or    other    salts    of 

•  quinine, 

i'"'''"' Cream  of  tavtar  or  tartaric  acid. 

United  States. 
Classification  of  Articles  in  Customs  Tariff. 

An  article  claimed  by  the  importers  to  be  dye-wood  extract  but 
which  upon  analysis  was  found  to  consist  of  an  extract  of  lo-wood 
iiiixed  with  a  salt  of  copper,  so  as  to  constitute  in  fact  a  lake  colour 
IS  held  to  be  dutiable  at  the  rate  of  25  per  cent,  ail  valorem,  iiuder 
the  provision  in  .Schedule  A.  (T.  I.,  ,S7)  for  "colours  ami  paints, 
including  lakis,  whether  dry  or  mixed." 

Certain  so-called  ■'  refuse  tone-black,"  which  upon  chemical 
analysis  was   found    to   be  a  substance  commercially   known  as 

lione-char,"  which  had  lost  some  of  its  properties  in  the  line  of  its 
special  elficac.v,  is  held  to  be  dutiable  at  the  rate  of  25  per  cent,  ad  > 
valnrem,  under  the  sperial  provision  for  "  bone-char  "  contained  in 
Schedule  A,  (T.  I.,  8SI,  notwithstandimr  the  fact  that  it  miRht  not 
be  valuable  in  its  present  condition  for  the  uses  to  wliich  bone- 
char  IS  usually  adapted. 


MISCELLANEOUS  TRADE  NOTICES. 

The  Dveixg  of  Smtkxa  Carpets. 

The  .Tourml  ilz  la  Cham'jre  Je  Commerce  tie  Constantinople  for 
the  27th  October  has  a  notice  to  the  effect  that  the  Government 
of  Aidin  has  recently  enjoined  the  makers  of  carpets,  known  as 
•■  Smyrna,"  to  use  in  their  works  veietable  dve-,  as  has  been 
formerly  done,  and  not  aniline  colours.  Ottenders  airainst  these 
regulations  will  be  severely  punished. 

Condition  op  Chilian  Tkade. 

The  Bflgian  Bulletin  ilu  Jfusee  Commercial  for  the  20tli  October 
last,  remarks  that  the  importance  of  the  el|)ort  of  guano  from 
Chili  has  lately  Ijeen  declining  in  consequence  of  the  successful 
competition  of  the  artilicial  manures  which  are  now  prepared  from 
phosphates.  The  product  of  the  Chilian  guano  in  1S87,  collected 
from  the  islands  of  l,obos  de  .Vfruea,  Punta  dc  Lobos,  and  Pabellon 
(h' Pico,  represented  a  value  of  about  9u,iRHi/.,  while  7,H(if,  of  this 
had  to  be  paid  to  Peiu,  as  representing  5  per  cent,  of  the  guano  of 
Lobo,  in  conforniit.v  with  the  treaty  of  peace  of  18S3. 

On  the  other  hand,  the  export  of"  saltpelre  is  developing  ;  in  the 
course  of  last  .year,  the  province  of  Tarap.ii'a  exported  712,01)0  tons 
of  this  article.  The  Chilian  Senate  has  adojited  the  bill  for  selling 
the  concessions  of  salt|ictie  Ijclonging  to  the  State  in  the  newh-- 
annexed  Tarapaca  region.  This  property  is  dividetl  into  IJ7  con- 
cessions, and  was  obtained  by  tlie  Government  at  the  price  of 
5,800,000  dollars. 

Xatiual  Wealth  of  the  Northekx  Teriiitory  op 

SoLTH  Australia. 

See  Board  of  Trade  Journal,  November,  p.  587. 

Statistical  Sketch  op  Japan. 

/*.,  p.  57G. 

Mozambique  as  a  Field  for  Commercial  Extertrise. 
m  lb.,  p.  530. 

I  Customs  Regulations  for  the  Lower  Eire 


Caffeine  Manufacture. 

A  few  months  ago  we  diew  attention  to  the  success  whicli 
ChJ™1S  ".'« -"o"-'^  "f  <'•?  Chemical  Trade  Section  of  the  London 
Chanijjer  of  Commerce  to  induce  the  Customs  authorities  to  L-ive 
facilities  for  the  manufacture  of  caOeine  in  this  countrv  While  if 
was  necessary  that  producers  here  should  pay  a  dutvof  aj  lev 
pound  oil  all  tea,  damaged  or  otherwise,  which  they  got  from'  the 
wareiiouscs.  It  was  impossible  for  them  to  compete  with  the  Ger- 

I  mans,  who  obtained  all  they  wanted  at  a  nominal  cost,  little  more 
than  that  involved  in  taking  the  tea  awav.  Now,  however  the 
CiLstoms  authorities  in  the  fniled  Kingdom  allow  nianufacti'n-ers 
of  aillcine  to  obtain  the  damaged  tea  without  pavmenf  of  dutv 
lirovided  they  comply  with  certain  very  reasonable  conditions  arid 
provided    also,  that  the  tea  is   .so  "dcnatureil"  with  lime  and 

I  assaf.etida  as  to  make  u  absolutely  unht  for  human  con.sumptioii 
J  hough  this  is  the  case,  the  elements  from  which  the  calfeine  is 
extracted  are  not  destroyed.  Already  considerable  quantities  of 
the  new  product  have  lieen  pro  luced  here,  and  the  elfect  on  the 
(rtrnian  drug  market  has  Iweii  startling,  as  the  demand  for  English 
and  American  consumption  can  he  met  without  sending  toGeriiiiiiv 
or  supplies.  Those  who  predicted  the  transfer  of  thil  business  U, 
the  English  producers  have  not  had  long  to  wait  for  the  change 
they  anticipated,  ^or  have  the  Germans  themselves  been  slow  to 
recognise  the  loss  they  have  incurred,  and  we  have  rcceiitlv  seen 
German  trade  papers  .and  trade  circulars  in  which  the  decline  of 
the  caffeine  industry  IS  .admitted.  The  ligures  on  the  subject  are 
TOncliisive.  At  the  beginning  of  181)0  catleine  was  ouot^d  in 
Germaii.y  at  ,00  marks  per  kilo.  ;  10  years  later  it  was  cnlv  worth 
20  1  marks;  last  .year  the  price  fell  to  70  marks;  and  now  it  is 
valued  at  only  40  marks.  At  this  price  the  drug  ceases  to  !«. 
reiininei-.itive  to  the  German  cianufactnrers.  The  current  price  in 
Eng  and  IS  now  .about  15s.  p'r  lb.,  or  .31)  marks  per  kilo.;  and  as 
!he  Britidi  manufacturer  can  produce  large  quantities  at  the  same 
r.vte,  he  h.-is  practically  secui-ed  the  trade,  not  only  at  home  but 
even  in  Germany  and  the  United  States,  which  use- ovt r  4oiri  lbs 
weight    of    calTeme  every   year.    The  Plmrmaceuti.sch'^  Z'il„nd 

!  published  in  Berlin,  and  dated  the  loth  of  last  nil  ith  ilcotes 
about  a  column  to  the  question  of  caffeine  proiucti  .n  in  England 
111  which  the  facts  already  giieii  in  this  Journal  are  fully  stated' 
but  the  article  10  interesting  as  a  sorrowful  .admission  that  instead' 
of  Geiniany  in  future  supplying  all  the  world,  she  will  now  have 
to  dnnv  her  supplies  from  Great  Britain.  The  Chemical  Section  of 
the  London  Chamber  have,  therefore,  every  reason  to  be  satislied 
with  their  success  in  wresting  ai  important  industry  from  the 
Germans,  thus; oversing  the  previous  course  of  things,— C.la.i/iei- 
n.t  (ommerce  Journal. 

Meetixi;  of  Chemical  XIaxufactlueus  in  Liveki-ool. 

I  ''■'if  "'•.'•"''■^  pf  l)l«iehiiig  powder  met  on  the  1st  instant,  and 
decided  to  prolong  their  as.sociation's  existenc".  It  practicillv 
includes  the  whole  of  the  makers  of    ble:ichinL'   po*der  in   th'e 

tinted  limgdoni,  and  through  its  operations  tlie  position  of  the 
fr\T;^i  ,i"?*'  had  been  greatly  changed.  It  will  be  coniinued 
from  month  to  month,  lor  the  year  1889,  pending  the  formation  of 
a  new  iissociation  on  broader  lines,  to  include  the  caustic  soda  and 
chlorate  of  potash  associations,  with  the  object  of  regulating  the 
decomposition  of  salt  and  the  production  of  chlorino  and  .alkali 
products.  The  newer  process  of  manufacture  of  soda  crvstals 
threatened  the  existence  of  the  older  process;  but  the  latter  "had  a 
bv-product  not  included  in  those  of  the  newer.  It  seems  to  be  the 
belief  of  chemical  makers  now  that  alkali  is  more  able  to  take  care 
of  itsiir.  ami  that  next  year  it  will  comaiand  much  higher  prices.- 
Jirtt-sh  antl  I  olQnml  Vrutjgtst. 

Deposits  of  Coal,  .Salt,  &c.  in  the  Dox  Territokt. 

At  a  rueetiiig  of  the  Eu-sian  Pliysijo  chemical  Society  at 
St.  PeU-rshurg,  Mendelejew  called  attention  to  the  rich  deposits  of 
coal  salt,  iron  and  mercnrv  ores  in  the  Don  territory,  and  stated 
that  this  district  had  m  his  opinion,  a  larg..  indi.s  rial  ful, ire 
before,  it.  Accumulations  of  liredamp  in  U,e  c,«l  mines  were 
aliiio>t  unknowu.  as  the  shafts  were  not  deep  enough,  and  open 
lamps  were  used.  op^u 

The  following  is  the  composition  of  a  sample  of  gas  issuing  from 
a  coal  hssure  in  one  of  these  shafts ;—  "-"lus  "tui 


CH«. 


COj. 


I. 
II. 


Per  Cent. 
20-S 

IS-f! 


Per  Cent. 
7-5 

5-8 


Per  Cent. 
2-7 

3-2 


Per  Cent. 
ti!i-3 

77-4 


-O.  H. 
Fkaudulent  Merchandise  Marks  Bill. 

A  measure  known  as  the  Fraudulent  Jlerchandise  Marks  Bill 
has  been  introduced  into  the  Ind'aii  Vieereral  Council.  It  pro^ 
hihits  the  importation  of  goo<ls  with  false  trademarks  or  descriptions 
and  goods  made  abroa<l  but  having  the  name  or  mark,  ora  colourable 
iiiuta  ion  of  the  names  or  marks,  of  manufacturers  in  the  United 
Kingdom,  unless  accompanied  by  a  delinite  indication  that  such 
gi>.Kis  have  been  made  abroad.  The  penal  code  in  force  in  India 
respecting  false  trade  marks  is  made  strictly  applicable  to  all  cases 
coming  within  the  scope  of  the  new  measure.  The  Bill  has  the 
general  support  of  the  mercantile  community  in  the  United 
Kingdom  and  in  laAxa..— British  ami  Colonial  l/ruggist 
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BeWABDS  for  MERTTORIOrS  DlSCOVEMES   AND 

Inventions. 

Thp  Committor  on  Srienoo  nnd  tho  Arts  of  VrJ™;E", I? !''",„: 
of  the  State  of  Pennsvlvania.  inform  us  tliat  the  committe,"  is  f-iii- 
powered  to  awarf, or  to  recommen.l  the  ■"X^,"^;;"-'^"..'"'-*™ 
for  meritorious  diseoveries  a,.d  '"^••'•'  '""»7^,  ^  „f"  ^,„':'Ln  1  The 
gross  of  the  arts  and  manufactures.  These  iiieda  s  .ue .  UO  i'>e 
tiii^Ctf  Vi'.-sson  2old  uii'dal  whehwas  founded  by  the  legacy  of 
F  o  Cresfon  '^P  lil  l'-  ia.  and  oouveyed  to  trustees  of  the 
Franklin  InXue  (2.)  The  .lohn  Scott  legacy  premmm  and 
u,Xl  S'O  m  1  ..  edal  of  .-opper).  foimded  in  181(1  by  John  Scott 
TuuMT luud  o  Edinh.nrh.Scoil'and  who  bequeathed  to  the  cdy  o 
1'  ■  delphm  a  .•ousidei-able  snm  of  n.oney,  the  nitcrest  of  wlu  h 
slonld  be  devoted  to  rewarding  nigenious  nu<n  and  wonu-n  who 
nake  useful  inventions.  Vpon  request  from  nitcrested  partres, 
n  ide  to  t  e  secretary  of  the  Fi-anklin  Institute,  full  information 
will  be  sent  respecting  the  manner  of  making  application  for  the 
il,  "■ 'li-ation  of  inventions  and  discoveries  ;  furthermore,  the  toin- 

iltl-e  on  Science  amt  tile  Arts  will  receive  and  give  respectful  con- 
sideritioii  t,i  reports  upon  discoveries  and  inventions  which  may  be 
sent  to  it  with  the  view  of  receiving  one  or  other  ot  the  awards  herein 
named,  and  full  directions  ivs  to  the  manner  and  form  in  which 
such  eonimnnications  sliould  properly  be  made  will  be  sent  on 
application. 

State  Aid  to  Industry  in  Germany. 

Not  only  has  the  Prnssian  Government  fitted  up  mechanical  and 
technical  testing  establishments  at  Cliarlotteiiliurg  ;iiid  in  the  Royal 
crem  co-teehniral  laboratory  in  Berlin,  at  which  estabhshraent 
technical  novelties  are  tested  as  to  tlicir  pra.-tical.ility  and  useful- 
ness but  thev  also  aHord  direct  pecuniary  supjiort  to  such  technical 
exDeriments.'  We  hear,  for  instance,  thnl  the  Prussian  Minister  of 
Public  Works  has  ordered  the  experiments  with  ferrosilicon  at 
the  Glciwitz  smelting  works  to  take  place  at  the  expense  of  the 
Government.  This  will  be  highly  appreciated  by  our  ironfminders, 
who  are  following  these  experiments  vrith  lively  interest— A«A(0!r. 

Syndicate  to  govern  the  Supply  of  Kainite. 

The  Chemiker Zeitung snys:— is  we  have  already  informed  our 
readers  in  Xo.  So,  a  syndicate  has  been  formed  to  govern  the  supply 
of  kainite  after  long  continued  negotiations  between  the  interested 
firms  in  Berlin.  The  arrangement  continues  in  force  for  ten  years. 
Accounts  appeared  in  the  daily  papers  immediately  after  the 
formation  of  the  syndicate,  giving  accounts  of  the  arrangements 
made,  some  of  which  partially  misrepresent  the  facts.  A\e  are  in 
the  position  to  give  the  following  accurate  statistics  as  to  the  supply 
both  cf  carnallite  and  kainite,  those  relating  to  earnallite  having 
been  previously  published  by  us  ■■— 


Cabnalliie. 


For 
Manufac- 
turing 


Kainite. 


I  Agricul-  j  Crude  for 
ture,  Bath    Agricul- 


*"""£   i  Salts,  &c. 
Purposes.! 


Working 
up  for 
Cone. 
Salts. 


Eoyal    Prussian   Works, 

Sta-ssfurt 

Herzagl.  .Vnli.  Saltworks, 

Leopoldsball 

Consol.     .\.lkali    Works, 

Westeregcln 

Neustassfurt  Mining  Co., 

Loderburg 

Potash    Works,    .\schcr- 

sleben  Mining  Co 

Ludwig  n.  Mining  Co., 

Stassfurt 

Vienenburg  PotashWorks, 

Vieneuburg 


Percent. 

18H 

lll'f 

14-£5 

]0H 

'  1& 


Percent. 
20 

20 

10 

30 

5 
10 

5 


Per  Cent. 
13-125 

18-125 

15-0 

18-125 

IS -125 

13-500 


Cwt. 
1,300 

1,300 

800 

1,800 

*2,000 


•  Or  2,800  ewts.  Schoenite. 

The  normal  demand  for  kainite  is  therefore  calculated  at  7,'2fli) 
cwts  iier  diem.  If  this  be  decreased,  the  division  is  effected  by 
onlv  diminishing  the  jirodnction  of  the  Consol.  Alkali  Works. 
Wcstercgein  after  that  of  each  of  the  first  two-mentioned  works 
has  been  lowered  by  811O  cwts.  A  rise  in  the  daily  demand  is  met 
liv  raising  the  production  of  the  two  Government  works  and  of  the 
I'onsol.  \lkali  Works  until  it  ha.s  reached  1,8(10  cwts.  a  day,  a 
further  rise  being  then  equally  divided  with  Neustassfurt.  The 
amount  required  a\)ove  Id.OUl)  cwts.  a  day  is  shared  equally  among 
all  live  works. 

Manufacture  op  Spirits  in  Bond. 

We  hear  that  the  vexed  question  of  diawback  on  spirituous  pr(_>- 
iiaratifjns  maiiufacluiod  in  this  country  for  export  has  been  pi-acti- 
cailv  settled  in  a  miinner  which  will  be  entirely  satisfactory  to  our 
exporters.  The  conditions  upon  which  the  drawback  will  be 
allowed  trc  to  bs  published  almost  immediately,  and,  though  their 
precise  terms  are  still  more  or  less  unknown,  it  is  stated  that  the 
Excise  aiilhorities  have  given  up  their  previous  contention  that  the 
lireltarations  sl.Duld  only  be  exported  in  bottles  or  containers  of 
three  liislinet  sizis.  It  is  stated  thai  each  i)ackage  on  which  the 
drawback  i^  allowed  will  be  proviilcd  with  an  official  declaration  to 
thectlcct  that  the  tinctuies  it  containsare  of  the  alcoholic  strength 
prescrilicd  in  the  B.P  The  new  regulation  will  be  put  111  force 
almost  at  once,  and  is  expected  to  enable  British  exporters  to  cope 
on  equni  terms  with  the  German  nianufacturers.— CVienKs/ aiu/ 
Druffffii't. 


EXTRACTS  FROM  BRITISH  AND  FOREIGN 
CONSULAR   REPORTS. 

Dutch  Colonies. 

Drug  Exports  into  Surinam. 

The  production  of  arrowroot  and  indigo  in  tho  Dutch  colony  of 
Surinam  (Netherlands  Guiana)  is  I'ceeding,  but  on  the  other  hand 
there  is  an  extension  in  the  cultivation  of  cocoa.  Among  the 
exports  of  pharmaceutical  articles  are  : — 


1884. 

18s5. 

1886. 

C      Kilos. 

482 
487 

32S 

3-28 

185 

(,  Value  florins 

185 

Orange  peel 

r      Kilos. 
(.Value  florins 

2 

•• 

5 

1 

Qua-ssia  wood  . . . 

r      Kilos. 
(.Value  florms 

•• 

1,095 
22 

2,505 
52 

Tamarinds  

(■      Kilos. 
(.Value  florins 

27 
11 

243 

98 

46 
19 

Tonquin  beans  . . 

C      Kilos. 
(.Value  florins 

.  1,570 
1,570 

848 
348 

190 
190 

Imports  of  Drugs. 

Considermg  the  sparsity  of  the  population  which,  excluding 
Bushniggers'and  Indians,  was  only  50,8(»  in  1836,  and  the  un- 
favourable economical  condition  of  the  colony,  the  imports  of  drugs 
and  chemicals  are  fairlv  considerable,  the  figures  (in  Dutch  florins  of 
\s  »il.  stcrliii'-')  for  1,'W(!  being:  chemicals,  29,762  fl.  j  di'estuffs, 
70  732fl.i  varnish  paints,  I.ISIUI.;  mineral  watei-s,  20,961  fl. ;  opium, 
ll,680n. ;  pcrfumerv. 2,785 11. ;  soap  (toilet), 2,405  fl. ;  soap  (common), 
34,742  fl. ;  tea,  22,0-18  11. 

Ecuador. 
Guayaquil  Cinchona, 

The  shipments  of  cinchona  bark  from  Guayaquil  in  1887  were  :  to 
the  United  Kingdom,  3.'i,S0t  Spanish  lbs. :  to  Siiain,  300  Spanish 
lbs.;  to  tho  United  Sfdes.  11.75'S  Spanish  lbs.  1  to  Fnuice,  1,100 
Spanish  lbs. ;  and  to  other  parts,  5,915  Spanish  lbs. ;  a  total  of 
64,877  Spanish  lbs. 

Stbaits  Settlements. 
Singapore  Drug  Exports. 

The  following  articles  of  pharmaceutical  interest  were  exported 
from  Siiiirapoic  in  1SH7.  the  unit  being  given  in  piculs  of  .133i  lbs. : 
Ganiliicr  (lilmk).  .■"i7:i.;Mi ;  gambler  (cube),  4s,2GO  ;  cutch, -257  ;  gum 
daniar,  .",.(1110  :  dragons'  blood,  47  ;  gum  beniamin,  884 ;  copal,  31,35f  ; 
.sticklac,  2.i)Sii;  nutmegs,  3, t73  ;  mace,  172;  pepper  (black),  17S,'268  ; 
pepper  (white),  32,461. 

Turkey  in  Asia. 

Olife  Oil. 

The  three  principal  districts  furnishing  the  oil  which  is  brought 
to  Snivrna  as  a  central  market  are  Mytilene,  Aivali,  and  Edremite. 
and  tlie  district  of  Yerli,  to  which  must  be  added  the  gardens  of  the 
Caister  and  JIaunder  valleys.  The  oil  is  all  jiressed  locally,  steam 
jiresses  having  of  late  been  erected  in  many  parts  in  addition  to 
the  old  hand  presses.  Perhaps  the  most  perfect  pressing  plant  is 
foundiu  the  island  of  Mytilene,  the  largest,  which  is  the  property 
of  an  English  ladv,  being  at  Yera,  on  the  PorteOliveiro.  There, 
and  also  at  .iivali," olives  are  also  used  in  the  manufacture  of  soap 
for  local  consumption.  The  oil  is  generally  brought  to  market  in 
sheep  or  goat  skin  saeks,  containiui;  from  1  to  IJ  cwts.  Old  petro- 
leum casks  are  also  used,  but,  Ijeing  generally  leaky,  tUey  do  not 
answer  veiv  well.  The  oil  is  shipped  to  all  parts  of  Europe  and 
America,  aiid  the  fact  that  it  acquires  the  taste  of  the  skin  which 
serves  as  a  container  does  not  matter  very  much,  considering  that 
most  of  it  is  used  for  technical  and  illuminating  purposes.  As  an 
illuniinant  it  is  mostly  employed  in  Russia  for  the  church  lamps, 
petroleum  being  not  allowed  for  that  purpose.  — Cvicmis^  and 
Vriiggist. 
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Country. 


China 

United  States 

United  Kingdom, 

Germany 

France 

British  India 


Total  catties... 


STATISTICS. 

Exi'onis  OF  Cauphok  pkom  Japas. 
{From  Japanese  Official  Slatistics.") 

Total  Shipments. 


1876. 

1877. 

1878. 

1879. 

1880, 

1881. 

1882. 

1883. 

1884. 

1885. 

1SS6. 

1&S7. 

Piculs* 

Value,  1,000  yent 

i-2,g:o 

174 

15,r,70 

2SS 

20,040 
.•S23 

25,0« 
456 

26,500 
598 

36.838 
706 

50,084 
869 

48,543 
70S 

45,719 
550 

39,701 

359 

54,500 

928 

64.781 
1,131 

DiSTBIDLTIOS   OP  EXPORTS   (QrAXTITIE.s). 


1880. 


1881. 


1SS2. 


18S3. 


1884. 


1887. 


Catty. 

1A*5,65S 


733,445 


Catty. 

2,200,551 

746,330 
»6,933 


2,649,962 


3,6S3,S14 


Cattv. 

2,773,475 

920,.380 

1,005,432 

289,338 

132 

13,636 


5,008,413 


Catty. 

1,973,877 

1,947,992 

810,193 

121,619 

639 


Catty. 
2,311,390 

1,316,749 

257,331 

115,163 

3n,2n 


Catty. 
2,783310 

954,823 
29,538 

131,866 
56,688 
13,358 


4,S*»,340 


4,571,901 


3,970,083 


Catty. 
S,077,Sol 

1,356,3.30 

735,498 

197,500 

67,208 

15,646 


5,430,033 


CattT. 
2,770,189 

2,133,016 

8U,717 

558,472 

133,626 

40,129 


6,478,094 


DlSTKlBCTION   OP   EXPOUTS    (VaLCES). 


CoUDbT. 

1830. 

1881.        r         1882. 

1883. 

1834. 

1885. 

1886. 

1387. 

Values  (Ten). 
337.753 

1«),413 

81,035 

Values  (Ten). 
413,611 

14W47 

1 13,579 

V'alues  (Ten). 
467,629 

158,438 

187,988 

51,573 

27 

3,472 

869,127 

Values  (Ten). 
269,363 

300,433 

120,069 

18,027 

102 

Values  (Ten). 
260,964 

191,561 

31,856 

13,420 

49,699 

Values  (Ten).  Values  (Ten). 

Values  (Ten). 

United  States 

United  Kingdom  .... 

Germany 

France 

British  India 

140,011 

4,368 

15,735 

10,207 

2,628 

239,829 

127,112 

33,813 

10,993 

2,789 

387,618 

136,702 

99,518 

•23,699 

7,123 

Total  values  (yen) 

598,223 

706,137 

707,994 

549,503 

55.8,646 

928,028 

1,1.30,396 

•  A  picul  (=100  catties)  equals  133J  lbs. 


t  The  yen  is  nominally  equal  to  4s.  2d. 


— Chemist  and  Druggist. 


EXTRACTS  FROM  TWENTY-FOURTH  AXXUAL  REPORT  O.V  ALKALI,  \c.  WORKS 

BY  THE  CHIEF  INSPECTOR. 

Fboceedings  DiEixo  THE  Year  1887. 

The  number  of  works  registered  under  the  Act  is  927,  being  an  increase  of  17  over  those  registered  in  1886,  or  incloding  139,  the  number 
of  registereil  works  in  Scotland,  the  total  in  the  United  Kingdom  is  1,066,  distributed  as  follows ; — 

Number  of  Eegistehed  Works. 


Hist.  I. 
Ireland. 

Dist.  II. 
North  of 
England, 

Dist.IlL 
Cheshire, 
North 
Wales, 
and  part 
of  Lanca- 
shire. 

Sub-Dist 
Widnes. 

Dist.  rv. 

East 
Lanca- 
shire and 
Tork- 
shire. 

Dist.V. 

South 

Midland. 

DistVL 
South- 
west of 
England. 

Dist.  TIL 
South- 
East  of 

England. 

Total. 

1887. 

1SS6. 

1385. 

Alkali  works  

2 

19 
83 

16       j        18 
107                 9 

36 

131 

9 
127 

7 

127 

10 
183 

116 
8U 

118 
792 

132 

Other  works 

Total 

46 

102 

U3 

27 

167 

133 

131 

193 

927 

910 

891 

784 
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In  niaiiy  of  these,  hon-evrr.  6t>vfi:il  processes  are  caniMl  on,  each  of  which  comes  under  inspection,  and  hence  Ihe.v  are  in  that  respect 
separate  works.    They  are  clavsifUHl  tlnis  ;— 

Taiu.k  of  Separate  Pkocessks  uxoek  Issi-ectios. 


Dist.  I. 
Ii'el.ind. 


Dist.III. 
Dist.  II.  Cheshire,! 

North      Siib-Dist. 
North  of  I    Wales, 

1  and  part     Widnes. 
England,  of  Lanca- 
shire. 


Dist.  IV. 

Ea.st 
Lanca- 
shire and 
York- 
sliire. 


liist.  V. 

South 

Midland. 


Dst.  VI. 

Sontli- 

■VTestot 

I  England. 


Dist.VU. 

South- 

East  of 

I  England. 


Total. 


18S7. 


1830. 


Alkali 

Hydrochloric  acid  (cylinder)  — 

Copper  (wet  process) 

Cotton  cirbonisinR  (alkali ) 

Snlphuric  acid 

Chemical  manure 

Gas  liquor 

Nitric  ncid 

Sulphate  and  muriate  of  ammonia 
Chlorine  and  bleaching  powder  . . 

Salt 

Cement 


13 

20 


Total  , 


65 


12 


33 

i 

30 

8 

7 

U 

137 


■n 

13 
3 
5 
2G 
17 
56 
1 


162 


There  were  dnring  the  year  1,383  visits  made  lo  Hie  different  work«,  and  4,102  tests  taken. 

In  the  nest  Uihle  is  given  the  aver:i','e  escape  of  acid  giises  :  — 

AvER.iOK  Amount  of  Acid  Gases  escaiI-no  iOn  kacii  Dit^ruicT. 


,,      „    Pi"'-,!"'  Dist.  IV. 

Ulst.  II.    Cheshire,  p     . 

North      Sub-Uist.    Lanc-a- 


Dist 

North  of  Wales, 

Ireland.  !  and  p:u-t 

>  England,  of  Lanca- 
{  shire. 


Widnes. 


shii"e  and 

York- 

sliii-e. 


Dist.  V.     Dist.  VI.  Dist.  VII. 

South        *^™'"'-       ^•'""'■ 
West  of      East  of   1 
Midland. 


IG 

11 

» 

4 

3 

66 

67 

IS 

3 

.. 

7 

.28 

28 

1 

i 
7 

2 

3 

21 
7 

20 
9 

IS 

« 

'iS 

41 

33 

2i4 

227 

2 

2S 

44 

43 

57 

'Hi 

2*5 

., 

17 

4 

.. 

26 

21 

1 

40 

22 

2 

18 

90 

82 

i 

51 

59 

61 

6t 

3U 

291 

18 

8 

2 

1 

2 

58 

48 

1 

4 

.. 

78 

77 

5 

7 

7 

5S 

lit 

93 

61 

232 

173 

16.5 

242 

1,245 

1,208 

Average. 


jEnnland.    England.!     18S7.     ,     1886.     J     1883, 


I 


I  ""I 


Gniins,  jjcr  Cubic  Foot. 


Hydrochloric  acid  in 
chimney  gases O'l" 

Hydrochloric  acid. 
Amount  escaping, 
compared  with  that 
produced 1'47 

Acid    gases     e.capin.c;     

fi-om  sulphuric  .acid 
chambers  given  as 
SO,  1-31 

Acidity  of  eliimneys 
given  iis  SOj 0T8 

Acidity  of  ;:ases  fmm 
manure  works  given 
:wSOj 0-25 


0-07 


2-73 


1-31) 
0-64 

0-11 


1-49 


0-10 


1-90 


0-09 


Per  Cent. 


0-11 


Oil 


0-10 


Gi-.iiu»,  per  Cuhic  Foot. 


010     j     iilo 


213 


1-45 

1-30 

1-14 

1-64 

1-91 

1-117 

1-5II 

1-10 

1-52 

0'l« 

Oo8 

0-74 

0-70 

0-89 

0-97 

0-74 

0-77 

0-67 

0-67 

0-60 

0-21 

0-56 

0-50 

0G5 

o-« 

0-50 

0-67 

From  this  it  will  !«  seen  that  the  avcr.iie  escape  of  HCI  per 
Puhic  foot  is  one-tenth  of  a  gniin.  being  exactly  half  the  limit 
allowed  under  the  Act.  In  the  ca^c  or  SOj  the  limit  of  escape 
allowe<l  is  I  grams  per  cubic  loot,  whilst  the  observed  escape 
is  on  an  average  equivalent  to  U  grains  of  sulphuric  anhydride  per 
cubic  foot.  There  havi'  been  fuin-  pnisccutions  during  the  year,  of 
which  three  wcm-  for  non-icgi.stration  and  one  "  fur  neglecting  to 
use  the  best  practicable  means  for  preventing  the  escape  of  nosious 
gases." 


At/iiili  Works. 

The  amount  of  ca)iital  at  present  invested  in  the  Leblanc  process 
is  about  3.1100.011(1/.  During  the  past  year  there  were  r>til.5S0  Ions  of 
salt  decomposed  in  England  and  li-eland,  or,  including  Scotland, 
(H'.i,SG7  tons,  or  this  quantitv  there  were  decomposed  in  Ireland 
fi,872  tons,  in  the  North  of  England  (Dist.  U.)  117,225  tons,  in 
Cheshire,  North  Wales,  and  part  of  Lani-ashire  (Dist.  III.)  1 13.600 
tons,  and  in  Widnes  2.3C.,4.50  tons.    From  the  above  total  10  per  cent. 
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should  probably  be  deducted  to  allow  for  s*opp:Airf>,  for  rt-pairs,  and 
holidays. 

In  the  amninnia-sodn  pro?p>sl.'W.tJ.V»  tons  of  salt  weredecompo.-«'d 
durinp  thevrtir.  In  iht'  subjoim-d  table  is  given  n  comparison  of 
the  amounts  of  salt  decomposed  iu  the  two  processes  for  the  past 
three  years : — 


1885. 

1S3& 

1887. 

Tons. 
598,ll!>6 

113,03-2 

Tons. 
137,220 

Tons. 

Ammoiiia-soiUi 

138.636 

Total   

;i.3,t2S 

T21.>*S 

7:!6,017 

Alkali  Wa:sie. 

This  receives  the  oonstant  attention  ot  the  inspectors  >n  order  to 
secure  the  adoption  of  the  best  ntethod  in  laying:  it,  and  to  see  that 
the  sjrfai-es  are  well  rammed  and  that  every  precantion  ls  taken  to 
prevent  the  ingress  of  air.  The  iniportanro  of  constant  care  is  seen 
in  the  fact  that  the  wast^-  is  producetl  at  the  nite  of  l^Mt,0<M)  tons 
per  amium.  In  Widnes  alone  the  heaps  contain  8,<K*0,0<)0  tons  of 
material  and  cover  ioi)  acres  of  ground,  and  receive  daily  an  addi- 
tion of  1.000  tons  of  the  waste. 

Sulphate  of  Ammonia  produced. 

This  is  chiefly  obtained  from  the  liquor  of  pasworks,  from  which 
source  85.0***  tons  were  last  year  obtamed.  The  total  production 
was  I13,$96  tons,  made  up  as  follows  : — 


13S6. 


I 


1887. 


82,4^0 
S,9S0 

18,080 
2,100 

8S,022 

5.098 

■>1  0% 

Iron  works 

Sbale  works 

Total  for  the  United  Kingdom  ... 

1       106,610 

1 

113,896 

The  market  value  of  the  above  was  l^j^.OOC'^ 

From  Jlessrs.  Bninner,  Mond,  and  Co.'s  new  coke  ovens  and  eras 
producers  there  is  obtainetl,  per  ion  of  slack  burned,  about  66  lbs. 
of  sulphate  of  ammonia,  being  three  or  four  times  the  amount 
obtained  in  gasworks,  though  even  this  ia  only  about  half  the  possible 
Ammonia. 

Black  Coal  Smoke, 

The  conditions  necessary  for  the  proper  combustion  of  bituminous 
coal  are  given,  and  it  is  then  pointed  out  how  the  emission  of  any 
black  smoke  might  be  avoided  by  the  use  of  gaseoiLs  fuel.  And,  as 
has  been  shomi  above,  the  value  of  the  ammonia  produced  is  nearly 
yuffic  ent  to  paj  for  all  the  coal  used  in  districts  where  th;it  is 
cheap.  Another  change  in  the  combustion  of  fuel  is  likely  to  l>c 
efTectc*!  by  the  use  of  the  Harsrreave's  hot-air  engin<».  In  this 
engine  an  energy  of  ^^  horse-power  can  be  maintained  with  tlie 
expenditure  of  two  gallons  of  !coaI  tar,  or  45  lbs.  of  coal,  per  hour ; 
a  result  three  times  more  favourable  than  that  realised  with  the 
bfst  steam  engines. 

^^otes  on  the  Alkali  Act, 

As  the  Act  at   present    stands  it  is   not   all   noxious  gaseous 
emanations  that  can    be  dealt   wiih.    Thus  in  the  manufacture 
of  Venetian  red  fen-ous  siilphate  is  wasted  at  a  high  temperature, 
whereby  sulphuric  and  sulphurous  acids  are  given  off  in  quantity. 
But  such  a  process  as  this  docs  not  come  under  inspection  and 
registration  unless  some  effort  is  made  to  condense  the  acid  fumes, 
when  the  plant  l>ecomes  a  place  for  the  manufacture  of  sulphuric 
acid.    Again,  in  the  use  of  nitric  acid  for  oxidising  purposes,  large 
quantities  of  acid  fumes  are  given  off,  but  unless  these  are  reoxidise*! 
and  condensed  no  inspection  can  take  place,  and  the  whole  of  the 
fumes  may  escape  unchecked  so  far  as  the  Alkali  Act  is  conceme  I. 
In  the  manufacture  of  strontia,  also  from  the  sulphate,  of  antimony 
from  the  sulphide,  recovery  of  sulphur  from  alkali  waste,  Ac.  none 
of  the  processes  come  under  inspection.    A  noticeable  case  in  the 
manufacture  of  HCl  is  also  specially  mentioned.    Hydrochloric 
acid  gas  was  foimd  in  the  chimney  escape,  but  a  part  of  this  came 
from  a  process  not  under  inspection.    Hence  the  Tluea  had  to  be 
traced  back  and  the  amount  of  gas  arising  from  this  portion  of 
the  plant  subtracted.     Clearly,  however,  the  action  of  the  acid 
fumes  on  the  trees  and  crops  in  the  neighboiu-hood  would  be  the    i 
same  whether  they  came  from  the  registered  or  luirejiistere*!  portion    > 
of  the  works.    Hence  it  would  seem  very  much  better  to  draw  up    i 
a  list  of  noxious  gases  for  inspection  rather  than  of  the  works    ' 
.producing  them,  as  is  the  c;ise  at  present.    New  processes  are    I 
constantly  l>eing  discovered  which  will  certainly  be  contrary  to    | 
the  spirit  of  an  Act  drawn  up  before  they  were  invente<l.    Then 
again  it  is  pointed  out  that  instead  of  defining  a  limit  to  the  gaseous   j 


escapes  beyond  which  the  manuf;icturer  must  not  go.  that  it  would 
be  better  to  enact  that  all  n:anufarturers  ^Atm/t/  ful'^pt  the"be»t 
practicahle  mtatis"  for  i»reventing  theesrij^-of  the  noxidus  e:ises 
generateil  by  them.  In  this  way  greater  facilities  would  \k  placetl 
in  the  hands  of  the  manufiic»urer.  atid  thes**  would  prove  "an 
elastic  band  ever  tightening  as  chciuictil  science  advanced."  The 
report  conchides  with  refeivmv  to  one  or  two  iM)ints  of  pnwedurc 
at  law  which  require  amendment. — S.  U.  R. 


BOARD  OF  TRADE  RETURNS, 

QCICKSILVEB. 


ISIFOBTS. 

18SS. 

1SS7. 

18S6. 

1885. 

Oetot«r 

Jan.  to  Oct 

Bottles. 
6.-.,777 

Bottles. 

),2;8 

5S.6:j9 

Bottles. 
1.-200 

57,563 

Butties. 
2,057 

524)81 

Exports. 

October  

Jan.  to  Oct 

1,.3.33 
39,7!l- 

■t..t20 
5*,077 

2M1 
38,912 

2,317 
«,02S 

AT3ragc  Price.. 

£    s.    d. 
8    18    G 

£    s.    d.       £    s.   d. 
7    11    6        7      6    6 

£    «.   d. 
6     0    6 

i*lontI)lp  \Uttttt  iist. 

*  The  dates  given  are  the  dates  of  the  Official  Journals  in  which 
acceptances  of  the  Complete  Specifications  are  advertised.  Com- 
plete Specifications  thus  advertised  as  a.-cepted  are  open  to 
inspection  at  the  PatfTit  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL   PLANT,   APPAEATtJS,   and 
MACHINERY. 


JJ'PZICATIOXS. 

14,68.3.  R.    Free  and   H.  J.   Pierce,   London. 
October  12. 


Thermometers. 


li,«i,.  J.  J.  ^Valsh  and  F.  H.  Varlc.v.  London.  Apparatus  for 
separating  solids,  and  dryiu!.',  desiccating,  or  delivering  compjuiids, 
wlietlier  in  the  crystalline  or  amorphins  state,  from  lluids  c:)q- 
tainins  the  same.    October  12. 

14.733.  S.  H.  Wright,  Liverpool.  Improvemsats  in  actua'iii' 
s>-phons  or  syphonic  apparatus  and  apparatus  operated  thereby. 
Ocf^jber  1.3. 

14,821.  I.  Singer  and  M.  VT.  Judell,  London.  Apparatus  for 
concentrating,  distilling,  or  cooling  lir,uids.    October  15. 

U,8<U.  J.  Gilchrist,  3I.\nchester.  Apparatus  for  raising  or  forcing 
sulphuric  ac.d  from  lower  to  higher  levels.    October  IB. ' 

144118.  F.  Westme.vcr,  London.  A  regulating  cock  for  liquids  and 
gases.    October  17. 

14.!i*4.  R.  R.  Hutchinsiin.  London.  Method  and  apparatus  for 
rotating  hvdro^Mtractors  by  mejms  of  a  ciurent  of  clectricitv.  and 
automatically  checking  or  arresting  the  motion  thereof  when 
desired.    Complete  Specification.    October  IS. 

H9SS.  R.  R.  Hutchinson.  London.  Improvements  in  '■  nashers  " 
and  '■  muers  "  as  employed  in  brewing  and  other  processes,  and 
method  and  apparatus  for  applying  clc-tricitv  as  a  motive-power 
for  same.    Complete  Specification.    October  IS. 

13.014.  G.  AV.  Share,  London.  Cases  or  packages  for  the  safe 
conveyance  and  preservation  of  chemicals  and  the  like.   Octolwr  18. 

15,060.  F.  F.  Clarke.— From  E.  F.  Clarke,  New  Zealand.  Machine 
for  compi-essing  air  or  other  g;is.    October  10. 

13,229.  J.  Xewton  and  D.  .A.  Qniggin,  Liverpool.  Coiled  tubular 
heating  or  cooling  surfaces  for  apparatus  for  condensing  steam,  for 
heating  or  cooling  fluids,  or  evaporating  water.    October  2.3. 

15,290.  Vr.  Ambler.  J.  Rhode.",  and  S.  Rhode-s  Bradford.  Ladles 
for  molten  glass  and  other  metals.    October  24. 

15,460.  R.  Cunlifte,  Manchester.  Apparatus  for  cilciuing,  dryinc, 
roasting,  or  carlxinising  sulistances  or  materials,  and  extracting 
gases,  spirits,  or  acids,  ic,  therefrom.    October  27. 
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15,491.  L.  Serpollct,  IjOiidon.  A  method  of  pnlverisinK,  dmdmg, 
or  casifvinp  liquids.  Octohcr  27.  Imt  iinte  ilateil.  under  section  lOS, 
Patents  Act,  18S3.  March  27,  ISSS. 

15.49.1.  J.  Hilton.  E.  Jackson,  and  O.  C.  Hilton,  London,  Imiirove- 
ineuts  in  furnaces  for  the  econoniisiitiun  of  fuel  and  wnsumptiou  ol 
smoke.    October  27. 

15.509.  T.  Pratt,  Keiphley.  Valves  for  redncing  the  pressure  of 
liquids  or  gases  in  pipes.    October  29. 

15.533.  P.  Evans,  Liverpool.  Improvements  in  and  connected 
with  apparatus  for  evaporating  or  concentrating  liquids. 
October  29. 

15,.5fiS.  J.  L.  Stevenson,  London.  An  improved  valve  for  Siemens' 
pas  fni-naces.    October  2lt. 

13,062.  B.  Brown,  Liverpool.  Improvements  in  gas-holders. 
October  31. 

15,675.  T.  McDoufral  and  J.  Jardine,  Glasgow.  Improvements  in 
apparatus  for  incineratiiifc  spent  or  used  alkaline  l.ves  or  other 
M-aste  products  or  precipitates  containing  carbonaceous  matter. 
October  31. 

15,733.  I.  Bearimore,  Glaseow.  Improvements  in  or  relating  to 
the  sras  and  air  flues  of  regf  neralive  gas  funi.aces.    November  1. 

15,866.  K.  Kenned.v,  Glaszow.  Mercurial  vacuum  pumps.  Com- 
plete Specification.    Xoveuiber  2. 

16.138.  E.  Fahrig  and  H.  E.  Billing,  London.  Apparatus  for  the 
production  of  ozone.    November  7. 

16,283.  H.  H.  Lake.  LondDn.— From  E.  Hill,  Vnitcd  States. 
Improvements  in  and  i-elating  to  valves  for  use  in  air-eompressors, 
&c.    Complete  Speciticition.    November  9. 

16,373.  H.  Puplett  and  J.  L.  Rigg,  London.  Improvements  in 
apparatus  for  the  distillation  and  liquefaction  of  condensible  gases. 
November  12. 

16,443.  L.  Johnson  and  J.  Powell,  London.  Apparatus  for  charg- 
ing furnaces,  or  for  analogous  purposes.    November  13. 

16335.  T.  Gaiuit  and  E.  H.  Clapp,  London.  Improvements  in 
apparatus  for  evaporating,  distilling,  retining,  or  concentrating 
liquids.    November  14. 

16.547.  A.  T.  Rapkin,  London.  Improvements  in  pjrometers. 
November  1  i. 

•  COMPLETE  SPECIFICATIOXS   ACCEPTED. 

1SS7. 

17,22(1.  P.  A.  ^aiguen.    Filters.    Novembers. 

17.712.  J.  S.  SawiT.v  and  H.  Collet.  Apjiaratu*  for  separating 
liquids  from  solids  suspended  therein.    November  3. 

17,938.  E.  R.  CcK>k  and  J.  W.  Ingham.  Retorts  for  use  in  making 
ehai-coal  and  for  like  operations.    November  3. 

1S,U41.  A.  R.  Pechiney.  Apparatus  for  treating  bodies  st  a  high 
temperature.    OctoI>er  27. 

1888. 

761.  T.  J.  Ra.raer.  Surface  apparatus  for  heating,  cooling,  and 
condensing.    November  10. 

6142.  J.  IlUngworth.  Pipes,  gas  retorts,  and  other  hollow  articles. 
November  3. 

11,727.  T.  Gaunt  and  K.  H.  Clapp.  Apparatus  for  evaporating 
hquids.    October  27. 

12,234.  C.  E.  D.  Wiucsinger.  Agitating  or  mixing  apparatus  for 
mixing  solid  substances  with  liquids,  and  for  like  purposes.  Octo- 
ber 27. 

13,623.  H.  H.  Leigh.— From  E.  Gasquct  iuul  A.  de  Gaulne. 
Filtering  apparatus,    November  3. 

14,448.  L.  Block.  Apparatus  for  compressing  gas  or  gaseous 
bodies,    November  10. 


11.— FUEL,  GAS,  AKD  LIGHT. 

APPLICATIOXS. 

14,673.  H.  D.  Fitjpatrick  and  G.  Ko?e.  Glasgow.  Method  and 
apparatus  for  mantifactnring  gas  from  Ihiueral  or  other  oils. 
October  12. 

14,811.  L.  Coleman,  Iiondon.  A  new  or  improved  absorbent  com- 
position for  firelichiers,  torches,  boiling  water,  and  other  such  like 
purposes.    October  15. 

14,872.  J.  McMumiy  Rose,  London.  Impi-ovements  in  the  mauu- 
fiicture  of  gas.    Complete  Specitication.    October  16. 

14,878.  J.  King,  Manchester.  Improvements  in  apparatus  for 
taking  off  the  gas  from  gas  retorts  and  delivering  it  into  hydraulic 
mains,  and  for  preventing  the  tar  or  li(iuors  which  condense  in  the 
ascension  piiws  from  returning  to  the  i-etort.*.    October  16. 

14,925.  Vf.  T.  Walker,  London.  Improvements  in  apparatus  to  be 
used  in  the  purification  of  coal  gas.    October  17. 

15,084.  J.  Teuipleinan  and  A.  Lainl.  Gla.'^gnw.  Improvements  in 
the  construction  of  moulds  for  making  firelighters  and  fuel  blocks. 
October  20. 

15,153.  D.  D.  Mcl.ellan.  Glasgow.  Improvements  in  the  apparatus 
for  forcing  oil  or  other  liquids  thronirh  pipes  into  gas  generators  of 
industrial  lights,  or  for  heating  purix^ses.    OciolxT  22. 

1S3)>3.  H.  H.  Lake.— From  F.  Honnay.  Belgium.  Improvements 
relating  to  the  prejiaration  of  tar,  chiefly  designed  for  use  in  the 
manufacture  of  artticial  fuel. 


15,400.  J.  Cannon.  Dublin.  A  new  or  improved  composition  for 
kindling  or  lighting  fires.    Oct<>ber  26. 

13,407.  D.  P.  Mudie,  ^Vest  Broinwich.  The  prevention  of  the 
choking  of  pipes  from  retort  to  hTdraulic  main  in  gasworks,  by 
means  of  baffle  plates  placed  in  mouthpiece  of  i-etort.  Complete 
Specification.    October  26. 

15,410.  L.  ^'.  Leeds  and  the  Leeds  Patent  Floor  Warming  Stove 
Company,  Limited,  London.  Improvements  in  stoves  for  burning 
gas  or  liquid  fuel.    October  26. 

1.1,492.  H.A.  O.  E.  Grunbaum,  Stratford.  Improvements  in  the 
means  of  rendering  petroleum  a  more  handy  and  less  dangerous 
fuel  for  cooking,  heating,  and  lighting.  Complete  Specification. 
October  27. 

lo.rtm.  C.  H.  Land.  London.  Improvements  relating  to  the 
Inimins  of  liquid  and  liquescent  fuel,  and  to  apparatus  therefor. 
October  27. 

15,617.  H.  G.  Holdsworth  and  E.  W.  Holdsworth.  London.  Im- 
provements in  night-ligliis  and  similar  articles.    October  30. 

15,655.  Vi'.  T.  Walker.  London.  Desulphurising  the  lime  used  in 
gas  purifiers  and  recovering  the  sulphur  therefrom.    October  30. 

16,799.  W.  Kacrett,  London.  Ontario.  An  indestructible  fii-c- 
lighter.    Complete  Specification.    November  2. 

ISiS-So.  D.  Latchinoff,  London.  Improvements  in  the  production 
of  oxygen  and  hydrogen  in  large  quantities  by  means  of  the 
electrolysis  of  water,  applicable  for  ballooning  and  other  uses. 
November  8. 

15.98.3.  B.  Loomis,  London.  Improved  process  of  and  apparatus 
for  manufacturing  heating  or  fuel  gas.    November  5. 

16,118.  C.  Brotlieihood,  Bristol.  Improvements  in  apparatus  lor 
autoinatieally  controlling  the  generation  of  gas  fi-oin  oil  or  other 
liquid  fuel.    November  7. 

16,179.  I.  Carr,  London.  Improvements  in  or  connected  with  the 
manufacture  of  illuminating  gas.    November  8. 

16,184.  S.  B.  Darwin,  London.  Improvements  in  apparatus  for 
and  in  the  methwl  of  using  materials  for  the  manufacture  of 
illuminating  gas.    Novembers. 

16,l9t.  J.  H.  R.  Dinsuiore,  Liverpool.  Improvements  in  and 
connected  with  the  manufacture  of  illuminating  gas.    November  8. 

16.217.  J.  Jeffera.v,  M  hitby.  A  new  or  improved  firelighter. 
November  9. 

16,307.  G.Watson,  Oldbm-j-.  A  reversible  hydraulic  gas  valve,  to 
be  fixed  between  retort  and  "gas  main  on  retort  bed,  applicable  also 
to  regenerative  furnaces.    November  10. 

16.3fS.  J.  G.  H.  Lenk,  F.  E.  Wendt,  and  M.  A.  Wandel,  Berlin. 
Improvements  in  carbuWtioi's.    November  12. 

16;36S.  H.  J.  Fenner,  London.  Improvements  in  apparatus  for 
moulding  naphthalene.    November  12. 

16,c;i0.  J.  Somen  ille  and  A.  Allen,  London.  Improvements  in 
apparatus  for  the  prevention  of  stoppages  in  gas  asiension 
pipes,  and  increasing  the  illuminating  power  of  the  Siiid  gas. 
November  15. 

COMPLETE  SPECIFICATIONS   ACCEPTED. 

1SS7. 

17,2ls.  U.  Wallwork  and  A.  C.  Wells.  Self-generating  oil.  gas 
or  vapour  burners,  and  an-angements  connected  therewith. 
November  3. 

17,676.  R.  S.  Lawrence.  Carburettors  or  apparatus  for  enriching 
or  producing  gas.    November  17. 

17,731.  W.  R.  Wells.    .\n  improved  firelighter.    November  10. 

1888. 

1844.  E.  B.  EUice-Clark  and  L.  Chapman.  Method  and  apparatus 
for  the  protUictiou  of  oxygen  and  nitrogen  gases  from  atmospheric 
air.    Noveuib<;r  17. 

7097.  .\.  G.  Meezc.    Method  of  manufacturing  gas.    November  3. 

13,10S.  F.  Fowkes.    Manufacture  of  firelighters.    November  3. 

13,147.  L.  Doms.  Carburotting  cr  uaphthalising  gas,  and  appa- 
ratus thei-efor.    October  27. 


in.— DESTRUCTIVE  DISTILLATION,  TAK 
PRODUCTS,  Etc. 

APPLICATIOXS. 

15,388.  F.  Lennanl  and  S.  P.  Eastick,  London.  A  new  pr«»ss  tor 
the  purification  of  crude  anlhraeeiie,  and  in  relation  to  which  the 
otherwise  waste  materials  may  be  utilised.    October  3^.i. 

16,824.  J.  Bowing,  London.  Improvements  in  the  distillation  of 
coal  tar  and  simitar  substances.    November  10. 

COMPLETE   SPECIPICATIOX  ACCEPTED. 

1887. 
11,716.  M.  L.  Honnaij.    Process  for  enriching  pitch  obtained  by 
the  evaporation  of  tai-s  produced  IVom  coal,  and  apparatus  therefor. 
October  27. 
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IV.— COLOUELNG  MATTERS  and  DYES. 

APPLICATIOSS. 

liMi.  O.  luiray.— From  The  r-arbwoike  vormals  Jteistcr.  Lucius, 
1111(1  Biuning,  Germany.  Improvements  in  the  production  of  green 
ami  liluisli-sreen  colouriug-inatters.    October  15. 

1 1,830.  W.  G.  Tliompsou  and  W.  H.  Claus,  Middleton,  Manchester. 
Tlic  production  of  new  colouring-matters.    October  lli. 

14  8M.  G.  Pitt.  — From  L.  CasscUa  and  Co.,  Germany.  The 
production  of  new  yellow  dyestuffs  called  tbiollavnies.    October  16. 

15,121.  J.  T.  Johnson.— From  The  Badische  Anilin  and  Soda 
Fabrik,  Germany.  The  manufacture  of  derivatives  of  ahzarin- 
Kreen  suitable  for  dyeinR  and  printing.    October  20. 

1S,17H.  E.  Fischer,  London.  Process  for  production  and  treatment 
of  oxidisable  derivatives  of  orthonitro-benzylchloriUes.    October  22. 

15,258.  .1.  i'.  Johnson.  —  From  The  Badische  Anilin  and  Soda 
Fabrik.  Improvements  in  the  production  or  manufacture  of  diazo 
dyestuffs.    October  2.3. 

15,25i).  J.  Y.  Jolinson.— From  The  Badische  Anilin  and  Soda 
Fabrik.  The  manufacture  of  a  new  red  basic  naphthaline  dyestuff 
and  its  sulpho-aciils.    October  23. 

15,260.  B.  W'illcox,  London.— From  The  Farbentabriken  vormals 
F.  Bayer  and  Co.  The  production  of,  and  obtainment  of,  colouring 
matters  or  dyestuffs  from  alizai-in-mono-sulpho-acidi.    October  23. 

15,1%.  J.  C.  L.  D.  Koechlin,  D.  E.  H.  Kcechlin.  and  A.  J.  J. 
d'Adrian  Ka?chlin,  London.  A  complete  indigo  dye.  Complete 
Specilication.    October  27. 

15,054.  H.  H.  Leigh.— From  R.  G.Williams,  New  York.  Improve- 
ments in  the  process  for  manufacture  of  azo  colouring  mattei-s. 
October  30. 

15,84ri.  .V.  G.  Green,  London.  Improvements  in  the  manufacture 
of  a  beta-nai)htliylamine  sulphonie  acid.    November  2. 

16,133.  H.  H.  Leigh.— From  R.  G.  Williams,  United  States.  New 
colouring  matters.    November?. 

16,325.  O.  Imray.— From  The  Farbwerke  vormals  Meister,  Lucius, 
and  Briining, Germany.  Manufacture  of  induline  colouring  matters 
soluble  in  \vater.    November  10. 

16,333.  B.  Willcox.—  From  The  Farbenfabriken  vormals  F.  Bayer 
and  Co.,  Germany.  The  manufacture  or  production  of  a  new 
sulphone  or  diethyl  sulphone  methyl  ethyl  iiicthan.    November  10. 

16,303.  C.  D.  .Vbel.— From  The  Farkwerke  vormals  Jleister,  Lucius, 
and  Briining,  Germany.  Improvements  in  the  production  of 
colouring  matters  resembling  the  indulines.    November  12. 

16,563.  F.Rhodes,  Huddersfleld.  Improvements  in  d.vc-c.\tracting 
apparatus.    November  U. 

COMPLETE  SPECIFICATJOyS   ACCEPTED. 

1887. 

11,646.  C.  A.  Bennert.  Production  of  coloured  compounds  or 
colouring  materials.    October  27. 

188S. 

6S7.  C.  D.  Aliel.— From  The  Actiengesellschaft  fur  .\nilin  Fabrika- 
tion  of  Berlin.  Separating  p-najihthylamine  J-sulphonic  acid  from 
^-naphthylamine  ^-sulphonie  acid.    October  27. 

l.'Ue.  B.  Willeox.— From  The  Farlieafabriken  vormals  F.  Bayer 
and  Co.  The  manufacture  of  blue  and  blueish  azo  dyes. 
November  17. 


v.— TEXTILES,   COTTON,   WOOL,   SILK,  Etc. 

APPLICATIOXS. 

1-1,705.  E.  P.  King,  London.  Process  for  smoking  or  linishing 
textile  tlii*eads,  chiefly  applicable  for  preparing  warp  threatls  in 
lieu  of  the  sizing  process.    October  12. 

11,809.  P.  Puech.  London.  Process  for  carotting  wool  on  sheep 
and  lamb  skins,  the  lirst  fellings  for  woollen  hats,  woollen  waste, 
hair  or  fur,  or  mixtures  of  wool  and  hair  or  fur,  woollen  fabrics  and 
felts  generally,  and  carded  or  combed  woollen  threads.    October  15. 

COMPLETE  SPECIFICATION  ACCEPTED. 

1SS8. 

11,»3H.  G.  Burneil  and  A.  BurneU.  Apparatus  for  cleansing  wool 
and  other  textile  products.    November  3. 


VL— DYEING,  CALICp  PRINTING,  PAPER 
STAINING,  AND   BLEACHING. 

APPLICATIOXS. 

15,01ii,  J.  Dowiiham,  Manchester,  Improvements  in  damping 
and  conditioning  machines  used  in  bleaching,  calendering,  fmisliiug, 
and  other  analogous  pracesses.  Complete  Specification,  October  10. 


15,757.  G.  Touug,  London.  Improvements  in  mechanism  or 
appai-.itus  for  dyeing  or  bleaching  roving  yarns  or  thread  in  the 
coj)  or  liobbin  form.    November  1. 

15.801.  J.  H.  Pickles  and  T.Pickles,  Manchester.  Improvements 
relating  to  the  dyeing  or  bleaching  of  warps  tor  weaving  purposes. 
November  2. 

15,055.  J.  W.  Hepworth,  London.  Improvements  in  the  method 
of  and  apparatus  for  dyeing  woollen  cloths  and  other  fabrics. 
November  5. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1887. 

17,102.  G.  \.  Sehleber.  Bleaching,  dyeing,  &c.,  cloth  and  other 
fabrics,  and  apparatus  therefor.    October  27. 

17,251.  G.  W.  Liddiard.  .\pparatus  for  dyeing,  soaping,  washing, 
and  linishing  yarn.    November  17. 

18S8. 

329.  J.  ilorland  and  J.  C.  Morland.  Scouring  or  dyeing  woollen 
rugs  or  skins  with  or  witliont  the  wool  or  fur  on  them,  or  any 
woollen  fabric  or  leather,  and  apparatus  therefor.    November  10. 

336.  J.  B.  McKay.    3Iachinery  for  dyeing  yarns.    November  10. 


VII.— ACIDS,   ALKALIS,  and   SALTS. 

APPLICATIONS. 

14,701.  H.  W.  Deacon  and  F.  Hurter,  London.  Improvements  in 
the  manufacture  of  chlorine.    October  12. 

14,775.  T.  .V.  Reed  and  J.  Newell,  Liverpool.  Improvements  in 
obtaining  calcium  sulphate.    October  15. 

14,857.  J.  A.  Just,  London.  Improvements  in  apparatus  for  the 
production  of  chlorine.    Complete  Specification.    October  16. 

14,850.  J.  A.  Just,  London.  Improvements  relating  to  the  pro- 
duction of  chlorine.    Complete  Specification.    October  16. 

11,!)62.  J.  B.  Readman,  Edinburgh.  Producing  phosphorus. 
October  IS. 

14,077.  H.  H.  Leigh.— From  F.  T.  Romiguiiires.  Improvements 
ill  the  manufacture  of  caustic  alkalis  and  of  their  carbonates  by 
means  of  their  chlorides,  which  process  is  also  applicable  to  the 
dissociation  of  alloyed  metals.    October  18. 

15,006.  L.  L.  Labois,  London.  Improvements  relating  to  the 
treatment  of  pyrites  and  other  ores  containing  sulphur,  and  to 
apparatus  therefor,    October  IS. 

15,056.  T.  Ryan,  London.  An  improved  method  of  and  apparatus 
for  the  recovi,'ry  of  chlorine  from  calcium  chloride.    October  19. 

15,063.  H.  W.  Deacon  and  F.  Hurter,  London.  Improvements  in 
or  connected  with  the  manufacture  of  chlorine.    October  19. 

15,097.  J.  R.  Wjlde,  M.  J.  Hammill,  and  H.  Aner,  Liverpool. 
Improvements  in  or  appertaining  to  the  separation  of  chlorate  of 
potash  {and  if  desirable  the  chloride  of  calcium  or  magnesium  or 
other  similar  salt  in  the  mother-liquor)  from  solutions  thereof, 
October  20. 

16,173.  C.  F.  Claus,  Loudon.  Improvements  in  obtaining  cai'bonic 
acid  gas  from  mixtures  with  other  gases,  obtaining  and  utilising 
the  residual  gases  or  otherwise,  and  in  the  production  of  carbonates 
of  ammonia,    October  22, 

15,256.  A.  C.  Ponton,  B.  L.  Mosely,  and  C.  Chambers,  London, 
Process  for  the  ci-ystallisation  of  silica.    October  23. 

15,203.  P.  McLaren,  Glasgow.  An  improved  process  of  manufac- 
turing acetate  or  pjTolignite  of  iron  or  iron  Uquor.    October  24. 

15,367.  H.  W.  Walhs,  London.  Improvements  in  the  precipita- 
tion as  sulpliides  of  metals  in  solution,  and  in  the  production  of 
carbonate  and  sulphate  of  soda.    October  25. 

15,582.  F.  N.  Seyde,  Birmingham.  An  improved  method  of 
manufacturing  salt.    October  30. 

15,624.  G.  H.  Bolton  and  J.  R.  Wylde,  Liverpool.  Improvements 
ill  or  connected  with  the  concentrating  of  caustic  alkali  and  other 
liquors  by  multiple  effect  or  yaryan  plant  for  the  purpose  of  pre- 
venting incrustation  or  deposit  in  or  on  the  tubes,    October  30. 

16,830.  J.  Dowse  and  E.  Marin.    See  Class  XVIIL,  B. 

15,980.  H.  Albert,  C.  Fellner,  and  C.  Ziegler,  London.  Apparatus 
or  appliances  in  combination  with  furnaces  for  roasting  pyrites  and 
other  minerals  containing  sulphur  for  cooling  the  sulphurous  gases 
given  off  therefrom.    Complete  Specification.    November  5. 

16,103.  H.  ElUson  and  G.  E.  Saville,  Manchester.  Improvements 
in  apparatus  for  treating  ammoniaeal  liquors.    November  7, 

16,166.  T,  Turner,  Birmingham.  The  treatment  of  waste  liquors 
from  galvanising  works,  or  other  liquids  containing  chloride  of  U"on, 
or  chloride  of  iron  and  hydrochloric  acid,  and  for  extracting  there- 
from oxide  of  iron  and  hydruchloric  acid.    November  8. 

16,216.  H.  J.  Kirkman,  Loudon.  Improvements  in  the  utilisation 
of  waste  pickle  from  tinning  and  galvanising  ™orks  where  sulphirric 
acid  is  used  for  pickling.    November  9. 
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16.247.  H.  .1.  Kirkniaii.  I.oiulnn.  Iiii|imviniKiitJ  in  thr>  udlisaHon 
ot  wast.-  pickli'  fi-.iin  tinninit  and  ffiilv:inisiii?  works  whore  hydro- 
chloric :if  id  is  used  for  picklin.'.    November  '.K 

K.'M'!.  \y.  V.  Thompson.  Livi-rpmil.  Improvements  in  or  relatin;! 
to  tlie  mainifiietnrc  of  sniierheuted  .stemn.  and  in  utilisini;  the  same 
for  ol)t:iininjt  carlmnic  iieid,  evanonitiiiT  hriiie.  or  heatini  or  evapo- 
rating other  sohitions,  mid  in  apparalns  thiivfor.    Novcinljer  10. 

lii.:it!'.  G.  E.  Davis.  Manchester.  Improvements  in  the  eonstmc- 
tion  of  aiuinonia  stills.    Novemlier  1  J. 

liijisw.  (J.  KenuT  and  J.  Marx.  London.  Improvements  in  and 
appinitns  for  or  connected  witll  the  obtaininK,  liquefyinB.  and 
stonige  of  elilorinc.    Xovcmhcr  12. 

16,412.  E.  W.  rarnell  and  J.Simpson.  Liverpool.  Improvements 
in  the  tivatment  of  amnioniacal  bicarbonate  of  soda  prodneed  in 
the  ammonia  alkali  process  for  tlie  recovery  of  annnonia  and  car- 
bonic acid,  anil  in  apparatus  then-f.ir.    Xovember  13. 

n;.l<>;.  H.  Simon.— From  Jlessrs.  Vorster  and  Grnnebers  and  The 
Berlia-Anhaltische  Maschinen  -  Van  -  Actieniellschalt.  Germany. 
Apparatus  for  purifying  stilphurie  acid  from  arsenic.   Xovember  13. 

16.172.  P.  M.  Justice.— From  C.  Dietzsch.  Germany.  Sec  Class  IX. 

16,333.  W.  Townsend,  London.  Improvements  in  vessels  used  for 
boiling  and  evaiKirating  acids  or  strong  alkjlis.    Noveni  bcr  11. 


COMPLETE  SPECIFrCATIOXS   ACCEPTED. 

1SS7. 

173.  E.  Solvay.  Manufacture  of  sodium  bicxrbunate.  aud  appa- 
ratus therefor."  Xovember  10. 

17.1)12.  F.  L.  Teed,  London.  Purification  of  sulphuric  acid. 
October  27. 

17,6.57.  W.  Vi'.  Staveley.  Manufacture  of  alkaline  carbonates. 
Xovember  10. 

1S,0U.  A.  E.  Pechiney.    Sec  Class  I. 


l.i.OH.  a.  J.  Randall  and  F.  Carter,  London.  Hanleninjc  the 
faces  of  all  scft  oolites  limestone  for  the  purposes  of  enamelling 
same  and  producini:  imitation  marble,  ebonite-,  &e.    October  1!». 

l."i.256.  .\.  C.  Ponton,  B.  L.  Moselv,  and  C.  Chambers.  See 
Cbs.VU. 

1.1. HI.  F.  Uansome.  London.  Improvements  in  furnaces  for 
burning  cement  and  like  materials.    Octolwr  26. 

16,113.  P.  Evans,  Liverpool.  Impi*ovcments  in  and  in  the 
manufacture  of  cement.     Xovember  7. 

1G,2:U.  J.  W.  H.  James,  Liverpool.  Improvements  in  apparatus 
for  calcining  cement  m.-iterials,  hydi-aulic  lime,  plaster  of  Paris,  and 
like  substances.    Xoveniljer  li. 

16,262.  P.  J.  Xente.  Unc'ie^ter.  Improvcmentt  iu  apparatus  for 
the  manufacture  of  Portland  cement.  He.    NoveniVier  ». 

16,32.i.  A.  V.  Bouvier  and  J.  Billorc,  London.  Improvements 
in  the  manufacture  of  b-icks,  tiles,  and  other  like  articles. 
November  10. 

16,410.  F.  W.  S.  Stokes,  Lomlon.  Improvemeiils  in  revolving 
furnaces  ffir  burning,  calcining,  or  roasting  cement,  lime,  ores,  or 
similar  sul)stances.    iNovember  13. 

16,472.  P.  M.  Justice.— From  C.  Dietzsch,  Gerra»n.v.  Improved 
furnace  for  the  production  of  carbonic  acid  gas  and  the  burning  of 
calcareous  material.    November  13. 

COMPLETE   SPECIFICATIONS   ACCEPTED. 

1887. 
14,371.  J.  Toy  and  S.  H.  StepheiiS.    See  Class  X. 
17.sitl».  B.    Willenx.^From    M.    Perret.     Furnaces   for  burning 
pulverulent  materi.i.ls.    October  27. 

1888. 

14,750.  C.  Waxin  and  A.  Clery.  An  improved  cement  or  artificial 
stone.    Xovember  17. 


Vin.— GLASS,  POTTERY,  and   KARTHENWARE. 

APPLICATIOSS. 

14.786.  J.  Broadhurst,  Stoke-on-Trent.  An  improved  oven  or  kiln 
for  firing  pottery  or  other  articles.    Octolwr  15 

14,7!I2.  S.  Washington,  Manchester.  Gla.ss  bottles,  and  moulds 
therefor.    October  15. 

14.830.  W.  M.  Derrick,  Bristol.  A  new  or  improved  metliol  for 
the  ornamentation  of  glass.    October  16. 

lt.{i»o.  J.  Colton  and  J.  H.  Lnmbcrt.  Glasgow.  Improvements  in 
or  relating  to  glass  mosaic  work.    October  18. 

13,300.  G.  E.  Grant,  Liverpool.  Improvements  iu  pictures,  paint- 
ings, or  decorative  plaques  formed  largely  of  glass.    October  24. 

15,447.  L.  H.  Go;rgs  and  T.  T.  Irvine,  LivcriKiol.  Improvements 
in  vases,  jars, and  other  ceramic  ware,  and  in  the  methol  of  forming 
or  ornamenting  the  same.    October  27. 

15.4.S5.  J.  Armstrong.  London.  A  method  of  rolling  gkiss,  and 
inachinerj-  and  apparatus  therefor.    October  27. 

15..111.  M.  Winter,  Hereford.  The  mauufjcturo  ot  brilliant 
'crystal  flowers  of  v.arious  hues.    October  29. 

13/iJl.  E.  Lyon,  Liverpool.  Improvements  in  decorative  window 
panes  or  panels,  and  in  the  manufactm-e  thereof.    October  30. 

13.656.  F.  Dcfoing  and  W.  Defoing,  London.  An  improved  con- 
struction of  mould,  without  spriiy-s  or  valves,  for  moulding  articles 
of  glass.    October  30. 

lo.ftij.  T.  Walton,  Liverpool.  Improvements  in  the  manufacture 
of  glass  liidlow  ware,  and  in  machinery,  apparatus,  or  moulds 
-therefor.    October  31. 

15,944.  A.  D.  BroTan  and  A.  M.  Malioch,  Glasgow.  Improved 
app:initus  for  imparting  surface  ornamentation  to  glass.  Novem- 
ber 5. 

16,433.  J.  Sver,  Manchester.  Impi-ovcmcnts  in  the  silvering  of 
gl  iss.    Complete  Specification.    Xovember  13. 


IX.— BUILDING    MATERLVLS,    CLAYS, 
MORTARS,  AND  CEMENTS. 

APPLICATIONS. 

14,750.  C.  W.iiiu  and  A.  Clery.  London.  .Vn  improved  cement  or 
urtificial  stone.    Complete  Specification.    Octolier  13. 

14,7i».  .\.  Coion,  London.  Improvements  for  dr\ing  slun-y  in 
the  manufacture  of  cement  by  the  use  of  an  extracting  fan  to  ci-e;ite 
a  draught  for  kilns,  furnaces,  and  boilers.    Octolier  13. 

14,853.  G.  Paukhurst,  London.  An  improved  brick,  tile,  or  slab 
for  building  and  other  purppscs.    October  16. 


X.— METALLURGY,    MINING,   Etc. 
APPLICATIONS. 

11,702.  J.  X'icholas  and  H.  G.  Owen,  London.  Tlie  recovery  of 
metals  from  their  ores.    October  12. 

14,718.  E.  B.  Pope.  Glasgow.  Improvements  in  making  the 
joints  of  pipes  of  steel  or  copper,  or  other  similar  metal  or  alloy. 
Complete  Spocifieation.    October  13. 

14,"71.  R.  .\.  P.  Taunton,  Birniitigham.  Improvements  in  the 
manufacture  of  the  steel  shell  bodies  of  projectiles  for  machine 
guns  and  ordnance,  and  in  tools  or  apparatus  to  be  used  in  the  said 
manufacture.    October  13. 

14,807.  E.  Brazier  and  J.  Thompson,  London.  Improvements  in 
the  method  and  apparatus  employed  in  coating  metal  plates  or 
sheets  with  tin,  terne,  or  lead.    October  13. 

14.833.  A.  E.  Sarti,  London.  Improvements  in  copper  amal.gama- 
ting  plates.    October  16. 

14.837.  H.  H.  Fames,  Manchester.  Improvements  in  the  method 
of  and  apiiaratus  for  refining  metallic  ores.  Complete  Specification. 
October  16. 

It,ii37.  E.  Norton  and  J.  G.  Hodgson,  London.  Impi-ovements  in 
the  manufacture  of  sheet  metal,  and  in  apparattis  therefor. 
Complete  Specification.    October  17. 

14,916.  I.  Beardmore,  Glasgow.  Improvements  in  or  relating  to 
the  distributing  ».r  reaiilating  valve  of  regenerative  gas  furnaces  for 
steel-melting  and  analogous  purposes.    October  17. 

14,947.  I.  Beardmore.  Glasgow.  Improvements  in  or  relating  to 
the  distributing  or  regulating  valve  of  regener.itive  gas  furnaces  for 
steel-melting  and  analogous  purposes.    October  17. 

15.073.  A.  R.  Molison  and  T.  P.  Sims.  Swansea.  Improved 
machine  for  cleaning  tin-plate  from  the  oil  or  gre:ise  used  in  the 
process  of  manufacture,  and  such  like  purposes.    October  20. 

15,08.').  J.  "Willis.  Shefheld.  Improvements  in  the  manufheture 
and  finish  of  iron  and  steel  tools,  files,  forgings  and  castings. 
October  20. 

15,101.  C.  N.  B.  AVetzIar.- From  W.  I..  Card,  Viiited  States. 
Improvements  in  drv  concentrators  for  the  treatment  of  ores. 
October  20. 

15,110.  S.  S.  Lloyd,  jun.,  and  J.  H,  Lloyd,  London.    Improve- 
ments in  the   n.anufacturc  of   steel   and   iron   pipes   or   tubes. 
!    October  20. 

'       15,153.  H.  le  Xeve  Foster  and  Vf.  Coultas,  London.    Improve- 
'    ments  in  the  method  of  working  hot  blast  stoves  for  bhist  furnaces. 
October  22. 

15.136.  H.  S.  Blackinore,  London.  An  improved  process  for  the 
manufacture  of  sodium.    Complete  Specificati.di.    October  22. 

15,172.  E.  J.  Atelierley  and  K.  E.  Sarti,  London.    Improvements 
in  copper  amalgamating  plates.    October  22. 
1.5,213.  \,  R.  Molison  and  T.  P.  Sims,  Swansea.    Improved  process 
j    of  preparing  iron  or  steel  plates  for  the  after  process  of  tinning  and 
for  such  like  purposes.    October  23. 
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13.31!.  A.  Seddon.  Sheffield.  Improvements  in  apparatus  for 
turning  iind  otherwis*^  manipulating  and  supporting  ingots  and 
otliur  forms  of  stefl  or  iron.    October  2K 

15.3-2G.  C.  Hessel.  London.  Improvements  in  the  treatment  of 
auriferous  and  argentiferous  ores  of  antimony.    October  21. 

15,3*t.  G.  C.  Levey. Limdon.  An  improved  electric  miners'  safety 
limp.    October  25. 

ir..r,O0.  L.  Q.  Brin  and  A.  Brin.  London.  A  method  of  iilating 
nierals  witli  aluminium  and  other  metals  such  as  platinum,  silver, 
gold.  &C.    October  2!i. 

15,307.  L.  Q.  Brin  and  A.  Brin,  X#ondon.  Improved  methods  to 
alloy  metallic  aluminium  with  any  other  metal.    October  29. 

15,572.  W.  Ffld  and  G.  von  Knorre,  London.  Improvements  in 
the  manufacture  or  production  of  silicium  copper.    October  29. 

15,60ti.  G.  H.  Lloyd,  A.  L.  Lluyd,  and  H.  Bewlay,  J^ondon. 
Improvements  in  the  manufacture  of  malleabl'i  metal  pipe?-. 
October  30. 

15.fi(i7.  T.  K.  Cavill,  Sheffield.  Improvements  in  apparatus  used 
/or  holding  and  turning  inirots  and  other  n)asses  of  metal. 
October  30. 

15,G27.  M.A.  Howell.  London.  Improvements  in  the  process  of 
carbonising  steel  in  bars  or  plates,  and  in  the  jicrinanent  retorts 
or  boxes  enii)loyed  thei-ein.    October  30. 

15,693.  A.  Tievy,  London.  Improvements  in  the  dipping  pi-ocess 
for  depositing  metals  upon  iron  and  steel.    Octol)er  31. 

15,7uS.  M.  Yislesias,  London.  A  new  or  improved  method  of 
treating?  the  etilueut  waters  from  mines,  or  other  waters  holding 
metals  in  solution.    October  31. 

15,721.  J.  Pointon,  Huyton.  Improved  method  of  manufacturing 
cast  iron,  by  which  the  sulphur,  phosphorus,  and  silicon  are 
eliminated,  applicable  also  to  the  production  of  malleable  iron 
and  steel.    November  1. 

15,si2.  G.  A.  Dick,  London.  Improvements  in  the  manufacture 
of  artic'les  from  metals  and  fVom  metallic  alloys  and  compounds. 
Noveml)er  2. 

13.S70.  H.  Marcu^sen  and  L.  Aubanel,  London.  An  improved 
process  and  apparatus  for  producing  castings,  especially  middle 
size  and  small  eastings.    Xovember  2. 

15,871.  H.  Marcussen  and  L.  Aubanel,  London.  An  improved 
j)rocess  and  appanitus  for  producing  stereotype  plates.    November  2.    ; 

15,972.  V.  E.  Chatillon.  London.  An  improved  process  of  con- 
densation of  raetaUic  vapours.    November  5. 

Hi.nW.  A.  G.  Greenway  and  J.  C.  Stitt,  Liverpool.  Improvements 
in  and  connected  with  the  manufacture  of  iron.    November  6.  j 

lti,Oi>l.  H.  J.  Smitli,  Glasgow.  Improvements  in  and  relating  to  j 
steel  and  iron.    November  0.  I 

l(i.221.  E.  L.  Ransorac,  London.  Certain  improvements  in  | 
sti-engtheniu'^  and  testing  wrought  metal  and  steel  bars.  Com-  j 
plete  Specification.    November  9.  i 

lt),2.^1.  J.  Hilton,  London.  Improvements  in  cupolas  and  in 
meiins  for  operating  the  same.    November  9,  I 

1»5,235.  W.  Pattei-son,  Newcastle-on-Tyne.  Improvements  in 
mineiV  safety  lamps.    November  9. 

10,403.  F.  Tribbensec,  London.  An  improved  process  for  pro- 
viding copper,  iron,  and  other  metallic  vessels  with  a  lining  or 
coating  of  lead.    Complete  Specification.    November  12. 

16,*19.  D,  Bn^thei-s  and  Co.,  Limited,  and  E.  A.  Davies.  London. 
Improvements  in  preparing  metal  sheets  or  plates  previously  to 
coating  the  same  with  other  metals.    November  H. 

H!.451.  J.   Ewart,  Liverpool.     Improvements  in  or  relating  to 
protecting  surfaces  of  iron  or  steel  from  oxidation,  and  forgiving    ; 
them  an  ornamental   appearance,  applicable  for  gun-barrels  and 
other  bright  work.    November  13. 

10,4!I9.  H.  B.  Fulton,  Kirkintilloch.    Improvement  in  the  treat- 
ment of  quartzose  or  silicious  and  sulphuretted  ores  containing    ■ 
gold,  silver,  or  copper.    November  14. 

lG,5l)l.  J.  H.  PoUok.  Glasgow.  An  improvement  in  the  wet 
method  of  extracting  gold  from  crushed  ores  or  other  finely  divided 
auriferous  material.    Noveml^er  14. 

lt!,5tJ7.  H.  Schneider,  London.  Improvements  in  the  manufacture 
of  iron  and  steel  alloyed  with  nickel.    November  14. 

ir..56S.  H.  Schneider.  A  manufacture  of  iron  and  steel  alloyed 
witli  copper.    November  14. 

1(>,.'5G9.  H.  Schneider.  A  manufacture  of  steel  alloyed  with  copper. 
November  14. 

COMPLETE  SPSCIFICATIOXS   ACCEPTED, 

1887. 

10,,5SS.  F.  Feiuon.— From  J.  'Woolford.  Extracting  goll  from 
simple,  compound,  and  refi  actory  ores,  slags,  or  wastes,  or  cinders  of 
oi-es  or  metals,  by  fusion  with  antimonisic  compounds.    November  3. 

14,371.  .1.  Toy  and  S.  H.  Stephens.  Machinery  foi-  rodvicing  tin 
stutf  and  other  partially  pulverised  ores  to  extract  the  metal 
therefrom,  also  for  grinding  paint,  cement,  and  other  hard  substances. 
October  27. 

14,602.  C.  Netto,  Manufacttire  of  sodium  and  potassium,  nnd  ' 
apparatus  therefor.    Noveml>er  3. 

14,90+.  C.  W.  Kitto.  Apparatus  for  distributing,  mixing,  sepa- 
rating, grinding,  cleaning,  and  amalgamat^iug  gold  or  other  ores  or 
tailings.    Novembers. 

16,604.  A.  S.  Uamage,  Chemical  treatment  or  utilisation  of  scrap  ' 
tin  or  terne  plates,  scrap  zinc,  galvanised  iron,  &c.    November  10. 


1B,S52.  E.  J.  Ball  and  B.  H.  Brough.    Appliances  for  amalgamating 

auriferous  and  argentifen^'Us  substances.    October  27. 

17,0.37.  Vi.  Robinson.    Ingot  moulds.    Noveml>er  10. 

17.127.  J.  Liw  and  H.  I>aw.  Apparatus  for  heating,  hardening, 
and  tenii>ering  strel  wire.    November  3. 

17.1»»9.  I).  Edwards,  R.  Ix*wis.  and  P.  Jones.  Apparatus  for 
coating  metal  plates  with  tin  or  oiher  metal.    November  17. 

17,770.  J.  Lysaeht.   Apparatus  for  coating  metal  plates.  October27. 

17,X09.  F.  Riirtiud.  Furnaces  for  smelting  zinc  and  other  ores. 
Octotier27. 

17.8iMi,  AV.  Dick,  jun.  Securing  cast  metal  plate  work  together. 
November  10. 

1888. 

36.  R.  R.  Gubbins.    Manufacture  of  bar  iron.    November  3. 

41S.  J.  H.  Darby.    Manufacture  of  steel  or  iron.    November  10. 

716.  J.  Noble.  Regenerative  furnaces  for  use  in  the  manufacture 
of  steel  and  other  metals.    November  17. 

6143.  E.  A.  Davies.  The  construction  of  galvanised  cisterns  and 
tanks.    Noveml>er  3. 

7159.  S.  T.  Dahl.  ^Method  and  apparatus  for  amalgamating  gold 
and  other  metals.    October  27. 

12,63?.  T.  Williams.  Pulveriser  for  metallic  ores,  ic.   Noveml3erl7. 
14,4.35.   J.    R.    R.    Yeats.    Proojss   for   amalgamating   gold   by 
volatilised  mercurj'.    November  lo. 


XL— ELECTRO-CHEMISTRY  and  KLBCTRO- 
METALLURGY. 

APPLICATIONS. 

15,2-37.  5L  "W.  "SV.  Mackie,  London.  An  improved  prwess  for  the 
manufacture  of  alkal-ne  metal"*,  such  as  aluminium,  chromium, 
&e.,  by  electrolysis  and  chemical  reactions,  and  apparatus  tlierefor, 
October  23. 

1.5,252.  O.  E.  Madden  and  A.  F.  Gladden,  London.  Improved 
machines  for  makins;  batterv  plates.  Complete  Specification, 
October  2;J. 

15,369.  P.  A.  Fiebet  and  A.  Nodon,  Paris.  Improvements  in 
secondary  batteries.    Complete  Specification.    October  25. 

15.3S8.  A.  Shippey.— From  A.  G.  W.iterhouse,  United  States.  Im- 
provements in  apparatus  for  rcffulaling  dynamo-electric  machines. 
Complete  Specificition.    Octob?r  25. 

1.5,t:«.  T.  J,  Handford.— From  L.  Duncan.  Vnited  Stat<'s.  Im- 
provement-sin plates  or  electrodes  for  secondary  batteries,  and  in 
the  methods  of  making  the  same.    Octolier  26. 

15,506.  L.  Q.  Brin  and  A.  Brin.    See  Class  X. 

15,50'^.  L.  Q.  Brin  and  A.  Brin,  London.  Improved  methods  of 
produciuK  aluminium  and  its  alloys  bv  means  of  electricity. 
October  29. 

15,626.  P.  Sehoop,  London.  Improvements  in  electric  batteries. 
October  30. 

15,741.  P.  V.  McMahon,  Louth.  Improvements  in  dynamo-electric 
machines.    November  1. 

15,755.  A.  J.  Jarman,  London.  Improvements  in  the  construction 
of  dry  galvanic  cells,  and  elements  therefor.    November  1. 

15368.  A.  Winkler,  A.  Kubnt,  and  R.  DeissW.  Berlin.  A  process 
of  reduction  of  aluminium  by  electrolysis.    Noveml>er  2. 

15.910.  L.  Kayser,  London.  Improvements  in  galvanic  batteries. 
November  3,  but  ante-dated  (under  sec.  103,  Patents  Act,  18S3) 
April  13. 

16,048.  W.  P,  Thompson.— From  C.  H.  Thompson.  Vnited  States. 
Improvements  in  or  relating  to  secondary  or  storage  batteries. 
November  6. 

Ifj,t4<).  E.  Tyer,  London.  Improvements  in  the  charging  of 
secondary  electric  batteries  from  primary  batteries,  and  apparatus 
for  that  purpose.    Novem*jer  7. 

16.479.  H.  H.  Lake.— From  H.  AValter,  United  States.  Improve- 
ments in  storage  or  secondary  batteries.    November  13. 

16,4.si.  E.  M.  H.  Andreoli,  London.  Improvements  in  ungummins 
and  bleaching  by  electrolysis  flax,  hemp,  cotton,  and  similar 
exogenous  pLints.    Complete  Specilication.    November  13. 


COMPLETE  SPECIFICATIOXS   ACCEPTED. 

1887. 

1 M94.  W.Spilker.  ElcL'troIysing chlorides. bromides, and  iodides, 
and  utilising  the  products  thereof.     November  3. 

16,296.  A.  F.  St.  George  and  C.  R.  Bonne.  Primary  and  secondary 
galvanic  batteries.    October  27. 

16,455.  H.  Thame.    Secondary  batteries.    November  3. 

16,790.  S.  C.  Hanburg.  Dynamo-electric  machines.   November  10, 
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1888. 

39.  E.  T.ver.    Voltait-  batteries.    October  27. 

208.  O.  C.  D.  Uoss.  Utilisation  of  wivste  prodiKts  fi-om  cliolriciil 
batteries.    Nnvt'iiiber  10. 

47.!.  W.  Webster,  jiiii.    Sec  Class  XVIII.,  B. 

2259.  H.  Mestern.  TliiTmo-clcctric  and  furnace  batteries.  No- 
vember 10. 

7S2t!.  H.  B.  Cox.    Galvanic  generators.    October  27. 

10.H.'i.  C.  Gassner,  jvm.    Electrical  dry  elements.    November  10. 

11,817.  J.  C.  Hobbs.    Electric  tnrmices.    November  3. 

11,890.  C.  R.  Bonne.— From  L.  Scliaefer.  Jlethod  of  stoi>ping  off 
when  etching  or  met-.il  plating  by  galvanic  action.    November  3. 

12,4."i3.  W.  v.  Thompson.  —  Prom  P.  Dichl.  Apparatus  for 
hai-tlening  and  tempering  l)y  electricity.    November  17. 

13,122.  E.  .J.  Patcrson  and  C.  F.  Cooper.  Armatures  of  dynamo- 
electric  machines.    November  10, 

13, 191.  K.  M.  H.  Andreoli.  Ungumming  and  bleaching  by  electro- 
lysis China  grass,  rhea,  ramie,  and  other  nettles.    October  27. 

11,522.  D.  Humphreys.    Galvanic  batteries.    November  10. 


XII.-FATS,   OILS,   -iND   SOAP  MANUFACTURE. 
APPLICATIONS. 

U,i',92.  H.  Hitter  von  Dahraen,  London.  An  improved  manufac- 
ture of  oleaginous  material  from  hydrocarbons,  applicaljle  lor 
saponification  and  other  jjurposcs.    OotoVier  12. 

15,124.  J.  C.  A.  Briinner,  London.  Improvements  in  and  relating 
to  the  purification  of  glycerin.    October  20. 

]5,5S8.  H.  C.  Ponlsham,  London.  An  improved  soap  powder. 
October  29. 

15,5S0.  W.  Thoniham,  Hull.  An  improvement  in  wood-oil  press 
wrappers  or  plates  used  in  the  extraction  of  oil  from  various  seeds 
and  nuts  by  hydi'aulic  pressure.    October  30. 

16,328.  M.  Crawford,  Liverpool.  Improvements  in  or  relating  to 
the  treatment  oil-bearing  substances  (hiring  expression  of  the  oil, 
aud  in  presses  applicable  for  receiving  and  discharging  such 
substances  without  mteimission.    November  10. 

10,340.  H.  C.  Foulsham,  London.  An  improved  soai>  powder. 
November  10. 

COMPLETE  SPECIFICATIONS   ACCEPTED. 

1888. 
{1939.  J.  Thomson.    Ifercurial  antiseptic  soap.    November  10.  _ 
13,8.)0.  H.  Hamelle.    Apparatus  for  filtering  and  clarifying  oil. 
November  3. 


Xni.— PAINTS,  PIGMIiNTS,  VARNISHES,  akd 
KESINS. 

APPLICATIONS. 

U,8.)4.  B.  F.  Mclntyre,  London.  An  improved  fireproollng  and 
preserving  compound.    Complete  Specification.    October  16. 

1.1,.i61.  T.  Bayncs.  W.  H.  Doughty,  and  H.  T.  Greaves,  London. 
An  improved  jjaint  or  composition  especialty  suittible  for  coating 
ships'  bottoms,  and  the  process  of  manufacturing  the  same. 
October  29. 

15,971.  J.  Danby,  London.  A  cement  or  paint  coating  or  covering 
for  i)rotccting  iron  or  steel  ships  and  other  vessels  or  structures 
liable  to  corrosion  through  exposure  to  water  or  otherwise.  No- 
vember 5. 

15,997.  A.  J.  Boult.— From  C.  H.  Eicbler,  Gennany.  Improve- 
ments in  the  manufacture  of  paint.  Complete  Specification. 
November  5. 

16,i'35.  .S.  Challonor,  London.  Improvements  in  lacquers  and 
varnishes.    November  (i. 

16,1  S5.  A.  J.  Smith,  London.  Improved  apparatus  for  dressing 
wlxite  lead  aiul  other  colours.    November  8. 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

1887. 

11,371.  J.  Toy  aiul  S.  H.  Sti'phens.    Sec  Class  X. 

13.772.  F.  Crane.— From  W.  D.  Field.  Process  for  purifying  or 
Clarifying  shellac  or  solul  ions  of  shellac.    November  17. 

17,412.  A.  Ford.  Composition  for  coating  fabrics  for  wlvertisiug 
and  other  purposes.    November  17. 


1888. 

7206.  C.  Str.auh.    Willi  covering  composition.    October  27. 

10,379.  J.  II.  Jackson.  Liquid  enamelling  composition.  Novem- 
ber 3. 

11,107.  J.  AV.  Hall.— From  G.  T.  Lewis.  Manufacture  of  lead 
pigments  and  apparatus  therefor,    November  10. 


SIV.— TANNING,  LEATHER,  GLUE,   and   SIZE. 

APPLICATIONS. 

14,869.  G.  V.  Anderson  and  C.  W.  Gouert,  London.  Improvements 
in  machines  for  the  treatment  of  hides  and  skins.  Complete 
Specification.    October  16. 

14,889.  J.  HaufI,  London.  Means  for  removing  lime  from  skins, 
kips,  or  hides,  and  for  swelling  or  puffing  the  same.  Complete 
Specification.    October  16. 

16,515.  L.  D.  S.  Cufilin  and  G.  Hughes,  London.  A  new  improved 
machine  for  extracting  the  hair  from  skins.    November  14. 

16,618  S.  Wohle,  London.  Improved  process  and  ingi-edients  for 
treating  leather  hides  to  render  them  imi)ervious  to  water,  to  make 
them  grease-proof  and  have  great  wear-resisting  properties.  No- 
vember 15. 


COMPLETE  SPECIFICATION  ACCEPTED. 

1888. 

14,889.  J.  HauS.    Uemoviug  the  lime  from  skins,  kips,  or  hides, 
aud  sweUing  or  puffing  the  same.    November  17. 


XV.— AGRICULTURE,  MANURES,  Etc. 

APPLICATIONS. 

14,865.  F.  Lavingtou,  London.  Improvements  in  the  manufacture 
of  manure  from  peat.    Octobei'  16. 

15,145.  C.  N.  Watts,  London.  Fertilising  compound.  Octo- 
ber 27. 


COMPLETE  SPECIFICATION   ACCEPTED. 

1888. 
571.  F.  I.  R.  Seaver.    Improvements  in  manures.    November  17. 


XVI.— SUGARS,  STARCHES,   GUMS,  Etc. 


APPLICATIONS. 

15.815.  R.  H.  Steedman,  Glasgow.  Improvements  in  treating  a 
product  obtained  from  seaweed.    November  2. 

16,138.  E.  Fahrig  and  H.  E.  Billing,  London.  Imijrovenicnts  m 
the  manufacture  of  sugar  aud  apj)aratus  therefor.    November  7. 

16,;J97.  F.  Bander,  London.  Improvements  relating  to  the  refining 
of  sugar  and  to  the  treatment  of  syrup  obtained  therefrom.  Com- 
plete Specification,    November  12. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 


1762.  A.  Chapman.  Apparatus  for  evaporating  siiccharinc  or 
other  solutions  or  liquids.    November  17. 

13,129.  O.  Bluhme.  Filtration  of  beetroot  juice  in  process  of 
making  beetroot  sugiu-,  and  utilisation  of  the  filtering  material 
thereafter.    October  27. 
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XVII.— BREWING,   WINES,   SPIRITS,   Etc. 


APPLICATIOXS. 

14.824.  W.  P.  Thompson.— From  P.  F.  Tettelin,  Belgium.  Im- 
provements in  the  manufacture  of  yeast,  and  its  application  in  the 
protluctioii  uf  palaiablealcohols  therewith.  Complete  Specification. 
Octoljer  15. 

14.9<U.  J.  H.  Wheeler,  Bristol.  An  improved  method  of  sparging 
mash  tun  "goods."  :md  spargers  therefor.    October  IS. 

14.1K55.  E.  A.  B.  Beaumont,  Brighton.  A  means  by  which  alcoholic 
liquors  may  lie  rendereil  more  wholesome.    October  IS. 

14,98.S,  R.  R.  Hutohinson.    See  Class  I. 

15,013.  S.  Briggs,  London,  .^n  improved  apparatus  or  means  for 
drawing  off  liquids  from  tanks  or  vats  without  disturbing 
sediment  such  as  in  wort  or  other  liquors.    October  IS. 

15,171.  W.  Lawrence,  London.  Improvements  in  brewing 
apparatus.    October  22. 

15,21)1.  W.  Euhn,  London.  Improvements  relating  to  the  treat- 
ment of  beer,  wine,  and  other  liquids,  and  to  apparatus  therefor. 
Complete  Specification.    October  23. 

16,582.  J.  Clegg,  Liverpool.  Improvements  in  the  purification  of 
aleohohc  liquors  or  other  substances  containing  impurities  more 
voLitite  than  themselves,  or  capable  of  being  destroyed  by  gases 
innocuous  to  the  gooils  operated  upon,  and  in  apparatus  therefor. 
November  15. 


COJrPZETE   SPECTFICATIOXS  ACCEPTED. 

ISSS. 

1.3.294.  A.  D.  Meritens.    Process  for  treating  and  purifying  water, 
lx>er,  wine,  and  other  liquids,  and  apparatus  therefor.    October  27. 
I  14.S24.  W.  P.  Thompson.— From  P.  F.  Tettelin.    Manufacture  of 
yeast,  and  its  application  in  the  production  of  palatable  alcohols. 
November  17. 


XVIII.— CHEMISTRY  OF   FOODS,  SANITARY 
CHEMLSTRY,  asd  DISINFECTANTS. 

APPLICATIOKS. 

A.— CnEMISTBT  OF  FOODS. 

14,943.  E,  Edwards.— From  J.  Lape.vrere,  France.  An  improved 
preparation  to  be  used  as  a  substitute  for  or  in  combination  with 
coffee.    October  17. 

13,.3t>4.  Sir  E.  B.  Sladen,  E.  McLeod,  and  C.  H.  "White,  London. 
Treating  dangway  beans  (cassia  tora)  cassia  occidentalis  as  a 
substitute  for  coffee.    Complete  Specifie:ition,    October  25. 

15,751.  J.  Quaglio.  London.  The  manufacture  of  soup  or  bouillon 
capsules.    Complete  Spceitieation.    Novemlwr  1. 

15.S13.  R.  S.  Baxter  and  G.  D.  Macdougald,  Gbsgow.  Improve- 
ments in  the  manufacture  of  seed  cake  or  cattle  food  from  cotton 
seed.    November  2. 

16,.3,35.  H.  Stuchelhaus,  Loudon.  An  improved  process  for 
manufacturing  consened  meats.  Complete  Specification.  Novem- 
ber 10. 

B.— SA5IIABY  CHEjaSIBT. 

14,709.  W.  Horstall,  London.  A  new  or  improved  construction  of 
furnaces  for  buminz  towns'  or  other  refuse.  Complete  Specification. 
October  13. 

15,133,  G.  Collier,  Staple-fitz-Payne.  The  purification  of  water 
and  other  liquids.    October  22. 

15,.321.  H.  WoUheim,  London.  An  improved  process  for  clarifying, 
purif.ving.  disinfecting,  and  utilising  sewage  and  other  foul  or  waste 
waters.  "October  2t. 

15,702.  H.  L.  Sulman  and  E.  E.  Berry,  London,  Improvements 
in  the  purificat  ion  of  waters  contaminated  with  sewage,  dye-matters, 
or  other  impurities.    October  31. 

15,810.  E.  Knowles,  Accrington.  Improvements  in  and  combi- 
nation of  mechanical  applications  for  the  puriScation  of  sewage. 
November  2. 

15,8.30.  3.  Dowse  and  E.  Harin,  London.  Improvements  in 
purifying  fumes  from  norious  constituents.    November  2. 

16,093.  J.  G.Lorrjin,  London.  Improved  method  of  and  apparatus 
for  the  formation  of  oi-sanic  oiides.  and  the  oxidation  of  matter 
suspended  or  dissolved  in  Uquids.    November  7. 

C— DiSISFECTASTS. 

15.013.  C.  A.  Day.— From  W.  H.  Daniels,  United  States.  Antiseptic 
compound.    October  19. 

15.076.  J.  E.  Re.vnolds,  Dublin.    Improvements  in  disinfectants 
October  31. 


15,925.  T.  Rowan,  L.  Hakeman,  and  The  Coal  Tar  Disinfectants 
Company,  London.  Improvements  in  apparatus  for  distributing 
disinfectants.    November  3. 

15.993.  C.  T.  Kingzett,  London.  Improvements  in  the  preparation 
and  preservation  of  peroxide  of  hydrogen.    November  5. 

15.994.  C.  T.  Kingzett,  London.  Improvements  in  the  preparation 
of  antiseptics,  disinfectants,  and  sanitar.v  reasents.    November  5. 

1<!.242.  H.  WoUheim,  London.  S.  new  reagent  for  disinfecting, 
preservative,  or  remedial  purposes.    November  9. 

lo.kl.3.  J.  E.  P.  Meyer,  London.  An  improved  compound  or 
composition  for  developing  ozouised  oxygen.    November  13. 


COUPLETS   SPECIFICATIONS  ACCEPTED. 

A.— Chemistbt  of  F00D3. 

1887. 
17,750.   W.    L.   Williams   and    S.   Pnplett.     Mode   of   applving 
mechanical  refrigeration  for  the  preservation  of  alimentary  "and 
other  substances,  and  apparatus  therefor.   October  27. 

1838. 

165,3.  H.  H.  Lake.— From  F.  Tcidemann.  Process  for  presening 
eggs.    October  27. 

14.113.  W.  C.  Hallett.  -  From  K.  G.  D.ihl.  Apparatus  for 
preserving  milk.    November  17. 

B.— Sajtitabt  CHEinSTET. 

1SS7. 
17,630.  J.  B.  Alliott.    The  disposal  of  towns'  refuse  bv  bnmin», 
utilisiuff  the  heat  generated  therefrom,  and  apparatus  therefor.' 
October  27. 

17,650.  A.  H.  Hobson  and  C.  II.  Rosher.  Method  of  and  apparatus 
for  purifying  water.    Octol)er  27. 

1888. 

472.  W.Webster,  jun.  Apparatus  for  treating  sewfise  and  other 
impure  liquids  by  electrolysis.    November  17. 

1105.  W.  Webster,  jun.  Means  for  treating  sewage  bvelectrolvlic 
action,  and  for  disposing  of  the  deposits  thereof.    November  10." 

14,709.  W.  Horsfall.  Furnaces  for  bumins  ton  ns'  or  other  refuse. 
November  17. 

C— DlSIXFECTAXTS. 

1888. 

1.393.  J.  Hanson.  Sleans  for  effecting  the  evolution  of  sulphurous 
acid  for  disinfecting  and  deodorising.    November  17. 

69.39.  J.  Tliomson.    A  mercurial  antiseptic  soap.    November  10. 

7854.  W.  P.  Thompson.— From  P.  Matcovieh  .ind  A.  Gtossich.  A 
septic  or  antiseptic  paper,  applicable  for  use  as  bandages  for  wounds, 
or  for  hygienic  or  presenative  purposes.    November  3. 


XIX.— PAPER,   PASTEBOARD,  Etc. 
APPLICATIONS. 

13,189,  H.  J.  Allison.  —  From  K.  J.  Collins,  United  States 
Improvements  in  celluloid  and  analoeous  bindings  and  the  like 
October  23. 

15,956.  J.  n.  Shorrock,  London.  A  new  or  improved  machine  for 
preparing  or  finishing  wood  pulp  and  other  vesetable  fibres  for 
making  paper.    November  5. 

16.4i>5.  O.  Imray.— From  .1.  E.  France,  United  States.  Improve- 
ments m  manufacture  of  collars,  cuffs,  shirt  fronts,  and  other 
ornamental  articles  from  celluloid,  xylonite,  or  other  prroxylinc 
comiwunds.    Complete  Specification.    Novemljer  13. 

COMPLETE  SPECIFICATIONS  ACCEPTED. 

18S8, 

1146.  F.  Hawke  and  C.  J.  Ford.  Method  and  apparatus  for 
producing  water-mark  like  designs  on  paper,  Ac.    November  17. 

4704.  W.  P.  Bruce.  Manufacture  of  paperand  apparatus  therefor. 
Novemljer  10. 

7834.  W.  P.  Thompson.— From  P.  Matcovieh  and  A.  Grossich. 
See  Class  XVIII.,  C. 
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XX.— FIXE   CHEMICALS,   ALKALOIDS, 
ESSENCES,  AND   EXTKACTS. 

APPLTCATIOXS. 

1*877.  G.  Christophfr  and  R.  W.  Li^ftwicli,  London.  Improve- 
ments in  the  preparation  and  trciitment  of  extract  of  tea. 
October  in. 

15,299.  W.  P.  Thompson.  —  From  G.  D.  Nellenstcyn,  Holland. 
Improvements  in  extnu-tins  perfnnies  from  flowers,  fruits,  and 
other  substanei'S  fontainintr  ethereal  oils  or  aromatic  matters,  and 
apparatus  therefor.    Complete  Specification.    October  2 1. 

lfi,40*.  J.  y.  Johnson.— From  T.  von  Heyden,  Germany.  Ini. 
provements  in  the  nianiifiicturo  or  production  of  parosybenzoic 
acid.    Noveuiber  12. 


XXI. 


-PHOTOGRArHlC  MATERIALS  axd 
PKOCESSES. 

APPLICATIONS. 


15,(ifiS.  T.  P.  Graham,  Bedford.  Pint  >gi-a|ihic  appliances. 
October  1!'. 

15,9S4.  D.  Grant.  Tendon.  Improve  1  means  of  prodnciii?  cofacs 
of  phot'ipraphic  pictin*es  in  colours.    November  j. 

]6,*25S.  W.  Oldham.  London.  An  improvement  in  tile  method  of 
and  materials  or  compound  employed  in  developing  photogmidiic 
pictures  or  images.    Xovember  9. 

36,537.  W.  Oldham,  London.  ,Vn  improvement  in  the  method  of 
and  materials  or  compound  employed  in  developin;<  photographic 
pictures  or  images.    November  1 1. 


XXII.— EXPLOSIVES,   MATCHES,  Etc. 

APPLfCATIOXS. 

14,699.  F.  Vl.  Pleydell  Bouverie.  A.  Brock,  and  G.  J.  Mayer. 
London.  Improvements  in  pyrotechnic  signals,  chiefly  designed 
for  naval  and  military  purposes.    Octolx-r  12. 

14.Slt.  AV.  Ellicott,  London.  Improvements  in  the  manufacture 
of  cartridges.    October  15. 

15,02S.  F.  J.  Sliand,  Glasgow.  Improvements  in  or  connected 
with  cartridges  for  blasting.    October  19. 

15,007.  E.  Turpin,  London.  An  improved  explosive  shell. 
October  19. 

15.159.  J.  C.  Thompson.  London.  A  mechanical  fuse  for  causing 
the  explosion  of  shells  and  indicating  the  'uiiuber  of  revolutions 
performed  and  distances  traversed  b.v  projectile'".    October  22. 

15,(592.  J.  Co.t;,  Greenwich.  An  improved  method  of  and  appa- 
ratus for  mixing  dynamite.    October  31. 

15,934.  \  Noble,  London.  Improvements  in  fuses  or  igniting 
apparntns  for  nrmonr-pierciiig  shells.    November  3. 

lt).117.  "W.  BnOge,  Launeeston.  Improved  smokeless  gunpowder. 
November  7. 

in,2l.*J.  H.  S.  ^faxm,  London.  Improvements  relating  to  the 
manufacture  of  explosives,  and  to  apparatus  llierefo-.    November  8. 

1G,.'5S2.  L.  "Walters,  London.  An  improved  detonating  toy  or 
tracker,    November  12. 

16,59*.  T.  A.  Bayliss,  Birmingham.  Improvements  ill  percussion 
fuses  for  quick-firing  ca-tridpes  or  other  ammunition.  S'ovember  15 

COMPLETE   SPECIPICATIOXS   ACCEPTED. 

13S7. 

17..''»06.  G.  Quifk.  Improvements  in  cartridges  for  ordnance 
p.irtly  applicable  to  gnni  owdcr  generally.    November  17. 

1888.  , 

641.  Baron  .\rmstrong.     Fuses  for  projectiles. 

loai.    C.   D.    Abel. -From    H.   Schoneweg. 
explosive  compounds.    Novend  er  17. 

26li2.  M.  von  Forstar  an  1  O.  WnliT.  Explosive  lU'ojectiles, 
November  17. 


November  10. 
Improvements   in 


Printed  and  Published  by  Eybe  and  SPOTTIBWOOIiE,  East  Harding  Street,  London,  E.C.,  for  the  Society  of  Chemical  Industry. 


THE   JOURNAL 


OF  THE 


Society  of  Cl^emical  3nbu5trY: 

A   MONTHLY    RECORD 

FOE  ALL  INTERESTED  EST  CHEMICAL  MANUFACTURES. 


Ko.  12.— vot.  vn.] 


DECEMBER   31,   1888. 


t Non-Members  30/-  per  annum ;  Members 
21/-  per  Set ;  Single  Copies  2/6. 


COf  ^ori'ttp  of  €\)tmm\  intiustrp. 

Past  Presidents: 

Sir  H.  E.  Eoscoe,  M.P.,  LL.D.,  V.P.E.S 18S1— 18S2. 

Sir  Frederick  Abel,  C.B.,  D.C.L.,  F.E.S 18S2— 188S. 

Walter  WtiaoD,F.R.S 1S83— 1884. 

W.  H.  Perkin,  Ph.D..  F.H.S l*i*-lSS.l. 

E.  K.  Muspratt 1SS5— 18S6. 

David  Howard 1S86— 1887. 

Prof.  James  Dewar,  F.E.S 1S37— 188S. 


COUNCIL  FOE   YEAB   ENDING  JULY,   1889. 


President :  Ludwie  Mond. 
Vice-Presidents  : 
Sir  I.  Lowfhian  Bell,  F.E.S.  Darid  Howard. 

R.  Forbes  Carpenter.  I        Ivan  Levinstein. 

Prof.  F.  Clowes.  D.Sc.  E.  K.  Muspratt. 

Sir  J.  >'eilson  Cuthbertson.  I        Sir  H.E.  Eoscoe,  M.P.,  F.E.S. 

Prct.  James  Dewar.  F.t!..S.  Prof.  W.  A.  Tilden,  F.E.S. 

Dr.  .Tohn  Evans,  F.E.S.  John  Williams. 

Ordinary  Members  of  Council  : 
Alexander  3f.  Chance.  F.  J.  Rowan. 

James  Duncan.  Dr.  Edward  Schunck,  F.E.S. 

A.  E.  Fletcher.  E.  C.  C.  Stanford. 

S.  H.  Johnson.  J.  C.  Stevenson,  3I.P. 

B.  E.  E.  Xewlands.  |       T.  W.  Stuart. 
B.  S.  Proctor.  Thos.  T.vrer. 

With  the  Chairmen  and  Secretaries  of  Sections. 

Honorary  Treasurer: 
E.  Eider  Cook,  Esst  London  Soapworks,  Bow,  E. 

Honorary  Foreign  Secretary  : 
Dr.  Ferdinand  Hurter. 

General  Secretary :  Charles  G.  Cresswell. 

Offlees: 
Palace  Chambers,  9.  Bridge  Street,  Westminster,  S.W. 


THE  JOUENAIj. 


Publication  Committee : 


The  President. 

1    Prof.  A.  K.  Huntington. 
I    F.  Hurter,  Ph.D. 

F.  Jones,  F.E.S.E. 

Ivan  Levinsteui. 

Prcf.  E.  Meldola.  F.E.S. 

E.  K.  Mnspratt. 

C.  O'Sullivan,  F.E.S. 

John  Pattinson. 

W.  H.  Perkin,  Ph.D.,  F.E.S. 

Sir  H.  E.  Eoscoe,  M.P.,  F.^. 

Juhn  .Spiller. 

A.  Xorman  Tate. 

Thomas  Tyrer. 


Sir  F.  A.  .4bel.  F.E.S. 

A.  H.  Allen. 

Prof.  H.  E.  Armstrong,  F.E.S. 

G.  H.  Baile.v,  D.Sc,  Ph.D. 

Joseph  Bernays,  M.I.C.E. 

H.  Frunner. 

W.  Lant  Carpenter. 

Prof.  Frank  Clowes,  D.Sc. 

W.  T.  Dent. 

Prof.  Jas.  Dewar,  F.E.S. 

John  Heron. 

D.  B.  Hewitt,  M.D. 

David  Howard. 

Prof.  J.  J.  Hummel.  I 

Sditor : 
Watson  Smith,  The  Owens  College,  Manchester. 


ASSISTED  BY  THE  FOLLOWING  STAFF  OF 

Abstractors: 

D.  E.  Jones,  B.Sc. 


T.  L.  Bailey,  Ph.D. 
G.  H.  Beckett. 

D.  Bendii. 
£.  Bentz. 

E.  E.  Berry. 
E.  J.  Bcvan. 
Bertram  Blount. 
Arthur  G.  Blojam. 
C.  H.  Bothamley. 
E.  G.  Clayton. 
JuUus  B.  Cohen,  Ph.D. 
C.  F.  Cross. 

A.  E.  Davis. 

Gibson  Dyson,  Ph.D. 

W.  W.  Haldaue  Gee,  B.Sc. 

C.  Xapicr  Hake. 

S.  Hamburger,  Ph.D. 

Oswald  Hanulton. 

John  Heron. 

Bertram  Hunt. 

C.  C.  Hutchinson. 


W.  E.  Kay. 
A  J.  KJng.B.Sc. 
F.  S.  Kipping,  D.Sc. 
Chas.  A.Kohn,Ph.D. 

F.  W.  T.  Krohn. 

J.  Walter  Leather,  Ph.D. 
A.  Liebmann,  Ph.D. 

D.  A.  Louis. 
W.  Macnab. 

G.  Harris  Morris,  Ph.D. 
J.  M.  H.  Munro,  D.Sc. 
H.  T.  Pentermami. 

S.  G.  Eawson.  B.Sc, 
A.  Ec-e,  Ph.D. 
P.  W.  Renaut. 
A.  Studer,  Ph.D. 
Bertram  Thomas. 
Eustace  Tbomas. 
V.  H.  Veley,  M.A. 

E.  Lloyd  Wliiteley. 
X.  Wingham. 


NOTICES. 


Members  are  hereby  advised  that  the  snbscription 
of  25s.  for  1889  is  now  due.  The  Council  having 
resolved  to  enforce  Bye-law  29,  only  such  members 
as  have  paid  their  subscriptions  will  henceforward 
receive  the  Journal.  Cheques  and  orders  should  be 
made  payable  to  the  Hon.  Treasurer,  E.  Eider  Cook, 
and  forwarded  to  him  at  Bow,  unless  it  be  desired 
to  notify  a  change  of  address,  in  which  case  the 
subscription  and  change  should  be  forwarded  to  the 
Gteneral  Secretary. 


'  Members  who  require  back  numbers  are  requested 
to  make  application  only  to  the  General  Secretary. 


Authors  of  communications  read  before  the  Society, 
or  any  of  its  Local  Sections,  are  requested  to  take 
notice  that  under  Eule  41  of  the  bye-laws,  the  Society 
has  the  right  of  priority  of  publication  for  three 
months  of  all  such  papers.  Infringement  of  this 
bye-law  renders  pajiers  liable  to  be  rejected  by  the 
Publication  Committee,  or  ordered  to  be  abstracted 
for  the  Journal,  in  which  case  no  reprints  can  be 
famished  to  the  author. 


Notice  is  hereby  given,  for  the  information  of 
members  and  advertisers,  that  the  advertisement 
columns  of  this  Journal  have  been  contracted  for 
by  Jlessrs.  Eraz  and  Spottiswoode,  the  Society's 
printers  and  publishers,  to  whom  all  communications 
respecting  them  should  be  addressed. 
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Chemical  Society's  Eooms,  Buhlington  House. 


Chairman:  David  Howard. 


Committee: 

!       R.  Messel. 

I       B.  E.  E.  Newlands. 

B.  Redwood. 
!        T.  Royle. 

John  Spiller. 
Wm.  Thorp. 

C.  R.  Alder  Wright. 


SirF.  A.  Abel. 
H.  E.  Armstrong. 
W.  Lant  Carpenter. 
W.  Crowdcr. 
W.  J.  Dibdin. 
C.  Graham. 
S.  Hall. 
C.  C.  Hutchinson. 

JTon.  Local  Sec.  and  Treasurer : 
Thos.  Tyrer,  Garden  Wharf,  Battei-sea,  S,M' 


SESSION  18S8-8!). 

The  Thiril  Meeting  of  the  Serf  Ion  will  ial-e  place  on 

Monilay,  .Tc(nnar)j  7th,  1889. 

Papers  to  be  read  by- 
Mr.  Otto  Hehner.     "On  the  examination  of  glycerin  in  so.ip 

lyes  and  crude  gl.vcer;n.*' 
Mr.  John  Ruflle.  "  On  a  modified  form  of  Orsat's  apparatus." 
Jlr.  W.  Crowdcr  will  introduce  for  discussion  the  following 
technic-i!  query  :— '"  Have  any  experiments  been  made  to 
!iS'-ertain  the  quantity  of  nitrous  acid,  soluble  in  sulphurii' 
acid  of  sp.  gr.  1'7.J0  at  temperatures  ransring  between  .32^  and 
12(1^  F. ;  and  what  is  the  mn.rimmn  temperature  at  whicli 
nitrous  acid  can  be  ecouoniieally  absorbed  in  the  Gay-Lussae 
tower  during  the  .summer  season  r  " 

Monday,  Febrvary  ilh. 

Dr.  T.  li.  TnorP-c.    "  Some  industrial  applications  of  oxygen." 

Mr.  C.  Napier  Hake's  paoer  on  "  Explosives  "  is  postponed  until 
Mouda.v,  May  (ith,  .18S9. 


Meeting  held  Monday,  December  "^vd,  1888. 


MR.    DAVID    HOWARD    IN    TUE    CHAIR. 


Is  opening  the  meeting,  the  Chairman  drew  attention 
to  the  fact  that  the  Secretary  of  the  Loudon  Section, 
in  his  capacity  of  Chairman  of  the  Chemical  Section 
of  the  London  Chamber  of  Commerce,  'was  in  com- 
munication Avith  the  Government  -with  a  view  to 
obtaining  for  technologists  an  .imelioration  or  the 
removal  of  the  existing  hindrances  to  the  nse  of 
piu-e  alcohol,  and  said  he  hoped  that  all  members 
who  had  experience  of  those  chemical  industries 
which  were  suffering  from  the  present  restrictions 
on  the  nse  of  that  body  wonld  furnish  himself  [or 
the  Secretary  with  any  facts  which  in  their  judgment 
might  assist' in  attaining  the  very  desirable  end  which 
Mr.  Tyrer  had  in  view. 

He  "  further  remarked,  in  pursuance  of  the 
announcement  as  to  discussions  made  at  the  last 
meeting  of  the  Section,  that  the  question  of  technical 
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education  would  shortly  come  before  the  Legislature 
iu  a  practical  form.  lu  hi.s  oi>iuion,  it  would  be 
nothing  less  thau  a  national  misfortune  if  the  settle- 
ment of  that  gi'eat  question  were  left  entirely  to 
theorists — many  of  whom  were  utterly  ignorant  of 
even  the  simplest  elements  of  practical  work.  It 
was  the  intention  of  the  Council  to  refer  the  question 
to  the  Sections  for  discussion,  and  there  were  many 
members  of  the  London  Section  callable  of  throwing 
most  valualile  light  npou  it.  He  therefore  hoped 
that  when  arrangements  should  be  made  for  bi-inging 
the  subject  forward,  those  members  would  attend 
and  give  the  Society  and  the  country  the  benefit  of 
their  knowledge  and  experience. 


THE  ANALYTICAL  EXA:NnXATION  OF  WATER 
FOR  TECHNICAL  PURPOSES. 

BY   ALFIIED    H.  ALLEX,   F.I.C.,  F.C.S., 

Preiideiit  of  the  Sni'.ictij  of  Piihlic  Anabjsts. 

Mich  has  been  written  of  late  years  on  the  analysis 
of  drinking  water,  and  the  methods  de\ised  by 
Franklaad,  Wanklyn,  and  others  for  this  purpose 
find  their  proiDer  place  iu  our  text-books.  But  I 
would  ventture  to  suggest  that  the  analytical  exami- 
nation of  water  for  other  than  sanitary  purposes 
has  not  made  much  progress  of  late  years,  and  the 
particular  items  on  which  information  is  required 
for  special  purposes  are  often  by  no  means  adequately 
described.  Of  course  it  may  be  said  with  some  force 
that  there  is  not  much  now  to  be  learnt  respecting 
tlie  determination  of  calcium,  sulphates,  or  chloi-ides 


in  water;  but  I  contend  that  there  is  much  time 
wasted  in  ascertaining  useless  facts,  and  that  the 
value  of  the  results  to  our  clients  is  by  no  means  so 
great  as  it  might  be  if  more  attention  were  paid  to 
the  exact  nature  of  the  problems  to  be  solved. 

The  first  method  of  analysis  to  which  I  propose 
to  refer  is  the  well-known  process  of  Clark  for 
determining  the  liardness  of  water  by  a  standard 
solution  of  soap.  This,  which  is  one  of  the  oldest 
processes  of  volumetric  analysis,  is  genei'ally  recog- 
nised as  giving  veiy  useful  indications.  In  fact, 
the  subdivisions  of  the  hardness  into  "temporary" 
and  "permanent  "  have  a  very  practical  value.  But 
Ahilo  fully  recognising  the  value  of  some  method 
of  readily  determining  the  "hardness"  of  water, 
and  admitting  that  the  soap  test  gives  constant  and 
fairly  accurate  results  when  applied  to  certain  waters 
of  moderate  hardness,  I  contend  that  it  by  no  means 
fulfils  its  purpose  when  used  for  the  assay  of  very 
hard  water  or  highly  magnesian  water.  In  short, 
while  Clark's  process  has  done  good  work  in  its  day, 
and  may  still  be  found  of  service  for  certain  strictly 
comparative  and  technical  purposes,  I  submit  that 
the  time  has  come  when  professional  chemists  should 
cease  to  report  results  obtained  by  the  soap  test,  and 
should  abandon  it  in  favour  of  other  metliods  which 
furnish  the  information  required  more  accurately 
and  quite  as  speedily  as  Clark's  process. 

In  illustration  of  the  anomalous  and  misleading 
results  yielded  by  the  soap  test  when  applied  to 
watei-s  outside  the  general  run  of  those  met  with  in 
the  South  of  England,  1  may  quote  the  following 
figures  I  obtained  from  waters  pumped  from  colliery 
shafts  near  Batley,  Yorkshire.  It  will  be  seen  that 
though  there  are  five  samples,  they  only  represent 
the  water  from  three  shafts,  two  of  which  (A  and  "\V) 
are  very  near  together. 


Shaft  A. 


SnAFT  W. 


Shaft  C. 


April  7, 1887.     ;     April  23. 1887.    |  October  17, 1887.  .      Mo.v  23, 1888.  Ma.v  23, 1888. 


Total  solid  inHttPr 114-.3t 

Xon-volatile  matter 107'fiS 

Deposit  on  Ijoiling 3o"00 

Inorganic  cansiitnents— Analytical  results : 
Carbonic  acid  (combined) 

.Sulphuric  acid  (combined )  

Chlorine 

Silica 

Oxide  of  iron 

Magnesia 

Lime 

Xitric  acid 

Constituents  expressed  in  combination  : 
Calcium  carbonate 32'87 

Sla^nesium  carbonate None. 

Calcium  sulphate .3-M 

JIagnesium  sulphate 27'84 

Sodium  sulphate 2S'(i8 

Sodium  chloride 12'1D 

Silica  and  oxide  of  iron 1'70 


114'no 

ino-50 
30-16 


H-46 

13-77 

17-02 

14-74 

7-17 

3C-.TO 

35-64 

41-20 

43-91 

38-11 

7-40 

6-25 

3-9» 

2-70 

1-55 

1-20 

Not  determined. 

1-.-.7 

Xot  determined. 

Not  determined. 

O-ofi 

Xot  determined. 

0-20 

Xot  determined. 

Xot  determined. 

9-28 

8-37 

10-80 

8-89 

13-10 

17'Cfi 

17-18 

20-08 

19-32 

27-47 

J>'one. 

Xone. 

Xone. 

None. 

None. 

30-63 
0-52 
Xone. 
24-30 
34-43 
10-30 
Not  determined. 


35-82 
2-40 
None. 
28-98 
38-S4 
6-42 
1-77 


33-52 

16-30 

None. 

None. 

1-.31 

45-S4 

26-67 

39-30 

•45-07 

8-38 

■t-43 

2-55 

Not  determined.    Net  determined. 


106-38 


100-29 


114-23 


111-02 


112-07 


A   2 
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The  methoJ  adopted  for  combiniug  the  liases  and 
acids  is  not  that  whicli  I  myself  prefer,  but  was 
employed  in  order  to  reuder  the  results  more  readily 
comparable  with  those  of  eertaiu  other  chemists. 
Mr.    George    Jiumain.    of    Huddersfield,    analysed 


duplicate  samples  of  all  the  above  waters,  and  our 
results  generally  agreed  in  the  closest  manner,  so 
that  there  can  be  no  doTibt  of  the  substantial 
acciu'acy  of  the  deterniiuatious. 


Dktkrjiinations  of  II\nnNi;ss  in  abovp.  ('oiuRitv  \VATi;ns. 


Hardness. 

Deposit  on  Boiling. 

Total. 

Peraianent. 

Temporaiy. 

Weight.        1 

CaCOj 

l\v  Titration. 

Shnrt  A: 

I.-Apiil   7,1837 

Allen... 

4C-0 

is-t 
18-C 

27  fi 
25-t 

35-00 

3  J- 90 

„ 

JarmuiTi 

53-0 

15-7 

17-3 

.. 

11.-    „    CS,  1837 

AllRH... 

48-0 
lifi  0 
08-0 

24-0 
2!)-0 

isn 

2J-0 
27-0 

■tO-o 

,'!'|-lfi 

31  -30 

,,            

Jarmftin 

Slmft  W: 
III.— Oct.ibei' 17, 1S3; 

Allen... 

28-0 
23-0 

2!>'0 
17-0 

;i7-3i 

S3-C8 

„               

jHrmiiiii 

53-8 

22-0 

so-s 

.. 



Mr.X... 

■10-0 

.. 

IV.— Mu.v  25.1333 

Allen... 

59-0 

.32  0 
37  0 

■US 
22-0 

.33-82 

33-M 



Javuiain 

fil-0 

27a 

Sfi-t 

Shaft  C : 

v.-    , 

Allen... 

73-G 
SIVO 

52-0 

rarn 

21-(', 
2('>-|1 

ir,-4ii 

li;-3ii 



Jarmain 

j             99-0 

.71-n 

23-0 

■• 

•• 

These  figures  are  very  instructive,  and  show  the 
limited  value  of  determinations  of  hardness  in 
such  waters.  Not  only  do  the  determinations  of 
Mr.  .Tarmaiu  disagree  with  those  made  in  my  labora- 
tory, but  even  the  latter  are  discordant,  although 
made  at  only  a  few  days'  interval.  Again,  the  loss  of 
hardness  by  boiling  for  one  horn-  (the  so-called 
"  temporary  hardness  ")  ought  to  agree  approximately 
with  the  weight  of  the  deijosit  on  boiling,  aud  more 
closely  with  the  CiU-bonate  of  calcium  in  the  deposit, 
as  calculated  from  its  alkalinity  determined  by 
titration  with  standard  acid.  But  the  table  shows  as 
many  discrepancies  as  agreements. 

It  "is  commonly  assumed  that  the  hardness  of  an 
ordinai-y  water  represents  the  total  calcium  in  terms 
of  carbonate  phis  the  total  magnesium  in  terms  of 
calcium  carbonate.    Mr.  Wanklyn,  however,  dissents 


]  from  this  view,  and  states  that  a  molecule  of  JlgO 
has  a  greater  hardening  power  than  a  molecule  of 

!  CaO  in  the  proportion  of  tlu-ee  to  two.     This  means 

I  that  while  10  grains  of  CaCO;,  or  13-6  of  CaSO^  per 
gallon  will  produce  a  hardness  of  10  degrees, 
8-4:  grains  of  MgCO-,  or  1-2-0  of  MgSOj  will  produce 

I  a  hardness  not  of  10  but  of  15  degrees. 

Of  the  above  colliery  waters,  with  the  exception  of 
the  sample  from  shaft  C  (which  contains  calcium 
sul]3hatel,  the  calcium  may  be  taken  as  existing 
substantially  as  calcium  carbonate,  aud  the  mag- 
nesium as  magnesium  sulphate,  or  in  other  words, 
the  temporary  hardness  is  practically  due  to  calcium 
carbonate,  and  the  permanent  to  magnesium  sulphate. 
On  this  assumption  we  can  calculate  the  theoretical 
hardness  of  the  waters  in  question. 


Theoketical  Haednkss. 


— 

1. 

2. 

3. 

4. 

5. 

Teinporao'  hardness  (Ca  in  terms  of  CaCO,,) . 

.32-0 

33-6 

311-2 

53-5 

10-3 

Permanent  hardnes.s  (Mg  in  terms  of  CaCOj) 

•23-4 

20-!) 

27-0 

22'2 

Permanent  hardness,  on  Wanklyn's  assunip- 

3o-l 
50 -3 

30-3 
51-5 

40-5 
03-2 

8.3-3 
55-7 

Tolal  hanlness  (Mg  +  Ca  in  terms  of  CaCO^) . 

Total  hardness,  on  -Wankl.vn's  assumption  . . . 

C8-0 

00 -a 

7G-7 

C6-8 

73-0 

A  casual  comparison  of  these  figures  -with  those 
obtained  by  actually  determining  the  hardness  of 


the  waters  in  question  suffices  to  show  the  eiToneoua 
nature  of  any  estimate  of  the  proportions  of  lime  and 
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magnesia  ■which  might  be  based  on  the  observed 

hardness.* 

lu  all  the  foregoing  experiments,  ample  time  was 
allowed,  so  that  the  results  are  certiiinly  not  vitiated 
by  the  formation  of  the  false  lather  characteristic  of 
maguesiau  water.  Nor  can  the  objection  of  too  great 
concentration  be  taken,  for  enough  distilled  water 
was  always  added  to  reduce  the  hardness  within  the 
limits  usually  recognised  as  necessary  for  accurate 
results. 

This  practice  of  diluting  any  hard  water  before 
titrating  with  soap  solution  raises  the  question :  What 
is  meant  by  the  "  hardness  "  of  water.  Does  it  mean 
the  soap-destro.^Tng  power ;  or  does  it  mean  the 
proportion  of  calcium  and  magnesium  compounds 
expressed  in  terms  of  calcium  carbonate  'i  If  by  the 
term  "hardness"  the  soap-destroying  power  of  a 
water  is  to  be  understood,  it  seems  very  improper 
and  imfaii-  to  dilute  the  water  before  making  the 
determination.  The  laundress  and  manufacturer  do 
not  tlilute  the  water  they  use,  and  hence  to  report  a 
water  as  destroying  as  much  soap  as  one  containing, 
say.  30  grains  of  chalk  per  gallon,  when,  as  a  matter 
of  fact,  it  does  nothing  of  the  kind  unless  diluted 
before  making  the  test,  is  misleading,  and,  in  my 
opinion,  a  practice  which  ought  to  be  abandoned. 

On  the  other  hand,  if  the  "  hardness  "  is  intended 
to  represent  the  calciiuu  and  magnesium  compounds 
of  the  water,  the  figures  I  have  quoted  suffice  to 
show  that  the  results  are  of  the  crudest  possible 
chiiracter,  qiiite  unworthy  of  anyone  aspiring  to  the 
title  of  chemist.  If  an  estimate  of  the  calcium 
imd  magnesium  compounds  be  wanted,  a  very  fair 
approximation  can  be  obtained  by  boiling  down  the 
water  to  a  small  bulk  with  carbonate  of  sodium,  and 
filtering  and  washing  the  precipitated  earthy  car- 
bonates. On  then  cUssohing  the  precipitate  in 
standard  acid,  and  titrating  back  with  standsu'd 
alkali  and  methyl-oi-ange,  a  residt  is  obtained 
which  represents  the  total  calcium  and  magnesium 
very  closely,  and  may  be  expressed  in  terms  of 
calcium  carbonate.  By  titrating  the  original  water 
with  standard  acid  and  methyl-orange  an  estimate  of 
the  earthy  carbonates  (temporaiy  hardness  i  can  be 
obtained  in  a  few  minutes. 

My  friend  Mr.  O.  Hehner  described  substantially 
the  same  method  of  operating  some  years  since 
(Analyst.  Till.,  77).  the  chief  difference  being  that 
he  evaporates  the  water  to  dryness  in  platinum  with 
a  known  amount  of  sodium  carbonate,  redissolves 
the  residue  in  water,  filters,  and  titrates  the  filtrate 
to  ascertain  the  excess  of  sodium  carbonate. 

In  the  paper  in  which  he  describes  this  process, 
Mr.  Hehner  points  out  that  soap  is  partially  decom- 
Ijosed  on  diluting  its  solution  into  an  acid  oleate  and 
free  alkali,  and  that  the  alkah  set  free  will  vitiate  the 
result  more  or  less  by  precipitating  magnesia  and 
neutrahsing  the  carbonic  acid  which  kept  the  earthy 
carbonates  in  solution. 

Mr.  Herbert  .Jackson  has  pointed  out  ( Chem.  Xews, 
xlis.,  119),  that  the  residts  of  the  titration  hard 
water  by  soap  solution  are  largely  affected  by 
temperatiue,  a  condition  which  usually  is  entirely 
ignored.  Mr.  Jackson  states  that  exactly  .similar 
results  are  obtainable  by  heating  the  water  to  a 
temperatiu-e  of  70^  C.  as  are  obtained  in  the  ordinary 
way  by  dilution.  He  points  out  that,  as  a  con- 
sequence, hot  water  destroys  more  soap  than  cold. 


'  .Since  leadin?  tliis  paper,  I  find  that  Dr.  J.  Grossinann  had 
previously  arrived  at  the  same  conclusion  (C7wm.J\Viry.  xxxii.,25S). 
A  water  analysed  by  him  would  have  had  a  hardness  of  ;}5'9-  if 
Wanklyn's  assumption  had  been  correct,  and  29'4^  on  the  assump- 
tion of  MpO  and  CaO  having  the  same  hardeuinic  power;  whereas 
the  hardness  found  by  careful  experiment  was  only  23'3. 


The  statement  of  Mr.  Wauklyn  that  one  molecule 
of  MgO  has  the  same  hardening  power  as  li  mole- 
cules of  CaO,  seemed  to  me  to  need  confirmation, 
especially  as  no  proof  has  been  adduced  thiit  the 
oleate  of  magnesium  precipitated  has  the  improbable 
foi-mula  MgO,  H.-O,  3  CnHroO.  This  ought  to  be 
the  case  if  MgSOj  reacts  with  3  XaC^HiiOo,  caustic 
soda  being  liberated,  and  farther  complicating  the 
reaction  !  In  such  a  case  experiment  appeared  far 
preferable  to  theory,  and  Mr.  H.  Court  has  there- 
fore made  some  experiments  for  me  on  solutions 
of  magnesium  sulphate  of  known  strength.  The 
standai-d  soap  solution  used  for  the  determinations 
was  proved  to  be  correct  by  assaying  it  with  standard 
water  of  l-l  degrees  of  hardness.  .50  cc.  of  this 
standard  water  required  15  cc.  of  soap  solution  to 
produce  a  permanent  lather.  In  another  experiment 
•2h  cc.  of  hard  water  mixed  with  '2.j  cc.  of  tUstUled 
water  required  8  cc.  of  soap  solution.  Making  in 
each  case  the  coiTection  of  1  cc.  for  the  volume  of 
soap  solution  requisite  to  form  a  lather  with  50  cc. 
of  tlistilled  water  (as  directed  by  Wanklyn  i,  the  soap 
solution  is  evidently  of  the  exact  strength  prescribed 
by  Wanklyn.  A  solution  of  magnesium  sulphat*  was 
made  by  dissolving  0'246  grms.  of  the  crystallised 
salt  in  700  cc.  of  water.  This  con-esponds  to  I  giaina 
of  MgO,  or  12  of  MgS04  per  gallon. 

1.  ."lO  cc.  of  this  solution  required  11 '5  cc.  of  the 
standard  soap  solution  to  produce  a  permanent 
lather. 

2.  25  cc.  of  the  same  solution  diluted  to  50  oc. 
with  distilled  water  required  6 '5  cc.  of  soap 
solution. 

Experiment  1  shows  a  hartlness  of  10 '5'. 
Experiment  2  a  hardness  of  11 '0^,  before  dilution. 
Water  containing  foiu-  grains  of  MgO  per  gallon, 
according  to  Wauklyn  should  have  a  hardness  of 
15  degrees.  The  experiments  are  far  more  in  favour 
of  the  eqiiividence  of  CaO  :  MgO  (=  10=  hardness) 
than  3  CaO  :  2  MgO. 

3.  25  cc.  of  the  magnesian  water  and  25  cc.  of  the 
standard  hard  water  (CaCl;  =  14°)  were  mixed  and 
titrated  with  soap  solution.  9 '9  cc.  required, 
corresponding  to  a  hardness  of  8 '9,  instead  of 
(5 '5  -I-  7'0)  =;  12  "5-.  Hence  a  water  containing 
both  lime  and  magnesia  does  not  destroy  so  much 
soap  as  the  same  amounts  of  lime  and  magnesia 
woidd  do  separately. 

This  result  was  so  startUng  and  perfect  a  proof  of 
the  unreliable  nature  of  the  soap  test,  that  I  had 
the  following  experiments  made  in  suijport  of  it. 
A  solution  of  calcium  chloride,  of  which  50  cc. 
consumed  15  cc.  of  soap  solution,  corresponding 
to  14=  hardness,  and  a  solution  of  magnesium 
sulphate,  50  cc.  of  which  required  11 '9  cc.  of  the 
same  soaj)  solution  [=  10 '9=  hai'dness),  were  mixed 
in  various  proportions  : — 


C^iCli  Solution 
used. 

llgSO,  Solution 
used. 

Soap  Solution 
required. 

Soap  Solution 
calculated. 

cc. 

cc. 
0 

cc. 
13-0 

cc. 

0 

50 

11-9 

.. 

20 

:tO 

11-1 

1313 

30 

20 

ii-a 

13 '76 

23 

25 

10-5 

13-46 

These  results  seemed  to  furnish  the  strongest  of 
arguments  against  the  employment  of  the  soap  test 
for  the  examination  of  water  containing  a  notable 
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proportion  of  both  calcium  ami  miignesium  com- 
pouuds,  unless  some  means  could  be  found  of 
counteracting  the  distiu-bing  action  caused  by 
magnesium  salts.  A  solution  of  the  problem 
seemed  to  be  fui-uished  by  a  simple  and  ingenious 
method  described  by  Mr.  Wanklyn  in  his  '•  Water 
Analysis,"  by  whieli  the  magnesia  in  a  -n-ater  may 
be  determined  "in  a  qmuter  of  an  horn-."  It 
consists  simply  in  adtUng  powdered  ammonium 
oxalate,  in  the  proportion  of  1  grm.  per  litre,  to 
a  portion  of  the  water,  agitating  for  one  minute, 
lilteriug,  and  determining  the  hai'dness  of  the  filtrate 
in  the  usual  way.  It  is  assumed  by  Mi-.  Wanklyn 
that  the  oxalate'  will  precipitate  the  calcium  only, 
but  do  that  fairly  completely,  and  hence  that  the 


hardness  of  the  filtered  water  will  represent  the 
magnesia  of  the  sample.  Each  degree  of  hardness 
thus  found  (=  1  grain  of  CaCO.i  per  gallon!,  accord, 
iug  to  Mr.  Wauklvu,  corresponds  to  0  267  of  MgO, 
0-56  of  MgCOa,  or' 0-80  of  MgSOj.  I  have  made  a 
number  of  experiments  on  the  use  of  oxalate  of 
ammonium  for  the  piu-pose  in  question,  and  although 
they  go  to  show  the  valueless  character  of  the 
jjrocess  for  the  piupose  intended,  they  are  suffi- 
ciently interesting  in  themselves  to  deserve  recording. 
Thus  : — 50  cc.  measure  of  a  solution  of  nunpicsiuiit, 
sulphate  was  titrated  with  soap  solution,  and  the 
experiment  reijeated  after  adding  various  amounts 
of  ammonium  oxalate,  shaking  for  one  minute  (there 
was  no  precipitate  to  filter),  and  titrating  : — 


AVeiglit  of  Ammonium  OiiiUitc  added,  in  Grammes. 

Xone. 

•030=1  gnn.  per  Litre.  •300=G  grms.  per  Litre. 

•500=10  grms.  per  Litre. 

Soap  solution  required 

11-9 
10-9 

-•4 
6^4 

4-2 
3'2 

rs 

1-8 

Hence  it  appeai-s  that  the  presence  of  a  neutral  and  presumably  indifferent  salt  like  ammonium  oxalate  is 
capable  of  reducing  the  hai-dness  due  to  magnesium  sulphate  from  10-9  to  1  '8  degiees.  Of  course,  the  next 
question  was  whether  the  action  would  be  common  to  other  ammonium  salts  and  to  other  oxalates,  and  the 
following  results  were  obtained  in  my  laboratory  by  Mr.  Les  Taylor  in  elucidation  of  the  point.  In  each 
case  half  a  gi-amme  of  the  salt  was  added  to  50  cc.  of  the  magnesium  sulphate  solution  :— 


None. 


Q'BWl  grm.  Salt  added  to  50  cc.  (=  10  grms.  per  Litre). 


Ainmoninm 
Oxalate. 


Sodium 
Ojalate. 


Pot.  So;l. 
Tartrate. 


Soap  solution  required  . 
=  (tardness 


ll-fl      I 
W9 


1^4 
0^4 


8^3 
(•8 


immoniiun 
Citrate. 


2^9 
1^9 


Ammonium 
Chloride. 


Sodium        Sodimii 
Chloride.     Sulphate. 


5^0 
4^0 


94 
8'4 


9-4 
8^4 


The  following  experiments  were  then  made  with  smaller  amounts  of  some  of  the  same  salts  added  to  the 
magnesium  sulphate  solution : — 


1 

SaltadledtoSOcc. 

1 

None. 

Sodium  Oxalate. 

Pot.  Sod. 

Tartrate, 

■050. 

Ammonium 

Citrate, 

•050. 

Sodium 
Sulphate, 

•250 

•125               -OA-l 

•050 

Ify 

1-4 
04 

2-7                4'n                (i-7 
1-7                30                5'7 

ir7 

10-7 

9^7 
8^7 

11-u 

i      ic'9 

10-9 

1 

The  following  experiments  were    made  by  Mi-.  Taylor  with  a  solution  of    calcium  chloride  of  1-1 - 
hardness : — 


Salt  a<lded  to  50  cc. 


None. 

Ammonium  Oxalate,   '  Ammonium  Chloride, 
■0.50  firm.                         •oon  pi-m. 

1 

Sodium  t'liloridc. 
•500  grm. 

Soap  solution  required 150 

-  Hanlness 14'0 

11 
0-1 

15-0 
140 

17^2 
W2 

In  the  experiment  with  ammonium  oxalate  the  liquid  was  filtered  after  one  minute.  In  another 
experiment  in  whicli  the  titration  was  conducted  in  presence  of  the  precipitate  of  calcium  oxalate,  3^7  cc.  of 
soap  solution  was  required. 
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A  series  of  experiments  was  now  made  with  London  water,  to  wliicL  various  salts  were  added  iu  the 
proportion  of  O'OoO  grm.  to  50  cc.  (=  Igrm.  per  litre). 


Suit  added. 


I  I  I  I  1.1 

■V  Sodium     Amuionium  Ammonium  -Vnimonium      «!^!,„         Soilium         Sodium 

ISone.         o.\alatc.        Osahite.         Citr;ite.       CliU.iide.       Tiinl"™.      Sulphate.      Chloiiik-. 


Soap  solutiou  required . 
—  Haiiluc-s 


15-8 
14-8 


2-U 
1-0 


2-U 
1-0 


15-7 
14-7 


I  I 

WO  lo-7  13-: 


IS'9 
H-9 


The  following  table  shows  the  effect  of  various  proportions  of  sodium  oxalate  :— 


None. 


I 


CaClx  solution i  lo'O 

JfgSO,  solution I  11  'S 

Loudon  water 15'8 


Sodium  Oxalate  added  to  30  ce. 


'050  grm.  ^  1  grm. 
per  Litre. 


cc. 
20 


6-7 
2-0 


•025  grm.  =  igrm. 
per  Litre. 


"0123  grm.  =  }  grm. 
per  Liti'e. 


10-0 


cc. 
4-6 


In  the  cases  of  London  water  and  calcium  chloride 

solution  the  softening  effect  of  an  oxalate  is  e^-idently 
chiefly  due  to  the  precipitation  of  the  calcium.  The 
softening  eSect  on  the  magnesium  solution  varies 
with  the  amount  of  oxalate  used,  but  is  iu  all  cases 
very  marked.  As  the  softening  efl'ect  of  the  sohible 
oxalate  depends  on  the  (juautity  used,  and  this  is 
aflected  by  the  amount  of  calcium,  it  is  evident  that 
the  hardness  of  a  magnesiau  water  to  which  oxalate 
has  been  added  will  vary  with  the  amount  of  calcium 
present.  Hence  it  appears  hopeless  to  devise  a 
method  of  determining  magneHia  iu  water  by  the 
method  recommended  by  Mr.  Wanklyu. 

I  think  the  evidence  and  arguments  I  have  adduced 
sufficiently  prove  the  unreliable  nature  of  the  results 
yielded  by  the  soap  test,  and  I  may  even  be  accused 
of  thrashing  a  dead  horse.  But  this  can  scarcely  be 
the  case  while  the  results  of  the  soap  test  are  still 
widely  reported  and  quoted,  and  while  so  experienced 
a  water  analyst  as  Dr.  Tidy  reports  hardness  results 
to  two  places  of  decimals.  On  the  other  hand, 
Mr.  Wanklyn  would  seem  to  regard  the  soap  test  as 
one  of  a  very  rough  character,  for  he  tlirects  the 
solution  to  be  prepared  'on  the  assumption  that  the 
Castile  soap  of  commerce  is  of  constant  compo- 
sition, and  describes  the  method  of  ascertaining  its 
strength  with  a  standard  calcium  solutiou  apparently 
simply  as  a  precaution  which  may  be  omitted  at 
discretion. 

The  vexed  question  of  the  statement  of  the  results 
of  the  analysis  of  waters  is  by  no  means  one  of  mere 
academic  interest,  but  rises  as  a  spectre  iu  the  path 
of  the  water  analyst  immediately  he  attempts  to 
place  his  results  on  paper.  The  subject  is  one  which 
tt  committee  of  the  British  Association  has  been 
appointed  to  consider,  and  I  received  some  time  ago, 
from  Dr.  Percy  Frankland,  the  secretary  of  the 
committee,  a  form  on  which  I  duly  expressed  my 
views  on  the  subject.  I  am  not  aware  whether  any 
report  was  presented  by  the  committee  at  the  Bath 
meeting,  or  whether  analytical  chemists  generally 
have  communicated  with  Dr.  Frankland. 

In  expressing  the  results  of  water-analyses,  it 
seems  to  be  too  often  forgotten  that,  as  far  as  jios- 
sible,  the  results  should  be  intelligible  to  others 
than  professional  chemists.     It  may  not  be  always 


j  possible  to  ensure  this,  but  much  might  be  done  if 
chemists  would  take  a  little  more  trouble  to  express 
themselves  clearly.  I  have  seen  marginal  notes  on  a 
highly  scientific  analysis  of  drinking  water,  showing 
that  the  client  had  made  very  erroneous  deductions. 
Thus,  agaiust  the  "  chlorine  ''  it  was  noted  that  this 
was  an  iiTespirable  gas,  of  green  coloiu',  and  very  cor- 
rosive character.  The  "■  sulphiuic  acid  ''  and  "nitric 
acid  ''  were  similarly  described  as  highly  coiTosive 
and  poisonous.  This  misunderstanding  might  easily 
have  been  avoided. 

An  American  committee  appointed  to  consider  the 
statement  of  results  of  water  analysis  have  reported 
in  favoiu-  of  expressing  them  in  proportions  of 
Ca,  Mg,  Na,  SOj,  CO,,,  NO:,,  CI,  kc.  In  my  opinion, 
a  fatal  objection  to  the  general  adoption  of  this  plan, 
so  convenient  to  the  professional  chemist,  is  that  we 
have  no  names  for  the  salt-radicals  expressed  by  the 
formvdiB  SOj,  CO.,,  NO3,  &c.  Under  these  circum- 
stances we  are  driven  to  one  of  two  alternatives : 
either  to  express  the  constituents  in  the  old  way,  as 
anhydrous  acids  and  bases,  or  to  combine  them,  to 
the  best  of  oiu-  knowledge  and  ability,  and  report 
the  constituents  thus  evolved  from  oiu-  imagiuation. 
( If  com-se,  we  are  all  aware  of  the  objections  to  the 
latter  coui'se  ;  and  in  most  cases  the  best  way,  in  my 
opinion,  is  undoubtedly  to  state  the  proportions  of 
"anhydrous  sulphiuic  acid  (combined),"  "lime," 
&c.,  and  then  to  add:— "These  bodies  may  be 
conveniently  assumed  to  be  combined  as  follows  : — " 

Whether  it  is  better  to  express  the  results  of  the 
analysis  in  pai-ts  per  1,000,  per  10,000,  per  70,000 
(=  gTiiins  per  gallon),  per  100,000,  or  per  1,000,000, 
in  my  opinion,  should  depend  on  circumstances. 
Parts  per  1,000,  or  grms.  per  litre,  is  undoubtedly 
the  most  convenient  method  iu  the  case  of  most 
mineral  water's,  but  is  equally  uusuited  for  the  ma- 
jority of  technical  piu'poses.  On  the  whole,  I  think 
grains  per  gallon  (pai-ts  per  70,000)  is  the  most 
generally  convenient  mode  of  expression,  though  iu 
the  case  of  boiler  waters  it  is  ofteu  useful  to  the 
cheut  to  add  another  table,  showing  lbs.  per  1,000 
gallons,  which  is  the  same  as  parts  per  10,000.  The 
object  is  to  give  the  engineer  or  manager  a  definite 
idea  of  the  amoimt  of  boiler  incrustation  or  other 
mineral  matters  separated  from  or  dissolved  in  every 
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1,000  gallons  of  the  water  evaporated.    Few  people  | 
have  any  well- defined  notion  of  "  1  grain,"  but  they 
all  realise  what  is  meant  by  "  1  pound." 

With  regard  to  the  method  of  combining  the 
basvlousaud  acid  radicals  (or  bases  and  acids)  to  fonn 
salt*,  it  would  uuquestiouaVdy  be  a  gi-eat  advantage  to 
have  a  more  regular  and  generally-accepted  practice, 
even  though  it  were,  to  some  extent,  an  ai'bitrary 
one.  Some  years  ago  the  British  Association  Com- 
mittee of  Pot'ash  Salts  and  Phosphoric  Acid,  of  which 
I  was  the  secretary,  recommended  the  general  adop-  • 
tion  of  a  specified  method  of  combining  the  acids 
and  bases  of  commercial  potash  salts  ;  and  this  has 
been  followed  with  gi-eat  advantage. 

In  combining  the  acid  and  basyloiis  constituents 
of  water-sohds,  the  majority  of  chemists  follow  the 
recommendations  of  Fresenius,  but  probably  some 
iue  not  aware  that  his  directions  have  varied  materially 
in  different  etlitious.  Thus,  in  the  4th  English 
edition,  published  in  1865,  they  ai-e  as  follow:— 
"The  chlorine  is  combined  with  sodiiun  ;  if  there 
is  an  excess,  this  is  combined  with  calcium.  If,  on 
the  other  hand,  there  remains  an  excess  of  soda,  this 
is  combined  with  sidphiuic  acid.  The  sulphuric 
acid,  or  the  remainder  of  the  sulphuric  acid,  as  the 
case  may  be,  is  combined  with  lime.  The  nitric 
acid  is.  as  a  rule,  to  be  combined  with  lime.  The  ' 
silicic  acid  is  put  down  in  the  free  state,  the 
remainder  of  the  lime  and  the  maguesLa  as 
carbonates." 

In  the  latest  English  edition  the  following  instruc- 
tions are  given  : — 

"The  chlorine  is  combined  first  with  sodium;  if 
there  is  an  excess  (which  rarely  occiu-s)  this  is 
combined  with  calciiun.  The  sulphuric  acid  is 
combined  first  with  Ume.  The  nitric  acid  is  combined 
fii-st  with  ammonia,  and  the  remainder,  if  any,  Arith 
soda,  if  the  latter  has  not  been  used  up  for  the 
chlorine,  otherwise  with  magnesia.  The  silicic  acid 
is  put  down  ui  the  free  state,  the  remainder  of  the 
lime  and  magnesia  as  carbonates,  usually  as  neutral 

carbonates if  the  evaporated  water 

is  strongly  alkaline,  carbonate  of  soda  is  present, 
generally  along  with  sulphate  of  soda  and  chloride 
of  sodium,  sometimes  also  with  nitrate  of  soda.  The 
lime  and  magnesia  should  then  be  entii-ely  combined 
with  carbonic  acid." 

Of  course,  every  chemist  -niU  regard  any  recommen- 
dation of  Freseniiis  with  the  greatest  respect.  Never- 
theless, I  think  the  methods  of  combination  prescribed 
bv  him  are  open  to  several  objections.  Thus,  the 
combination  of  the  chlorine  with  sodium,  and,  failing 
that,  with  calcium,  is  misleading  if  employed  for 
waters  to  be  used  for  steam-raising  purposes,  though 
the  statement  of  the  chlorine  in  terms  of  sodium 
chloride  is  certainly  convenient  and  desirable  in  the 
case  of  sanitary  analyses,  as  the  amount  thus  shown 
is,  to  some  extent,  u  measure  of  the  urine  present. 

I  contend  that  magnesium  chloride  shoiild  appear 
in  the  analysis  to  the  full  extent  conesponding  to 
the  chlorine  and  magnesium  present,  for,  owing  to 
the  tendency  of  magnesium  chloride  to  decompose 
with  formation  of  free  hydrochloric  acid  on  evaxw- 
rating  its  solution,  waters  containing  both  Mg  and  CI 
in  notable  amount  iu-e  very  apt  to  corrode  the  metal 
of  the  boiler  at  the  water-line,  and  I  believe  the 
steam-pipes  are  also  afTected.  I  have  known  this 
corrosive  action  exerted  in  a  very  marked  degree  by 
a  wat-er  containing,  in  grains  per  gallon — 

Chlorine  6-71  (=  MgCl,  7-14)  and 
combined  carbonic  acid  7''J7  (=  CaCO^  18' 11). 

I  do  not  feel  certain,  however,  that  aU  waters  con- 
tainiug  magucsium  chloride,  whether  potentially  or 


actually,  are  equally  objectionable.  We  know  that 
the  decomposition  of  magnesium  chloride,  on  evapo- 
rating its  solution,  may  be  prevented  by  adding  a 
sufficient  quantity  of  ammonium  chloride,  when  a 
stable  double  salt  is  formed,  the  solution  of  which 
is  not  decomposed  on  evaporation.  It  seems  pro- 
bable, from  experience  with  sea-water,  that  sodium 
chloride  acts  in  the  same  way,  in  which  case  only 
that  amount  of  magnesium  chloride  will  be  objec- 
tionable which  is  in  excess  of  that  equivalent  to  the 
sodium  chloride  ;  and  a  ciu-e  for  the  coiTOsion  caused 
by  it  would  he  found  in  the  addition  of  common  salt 
to  the  water.  I  am  not  aware  that  the  subject  has 
been  at  all  investigated,  but  it  seems  of  sufficient 
pi-actical  interest  to  repay  experiment. 

Again,  many  chemists  express  the  nitric  acid  as 
sodium  nitrate,  in  presence  of  magnesium  sulphate. 
I  suggest  that  this  is  undesirable  and  the  truth  of  it 
improbable.  Such  water  containing  nitrates  gives 
on  evaporation  a  residue  which  evolves  red  fumes  on 
ignition,  a  fact  that  proves  that,  after  evaporation  at 
any  rate,  it  is  nitrate  of  calcium  or  magnesium  which 
is  present,  for  these  compounds  do  evolve  red  fivmes 
when  ignited,  whereas  nitrate  of  sodium  does  not. 

With  respect  to  the  sulphates,  my  feeUng  is  in 
favoiu-  of  expressing  all  the  calcium  as  CaSOj,  or  at 
any  rate  all  which  is  in  excess  of  that  required  to 
form  carbonate,  assuming  of  coiu-se  that  the  sulphates 
are  present  in  excess.  I  am  fully  aware  that  such 
a  course  is  inconsistent  with  the  argument  I  have 
just  used  respecting  the  mode  of  existence  of  the 
nitric  acid,  but  it  is  so  important  to  give  prominence 
to  the  extent  to  which  the  water  would  be  liable  to 
deposit  calcium  sulphate  on  evaporation,  that  I  think 
this  consideration  of  the  first  importance. 

Not  long  ago  I  received  a  water,  a  sample  of  which 
had  been  sent  some  months  previously  without  my 
knowledge  to  a  highly  competent  chemist  who  is  a 
personal  friend  of  my  own.  On  sending  in  my 
repoi-t,  I  was  asked  if'  I  could  reconcile  my  results 
with  those  of  Mr.  X.  He  had  expressed  his  results 
in  parts  per  100,000,  and  I  in  grains  per  gallon,  and 
his  method  of  combining  the  acids  and  bases  being 
different  from  mine,  the  analyses  at  first  ajjpeared 
completely  discordant,  biit  when  caknilated  on  the 
same  basis  they  showed  as  close  an  agreement  with 
mine  as  could  be  expected  in  the  case  of  samples 
collected  at  an  intei-val  of  some  months. 

Now  it  seems  to  me  a  great  pity  not  to  express  the 
combined  carbonic  acid,  as  far  as  possible,  in  the 
form  of  calcium  carbonate.  If  the  term  "  temporary 
hardness  ".mean  anything,  nnd  if  the  determination 
be  worth  making,  it  is  an  expression  of  the  earthy 
cwbonates  in  terms  of  calcium  carbonate,  whereas 
by  returning  them  as  magnesium  ciU-bonate  all  con- 
sistency is  lost.  At  one  time  I  used  to  be  at  the 
trouble  of  analysing  the  deposit  produced  on  boiling 
the  water,  and  used  to  state  the  amounts  of  calcium 
and  magnesium  found  in  it ;  but  of  late  I  have 
learnt  that  the  extent  to  which  magnesium  goes  into 
the  deposit  on  boiling  is  extremely  en-atic,  varying 
considerably  even  on  repeating  the  process  on  the 
same  water,  and  hence  its  detei-mination  is  useless, 
even  for  the  one  purpose  of  which  it  might  be 
supposed  of  value,  namely,  to  obtain  some  informa- 
tion resjiecting  the  composition  of  the  boiler  in- 
crustation likely  to  be  formed  in  pi-actice.  It  was 
pointed  out  in  a  very  interesting  paper  by  Mr. 
V.  C.  Driffield,  read  before  the  Liverpool  Section  of 
this  Society  (this  Journal  vi.,  178),  that  the  magnesivun 
contained  in  boiler  incrustations  does  not  occur  as 
carbonate,  but  as  oxide,  a  fact  which  is  of  intei-est 
in  connexion  with  the  many  recorded  luialyses  of 
incrustations  in  which  magueeium  carbonate  appeal's, 
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ami  tlie  sum  of  the  coustitueuta  of  wliioli  adcl  up 
exactly  or  apiJrosimately  to  100  00. 

Ml-.  W.  ¥.  K.  Stock  has  iioiuteil  out  (C/iem.  Xcwn, 
xxxix.,  5)  that  at  au  adilitioual  atmosphere  pressure 
calcium  sulphate  is  practically  iusoluble  iu  watex',  a 
fact  of  which  the  practical  beariug  i.s  eviilcut. 

A  few  years  siuco  1  was  iuteresteil  in  au  attempt 
to  ascertaiu  the  rate  at  which  au  exploded  Ijoiler 
had  undergone  coiTosiou.  The  water  of  the  stream 
supplying  the  boiler  was  at  times  very  acid,  and 
traces  of  zinc  and  nickel  iu  the  boiler-iucrustatiou 
indicated  the  soiu'ce  of  the  free  acid  in  a  works  a 
little  higher  up  the  stream.  The  water  contained 
10  grains  per  gallon  of  CaO,  but  no  irou.  In  the 
boiler-deposit  the  lime  bore  to  the  irou  the  ratio 
2  : 1.  Heuce  the  inference  was  that  for  every  gallon 
of  water  evaporated,  at  least  5  grains  of  irou  had 
been  dissolved  from  the  boiler.  A  kuowledge  of  the 
quantity  of  water  evaiioi'ated  weekly  then  gave  the 
means  of  calculating  the  weight  of  iron  iu  the  deposit, 
and  hence  the  rate  of  corrosion  of  the  boiler. 

E.  Bohlig  has  puldished  an  interesting  paper,  an 
abstract  of  which  appears  in  the  Journal  nf  the 
Chemical  Society,  vol.  xxxvi.,  page  963.  Bohlig 
states  that  if  the  free  carbonic  acid  be  removed  at 
any  temperatm'e  below  100'  calcium  carbonate  is 
precipitated,  while  magnesium  sulphate  remains  in 
solution.  If  the  COi  be  removed  by  simple  boiling, 
the  precipitate  consists  entirely  of  calcium  carbonate 
if  magnesia  be  present  iu  sufficient  quantity ;  luit 
when  the  boiling  is  continued,  and  the  boiling  jjoiut 
becomes  higher  through  the  accumulation  of  soluble 
salts,  calcium  sulphate  is  formed.  On  boiling 
magnesium  sulf)hate  solution  with  calcium  carbonate, 
COi  escajjes  and  calcium  sulphate  remains  in  solution, 
while  basic  magnesium  carbonate,  or,  if  the  boiling 
point  has  risen  considerably,  even  magnesium 
hydrate  remains  in  the  precij)itate.  If  the  Mg 
found  oorresijonds  to  the  acid-neutralising  power  of 
the  water  (temiDorary  hardness),  Bohlig  considers  it 
is  present  wholly  as  carbonate,  and  ordy  the  excess 
over  this  amount  should  be  expressed  as  nitrate, 
chloride,  or  sulphate. 

These  views,  which  apjjear  well  worth  considera- 
tion, are  opposed  to  those  exi^ressed  in  the  text. 

With  regard  to  the  amount  of  earthy  carbonates 
remiuuing  unprecipitated  on  boiling  a  water,  I  may 
point  out  that  calciiun  carbonate  is  by  no  means  so 
insoluble  as  is  freiiuently  assumed.  Roscoe  and 
Schorlemmer  state  the  solubility  at  about  18  mgrms. 
in  1  litre  of  water,  either  cold  or  boiling.  This 
coiTesponds  to  a  solubiUty  of  1'26  grains  per  gallon. 
But  it  is  fiu-ther  stated  by  them,  on  the  authority  of 
Hofmauu,  that  '•  when  a  solution  of  calciiun  carbonate 
in  carbonic  acid  water  is  boiled,  the  liquid  still 
contains  iu  solution  34  mgrms.  of  calcium  carbonate 
per  litre  (=  2'38  grains  per  gallon),  and  this  solution 
does  not  render  lime  water  turbid." 

But  it  is  probable  that  the  presence  of  soluble 
salts,  such  as  ordinarily  occiu-  in  water,  may  moilify 
the  solubiUty  of  calcium  carbonate  in  one  direction 
or  the  other,  and  at  present  there  is  but  little 
iufoi-mation  on  this  point. 

Another  point  of  interest  is  the  solubility  of 
calcium  carbonate  iu  water  containing  carbonic  acid. 
It  is  commonly  assumed  that  the  earthy  carbonate 
is  held  in  solution  in  the  form  of  a  so-called  "bi- 
carbonate," of  the  formula  CaCO;,,  HjCO:,.  I  have 
not  found  any  record  of  this  compound  having 
been  isolated,  or  of  the  experiments  on  which  the 
assumption  of  its  existence  was  based.  I  have  made 
a  number  of  experiments  to  decide  the  point,  but  as 
they  have  so  fiu'  merely  led  to  further  investigations, 


I  must  leave  their  detailed  description  for  a  future 

paper. 

On  the  other  hand,  I  Itelieve  calcium  <mrbonate 
can  be  retained  in  solution  in  water  through  other 
agencies  than  the  foi-mation  of  a  bicarljonate,  one 
water  in  particiilar  having  evolved  ou  boiling  an 
amount  of  carbon  dioxide  gas  equivalent  to  a  mere 
fraction  of  the  calcium  carbonate  simultaneously 
precipitated.  It  seems  probable  that  calcimu  car- 
bonate is  capable  of  existing  in  a  soluble  colloid 
condition,  changing  on  Ijoiling  the  liquid  to  the 
ordinary  insolul>le  modification.  I  am  still  investi- 
gating the  subject,  and  propose  to  extend  my 
experiments  to  analogous  carbonates. 

It  is  not  unfretiuently  assumed  by  chemists  that 
the  amount  of  Ume  required  to  soften  water  by 
Clark's  process  is  dependent  on  the  temporary 
hardness  of  the  water  to  be  treated,  or,  in  other 
words,  mtist  be  equivalent  to  the  calcium  carbonate 
to  be  precipitated.  But  the  least  consideration 
renders  it  evident  that  the  temporary  hai'dness  of 
the  w.ater  has  nothing  to  do  with  it,  and  that  the 
amount  of  lime  really  required  to  be  added  must  be 
the  equivalent  of  the  free  ciu-bonic  acid  of  the  water, 
that  is,  of  all  CO^  not  existent  as  CaO,  CO-  or 
MgO,  CO;.  This  statement  leaves  out  of  considera- 
tion the  additional  (luantity  of  lime  required  to  react 
with  any  sulphate  or  chloride  of  magnesium,  as 
such  extra  (juantity  simply  means  a  substitiition  of 
soluble  calcium  salts  for  soluble  magnesium  salts, 
and,  except  in  the  case  of  highly  magnesian  waters, 
such  a  change  cannot  be  regarded  as  advantageous. 

Similarly,  in  softening  water  for  boiler  pm-poses 
by  caustic  soda  or  soda-ash  the  following  considera- 
tions are  too  often  lost  sight  of.  Sodium  carbonate 
will  react  with  the  sulphates  and  chlorides  of  the 
earth-metals,  and  hence  remove  the  so-called  "per- 
manent hardness,"  but  will  not  affect  the  carbonates 
of  calcium  and  magnesium.  On  the  other  hand, 
caustic  soda,  if  added  in  (piautity  equivalent  to  the 
free  carbonic  acid  present,  will  cause  the  precipita- 
tion of  practically  the  whole  of  the  earthy  cai-bonates 
by  removing  their  solvent ;  and  the  sodium  carbonate 
formed  will  then  react  with  an  equivalent  amount 
of  the  sulphates  and  chlorides  of  the  earth-metals. 
Hence  caustic  soda  does  a  double  duty,  and  is 
preferable  to  soda- ash,  except  when  the  water  is 
richer  in  calcium  sulphate  or  chloride  (not  magne- 
sium salts)  than  in  earthy  carbonates.  In  such  cases 
a  mixtm-e  of  caustic  and  carbonated  soda  in  suitable 
proportions  may  be  advantageously  employed. 
Caustic  soda  has  the  practical  disadvantage  that  the 
use  of  a  notable  excess  is  liable  to  cause  corrosion  of 
the  metal. 

In  the  South  of  England,  or  at  least  in  the  home 
counties,  the  waters  are  so  universally  alkaline  from 
the  presence  of  earthy  carbonates,  that  I  have  heard 
a  well-ltnowu  chemist  express  the  opinion  that 
natiu-al  waters  are  always  alkaline.  Of  course 
this  is  an  eiTor,  and  in  the  North  of  England  we 
frequently  meet  with  water  of  very  sensibly  acid 
reaction  and  of  very  variable  composition.  In  the 
case  of  colliery  waters  and  other  waters  from  deep 
borings  in  the  coal-measru-e  strata,  an  enormous 
amoimt  of  sodium  chloride  is  frequently  present. 
Calcium  chloride  sometimes  occurs  in  very  lai'ge 
proportion.  lion  and  aluminium  are  frequently 
present,  and  in  one  case  I  met  ■nitli  zinc.  Mr. 
Faiiiey  has  found  distinct  traces  of  lithium,  and 
the  November  number  of  the  Journal  of  this  Society 
contains  an  analysis  by  Messrs.  Cleeves  and 
Platts,  of  water  from  a  South  Yorkshii-e  colliery 
where  bromides  and  barium  are  present  in  notable 
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proportiou.  I  have  never  looked  for  bromides  myself,  per  gallon,  while  the  saline  constituents  were,  escln- 

aud  us  sulphates  have  been  j^reseut  iu  all  the  waters  give  of  soda,  which  was  not  directly  determined  : — 
I  have  examined,  bariimi  must  have  been  absent.          |  Grains  per  Gnlloii. 

Many    coUiery    waters    and    watei-s   which    it   is  _  — 

desired  to  use  for  drinking  piuposes  contain  sodiiuu  A'sOa  (»  I''"''  P<^i^si 29-47 

ciu-bonate,  the  proportiou  sometimes  reaching  30  or  ^'jj^ ]^5-6i 

40  grains  per  gidlon.  .  so,  (eombined) '.■.'.'! .'.'.".'.'.!.'.'.'.' '.'.'.'    iuw 

Free  acid  in  coUiery  waters  ot  coiu-se  is  ol  common  ^  y, ^,.,j- 

occim-ence,   a   sample   which   I   examined    recently  Sio/.... 4+s 

having  an  acidity  equivalent  to  19  ■  1  grains  of  H^SOa  ;  CI 3-10 


— 

A. 

B. 

c. 

D. 

li. 

"K. 

G. 

H. 

I. 

J. 

K. 

207-7 

199-5 

1,8.^-0 

i.joro 

276-1 
-26«-3 

84-28 
73-01 

7S-C 

(!7-9 

242-B 
181-9 

207-7 
l'J»-3 

53-10 
t5-50 

302-3 
201  5 

120-41 
114-60 

2«0-2 

173-7 

Cak'inni  cai'bomitc  .... 

10-S 

l.J-4 

11-3 

21-3 

C-1 

None. 

i«-s 

lG-1 

10-4 

1-3 

41-8 

Calcium  sulpbate 

llJ-0 

<>2-0 

8-7 

421 

100 

2--1 

•• 

•• 

Magnesium  sulpliak-.. 

20- J 

Noiio. 

-• 

0-7 

40-U 

None. 

1118-2 

Sodium  sulpbat*^ 

73-(i 

33-7 

Gl-2 

40-3 

7'J-S 

117 -s 

•• 

21; 

ii-2 

0-2 

Sodium  cbloride 

7U-1 

I,-i:jO-7 

191-5 

4-S 

14-5 

2-S 

30- 7 

8-1 

■209-B 

71-7 

19-8 

Sodium  earVKiuatf 

-23-5 

2-1 

■■ 

None. 

22-7 

10-4 

36-5 

Calcium  oliloride 

21)2 -ti 

Magnesium  chloride  . . 

•• 

a±'* 

•• 

••      . 

•- 

•• 

■• 

•■ 

The  preeeiling  table  shows  the  composition  of 
the  solids  from  various  colliery  waters  examined 
ia  my  laboratory.  The  mode  of  combining  the 
acids  and  bases  is  not  that  which  I  myself  prefer, 
but  was  adopted  to  allow  of  the  figiu-es  being  more 
readily  compared  ■nith  those  of  cei-tain  other  chemists. 
To  save  space  I  have  not  given  the  amdytical  data, 
but  shall  be  happy  to  furnish  them  to  anyone 
interested  in  the  subject. 

The  water  supplied  to  ShefiSeld  is  derived  from 
lieaty  moorland,  and  sometimes  has  a  strong  action 
on  iron.  There  is  a  marked  dift'erence,  not  readily 
accounted  for,  between  the  liigh-level  and  low-level 
supplies.  The  high-level  supply  has  sm  acidity 
which  can  be  detei-mined  in  the  unconcentrated 
water  (after  boiling  well  to  expel  COJ,  by  titration 
with  phenolphthalem  as  an  indicator,  and  is  equiva- 
lent to  0-2.5  to  0-75  grs.  of  H.:S04  per  gallon.  It  is 
difficult,  if  not  impossible,  to  ascertain  the  uatm-e  of 
the  free  acid.  On  concentrating  the  water  to  one- 
tenth  it  has  a  strong  acid  reaction  to  htmus  paper. 
If  then  exactly  neutralised  by  caustic  soda  and 
evaporated  to  tli-yness,  the  residue,  iifter  ignition,  is 
alkaline,  pointing  to  the  previous  presence  of  a 
Hxed  organic  acid— very  probably  a  product  of  the 
oxidation  of  the  peat.  "  In  some  experiments  I  have 
evaporated  as  much  as  10  litres  in  the  hojie  of  ascer- 
taining something  fui-ther  as  to  the  natm-e  of  the  free 
acid,  but  bearing  in  mind  the  small  amount  present 
any  great  advance  in  that  direction  is  not  to  be 
expected.  The  low-level  water,  on  the  other  hand, 
after  concentration,  is  faintly  alkaline  in  its  reaction 
to  litmus.  On  ignition,  it  fields  a  residue  of  marked 
alkalinity,  and  hence  the  water  evidently  contains  a 
soluble  "salt  of  an  organic  acid.  The  high-level 
(acid)  water  acts  on  lead  pipes  to  a  serious  extent, 
while  the  action  of  the  low-level  water  is  much  less 
marked. 

In  conclusion,  I  desire  to  acknowledge  the  assistance 
rendered  by  Messrs.  L.  Taylor,  H.  Com-t,  and  C. 
Leigh  iu  making  many  of  the  experiments  the  results 
of  which  I  have  recorded. 


DISCUSSION. 

The  Cu  ALUM  AS  said  that  the  meeting  had  to  thank 
JI1-.  Allen  for  bringing  l;)efore  it  a  subject  of  the 
highest  practical  utihty,  and  oue  which  had  been 
much  neglected.  Undoubtedly  the  sauitai-y  use  of 
water  was  of  the  utmost  importance  as  far  as  the 
health  of  the  i^opulatiou  was  coucerued  ;  but  for  the 
manufacturing  chemist  there  was  not  only  the 
question  whether  the  available  water  was  wholesome 
or  not  for  human  beings,  but  whether  it  was  siutable 
for  boilers  also,  as  well  as  for  his  particular  industry. 
A  small  trace  of  uon,  for  example,  might  render  the 
water  useless  to  a  dyer,  though  it  would  be  a  matter 
of  indiflfereuce  as  far  as  boilers  were  coucei-ned. 
It  was,  therefore,  only  by  knowing  the  purpose  for 
which  it  was  intended  that  one  could  express  an 
opinion  as  to  the  suitabihty  of  any  particular  water. 
The  popular  idea  of  water  seemed  to  be  that  it  was 
simply  a  fluid  which,  when  boiled,  gave  oif  steam  ; 
and  what  became  of  the  boiler  in  the  process  was 
a  question  either  never  asked,  or,  if  asked,  answered 
by  resort  to  those  forms  of  quackery  of  which  many 
members  present  had  no  doubt  had  some  esiJerieuce. 
The  countless  remetlies  proposed  for  preventing  in- 
crustation, and  the  numlier  of  tons  of  various  bodies 
which  were  put  into  boilers  in  the  course  of  a  year  for 
that  purpose,  might  form  au  interesting  inquii-y  ;  but 
a  sound  recognition  of  the  importance  of  analysis  of 
feed  water  was  of  the  tu-st  moment  to  all  boiler  ufers. 
What  Mr.  Allen  had  said  about  the  soap  test  would, 
he  thought,  agree  with  the  exjierieuce  of  a  good 
many  of  his  audience.  For  his  own  pari,  he  had 
given  that  test  up  iu  despair.  The  question  of  the 
allocation  of  the  various  acids  to  the  diflereut  bases 
in  analysis  was  one  of  great  importance.  It  must 
be  remembered  that  there  was  good  reason  to  believe 
that  what  was  true  at  zero  was  not  true  at  lOO". 
It  was  quite  possible,  if  not  certain,  that  the  dis- 
tribution of  acitls  and  bases  ditJered  under  differing 
circumstances.  Differences  of  tension  and  concen- 
tration also  affected  that  distribution  verj-  widely. 
For  instance,  it  was  quite  possible  that  under 
ordinary  conditions  magnesium  chloride  might  not 
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be  present  as  such  in  a  water,  bnt  yet  might  become 
fatally  present  by  the  concentration  of  the  water  in 
the  boiler.  It  was  therefore  tlifficult  to  give  such  au 
expression  of  the  results  of  analysis  as  to  convey 
an  accurate  knowledge  of  the  facts.  Perhaps  a 
study  of  a  week's  working  of  the  boiler  would  throw 
more  hght  on  the  question  than  any  theory. 

Dr.  Percy  Fbanklasd  was  sure  that  all  who  were 
uiterested  in  the  examination  of  water  must  have 
listened  with  great  pleasure  to  the  very  instructive 
paper  presented  by  Mr.  Allen.  The  paper  was  of 
such  a  natiu-e  as  to  requii'e  careful  study  before  any 
l^roper  commentary  could  be  made  upon  it,  inasmuch 
as  it  contained  many  valuable  analyses  of  special 
waters  ;  and  he  proposed,  therefore,  to  remark  on  a 
few  points  only.  The  results  which  Mr.  Allen  had 
obtained  with  ammonium  oxalate  in  precipitating 
lime,  and  subsequently  making  a  determination  with 
the  soap  test,  were  very  interesting :  and  he  would 
like  to  know  whether  the  other  salts  of  ammonium 
had  the  same  singular  eflect  in  reducing  the  soap- 
destroying  power  of  water.  He  thought  that  the 
idea  of  precipitating  in  a  few  minutes  the  whole  of 
the  calcium  by  means  of  ammonium  oxalate  would 
appear  questionable  to  those  who  were  practically 
acquainted  with  the  time  required  for  the  complete 
precipitation  of  calcium  oxalate,  and  he  did  not 
think  that  any  chemist  biit  Mr.  Wanklyn  had 
adopted  this  very  inaccTirate  method  of  determining 
magnesia  in  water.  He  thought  that  Mr.  Allen 
had  been  somewhat  severe  on  the  soap  test.  He 
(Mr.  Allen)  had  taken  exceptional  waters,  difficult 
to  manage  with  the  soap  test,  and  had  passed  over 
the  great  number  of  the  more  ordinary  waters  in 
this  part  of  the  country  with  which  the  soap  test 
I'eally  did  give  a  very  approximate  idea  of  the 
amount  of  lime  and  magnesia  salts  present.  It 
constantly  came  under  his  notice  that  in  the  case  of 
samples  of  water  taken  from  the  chalk  and  other 
calcareous  strata  in  the  South  of  England  the  deter- 
mination of  the  hardness,  temporary  and  permanent, 
by  the  soap  test,  enabled  one  to  calculate  the  com- 
position of  the  water,  and  get  results  agreeing  fairly 
well  with  the  total  soUd  residue  determined  by 
actual  evapoi-ation.  Of  course,  he  was  qiute  aware 
that  any  water  containing  magnesia  or  large  quan- 
tities of  chlorides,  or  much  acidity,  was  thoroughly 
unsuitable  for  testing  with  soap  solution  :  in  fact, 
he  thought  it  desiralile  that  in  recording  the  results 
of  the  soap  test  a  note  should  be  made  as  to  whether 
there  had  been  any  evidence  of  a  magne.sia  reaction. 
A  skilled  operator  in  performing  the  soap  test  would 
easily  detect  magnesia,  if  present  in  any  considerable 
quantity  :  and  the  accuracy  of  any  tests  made  in  the 
presence  of  such  a  magnesium  reaction  should  be 
discounted.  In  such  cases  it  was  advisable  to  rely  i 
upon  the  sound  rather  than  upon  the  permanence  of 
the  lather.  Magnesia  waters  gave  a  lather  earher 
than  calcareous  waters,  but  the  hard  sound  still 
persisted.  With  regard  to  Mr.  AUen's  suggestion 
that  they  should  throw  over  the  soap  test  altogether 
and  determine  hardness,  or  rather  the  lime  as  car-  ) 
bonate,  by  titration  with  acid,  that  method  had  the 
fatal  objection  that  in  the  case  of  waters  containing 
carbonate  of  soda  it  would  give  erroneous  results. 
It  would  take  longer  to  determine  whether  the  water 
had  carbonate  of  soda  in  it  or  not  (and  a  great  many 
■waters  in  the  South  of  England,  especially  near 
Loudon,  contained  that  body  up  to  15  to  21  parts  ' 
per  100,000),  and  thus  the  method  would  present 
considerable  difficulty  in  such  cases  ;  otherwise  he 
saw  no  objection  to  it.  Mr.  Allen's  statement  as  to 
the  time  which  carbonate  of  lime  took  to  separate 
when  he  treated  carbonic  acid  water  with  calcium 


hydrate  was  quite  in  accord  with  his  own  experience 
of  the  softening  of  water  by  Clark's  process.  In 
that  process  the  water  had  to  stand  for  half  an  hoiu- 
or  more  before  complete  sepai-atiou  took  place  ;  and 
even  in  those  methods  where  filtration  was  resorted 
to,  the  water  was  made  to  flow  through  a  large  tiuik 
in  order  to  allow  time  for  the  formation  of  the  jn-e- 
cipitate.  AYith  regard  to  determining  the  quantity 
of  carbonic  acid  present  in  waters,  and  finding  if 
this  acid  con-espouded  with  the  carbonate  of  lime  in 
solution,  he  feared  that  the  determination  was  likely 
to  be  faulty.  The  boihng-out  method  was  open  to 
great  objection,  because  the  carbonic  acid  had  prac- 
tically to  be  collected  over  water,  inasmuch  as  the 
steam  condensed  in  the  collecting  tube  on  the  surface 
of  the  merciuy,  and  thus  a  low  result  was  obtained ; 
and  though  the  results  of  duplicate  experiments 
might  be  concordant,  he  still  thought  such  deter- 
minations suspicious  and  uni-eUable.  He  was  inte- 
rested to  learn  that  ^Ii-.  Allen  had  foimd  alumina  in 
colliery  waters.  He  himself  had  analysed  some 
Lancashire  coUiery  waters,  and  had  found  large 
quantities  of  almnina,  up  to  11  parts  per  100,000, 
but  did  not  remember  having  seen  similar  results 
recorded  l^efore,  except  that  in  some  analyses  recently 
l^ublished  by  Dr.  Bedson,  of  Xewcastle-on-Tyne, 
alumina  in  considerable  quantity  had  been  found. 
With  regard  to  Mr.  Allen's  remarks  about  the  acid 
in  a  portion  of  the  Sheffield  water-supply  acting  on 
lead,  he  hoped  that  due  precaution  had  been  taken 
to  exclude  the  condensation  of  acids  from  the  gas 
over  which  the  evaporation  was  carried  on,  otherwise 
sulphuric  and  nitrous  acids  might  thus  have  been 
introduced,  and  given  rise  to  erTor.  Mr.  AUen 
having  refen-ed  to  the  British  Association  committee 
on  the  expression  of  the  results  of  water  analysis, 
he  (as  secretary  of  this  committee)  took  the  oppor- 
tunity of  saying  that  a  report  had  been  di-a\N-n  up, 
but  he  regretted  that  the  members  of  the  Committee 
had  not  been  able  to  come  to  an  agreement.  Some 
were  so  wedded  to  "grains  per  gallon,"  and  others 
were  so  much  in  favom-  of  the  decimal  system,  that 
it  had  been  found  impossible  to  present'  the  report 
at  present.  He  hoped,  however,  for  greater  una- 
nimity on  the  subject  next  year.  He  himself  felt  vei-y 
strongly  that  any  record  of  acids  and  bases  in  com'- 
bination  as  salts,  without  a  simultaneous  record  of 
the  actual  determinations  made,  was  a  most  objec- 
tionable practice.  He  might  instance  the  case  of  a 
recent  German  book*  containing  thousands  of 
anidyses  of  mineral  waters  ;  bnt  as  only  the  hypo- 
thetical salts  present  in  the  waters  were  given,'and 
as  there  was  no  indication  of  which  results  were 
calcinated  and  which  obtained  by  actual  deter- 
mination, it  was  almost  perfectly  woi-thless.  AH 
chemists  ought  to  make  a  rigid  practice  of  discri- 
minating in  theii'  reports  between  the  results 
obtained  by  actual  determination  and  those  amved  at 
by  calculation,  otherwise  then-  reports  were  of  little 
practical  use,  and  might  be  highly  misleading. 

Mr.  Joux  Hekos  thought  that  Mr.  Allen  must 
have  been  dealing  with  strange  waters  with  respect 
to  hardness,  and  also  that  he  had  been  hard  on  the 
soap  test.  He,  for  one,  would  stick  up  for  that  test, 
but  he  admitted  that  a  great  de:il  depended  on  the 
manner  in  which  it  was  conducted.  He  used  to 
follow  the  ordinary  plan  of  liist  testing  approximately 
the  nirmber  of  cc. 's  of  soap  solution  requu'ed  to 
produce  a  lather,  and  then  making  a  second  experi- 
ment,  getting  as  near  as  he  coiild  to  permanent  lather. 
Bnt  as  time  went  on  he  found  that  method  not  very 
accurate.     His  attention  was  first  called  to  the  matter 

•  R.'ispe's  "  Heilqnellen. ' 
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by  II  note  iu  the  I'lumu-al  N'ews  bv  Mr.  Ellis,  in 
which  be  recommended  the  addition  of  the  soap  solu- 
tion by  1  ce.  at  a  time  to  the  water  under  examination, 
shaking  the  latter  up  after  the  addition  of  each  cc.  of 
solution.  By  followiuf--  that  method  he  found  that 
veiy  accm-ate  results  co\dd  be  obtained.  He  never 
used  the  soap  test,  however,  without  making  a  com- 
plete  analysis  of  the  acids  and  bases,  and  he  found 
that  iu  the  great  majority  of  cases  the  temporary  hard- 
ness corresponded  very  closely  with  the  amount  of 
carbonates  of  lime  and  magnesitmi  present.  He  had 
determined  the  hardness  of  water  artificially  hardened 
by  the  adtlition  of  gypsum,  and  had  found  that  where 
the  operation  was  carefully  conducted  the  determina- 
tion was  possible  within  one-half  to  one  grain  per 
gaUon  by  means  of  the  soap  test,  as  he  had  proved 
by  actual  analytical  determinations  of  the  sulphate 
of  lime  which  had  been  added  to  the  water.  He  had 
never  got  a  greater  differeuce  than  1  grain  per  gallon, 
even  with  a  water  containing  as  much  as  60  to  70 
grains  or  even  more  per  gallon.  He  quite  agreed  with 
Dr.  Frimkland  that  analyses  of  water  should  give  the 
acids  and  bases  separately  as  well  as  show  how  these 
were  combined.  It  was  quite  possible  to  arrive  at  a 
very  close  approximation  to  the  manner  in  which  the 
mineral  constituents  were  combined  in  waters  used 
for  technical  purposes.  In  all  manufacturing  opera- 
tions, when  the  water  was  raised  to  near  boiling  point, 
a  certain  change  took  place  in  the  state  of  the  con- 
stituents, and  the  state  in  which  the  constituents 
were  at  that  time  would  be  shown  by  the  analysis  of 
the  water.  He  thought  that  the  mineral  constituents 
of  water  ought  to  be  expressed  in  grains  per  gallon, 
as  that  form  was  more  readily  comprehended  by 
practical  men.  In  the  case  of  brewers,  at  any  rate, 
analyses  would  certainly  be  much  better  imderstood 
in  that  form  than  in  parts  per  100,000.  He  felt  per- 
lionally  obliged  to  Mr.  Allen  for  bringing  the  subject 
forward.  It  had  been  in  the  backgi-ound  for  a  long 
time,  and  there  were  a  great  number  of  problems  in 
connexion  with  the  analysis  of  water  for  technical 
jjurposes  which  yet  required  solving. 

Mr.  A.  SiiEiRER  had  been  much  pleiised  to  hear 
Mr.  Allen's  remarks  about  the  soaj)  test  ;  it  was  only 
biu-prisiug  to  chemists  who  had  to  deal  with  waters 
from  the  technical  point  of  view  that  the  question 
had  not  been  dealt  with  before.  He  had  abandoned 
the  soap  test  years  ago  for  the  same  reason  as 
Mr.  Allen,  and  had  found  that  the  method  of  titra- 
tion indicated  by  Mr.  Hebner  answered  all  practical 
purposes  for  temporary  hardness.  The  method  was 
simple  and  short.  He  took  500  cubic  centimetres, 
added  methyl-orange  or  cochineal  titrated  ^ith  ." 
acid,  and  that  gave  at  once  the  t^mponurv-  hai-dness, 
or  at  least  its  equivalent,  the  carbonates  of  magne- 
sium and  calcium.  There  was  no  danger  of  con- 
founding these  cai-bonates  with  carbonate  of  sodium 
if  reasonable  care  was  taken,  or  if  anything  like  a 
total  analysis  was  made,  the  total  Hme  and  mag^iesia 
giving  the  necessary  data ;  and  he  did  not  think  a 
water  analysis  was  of  much  vidue  unless  an  amount 
of  care  was  given  such  as  Ti-as  necessary  for  the  deter- 
mination of  the  calcium,  say  by  the  oxalate  method, 
and  the  magnesium  as  pyio-phosphate.  Those  were 
all  the  data  necessary  to  determine  the  points  required. 
Why  the  soap  test  should  be  adhered  to  as  a  means 
for  detenuiuing  temporary  hardness  in  the  presence 
of  so  much  better  a  method,  \iz.  :  alkalimetry, 
he  found  it  difficult  to  understand.  No  doubt 
Mr.  Heron  was  right  in  saying  that  f;ui-  results  could 
be  obtained  by  the  soap  test  in  some  cases,  if  one 
knew  something  of  the  history  of  the  water  tested. 
But  anvoue  who  made  complete  analyses  and  com- 


pared the  results  so  obtained  with  the  soap  test 
results  must  come  to  the  conclusion  arrived  at  by 
Mr.  Allen.  He  was  glad  to  hear  a  determinate  sound 
given  out  on  this  question,  it  having  been  a  grievance 
to  many  chemists  for  years.  In  fact  it  was  one  of 
those  tests  the  results  of  which  depended  on  the 
personal  character  of  the  analyst. 

Mr.  W.  Thorp  agreed  with  Dr.  Frankland  and 
Mr.  Heron  and  disagreed  with  Jlr.  Sheai-er  as  to  the 
value  of  the  soap  test.  A  long  time  ago  he  had  tried 
this  very  question  of  titration  as  against  the  soap 
test,  and  although  he  got  concordant  results — and 
indeed,  iu  repeating  determinations  of  the  same 
water,  practically  identical  results — yet  he  gave  up 
the  method  becaiise  a  very  considerable  number  of 
waters  owed  their  hardness  to  chloride  of  calcium  or 
contained  carbonate  of  soda.  It  seemed  to  him 
more  difficult  to  examine  the  waters  for  these  bodies 
than  to  make  the  soap  test,  and  the  soap  test  in  his 
hands  always  gave  good  resrilts.  The  process  was 
one  which  was  perhaps  best  described  as  empirical, 
in  the  sense  that  circumstances  were  of  the  essence 
of  the  process.  The  determinations  must  be  made 
always  under  the  same  eii'cumstances.  Dr.  Clark,  in 
his  original  jiaper,  said  nothing  about  time,  but  he, 
like  Mr.  Heron,  foimd  that  time  was  essential.  If, 
as  iu  the  old  way,  a  rough  determination  was  made 
first,  and  then  the  greater  part  of  the  soap  solution 
was  run  in  at  once,  inaccurate  results  would  be  got. 
He  thought  it  best  to  add  the  soap  solution  at  much 
the  same  rate,  no  matter  what  quantity  was  iised. 
It  seemed  that  the  combination  of  the  calcium  with 
the  soap  required  time,  and  all  attempts  to  shorten 
the  process  by  running  iu  larger  quantities  ended  in 
erroneous  results.  That  fact  had  been  mentioned  in 
the  second  edition  of  Sutton's  Vohnnftrir  Analysis, 
and  even  earlier  than  that.  He  could  not  agree  with 
Mr.  Allen  with  respect  to  the  quantity  of  carbonate 
of  calcium  in  solution  in  water  apiu-t  from  free 
carbonic  acid.  It  seemed  to  him  to  be  a  simple  case 
of  solution.  He  had  determined  the  quantity  long 
since,  and  found  it  to  be  about  three  parts  in 
100,000.  That,  he  believed,  had  been  found  by 
others  iu  various  ways  both  before  and  since.  When 
Mr.  Allen  spoke  of  the  danger  to  boilers  from  the 
presence  of  chloride  of  magnesium,  he  supposed  him 
to  mean  chloride  in  excess  of  the  equivalent  of 
carbonate  of  calciiun.  He  could  not  imagine  that 
the  acid  formed  by  the  decomposition  of  chloride  of 
magnesium  could  do  harm  to  a  boiler  while  protected 
by  the  cnist  of  calcium  carbonate.  He  agreed  with 
what  had  been  said  about  the  arrangement  of 
results ;  the  original  numbers  obtained  should 
always  be  stated,  however  they  were  afterwards 
explained  and  combined.  He  woirld  go  further. 
What  the  ordinary  client  paid  for  and  ought  to  have, 
was  the  analyst's  opinion.  The  numbers  should  be 
stated  for  the  criticism  of  chemists,  Init  as  far  as  the 
non-chemical  reader  was  concerned  the  figures  were 
of  little  conseqiience,  and  the  less  he  was  led  to 
attempt  to  understand  them  the  better.  In  all 
commercial  analyses  it  would  be  of  great  comfort 
to  everyone  if  the  analyst  would  kindly  indicate 
which  w.as  the  number  that  was  got  "  by  diflerence." 
So  many  analyses  added  up  in  a  most  suspiciona 
manner  to  100  per  cent.  They  all  knew  that  such  a 
thing  was  so  rare  iu  practice  as  to  suggest  when  it 
did  happen  that  a  mistake  had  occurred.  Yet  the 
ordinary  commercial  analysis  alw'Ui!<  added  up  so. 

Mr.  B.  E.  K.  NtwLAxns  could  not  help  thinking 
that  if  Mr.  Allen  had  made  his  experiments  in 
London  instead  of  Sheffield  ^though  London  chemists 
were  pleased  enough  to  greet  him  iu  the  capital), 
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he  -would  have  hnd  a  better  opinion  of  Clark's  soap  ' 
test.  He  bad  himself  ■worked  with  that  test,  and 
modifications  of  it,  continuouslv  day  after  day,  aud 
■with  a  water  of  a  permanent  hai'dness  of  30-  and  a 
temporary  hardness  of  20  had  obtained  results 
■which  (hd  not  vary  more  than  II  degrees  at  the 
outside.  In  the  case  of  waters  from  metropoUtan 
waterworks,  he  had  recently  been  working  at  a 
method  of  purifying  water,  and  had  found  the 
results  given  by  the  soap  test  very  uniform  indeed, 
not  varying  more  than  half  a  degree.  A  short  time 
back  he  had  examined  a  water  from  a  coal  mine  in 
Yorkshire,  and  in  this  case  he  hnd  found  the  soap 
test  to  be  unreliable  ;  so  much  so,  that  it  could  not 
be  put  into  the  hands  of  a  working  man.  The 
question  of  temperature  had  a  great  deal  to  do  ■with 
the  working  of  the  process  of  piu-ifying  water.  If 
the  temperatiu-e  were  raised  to  80'  F.  it  often 
produced  a  marked  improvement  in  the  treatment 
by  Clark's  process,  or  that  process  supplemented  by 
soda.  AVith  regard  to  so-called  boiler-preserving 
aiTangements,  he  would  mention  one  instance  of  the 
sort  of  fluids  which  were  vended  by  the  boiler 
doctors  who  interested  themselves  to  benefit  factory 
owners.  Some  time  back  two  samples  of  boiler 
fluid  were  sent  to  him.  They  were  to  be  used 
alternately  ;  and  he  found  the  first  to  consist  of  nitric 
ncid  and  the  second  of  caustic  soda. 

Mr.  W.  Macxab  agreed  with  Mr.  Allen  that  the 
soap  test  was  not  a  reliable  method  for  estimating 
the  degrees  of  lime  and  magnesia  salts  present  in 
■water ;  practically  the  only  way  to  arrive  at  the 
mineral  constituents  was  by  analysis.  On  the  other 
hand,  the  soap  test  was  very  useful,  and  ought  not 
to  be  discarded  by  those  interested  in  waters  for 
boilers.  He  had  had  considerable  experience  in 
analysing  waters  from  all  parts.  In  the  case  of 
waters  of  the  character  of  those  round  London,  and, 
■nhere  the  h.ariluess  was  not  above  20',  the  deter- 
mination of  hardness  by  the  soap  test,  and  its 
calcidatiou  from  actual  analysis  and  the  estimation 
of  lime  and  magnesia,  agreed  fairly  well  ;  but  in 
the  case  of  waters  from  Lancashire  and  Yorkshire 
and  other  places,  ha^ving  a  hardness  of  40^  or  60  or 
more,  there  was  often  no  correspondence  between 
the  two.  On  the  other  hand,  the  soap  test  was  a 
usefid  thing  in  the  laboratory  to  give  one  an  idea  of 
the  hanlness,  so  as  to  regulate  the  quantity  of  water 
to  be  used  for  analysis.  As  to  the  conduct  of  the 
process,  it  was  most  impoi-tnnt  that  the  solution 
should  be  added  1  cc.  at  a  time  to  secure  concordant 
results.  As  a  ready  means  of  control,  he  considered 
the  soap  test  very  useful,  but  it  shordd  be  discarded 
as  a  means  of  recording  results  to  be  quoted  in 
reports. 

Mr.  W.  Crowdee  suggested  that  if  Mr.  Allen  in 
any  further  experiments  used  the  solution  he  had 
spoken  of  and  evaporated  it  down  in  vacuo,  he 
would  get  crystals  of  bicarbonate  of  Ume,  if  they 
were  to  be  got  at  all,  and  that  woidd  be  a  better 
way  than  the  intUrect  method  he  had  jsroposed. 
Another  point  which  had  struck  him  was  that  the 
deleterious  effect  of  water  upon  boQers  was  generally 
ascribed  by  chemists  to  the  presence  of  chloride  of 
magnesium.  But  if  that  was  so,  why  did  the  action 
occur  only  in  certain  parts  and  on  certain  plates  ? 
The  effect  generally  took  the  form  of  "  pitting  "  in 
certain  parts,  as  if  a  pea  had  perforated  the  plates. 
If  it  was  due  to  chloride  of  magnesium,  why  did  it 
not  occur  all  over  the  boiler  ? 

Mr.  A.  H.  Allf.x,  in  reply,  said  that  so  many 
interesting  points  had  l)een  raised  that  it  would 
almost  reqmre  another  paper  to  answer  them  all. 


Dealing  first  ■with  what  had  been  said  about  chloride 

of  magnesium  by  the  Chau'man  and  the  last  speaker 
(Mr.  Crowder),  he  would  point  out  that  he  had  not 
suggested  that  all  boUer  con'osion  was  due  to 
the  presence  of  chloride  of  magnesium,  though  it 
was  recognised  by  all  that  waters  containing  that 
salt  were  liable  to  produce  corrosion.  But  Mr.  Thorpe 
suggested  that  to  do  so  it  must  be  in  excess  of 
the  carbonate  of  calcium  present.  If  the  corrosion 
wei'e  due  to  hycU'oehloric  acid  produced  from  magne- 
sium chloride  it  woidd  probably  be  in  the  upper 
pai-t  of  the  boiler,  as  the  acid  would  be  evolved  at 
the  siu-face  of  the  water  ;  but  it  was  diflicidt  to  see 
how  the  deposit  or  ineiiistation  of  carbonate  of 
calciaim  at  the  bottom  of  the  boiler  could  react  ■with 
the  acitl  set  free  at  the  surface.  Besides,  if  a  base 
would  neutralise  the  free  hyihochloric  acid,  why  did 
not  the  magnesia  simidtaneously  produced  have"  that 
effect.  With  respect  to  the  suggestion  that  he  might 
have  obtiuned  crystallised  bicarbonate  of  lime  by- 
evaporating  a  solution  in  vaci'o,  he  thanked  the 
speaker  for  it,  but  had  not  much  hope  of  its  success. 
Dr.  Franklaud,  Mr.  Newlands,  and  others  seemed  to 
have  fallen  into  the  common  mistake  of  people  hving 
in  Loudon  of  believing  that  Loudon  was  everywhere 
and  the  rest  of  the  world  nowhere.  He  had  often  to 
deal  -with  peculiar  waters :  but,  because  in  London 
Dr.  Franklaud  and  others  had  to  deal  with  oi-dinary 
waters,  they  said,  '-  Why  not  be  content  -with  the 
soap  test  ?  "  The  soap  test  gave  reliable  restdts 
under  cei-tain  conditions,  and  he  used  it  under 
protest ;  but  he  objected  to  it  in  many  cases  as 
utterly  misleading  and  valueless.  With  London 
water  it  gave  constant  aud  fau-ly  acciu-ate  results, 
indicating  the  calcium  present.  But  when  the 
results  were  complicated  by  the  presence  of  notable 
quantities  of  magnesium  salts  the  difficulty  he  had 
described  came  in.  He  should  like  to  know  whether 
Dr.  Franklaud  agreed  with  Ml-.  WanklTO  that 
2  MgO  =  3  CaO  in  hardening  effect ;  aud,  if  not, 
how  it  was  that  the  soap  test  gave  such  different 
results  in  the  hands  of  different  chemists,  both  of 
whom  claimed  that  it  was  con-ect.  Where  one  had  to 
deal  -with  a  very  hard  calcareous  water,  the  soap  test 
might  give  acciu-ate  results  as  stated  by  Mr.  Heron, 
but  it  would  not  give  so  much  information  as  could 
be  obtained  by  other  means.  One  had  to  dilute  the 
water  and  add  the  soap  solution  very  slowly,  and  then 
go  through  the  process  of  estimating  tlie  hardness 
again  on  the  water  boiled  for  one  hoiu-.  Why  take 
all  that  time  and  trouble  when  it  might  be  titrated 
as  easily,  more  accurately,  and  in  a  shorter  time  by 
standard  acid  >  There  was  absolutely  nothing  leai-ued 
by  the  detei-mination  of  temporary  and  permanent 
hardness  by  the  soap  test,  which  could  not  be 
ascertained  more  accm-ately  in  a  few  minutes  by 
titrating  the  original  water  with  acid.  As  to  the 
precipitation  of  calcium  compounds  by  oxalate  of 
ammonium  and  determining  the  hardness  of  the 
filtrate  to  estimate  the  magnesia,  as  recommended  by 
Mr.  Wanklyn.  Dr.  Franklaud  had  said  that  no 
chemist  used  the  process.  But  he  would  remind 
Dr.  Franklaud  that  Mr-.  Waidilyn's  book  on  water 
analysis  was  in  its  fifth  edition  (a  sixth  was  now  in  the 
l^ress),  and  that  a  large  number  of  people  who  made 
water  analyses,  but  were  not  skilled  chemists,  looked 
on  it  as  their  Bible.  As  long  as  that  state  of  things 
existed  attention  ought  to  be  called  to  the  error,  if  it 
were  one,  as  he  beheved  it  to  be.  As  to  the  time  for 
the  calcium  carbonate  precipitation,  lie  had  not 
anticipated  that  on  a  small  scale  it  wotdd  require  so 
long  a  time  as  it  did,  but  in  some  of  his  exiDeriments 
many  hours,  aud  in  other  cases  days,  were  allowed 
for  its  comiJlete  separation.    In  the  case  in  which 
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the  CO.;  evolved  did  not  correspond  with  the  CaCOa 
precipitated  on  boiling  the  water,  the  discrepancy 
was  80  large  that  no  error  such  as  Dr.  Frauliland  had 
suggested  would  account  for  it,  and,  in  fact,  special 
means  were  taken  to  prevent  the  result  being  low. 
Dr.  Franklaud  having  expressed  interest  in  his 
remark  about  the  presence  of  alumina  in  colliery 
waters,  he  might  mention  that  he  ha<l  met  with  other 
remarkable  constituents,  as,  for  instance,  zinc,  to  the 
extent  of  three  or  four  grains  per  gallon.  As  to  the 
forms  in  which  acids  and  bases  were  combined,  he 
fully  agreed  that  an  analyst  should  always  give  the 
data  on  which  he  founded  his  conclusions,  and  then 
express  the  salts  according  to  his  fancy,  or  to  the 
best  of  his  abiUty.  He  would  like  to  hear  from 
'Mi.  Heron  how  far  the  hardness  of  the  water  he  had 
tested  agreed  with  the  soap  test  before  and  after 
boiling,  and  whether  when  magnesium  was  present 
he  had  calculated  42  as  equivalent  to  50  or  to  75  of 
calcium  carbonate,  as  very  much  depended  on  that. 

Mv.  Heeox  said  that  his  results  agreed  within 
1  grain  per  gallon,  and  that  the  water  contained  the 
normal  quantity  of  magnesium  salts,  gypsum  only 
ha'Ning  been  added. 

Mr.  Allen  continued  that  in  such  case  the  point 
in  dispute  did  not  arise.  Dr.  Frankland  had  said 
that  waters  in  the  South  of  England  contained 
carbonate  of  sodium,  and  that  for  such  waters  his 
proposed  method  of  determining  the  earthy  salts 
generally  by  boiling  down  with  carbonate  of 
sodium  would  be  inapplicable.  Had  he  understood 
Dr.  Frankland  correctly  ? 

Dr.  Fr.\!<kl.\sd:  You  titrate  for  temporary  hard- 
ness. 

Mr.  Allex,  continuing,  said  the  only  difference 
caused  by  the  presence  of  sodium  carbonate  was  that 
the  temporary  and  total  hardness  would  lie  identical.* 
He  presumed  that  Dr.  Frankland  would  not  adopt 
the  plan  of  another  London  chemist  of  extensive 
experience,  and  report  waters  as  containing  simiil- 
taueously  calcium  sulphate  and  sodium  carbonate. 
If  not,  it  was  evident  that  a  water  which  contained 
sodium  carbonate  must  contain  all  the  calcium  and 
magnesium  as  carbonates.  Hence,  on  boiling  down 
such  a  water  to  a  small  bulk,  and  filtering  off  the 
precipitate,  we  had,  on  one  side,  the  earthy  carbonates, 
which,  on  titration  with  acid,  gave  the  temporary 
hardness,  and  on  the  other,  a  solution  containing  the 
sodium  carbonate  of  the  water,  which  could  be 
similarly  determined  by  titration  with  acid.  If 
desired,  the  earthy  carbonates  conld  be  caleiilated  to 
their  equivalent  of  sodium  carbonate,  and  the 
amotmt  thus  found  added  to  that  really  present  in 
the  water.  The  sodiimi  carbonate  could  also  be 
deduced  from  a  titration  of  the  original  water, 
subtracting  from  the  volume  of  acid  used  that 
equivalent  to  the  earthy  carbonates.  JMr.  Thorp 
appeared  to  like  the  soap  test,  and  seemed  very  easy 
to  please,  but  at  the  same  time  admitted  it  to  lie 
empirical.  That  was  precisely  his  (Mr.  Allen's) 
objection  to  the  soap  test.  When  temperature,  time, 
the  mode  of  adding  the  soap  solution,  the  manner  of 
shaking,  the  appearance  and  diu-ation  of  the  lather, 
and  even  the  soitinJ  produced,  were  all  important 
factors  in  the  result  obtained  ;  and  when  chemists 
who  used  the  process  disagreed  to  the  extent  of 
50  per  cent,  as  to  the  hardness  caused  by  magnesia, 

•  The  term  "  hardness  "  is  here  intended  to  mean  the  ealcium 
and  maKnciium  salts  expressed  in  terms  of  CaCOs.  The  volume  of 
acid  neutralised  b.v  the  orisnnal  water  Vjefore  hoiling  will  l)e  greater 
than  that  required  by  the  ileposit.on  boiling.  Hence,  in  one  sense, 
the  total  hardness  may  be  said  to  be  less  than  the  temporary,  the 
permanent  hardness  in  a  water  containing  sodium  carbonate  being 
a  negative  quantity. 


he  thought  it  was  about  time  for  those  with  a 
reptitatiou  to  lose  to  give  up  reporting  the  results 
of  soap  tests.  It  was  different  if  one  knew  the 
character  of  the  water,  and  was  accustomed  to  it 
day  by  day.  But  he  was  speaking  as  a  profes- 
sional chemist,  knowing  nothing  of  the  sample 
beyond  the  results  he  got  by  analysis  ;  and  in  such 
variable  waters  as  he  had  to  deal  with,  the  soap  test 
gave  very  erratic  results.  He  agreeil  with  Mr.  Thorp 
that  analysts  ought  to  adopt  the  plan  of  stating  iu 
their  amilyses  the  constituent  indirectly  determined. 
He  had  seen  an  analysis  of  coal  in  which  the 
specific  gravity  was  inadvertently  added  in  with  the 
other  constituents,  yet  the  sum  was  exactly  100  "00. 
Mr.  Heron  had  spoken  about  getting  results  agree- 
ing within  one  grain  per  gallon.  That  was  a  good 
analysis.  As  a  rule,  one  would  not  find  chemists 
agree  so  well  in  determining  water  containing  50  grains 
per  gallon,  sa.y,  of  sulplmric  acid.  If  they  found 
something  between  49  and  51 -grains,  that  was  as 
much  as  could  be  expected  ;  at  any  rate,  it  was  as 
good  work  as  was  usually  done. 


Mr.  W.  Chowder  then  formally  introduced  for 
discussion  the  subject  of  which  notice  is  given  in 
the  Jotirnal  for  November,  viz.,  "  Have  any  exjieri- 
ments  been  made  to  ascertain  the  quantity  of  nitrous 
acid,  soluble  in  stilphttric  acid  of  sp.  gr.  1-750  at 
temperatui-es  ranging  between  32'  and  120-  F.  ; 
and  what  is  the  iiutxluivm  temperature  at  which 
nitrotis  acid  can  be  economically  absorbed  in  the 
Gay-Ltissac  tower  dtu-ing  the  summer  season  ■'"  and 
announced  that  if  time  peiToitted  ho  wotild  open  the 
discussion  at  the  next  meeting  of  the  Section. 


C'tairmaii :  F.  Hurter. 
Vice-Cfinirman  :  X.  Norman  Tate. 


Committee : 

H.  Gaskell.  jun. 

S.  Hnmburger. 

,1.  \V.  Kynaston. 

E.  K.  Jluspratt. 
j        G.  Shack-Sommer. 
'       James  Simpson. 

JFon.  Local  Sec.  and  Treasurer : 
W.  P.  Thompson,  (',  Lord  Street,  Liverpool. 


E.  Bibhy. 

J.  Campbell  Brown. 

H.  Brunner. 

E.  Carey. 

H.  Deacon. 

T.  Fletcher. 


Notices  of  Pape-s  !ind  Communications  for  the  Meetings  to  be 
sent  to  the  Local  Secretary. 


Meeting  hdd  Wednesday,  5lli  Becemher  1888.  nl 
Vniversity  College,  Brownloiv  Street. 


DK.  P.  HITRTER    IN   THE    CHAIR. 


MISCELLANEOUS  COMIMUNICATIONS. 


SLIDE  EULE  FOE  REDUCING  VOLUMES  OF 
GASES  TO  NORMAL  CONDITION. 


IIY    F.  IIUBTER. 


Dr.  Huhter,  having  reiterated  a  request  which  their 
last  Chairman  had  frequently  made  to  the  members 
to  bring  forward  small  items  of  observations  which 
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they  had  made,  or  little  improvements  in  apparatus, 
said  that,  as  nn  example,  he  would  put  before  them 
a  little  apparatus  which  might  be  of  interest.  They 
were  all  aware  that  the  numerous  calculations  involved 
in  the  correction  of  the  volume  for  temperature  and 
pressure  were  one  of  the  ilisagreeable  features  of 
technical  gas  analysis.  Many  ways  had  been  pro- 
posed to  shorten  these  calculations  or  to  avoid  them 
altogether.  One  of  these  methods  consisted  in 
employing  a  standard  volume  of  gas  enclosed  in  a 
vessel '  so  graduated  that  the  factor  of  reduction 
coidd  at  once  be  read  oif.  He  had  found  that  such 
apparatus  was  liable  to  become  deranged  and  was 
otUerwise  a  little  uncertain.  He  had,  therefore, 
discontinued  its  use,  and  returned  to  calculation 
from  bai-ometric  and  temperature  observations.  In- 
stead of  using  tables  he  had  constructed  a  slide  rule. 
Slide  rules  were  extremely  handy,  the  only  fault 
being  that  they  became  of  inconvenient  length  if 
they  were  wanted  accurate.  X  slide  rale  which 
would  allow  to  read  off  four  digits  of  a  number 
directly  would  be  about  42  feet  long.  The  best 
slide  rule  he  knew,  an  extremely  usefid  instrument, 
was  Fuller's  slide  nile,  a  spiral  logarithmic  scale, 
which  allowed  the  fourth  (."ligit  of  a  number  to  be 
read  directly,  and  the  fifth  by  interpolation.  For 
the  purpose  of  calculating  factors  for  reducing  the 
volume  of  a  gas  to  normal  conditions,  there  was, 
however,  only  a  small  lange  of  numlaers  needed, 
and  it  was,  therefore,  possible  to  construct  a  slide 
nile  of  convenient  length  and  sufficiently  accurate 
for  the  purpose.  The  usual  range  of  numbers 
needed  was  from  about  700  mm.  to  780  mm.  for  the 
barometer,  and  from  270  to  300-  absolute  tempera- 
ture. On  a  slide  rule,  the  total  length  of  which 
would  be  16  feet,  these  figures  would  be  found  to 
occupy  a  space  of  only  C  to  7  inches. 

He  showed  the  slide  nde,  and  explained  that  by 
setting  the  given  temperatttre  on  the  slide  opposite 
the  given  barometric  pressure,  the  index  would  at 
once  point  to  the  factor  of  reduction. 


niyxKiyy^' — - 


A  NEW  ALK.\LT  PROCESS. 

BY    W.  W.  STAVELET. 

Is  his  presidential  address  at  Glasgow,  Professor 
Dewar  said,  "and  this  leads  me  to  say  that  we  do 
not  necessarily  confine  ourselves  to  the  tliscussion  of 
manirfaeturing  processes  which  are  commercially 
successful.  An  industrial  process  may  fail  of  com- 
mercial success  for  various  reasons.  I  hope  that  we, 
as  a  Society,  shall  never  fail  to  recognise  whatever  is 
novel,  nor  be  too  naiTow  in  our  views  of  what  should 
be  admitted  to,  or  excluded  from,  the  pages  of  our 
Jotrrnal."  Another  prominent  member  of  our  Society 
has  also  quoted  the  saying  of  the  great  master, 
Faraday,  '  ■  unsuccessful  work  ought  to  be  as  valuable 
as  successful  work." 

Encoiu'aged  br  the  above  and  by  the  remarks  of 
one  or  two  gentlemen  to  whom  I  had  submitted 
my  process,  I  was  led  to  prepare  a  paper  to  be  read 
before  you.  When  I  remembered  that  amongst  the 
members  of  this  Section  are  some  of  our  most  emi- 
nent technicil  chemists  and  manufactiuers,  I  had 
great  diffidence  as  to  the  result.  Yet  I  venture  to 
hope  that  my  process  may  not  be  without  interest 
to  you. 

During  the  last  half  century  many  attempts  have 
been  made  to  decompose  sulphate  of  sodium  by 
means  of  slaked  lime.   Clausen,  in  1852,  claimed  the 


use  of  lime  to  decompose  solution  of  stilphate  of 
sodium.  Mr.  David  Bill,  in  the  "Chemical  News'" 
for  April  4,  1873,  mentions  th.it  in  experiments 
he  had  made  with  this  process  he  had  never  suc- 
ceeded in  getting  more  than  about  1  per  cent  of  the 
soda  in  the  sulphate,  as  caustic  soila.  A.  G.  Hunter, 
in  186.5,  patented  an  improvement  upon  this  process, 
claiming  to  obtain  better  results  by  treating  the 
solutions  under  pressure. 

According  to  Hill,  experiments  conducted  at  the 
JaiTow  Chemical  Woiks  showed,  however,  that  the 
result  with  a  steam  pressure  of  40  lbs.  was  the  causti- 
cising  of  about  6  per  cent,  of  the  soda,  and  under  a 
pressure  of  200  lbs.  for  some  hours  only  13  per  cent, 
was  causticised. 

Lessie  du  ilotay  took  out  a  French  patent  in  1871 
similar  to  Hunter's. 

From  experiments  made  in  Dr.  Lunge's  laboratory, 
and  quoted  by  him  in  his  well-known  treatise,  "it 
appears  that  at  the  ordinary  pressiire  of  the  atmo- 
sphere as  much  as  28  "8  per  cent,  of  the  sulphate  of 
sodium  can  be  decomposed  if  the  li.  jiud  is  very  dilute, 
180  parts  water  to  one  of  sulphate  ;  at  a  pressure  of 
5  atmospheres,  and  the  proportion  of  from  2o  to  50 
water  to  one  of  sulphate,  23  to  31  per  cent,  of  the 
latter  could  be  decomposed."  It  was  this  latter 
statement  that  cavised  me  to  ftuther  investigate  the 
action  of  lime  upon  siilphate  of  soda,  not  with  a  view 
of  manufactirring  soda  by  this  process,  but  with  the 
view  of  using  the  impure  dilute  caustic  soda  solution 
so  obtained  for  the  extraction  of  phenols  from  tar 
oOs.  If  a  solution  of  stdpliate  of  sodium,  contain- 
ing 6  to  7  per  cent,  of  soda  as  caustic,  could  be  ob- 
tained, such  solution  would  be  suitable  for  this 
purpose.  And  a?,  after  being  iised  for  the  extraction 
of  phenols,  the  solution  would  be  neutralised  with 
sidphuric  acid,  thus  reforming  sidphate  of  sodium, 
the  same  solution  of  sulphate  of  soditrm  c<5uld  be 
used  continuously.  One  ton  sulphate  of  sodium  in, 
,  say,  2.3  tons  solution,  if  25  per  cent,  of  the  sulphate 
were  decomposed  would  give  us  a  solution  contain- 
ing a  little  over  2  cwts.  of  soda,  Na-^O,  or  a  solution 
of  about  5,000  gallons,  containing  about  -]',,ths  of  a 
per  cent,  of  soda,  Na^O.  To  obtain  a  solution  con- 
taining 6  per  cent,  of  soda  we  should  require  to 
evaporate  from  the  solution  about  23  to  24  tons 
water,  which,  of  coiu-se  wiis  out  of  the  question.  It 
occurred  to  me.  whilst  engaged  in  experiments  with  a 
view  to  increasing  the  decomposition,  that  the  reason 
a  better  decomposition  could  not  be  obtained  was, 
that  at  the  moment  of  formation  of  sodium  hydrate 
the  reverse  reaction  takes  place,  and  if  some  body 
were  present  which  could  combine  with  the  sodinin 
hydrate  at  the  moment  of  formation,  a  better  restilt 
could  be  obtained.  I  tried  variotis  substances,  but 
although  I  succeeded  in  obtaining  a  better  decompo- 
sition, the  results  were  not  sufficiently  promising. 
I  next  tried  crcsol,  and  found  that  on  agitating  a 
mixture  of  sidphate  of  sodium  solution  and  slaked 
lime,  and  gradually  adding  cresol  thereto,  an  almost 
complete  decomposition  of  the  sulphate  of  sodium 
into  cresylate  of  sodium  was  obtained  with  formation 
of  a  precipitate  of  sulphate  of  calcium.  Knowing, 
from  experience  on  a  large  scale,  that  the  cresylate  of 
sodium  could  be  easily  decomposed,  by  means  of 
carbonic  acid,  into  carbonate  of  sodium  solution  and 
free  cresol,  I,  after  many  quantitative  experiments, 
applied  for  provisional  protection  for  my  process, 
which,  briefly,  is  as  follows  :  A  solution  of  sidphate 
of  sodium  or  potassium  is  heated  in  a  vessel  pro- 
vided with  agitating  apparatus,  and  a  solution  of 
cresylate  of  calcium  or  mixture  of  cresol  and  slaked 
lime  is  gradually  run  into  the  sulphate  solution.  As 
a  result  we  have  cresvlate  of  sodium  in  solution,  and 
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a  precipitate  of  sulphate  of  calcium.  The  creBylate 
of  Bodium,  after  filtration,  is  treated  with  fuel  or 
Ume-kilu  gases,  forruiug  cnrbonate  of  sodium  in 
solution  and  liberating  the  cresols,  wliioh  iloat,  as  an 
oily  fluid,  on  the  siu-face  of  the  eaibonate  of  sodium 
solution.  The  soda  solution  is  evaporated  and 
calcined,  the  liberated  cresols  being  again  used  iu 
the  decomposition  of  another  lot  of  sulphate  of 
sodium.  In  mv  specification,  No.  17,657,  of  Decern- 
ber  21st,  1887,1  had  described  a  modification  of  mv 
process  for  use  iu  the  extraction  of  phenols  from  coal 
tar  or  other  oUs.  Until  the  last  few  years  the  almost 
universal  method  of  producLug  phenols  from  their 
oils  has  been  to  agitate  the  oils  with  a  dilute  solution 
of  caustic  soda,  thus  forming  phenolates  of  sodium, 
the  phenolates,  after  separating  from  the  oils,  bein  g 
treated  with  sulphiu-ic  acid,  liberating  the  phenols, 
which  float  on  the  sm-face  of  the  sulphate  of  sodium 
solution.  Thus  both  the  sulphuric  acid  and  the  soda 
were  lost  in  the  shape  of  valueless  sulphate  of 
Bodiiun  solution. 

On  the  5th  of  March  1880,  Mr.  Samuel  Clift 
patented  the  use  of  cai-bonic  acid  gas  for  nentrahsing 
the  phenolates  of  sodium.  Mr.  Josiah  Hnrdman 
subsequently  patented  the  same  process,  claiming 
the  use  of  carbonic  acid  gas  obtained  in  the  manu- 
facture of  sulphate  of  ammonia  from  gas  liquor.  The 
solution  of  cai-bonate  of  soda  obtained  by  this  process, 
after  separation  from  the  phenols,  is  causticised, 
and  the  caustic  soda  sohitiou  again  used  for  the  ex- 
traction of  phenols  from  the  oils.  The  process  is 
at  work  in  at  least  four  large  tar  distilleries.  Messrs. 
Bairds,  of  Gai-tshenie,  also  use  a  similar  process  iu 
the  extraction  of  phenoloids  from  blast  furnace  oils. 

The  waste  gases  from  their  blast  furnaces,  after 
cooling  and  extraction  of  the  ammonia  and  tarry 
matters  contained  therein,  consist  mainly  of  CO;, 
CO,  and  N  gases.  They  use  these  waste  gases  for 
neutralising  phenolate  of  sodium  solution.  The  gas 
leaving  the  apparatus  now  consist  mainly  of  CO 
and  N,  and  being  richer  in  combustible  gases  than 
the  original  mixture,  is  more  valuable  as  a  heating 
gas.  It  may  be  interesting  here  to  observe,  that 
not  only  do  'Messrs.  Bairds  recover  the  ammonia  and 
tarry  matters  from  their  waste  gases,  but  they 
utilise  almost  all,  if  not  quite  aU,  the  gases,  after 
being  thus  treated,  for  heating  piu-poses  ui  the 
manufactiu-e  of  sulphate  of  ammonia  and  the  dis- 
tillation of  the  oils,  i-c.  My  proposal  for  extracting 
phenols  from  coal  tar  and  other  oUs  was  as  follows  : 
Instead  of  agitating  the  oils  with  a  caiistic  soda 
solution,  I  proposed  to  agitate  the  oils  with  a 
mixture  of  siilphate  of  sodium  solution  and  slaked 
Ume,  thus  forming  phenolates  of  soda  and  siilphate 
of  lime,  the  phenolates  of  soda  being  neutralised 
with  CO..  gas,  and  the  resulting  carbonate  of  soda 
solution,  after  separation  from  the  phenols,  being 
calcined  and  sold  as  soda-ash,  the  soda-ash  so 
obtained  covering  the  cost  of  the  operation.  Or, 
instead  of  neutralising  the  phenolates  with  CO;, 
I  used  for  that  purpose  sulphuric  acid,  and  again 
use  the  resulting  sulphate  of  sodium  for  another 
extraction  of  ishenols — thus  consuming  sulphuric 
acid  and  lime  instead  of,  as  in  the  old  process, 
sulphuric  acid  and  caustic  soda. 

Here  I  think  it  only  fair  to  state,  that  though 
this  part  of  my  patent  was  passed  by  the  examiner, 
a  process  siniilar  to  mine  had  been  previously 
patented  by  Messrs.  'Vrest-Ruight  and  Gall  on  the 
•21st  April  1887,  No.  5821:.  Their  process  is  identical 
with  mine,  in  so  far  as  they  use  lime  and  sulphate 
of  soda  to  produce  phenolates  of  sodium,  and  the 
subsequent  use  of  sulpluuic  acid  for  neutralising 
the  phenolates  of  sodium  and  liberating  the  phenols. 


But  they  do  not  claim  the  use  of  carbonic  acid  for 
neutralising  the  phenolates  of  sodium  thus  obtained. 
In  their  provisional  specification,  however,  they  do 
make  the  singularly  impractical  proposal  to  use  a 
mixture  of  carbonate  of  sodium  solution  aud  slaked 
lime  for  extracting  the  phenols  from  the  oils. 
Strange  that  the  idea  should  not  have  occurred  to 
them  to  first  causticise  the  carbonate  solution  by 
means  of  the  Ume,  and  use  the  clear  solution  of 
caustic  soda  for  extracting  the  phenols,  thus  avoiding 
the  introduction  of  the  precipitate  of  carbonate  of 
lime  into  the  oils  and  phenolates,  and  the  subsequent 
difficulty  of  separating  the  oils  from  the  carbonate  of 
lime. 

Still,  to  Messrs.  West-Knight  and  Gall  must  be 
allotted  priority  so  far  as  regards  the  production  of 
I  phenolate  of  sodium  by  the  action  of  siilphate  of 
sodium  solution  and  slaked  lime  on  oils  containing 
phenols.     For  although  I  had  a  note  of  the  reaction 
I  in  my  expeiimeut   book   before   the   date   of  their 
i  patent,  I  never  tried  the  process  till  the  autvmin  of 
1887.     Before  proceeding  to  the  practical  details  of 
my  process,  since  it  has  ju-obably  never  occurred  to 
alkali-makers  that  any  other  product   of  coal   than 
ammonia  would  ever  be  proposed  for  use  in  alkali 
making,  it  may  be  as  well  if  I  here  give  a  brief  de- 
scription of  the  various  phenols,  and  also  comment 
on  certain  statements,  to  be  found  in  well-known 
works,  which  have  a  bearing  on  my  process. 

The  principal  phenols  known  to  exist  in  oils  from 
coal  ai'e — 

Phenol,  CcHsHO,  B.P.  182"  C,  fusing  point  42=  C. 
Cresol,  CjHjO,  of  which  there  are  three  isomers 
known,  \\z.  : — 

Ortho-cresol,   B.P.  18.j°  to  186=  C,  melting 

point  31=  C. 
Para-cresol,  B.B.  198=  C,  melting  point  36=  C. 
Meta-cresol,    „     195=  to   200=  C.,  uucrystal- 
Hsable. 
The  ordinary  cresol  or  cresylic  acid  from  coal  tar 
is  a  mixtiu-e  of  the  three  isomers. 

Schulze  has  isolated  alpha-  aud  beta-naphthols 
from  gi-een  oil  obtained  from  tar. 

Watson  Smith  (.T.  Soc.  Chem.  Ind.  p.  738,  188.5), 
found  iu  blast  furnace  phenols  a  little  phenol,  meta 
cresol,  and  meta  xylenol.  There  are  other  higher 
homologues  present  in  coal  tar  and  blast  fiuTiace  oils, 
but  as  yet  they  have  no  commercial  value.  Messrs. 
Bairds,  of  Gartsheiiie,  mantifaeture  on  a  large  scale, 
from  their  blast  fiunace  oils,  distilled  phenoloids, 
having  the  sp.  gr.  1'030  at  t;0=  F.,  and  containing 
1  to  2  per  cent,  water,  1  to  2  per  cent,  hydrocarbon 
oils,  and  on  distillation  yielding  about  90=  per  cent. 
distillate  to  a  temperature  of  240=  to  250=  C. 

Professor  Pioscoe,  now  Sir  Hem-y  Koseoe,  in  the 
first  presidential  adilress  to  the  members  of  our 
Society  in  1881,  speaking  of  the  products  of  coal 
as  yet  utihsed,  said,  "Again  cresol,  the  methyl 
derivative  of  phenol,  though  occuning  in  con- 
siderable, but  varying,  proportions  in  ditiereut  coal 
tars,  has  received  compai'atively  little  attention  from 
mauufactiu'ing  chemists  ;  other  higher  homologues 
exist,  but  of  these  nothing  has  as  yet  been  made." 

Miller,  in  his  "Elements  of  Chemistry,"  says: 
"  Phenol,  when  agitated  with  a  solution  of  caustic 
jjotash  of  sp.  gr.  1060,  the  carbolic  acid  mixes  freely 
with  the  alkaline  ley,  but  a  large  jiroportion  of  the 
acid  separates  on  dilution." 

Calvert  has  also  stated  that  phenol  dissolves  in 
caustic  potash,  but  the  quantity  dissolved  does  not 
increase  iu  proportion  to  the  quantity  of  caustic 
potash  present.     He  also  states  that  the  phenolates 


Dc,.3i,iss8.]        THE  JOURNAL  OF  THE  SOCIETY  OF  CHEIinCAL  INDUSTRY. 


809 


are  not  definite  componnds,  but  mixtures  of  phenols 
and  alkalifi. 

Dr.  Luugo  also,  in  his  woll-kuowu  treatise  on 
"Coal  Tar  and  Ammonia,"  referring  to  the  manufac- 
ture of  cnule  phenols,  and  basing  liis  remarks  on 
statements  to  be  found  in  the  first  eilition  of  "  Allen's 
Commercial  Organic  Analysis,"  infers  that  one  must 
not  ililute  tlie  pheuolates  of  soda  too  far  or  the 
phenols  would  be  libei'ated,  and  that  a  large  excess 
of  caustic  liquor  may  reprecipitate  the  phenols. 

This  is  not  so  ;  water  or  alkali  may  be  added  to 
the  crude  pheuolates  solution  to  any  extent  without 
separation  of  the  phenols. 

The  alkaline  phenates  are  definite  compounds,  and 
not,  as  Calvert  says,  mere  mixtures  of  phenols  and 
alkalis. 

This  is  clearly  pointed  out  by  Allen,  in  the  second 
edition  of  l<is  "Commercial  Organic  Analysis," 
where  he  says  :  ' '  The  potassium  and  sodium  salts  are 
reailily  soluble  in  water,  and  the  solutions  are  not  de- 
composed on  dilution,  potassiimi  phenate,  CoH^OK, 
obtained  by  heating  phenol  with  potassium  or  with 
solid  caustic  potash,  crystallises  in  slender  white 
needles  soluble  in  ether." 

In  Watt's  Dictionary  it  is  stated  that  phenol  may 
be  distilled  without  alteration  over  caustic  potash  or 
quickhme.  Miller  makes  the  same  statement  that 
phenol  may  be  distilled  unchanged  from  caustic 
potash. 

My  own  experience  is  against  these  statements.  A 
solution  of  pure  phenate  or  cresylate  of  soda  or  potash 
may  be  evaporated  to  dryness  and  the  anhydrous 
salt  obtained  without  any  decomposition.  On  in- 
creasing  the  temperature  beyond  the  range  of  the 
mereiu-ial  thermometer,  the  anhydrous  salt  fuses  into 
a  perfectly  clear  syrup,  and  it  is  only  when  the 
temperature  is  still  fruther  increased  that  decompo- 
sition sets  in  with  separation  of  carbon  and  evo- 
lution of  hyih-ogen  and  other  gases  and  formation  of 
oxyacids,  but  even  at  a  low  red  heat  a  part  of  the 
l^henol  remains  combined  with  the  alkalis. 

Phenol  has  a  stronger  affinity  for  soda  than  cresol, 
and  will  displace  cresol  from  its  combination  with 
soda.  If  a  solution  of  phenol  in  benzene  be  agitated 
with  a  solution  of  jmre  cresylate  of  soda  in  water, 
after  agitation  the  phenol  will  be  found  to  have 
displaced  the  cresol  from  its  soda  combination  and 
the  cresol  will  be  found  in  the  benzene. 

Phenols  combine  with  caustic  potash,  soda,  or  lime, 
with  considerable  evolution  of  heat.  The  phenols 
unite  with  the  alkahs  always  in  their  chemical 
proportions. 

I  have  made  use  of  this  fact  occasionally  in 
estimating  the  causticity  of  impure  solutions  where 
the  ordinary  indicators  could  not  be  conveniently 
used.  As  such  a  test  may  be  useful  in  some  cases 
in  other  works,  I  may  state  here  that  the  method 
consists  merely  in  agitating  a  solution  of  phenol  in 
benzene  with  a  given  volume  of  the  solution,  the 
causticity  of  which  is  to  be  determined,  in  a 
graduated  measm-e  or  burette,  allowing  to  settle  a 
few  minutes,  and  reading  off  the  decrease  in  the 
benzene  solution  or  the  increase  in  the  caustic  solu- 
tion, which  indicates  the  volume  of  j)henol  which 
has  combined  with  the  alkali  present.  The  benzene 
sohition  may  he  made  any  strength,  containing  from 
10  to  50  per  cent,  by  volume  of  phenols.  It  is  not 
necessary  to  take  pure  phenols ;  Calvei-t's  liquid 
carbohc  acid  is  very  suitable.  The  solution  in 
benzene  is  standardised  liy  agitating  a  given  volume 
with  a  given  volume  of  a  caustic  solution  of  known 
strength.  I  find  a  20  per  cent,  phenol  solution  most 
convenient.  Of  coiu'se  it  is  always  necessary  to  use 
such   a   quantity   of    the   phenol  solution  that   the 


phenol  may  be  in  excess  ;  this  may  be  easily  ascer- 
tained by  adiling,  after  agitation  and  settling,  a  little 
more  of  the  phenol  solution  and  re-agitating.  If  after 
settling  there  is  no  further  increase  in  the  caustic 
solution  or  decrease  in  the  phenol  solution,  there  is  a 
sufficiency  of  phenol  present.  Using  Calvert's  liquid 
carbolic  acid  for  making  this  solution,  it  will  be 
found  that  1  grm.  of  soda,  Na.;0,  will  equal  or  com. 
bine  with  about  3  cc.  of  phenols,  i.e.,  1  ec.  of  the 
phenol  solution  equals  about  0-3  grm.  of  Na-jO.  I 
do  not  claim  accuracy  for  this  test ;  I  only  propose 
it  as  a  roiigh  test  which  can  be  placed  in  the  hands 
of  a  workman.  With  a  little  experience  in  reading 
off  it  gives  results  acciu'ate  to  first  place  of  decimals. 
I  formd  tlie  test  very  useful  in  ascertaining  the  alkali 
present  in  partly  causticised  solutions  of  sulphite  of 
soda.  I  now  proceed  to  the  details  of  my  process. 
In  carrying  out  my  invention,  the  phenoloid  com- 
pounds of  calcium  (formed  by  the  union  of  phenol, 
cresol,  or  other  high  homologues  with  calcium 
hydi-ate),  aftei-^'ards  called  calcium  pheuolates,  are 
treated  with  a  solution  of  sulphate  of  sodium  or 
potassium.  As  a  result  of  the  action  we  have  sulphate 
of  calcium  precipitated,  whilst  the  phenoloid  com- 
pounds of  sodium  or  potassium  (afterwards  called 
sodium  or  potassium  pheuolates)  are  left  in  solution. 
The  pheuolates  of  sodium  or  potassium  are  now 
submitted  in  closed  vessels  to  the  action  of  a  ciu-rent 
of  fuel  or  lime-kiln  gases  until  the  solutions  are 
decomposed  with  the  formation  of  sodium  or  potas- 
slum  carbonates,  and  the  liberation  of  the  phenoloids. 
On  discontinuing  the  cm-rent  of  gas  thi-ough  the 
vessels,  and  allowing  the  contents  to  remain  un- 
disturbed  for  some  time,  there  is  a  separation  into 
two  layers,  the  upper  layer  consisting  mainly  of  the 
phenoloid  compoimds,  whilst  the  lower  layer'consists 
of  a  solution  of  sodium  or  potassium  carbonates. 
In  order  to  carry  out  the  process  on  a  manufactimng 
scale,  I  x^roceeded  as  follows,  taking  the  manufacture 
of  sodium  carbonate  first,  the  ipiantities  of  each 
material  and  the  bulk  of  the  solutions  being  stated 
as  for  the  production  of  one  ton  of  puve  sodiiun 
carbonate  or  the  equivalent  weight  of  a  poorer  ash. 

Eleven  cwts.  of  freshly-bm-nt  lime  are  slaked,  and 
made  into  a  solution  of  milk  of  lime,  the  bulk  of 
which  shall  measure  about  400  to  4.50  gallons. 

This  solution  is  allowed  to  cool,  and  when  cold  or 
slightly  warm,  is  gradually  added  to  430  gallons,  or 
about  two  tons  weight  of  distilled  phenoloids,  or  a 
corresponding  quantity  of  crude  phenoloids. 

The  phenoloids  best  suited  for  this  purpose  are 
those  which  distil  between  190-  and  250-  C. 

We  thus  have  a  solution  of  830  to  880  gallons 
calcium  phenolates.  I  may  here  mention  that  when 
slaked  lime  and  phenoloids  are  mixed  according  to 
their  chemical  equivalents,  all  the  lime  does  not 
combine  with  the  phenoloids,  a  certain  ijroportion  of 
the  lime  not  entering  into  combination,  the  jJropor- 
tion  varying  with  lime  from  different  sources.  But 
as  in  the  calcium  phenolates  solution  there  is  present 
free  phenoloids  equivalent  to  the  free  lime,  this  does 
not  interfere  with  the  subsequent  part  of  the  process, 
both  the  free  lime  and  the  free  phenoloids  taking 
part  in  the  reaction. 

The  830  to  880  gallons  calcium  phenolates  solution 
are  now  gradually  added  to  a  hot  solution  of  S-JO  to 
900  gallons  sulphate  of  soda  solution  containing 
29J  cwts.  of  95  per  cent,  salt  cake,  which  salt  cake 
solution  is  contained  in  a  vessel,  which  may  be  open, 
provided  with  agit.atiug  apparatus.  The  solution  of 
calcium  phenolate  is  rim  in  diu-ing  one  or  two  hoiu's, 
the  contents  of  the  vessel  being  briskly  agitated 
meanwhile.  After  the  whole  of  the  calcium  pheno- 
lates   solution    has   been   ran   in,    the    agitation   is 
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continued  for  another  hour,  the  temperature  being  I 
maintaiued  at  30"  to  40^  C.  from  beicrinning  to  finish 
of  operation. 

At  the  end  of  the  operation  we  shall  have  in  the 
decomposing  vessel,  supposing  0.5  per  cent,  of  the 
sulphate  to  have  been  decomposed— and  I  may 
mention  thst  Messrs.  GaskeU,  Deacon,  and  Co.,  who 
made  some  laboratoi-y  experiments  -with  my  process, 
obtained,  I  believe,  96  per  cent,  decomposition— iu 
the  decomposer,  then,  we  should  have  1,680  to 
1,780  gallous  total  contents,  containing  soda  pheno- 
lates  e(iual  to  20  cwts.  pure  soda  carbonate  and 
430  gallons  phenoloids,  1  '4  cwts.  imehanged  sulphate 
of  soda,  and  25  cwts.  calcium  sulphate,  CaS04,  or 
about  32.^  cwts.  CaSO^,  2HiO. 

On  allowing  the  contents  of  decomposer  to  settle, 
the  insoluble  calcium  sulphate  falls  to  the  bottom, 
whilst  the  sodium  phenolates  remain  in  solution. 
In  well-conducted  operations  70  to  75  per  cent,  of 
the  sodium  phenolates  solution  may  be  decanted. 
The  remaining  mixture  of  sodium  phenolates  and 
ealciiuu  sidphate  is  now  run  or  pumped  into  suitable 
filtering  apparatus  in  the  shape  of  vacuum  filters  or 
filter  presses. 

The  calcium  sulphate  left  on  the  filters  is  now 
washed  with  600  to  700  gallons  hot  water,  the  wash- 
ing, containing  sodium  phenolates,  being  used  to 
dissolve  the  sulphate  of  soda  for  next  operation. 
The  sulphate  of  calcium,  after  removal  from  the 
filters,  may  be  disposed  of  iu  the  most  convenient 
manner,  or  treated  by  a  suggested  process,  which  I 
shall  afterwards  mention.  The  sodium  phenolates 
solution  is  now  treated  in  tall  cylindrical  vessels  with 
lime-kiln  gases  tLU  the  solution  is  fully  carbonated. 
The  contents  of  the  cai-bouating  vessels  are  allowed 
to  settle  for  several  hours,  when  the  liberated 
phenoloids  separate  as  an  oily  fluid,  and  float  on  the 
surface  of  the  lower  layer  of  solution,  which  consists 
of  sodium  carbonate.  The  phenoloids  are  run  into 
the  phenoloid  stores,  and  may  be  again  used  in  the 
first  part  of  the  process.  The  sodium  carbonate 
solution,  which  still  retains  about  1  per  cent,  of  its 
bulk  of  phenoloids  in  solution  and  suspension,  may 
now  be  evaporated,  aud  the  fished  salts  calcined  in 
the  usual  way,  the  resulting  ash  being  equal  in 
appearance  to  refined  soda-ash.  In  this  case  the 
phenoloids  present  in  the  solution  of  sodium  car- 
bonate are  in  part  lost,  being  carried  ofl'  with  the 
steam.  In  order  to  avoid  this  a  small  quantity  of 
sodium  hydrate  solution  is  added  to  the  carbonate  in 
the  evaporating  pan.  The  free  phenoloids  are  thus 
converted  into  phenolates,  which  are  not  decomposed 
on  boiling,  and  in  the  subsequent  operations  of 
evaporating  and  fishing  for  soda  carbonate,  are  left 
in  the  mother-liquors.  The  mother-liquors  con- 
taining soda  carbonate,  sulphate,  and  phenolates, 
along  with  any  sodium  chloride  and  other  impurities 
from  the  salt  cake,  may  be  added  to  the  decomposing 
vessel  just  before  the  finish  of  an  operation.  This 
would  thus  permit  us  to  use  an  excess  of  lime  and 
phenoloids  in  the  decomposing  process,  and  thus 
increase  the  probability  of  a  complete  decomposition. 
The  excess  of  lime  present  would  be  converted  into 
carbonate,  and  the  excess  of  phenoloids  into  sodium 
phenolates.  The  presence  of  free  lime  in  the  decom- 
poser at  finish  of  an  operation  retards  the  subsequent 
settling  and  filtering  of  the  contents. 

Or  the  sodium  carbonate  solution,  instead  of  being 
evaporated,  may  be  converted  into  bicarbonate  as 
follows  : — 

To  the  solution  is  added  as  much  sulphate  of  soda 
as  it  ■will  dissolve  at  a  temperature  of  34"  C.  The 
mixed  solution  of  sodium  carbonate  and  sulphate  is 
now  treated  with  lime-kiln  gases,  the  solution  being 


maintained  at  or  about  34°  C.  till  sodium  bicarbonate 
is  precipitated  as  a  crystalline  powder.  Of  course 
the  sodium  carbonate  solution  could  be  bicarbonated 
without  the  addition  of  sulphate  of  soda  ;  but  iu  this 
case  part  of  the  soda  is  precipitated  as  sesqui-car- 
bonate,  which  is  more  difficult  to  deal  with  than 
bicarbonate.  "When  bicarbonate  ceases  to  be  pre- 
cipitated, the  lime-kiln  gases  are  shut  oft'  from  this 
vessel,  the  bicarbonate  cry.stals  removed,  drained, 
and  washed  with  a  little  water,  and  calcined  in  a 
closed  fiu-nace  in  order  to  recover  the  CO^..  gas 
evolved  during  the  calcining  ;  or  if  the  CO.-  gas 
obtained  does  not  cover  the  extra  expense  of  calciuing 
in  closed  furnace,  the  bicarbonate  may  be  calcined 
in  the  ordinary  calcining  furnaces. 

From  the  mother-liquor  left  in  the  bicarbonating 
vessel,  on  settling,  separates  out  a  small  quantity  of 
phenoloids ;  these  may  be  removed  by  decantation, 
or  they  may  be  left  in  the  mother-liquors,  which  are 
now  concentrated  in  closed  boilers,  the  distillate 
containing  a  little  phenoloids  being  used  for  slaking 
the  lime  required  in  the  process,  or,  if  the  quantity 
of  phenoloids  so  recovered  by  concentrating  iu 
closed  vessels  be  not  sufficient  to  cover  the  extra 
expense  inciuTed  thereby,  the  solutions  may  be  con- 
centrated in  open  vessels.  The  concentrated  mother- 
liquors  thus  obtained,  containing  soda  carbonate  and 
sulphate,  ai'e  added  to  next  batch  of  sodium  carbonate 
that  is  about  to  be  bicarbonated,  or  they  may  be 
added  to  the  phenolates  of  soda  solution  before  car- 
bonating.  Supposing  the  decomposition  of  sodium 
sulphate  into  sodium  phenolates  in  the  decomposer 
is  not  complete,  it  wiU  be  necessary  to  crystallise  out 
the  excess  of  sodium  sulphate  periodically  from 
these  mother-liquors  from  the  bicarbonator,  the 
sodium  sulphate  being  again  used  in  the  process. 

Where  the  process  is  used  for  the  production  of 
potassium  carbonate,  the  quantities  are  as  follows  : — 

29  i  cwts.  of  90  per  cent,  potassium  sulphate  are 
dissolved  in  1,400  gaUs.  water.  This  is  heated 
to  80'  or  90°  C.  There  is  then  i-un  into  this 
solution,  gradually  with  constant  agitation,  a 
solution  of  calcium  phenolates,  made  by  mixing 
350  galls,  cold  milk  of  lime,  containing  9  cwt. 
CaO,  with  350  gaUs.  distilled  phenoloids.  The 
operation  being  carried  out  in  the  same  manner 
as  described  for  soda  carbonate. 

As  a  result  we  have  in  the  decomposer  a  total 
bulk  of  about  2,100  galls.,  containing,  supposing  a 
95  per  cent,  decomposition,  phenolate  of  potash 
equal  to — 

20  cwt.  carbonate  of  potassium  and  350  galls, 
phenoloids. 

1'3  cwts.  unchanged  potassium  sulphate,  and 

19  7  cwts.  calcium  sulphate  ;  or 

24-9  cwts.  CaSO^lHiO)-:  along  with  the  other  im- 
piuities,  potassium  chloride,  &e.  present  in  the 
sulphate  of  potassium. 

The  contents  of  decomposer  are  filtered,  the 
calcium  sulphate  washed.  The  potassium  phenolates 
solution  is  carbonated  till  there  is  shght  excess  of 
carbonic  acid,  the  solution  allowed  to  settle,  and 
after  removal  of  the  phenoloid  bodies,  the  solution 
of  potassium  carbonate  is  evaporated  and  calcined  in 
the  manner  as  described  for  sodium  carbonate. 

It  is  not  uecessai'y,  iu  the  first  pai-t  of  the  process, 
that  the  calcium  phenolates  solution  be  first  formed 
before  adding  to  the  sulphate  of  soda  or  potash 
solution.  The  milk  of  lime  may  be  added  to  the 
sulphate  solution  and  the  phenoloid  run  into  the 
agitating  mixture :  on  the  large  scale  this  would 
probably  be  the  best  method.  Or  the  phenoloids 
and  the  milk  of  Ume  may  be  added,  at  the  same 
time,  to  the  sulphate  solution  in  separate  streams. 
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Instead  of  phenoloids,  oils  containing  phenoloids 

may  be  used.  In  this  case  it  would  be  uecessary  to 
use  such  a  volume  of  oil  as  shall  contain  the  quantity 
of  phenoloids  required. 

In  the  decomposer,  when  using  oils,  we  should 
have,  after  decomposition,  the  unacted-U23on  oils 
floating  on  the  siu-face  of  a  layer  of  pheuolate  of 
sodium,  the  calcium  sulphate  being  in  the  lower 
part  of  decomjioser.  The  di-awback,  however,  to 
the  use  of  oils  is  that  part  of  the  calcium  sulphate 
precipitate  remains  intermingled  with  the  oil  and 
the  phenolate  of  soda.  I,  therefore,  only  recommend 
the  partial  use  of  oils  in  order  to  supply  the  loss  of 
phenoloids  in  the  process.  By  using  the  oils  thus, 
the  phenoloids  required  in  the  process  may  be 
obtained  at  about  60  per  cent,  to  70  per  cent,  less  cost 
than  by  purchasing. 

Having   described  the  details  of  my  process,   let 
us   now   consider  the  process   and   plant   required, 
when  applied  to  the  manufacture  of  about  120  tons 
soda-ash  per   week       Working   four   .3-ton  charges 
in  the  decomposers  each  2i  hours,  the  quantities  of 
materials  for  each  5-ton  charge  would  be  about — 
2,200  gallons  distilled  cresols. 
2,200      ,,        sieved  milk  of  lime. 
4,500      ,,        solution  containing  nearly  7i  tons  of 

93  per  cent,  salt  cake. 
These  solutions  would  be  treated  in  two  decom- 
posers  about  12  ft.  diameter  and  9  or  10  ft.  deep, 
about  haU  the  quantity  being  treated  in  each  de- 
composer, and  the  operations  so  arranged  that,  after 
each  charge  in  the  decomposer  is  finished  and  settled 
and  the  phenolates  decanted,  the  calcium  sulphate 
precipitate  is  left  in  the  decomposer  along  with  soda 
phenolate  retained  in  admixtui'e  with  it.  Into  the 
decomposer  is  now  pumped,  on  to  the  calcium 
sulphate,  another  charge  of  salt  cake  solution  ;  this 
is  thoroughly  agitated  with  the  calcium  sulphate 
precipitate  for  a  short  time,  allowed  to  settle,  when 
the  clear  sulphate  of  soda  solution,  along  with  the 
soda  phenolate  taken  up  by  it,  is  decanted  and 
pumped  into  another  decomposer,  where  it  is  treated 
with  a  fresh  charge  of  calcium  phenolates.  The 
calcium  sulphate  is  nm  on  to  filter  beds  or  through 
filter  presses  and  washed  as  previously  described. 
Thus  each  batch  of  sulphate  of  calcium  precipitate 
can  be  treated  with  about  Ih  times  its  bulk  of 
sulphate  of  soda  solution  and  about  twice  its  bulk 
of  hot  water. 

The  remainder  of  the  operations  are  as  previously 
desciibed. 

The  plant  required  would  be  as  follows  : 

Phenoloid  stores,  15,000  to  20,000  gallons  capacity. 

Old    steam   boilers   are   very  suitable  for  this 

purpose. 

Two  milk  of  Ume  pans,  each  about  3,000  gallons 

capacity  and  pro%'ided  with  agitators  and  sieves. 

Two  calcium  of  phenolates  pans,  each  about  2,500 

gallons  capacity. 
Two  sulphate  of  soda  dissolving  pans,  each  5,000 

gallons  capacity. 
Three  decomposers   provided  with  agitators  and 

engine  for  driving. 
Six   carbonators,  each   about   7  ft.   diameter  and 

20  ft.  deep. 
rUter  beds,   with    arrangements  for  exhai^sting, 
or  two   of  Johnson's   large  filter  presses,  each 
capable  of  filtering  and  washing  about  30  tons 
of  wet  calcium  sulphate  diiring  the  24  hours. 
Concentrators  or  boiling-down  pans  to  evaporate 

say  25,000  gallons  per  24  hoiu-s. 
Calciners  to  calcine  about  20  tons  ash  per  24  hours. 
Two   air  compresssors,  each  pumping  40,000   to 
50,000  cubic  feet  of  gases  per  hour.  , 


I  In  addition  to  these  would  be  required  steam 
boilers  and  pumps  for  the  various  solutions,  and 
it  would  be  desirable  also,  if  not  necessary,  to  have 
stores  for  soda  phenolates  and  soda  carbonate  in 
case  of  stoppages, 
j  I  shaU  not  attempt  to  give  you  an  estimate  of  the 
cost  of  such  a  plant.  Those  of  you  who  are  at  all 
interested  in  the  process  will  be  better  able  than  I 
am  to  give  an  opinion  on  this  point. 

The  most  important  question  in  connexion  -ndth  this 
process  is  the  loss  of  phenoloids.  This  can  happen 
in  two  ways  only.  First,  by  loss  through  solubility 
in  the  carbonate  of  soda  solution  ;  on  boiling  down 
the  carbonate  liquors  part  of  the  dissolved  phenoloids 
I  is  carried  off  in  the  steam,  though  only  part  of  it, 
I  for  the  liquor  retains  traces  of  phenoloids  even 
down  to  dryness.  To  avoid  this  loss  I  add,  as 
previously  mentioned,  sufficient  caustic  soda  ley  to 
combine  with  the  phenoloids  present  in  the  car- 
bonated Uquora,  before  evaporating.  The  free 
phenoloids  are  thus  converted  into  phenolates  of 
\  soda,  which  are  retained  in  the  mother-Uquors  and 
J  returned  with  them  into  the  first  part  of  the  process 
and  are  subsequently  recovered.  Thus  the  only 
loss  from  this  soiirce  would  be  the  small  quantity 
of  phenolate  of  soda  present  in  the  fished  salts 
after  draining.  Or  the  cai-bonate  of  soda  solution 
might  be  advantageously  concentrated  in  apparatus 
constructed  on  the  multiple  evaporation  system, 
thus  utilising  the  heat  of  condensation  and  by 
using  the  distillate  for  slaking  Ume  and  dissolving 
salt  cake,  recovering  the  phenoloids  present  in  the 
distillate. 

The  second  loss,  and  this  is  the  most  important, 
is  due  to  the  pheuolate  of  soda  retained  by  the 
precipitated  calcium  sulphate  ;  but  since  this  is  first 
thoroughly  agitated  with  about  one  and  a  half  times 
its  bulk  of  hot  sulj^hate  of  soda  solution,  and  after- 
wards washed  on  the  filters  with  about  twice  its 
bulk  of  water,  means  should  certainly  be  found  of 
avoiiling  much  loss  here.  I  put  the  loss  of  pheno- 
loids in  the  process  at  about  20  gallons  per  ton  of 
soda  carbonate  produced,  though  I  believe  the  loss 
coidd  be  ultimately  reduced  to  about  10  gallons. 

The  phenoloids  Messrs.  Bairds,  of  Gartsherrie,  are 
prepared  to  supply  at  Sd.  per  gallon,  and  if  required, 
this  one  firm  alone  can  supply  about  half  a  million 
gallons  annually.  But,  as  previously  mentioned, 
I  recommend  the  use  of  oils  for  preparing  the 
phenoloids  required  to  make  up  the  loss  in  the 
process.  In  this  way  the  phenoloids  would  not  cost 
more  than  4;?.  per  gallon  ;  but  we  will  put  it  at  od. 

Now  let  us  compare  this  process  with  the  Leblanc 
process,  leaving  the  cost  of  sulphate  out  of  the 
question,  since  it  would  be  the  same  in  each  case. 

In  the  Leblanc  process  you  would  use  per  ton  of 
ash — 

s.  d.  s.  d. 
Two  tons  coal  at  4  6  =  9  0 
Limestone 4     6 

that  is,  13s.  6f7.  as  the  cost  of  decomposing  materials. 
In  my  process  you  would  use — 

s.    d. 

11  cwts.  lime 6     0 

20  gallons  jihenoloids  . .     8    4 

that  is,  14s.  4d.  as  the  cost  of  decomposing  materials. 
In  the  Leblanc  process,  however,  the  two  tons  of 
coal,  or  the  waste  heat  therefrom,  serve  for  evaporat- 
ing the  soda-ash  solution  after  Hxiviation.  In  my 
process  about  five  or  sis  tons  of  water  would  require 
evaporating.  But  there  is  every  probabihty  that  on 
the  lai-ge  scale  10  per  cent,  more  ash  would  be 
obtained    by   this    process  than    by   the   Leblanc, 
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which  -woiold  compensate  for  the  extra  fuel  required, 
so  this  may  be  left  out. 

The  cost  of  calcination  would  bo  the  same  in  each 
case.  Thus,  the  points  of  comparison  are,  the  cost 
of  decomposing  and  subsequent  lixiviation  and 
partial  carbonation  in  the  Leblanc  process,  and  the 
cost  of  decomposing,  filtering,  and  carbonatiug,  in 
the  new  process.  Being  absohitely  without  ex- 
perience in  alkali  works  I  cannot  oiier  any  opinion 
on  these  points.  Of  com-se,  in  the  old  process,  you 
have  nov  the  adilitional  chance  of  recovering  the 
suljjhur  from  tlie  waste.  In  my  process  it  would  be 
lost,  but  the  sulphate  of  lime  would  not  be  a  nuisance, 
at  least,  not  a  noxious  nuisance,  and  even  if  it  could 
not  l)e  sold,  it  could  in  all  probability  be  given  away, 
and  there  should  certainly  be  a  saving  in  the  disposal 
of  waste.  Again,  a  large  outlet  might  be  found  for 
the  sulphate  of  lime  if  it  were  dried  and  sold  as  a 
disinfecting  powder.  In  this  case  it  would  not  be 
necessary  to  wash  the  precipitates,  the  first  washing 
with  sulphate  of  soda  solution  being  sufficient.  Even 
this  treatment  might  not  be  required.  Again,  with 
regard  to  the  calcium  sulphate,  I  beg  to  make  the 
following  suggestion,  and  if  you  sliould  smih;  at  the 
visiouai'y  uatiu-e  of  my  proposal,  I  can  only  plead 
that  some  of  our  eminent  men  occasionally  have 
visions,  and  the  dreams  of  one  generation  are  often 
the  accomplished  facts  of  the  next.  My  suggestion 
is,  then,  to  take  advantage  of  the  well-known 
reaction — 

MgCOs  +  CaSOj  =  MgSO^  +  CaCOj. 

Instead  of  using  lime  in  the  process  I  propose  to 
use  calcined  dolomite,  the  precipitate  would  then 
consist  of  hydrated  magnesia  and  calcium  sulphate. 
This  precipitate  is  suspended  in  water,  and  sub- 
mitted to  the  action  of  carbonic  acid  gas  ;  forming 
sulphate  of  magnesia  and  calcium  carbonate.  It 
this  reaction  were  successful  the  magnesium  suli^hate 
solution  thus  obtained  could  be  mixed  with  a  solu- 
tion of  common  salt  or  brine,  and  submitted  to 
ai'tificial  i-efrigeration,  when  double  decomposition 
takes  place,  producing  sulphate  of  sodium  and 
chloride  of  magnesium.  The  Glauber's  salts  are 
separated  by  crystallisation,  and  worked  up  by  my 
process  into  cartjonate,  and  if  the  Pechiney-A^'eldon 
process  is  as  successful  and  as  cheap  as  it  is  said  to 
be,  the  maguesiiim  chloride  could  be  worked  b}-  their 
method  for  the  manutactiu-e  of  chlorine.  The  residual 
oxide  of  magnesia,  if  physically  suitable,  could  then 
be  used  for  mixing  with  the  calcium  sulphate  preci- 
pitate, and  in  this  way  the  process  would  start  simply 
with  sulphate  of  soda  and  lime,  avoiding  the  use  of 
dolomite,  except  so  far  as  it  might  be  required  to 
make  up  mechanical  loss  of  magnesia. 

This  phenol-soda  process,  as  we  may  call  it,  is 
specially  applicable  to  the  utilisation  of  waste  solu- 
tions containing  sulphate  or  sulphite  of  soda,  the 
reaction,  in  fact,  jiroceeding  much  easier  with 
sulpliite  of  soda  than  \^ith  sulphate.  '  It  may  be 
interesting  here  to  state  briefly  a  method  by  which  I 
propose  to  utilise  the  sulphate  of  soda  contained  in 
the  waste  lii|uors  from  copper  works.  These  consist 
mainly  of  a  solution  of  feiTous  chloride,  sodium 
chloride,  and  sodium  sulphate.  I  believe  that,  to 
the  present  time,  no  method  of  dealing  vnth  these 
liquors  has  been  remunerative.  Mr.  E.  K.  Muspratt, 
in  his  presidential  address,  in  188fi,  said,  speaking 
of  these  waste  liquors  :  "Unfortunately  all  the  salts 
used  in  the  calcination  process,  amounting  to  over 
20,000  ton.'!  per  annum,  is  at  present  lost,  and  is  run 
away  as  sodium  sidphate  in  the  waste  liquors.  This 
drainage  from  the  extracting  works  coming  in  con- 
tact with  chloride  of  calcium,  the  waste  liquor  from 


the  Weldon  process  in  alkali  works  deposits  large 
quantities  of  gypsum,  which  gave  rise  to  a  long  and 
expensive  law-suit  in  the  Widnes  district.  To  avoid 
this  nuisance  the  liquors  were  for  a  time  evaporated 
and  calcined,  and  the  sulpliate  of  sodium,  together 
with  a  small  quantity  of  ferric  oxide,  were  obtained 
in  a  marketable  form,  but  the  high  price  of  fuel 
rendered  all  these  processes  um'omunerative." 

Mr.  C.  J.  Ellis,  in  a  paper  read  before  the  Glasgow 
Section,  in  1884,  gave  the  average  composition  of 
these  liquors  from  the  largest  works  as,  per  gallon — 
3" 73  lbs.  Glauber's  salts,  0'99  lbs.  sodium  chloride, 
0'74  lbs.  proto-chloi-ide  of  iron,  7'0  lbs.  watei',  in  a 
gallon  of  waste  liquor  oi  ep.  gr.  1"250. 

Mr.  Ellis  proposed  to  partially  evaporate  these 
waste  liquors,  and  afterwards,  by  means  of  refrigera- 
tion, obtain  Glauber's  salts  ;  these  salts  being  treated 
in  a  hydro-extractor,  washed  with  sulphate  of  soda 
solution,  and  afterwards  calcined  and  obtained  in  the 
form  of  salt  cake. 

Messrs.  Wigg  and  Steele,  Eng.  Pat.  13,72-2,  1884, 
jjropose  to  treat  the  waste  liquors  with  an  equivalent 
quantity  of  the  waste  chloride  of  calcium  from  the 
"Weldon  process,  when  a  wliite  bulky  precipitate  of 
calcium  sulphate  is  formed.  The  mass  is  filter- 
pressed,  washed,  and  thus  forms  "  peai"l  hardening, " 
or  it  is  gently  heated  so  as  to  form  plaster  of  Paris. 
The  clear  filtrate  from  the  preciintate  is  treated  with 
slaked  lime  in  order  to  precipitate  the  iron  as  ferrous 
hydi-ate.  The  dark  green  i^recipitate  which  readily 
forms  is  further  oxidised  by  the  action  of  air  or 
chlorine,  washed  on  the  filter  press,  and  furnaced, 
so  as  to  yield  the  various  shades  required.  By  this 
method  neither  the  sodium  siilphate  or  chloride  in 
the  liquors  are  utilised.  Mawdsley  and  Maefarlaue 
use  a  solution  of  calciiuu  sulphide  prepared  by 
lixiviating  i^artially-oxidised  alkali  waste.  This  solu- 
tion is  added  to  the  waste  liquor  from  the  copper 
works,  resulting  in  a  precipitate  of  jjroto-sulphide  of 
iron  and  some  free  sulphur.  The  precipitate  is  then 
heated  in  furnaces  to  recover  the  sulphur  as  SO-% 

Mr.  C.  Wigg,  Eng.  Pat.,  .5620,  1885,  treats  the 
waste  liquors  with  sidphide  of  ammonia  until  all  the 
iron  is  precipitated  ;  the  precipitate  is  then  filtered, 
dried,  and  bm-ned  in  the  usual  pyrite  kilns.  The 
iron  peroxide  left  may  be  prepared  for  use  as  a 
pigment,  and  the  SO;  given  off  recovered  in  any 
convenient  manner.  The  filtrate,  now  consisting 
of  sodium  sulphate  and  chloride  and  ammonium 
salts  in  solution,  is  passed  into  apparatus  for  the 
formation  of  sodium  carbonate.  The  ammonium 
sulphide  req'uired  in  the  process  is  produced  by  the 
decomposition  of  vat  waste  with  an  acid,  and  passing 
the  gas  into  ammoniacal  liquor. 

In  this  process  the  proto-sulphide  of  iron  is  a 
most  difficult  precipitate  to  deal  with. 

I  propose  to  treat  the  waste  liquoi's  as  follows  : — • 
The  iron  is  precipitated  as  ferrous  sulphite  by  means 
of  a  solution  of  sulphite  of  soda,  obtained  in  a  sub- 
sequent part  of  the  process.  There  is  a  ili-awback  to 
the  use  of  suli^hite  of  soda  for  this  puriDose,  viz.,  it 
requires  twice  the  theoretical  quantity  to  precipitate 
the  uon.  To  avoid  this  I  causticise  the  solution  of 
soda  sulphite  to  the  extent  of  10  to  20  per  cent.  In 
this  way  90  to  95  per  cent,  of  the  iron  is  precipitated 
by  the  theoretical  (juantity  of  soda  sulphite.  The 
precipitate  of  ferrous  sulphite  and  hyilrate  is  filter- 
pressed,  dried,  and  calcined  for  pigment.  The  filtrate, 
consisting  of  sodium  sulphate  and  chloride  is  evapo- 
rated, and  the  sodium  sulphate  ciystallised  out.  The 
remaining  mother-liquors  are  fiu'ther  evaporated  and 
fished  for  sodium  chkiride,  the  final  mother-liquor 
being  again  added  to  next  batch  of  waste  liquors. 
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The  sulphate  of  soda  crystals,  without  further 
troatment,  aro  dissolvetl  in  water  and  converted  into 
soda  phenolates  by  means  of  lime  and  phenoloids. 
Part  of  the  soda  phenolates  is  converted  by  means  of 
sulphurous  acid  into  soda  sulphite  for  precipitating 
the  iron  from  next  batch  of  waste  copper  liquor, 
the  remaining  soda  phenolate  being  converted  into 
soda  carbonate  by  means  of  carbonic  acid ;  the 
liberated  eresols  in  each  case  being  again  used  in  the 
decomposition  of  sodium  sulphate  into  phenolates. 

A  sample  of  the  waste  liquors  from  copper  works, 
whicli  I  have  recently  tested,  contained,  i)er  gallon  of 
ll'S  lbs.,  approximately— 

0'65  lbs.  protochloride  of  iron. 
0'62  lbs.  chloride  of  sodium. 
1"25  lbs.  sulphate  of  soda. 

4,000  gallons  would  thus  contain — 

2,600  lbs.  Fed:,  2,480  lbs.  chloride  of  sodiiun, 
5,000  lbs.  sulphate  of  soda. 

These  4,000  gallons  are  treated  with  about  1.000 
gallons  solution,  containing  2,600  lbs.  soda  sulphite, 
of  which  about  10  to  20  iier  cent,  has  been  causticised. 
The  fen'ous  sulpliite  is  filter-pressed,  washed,  dried, 
and  calcined,  the  sulphurous  and  sulphuric  acid 
given  off  being  recovered. 

The  filtrate,  say  5,000  gallons,  containing  now 
about  5,000  lbs.  Xa-jSO^,  and  4,876  NaCl,  is  evaijorated 
and  cooled  to  allow  the  Na.:S04  to  crystallise  out  as 
Glauber's  salt,  the  remaining  liquor  being  further 
evaporated  and  fished  for  common  salt. 

The  Glauber's  salts  are  re-dissolved  in  about  1,300 
or  1,400  gallons  bulk. 

These  1,400  gallons  are  treated  by  my  process  with 
about  659  gallons  phenoloids  and  TOO  gallons  slaked 
lime,  containing  about  20  cwts.  quicklime. 

The  resulting  phenolates  of  soda  solution,  after 
separation  from  the  calcium  sulphate,  is  now  decom- 
posed as  previously  mentioned,  three-fifths  of  the 
solution  being  converted  into  soda  sulphite  and  two- 
fifths  into  soda  carbonate.  I  estimate  the  loss  of 
phenoloids  in  treating  4,000  gallons  waste  li.|Uors  as 
described  would  be  about  30  gallons,  and  the  lime 
required  about  25  cwts. ;  since  the  greater  part  of  the 
sulphur  would  be  recovered,  2  to  3  cwts.  sulphur 
would  suffice.     The  products  obtained  would  be — • 

14  to  15  cwts.  red  oxide  of  iron. 
11  to  12  cwts.  soda  ash. 
2  tons  common  salt. 

Whether  these  products  would  cover  the  cost  of 
manipulation  you  will  be  better  able  to  judge  than 
myself. 

I  must  now  bring  my  paper  to  a  close.  Had  I 
suificient  knowledge  of  the  working  of  the  proposed 
sulphate  of  soda-ammonia  process,  of  Messrs.  Carey, 
Gaskell,  and  Hurter,  with  which  my  process  is  really 
analogous,  I  should  have  liked  to  compare  the  two 
processes.  There  is  certainly  a  marked  difference  in 
the  simi^licity  of  the  operations  and  apparatus  in  my 
process  and  the  complicated  arrangements  of  the 
ammonia-soda  j>rocess.  That  difficulties  would  be 
met  with  in  this  process,  as  in  all  others,  I  hare  no 
doubt,  but  if  one  tithe  of  the  ingenuity  and  skill 
were  expended  on  this  process  that  ha.s  been  expended 
on  the  ammonia-soda  process,  I  am  fully  persuaded 
that  it  wotild  more  than  hold  its  own  with  any 
ammonia  process  starting  with  sulphate  of  soda. 

If  the  process  is  not  a  success — and  this  has  not  yet 
been  proved — I  claim  that  it  approaches  nearer  to 
success  than  any  other  process  of  making  soda  from 
salt  cake,  apart  from  the  Leblanc  process.  To  have 
even  approached  this  end  is  something  accomplished, 
and   if   a   mere  outsider  can  bring  forth  a  process 


worthy  the  consideration  of  alkali-makers,  surely 
from  within  the  alkali  works  salvation  will  yet  come. 
The  resources  of  the  Leblanc  process  are  not  yet 
exhausted. 


DISCUSSION. 

The  Cn.\iRMAX,  in  opening  the  discussion,  said 
that  if  every  one  who  wi-ote  a  paper  on  a  new 
process  with  a  view  to  publication  were  as  candid 
as  Mr.  Staveley  in  pointing  out  its  advantages  and 
disadvantages,  the  Society  would  never  have  occasion 
to  reject  any  paper. 

After  giving  a  short  resume  of  the  paper, 
Dr.  Hxu-ter  went  on  to  say  that  the  process  was  a 
most  ingenious  application  of  organic  agents  to  the 
manufactiu'e  of  soda.  Organic  agents,  such  as 
oxalic  acid,  had  been  tried  before,  but  without 
success.  In  this  case,  however,  they  started  with  a 
cheap  organic  material,  which  in  the  hands  of  his 
own  firm  (Gaskell,  Deacon,  and  Co.)  had  shown 
itself  capable  of  decomposing  sulphate  of  soda  to 
the  extent  of  96  per  cent.  Unless  experiments  were 
carried  out  on  a  large  scale  it  was  impossible  to 
ascertain  the  loss  of  phenol  in  each  operation,  and 
such  experiments  had  not  been  made  by  his  firm. 

Dr.  Koux  asked  Mr.  Staveley  whether  in  the 
decomposition  of  the  sodium  sulphate  by  means  of 
lime,  in  which  he  had  mentioned  that  only  a  small 
percentage  of  calcium  sulphate  was  formed,  the 
experiments  had  been  carried  on  at  various  tem- 
peratui-es  and  under  vaiying  degi'ees  of  dilution, 
because  he  was  of  opinion  that  these  factors  would 
considerably  affect  the  yield  of  sodium  hydrate  ? 
Also  did  he  consider  that  sodium  sulphate  had  any 
action  on  the  phenol,  so  as  to  form,  perhaps,  sodium 
phenylate  and  acid  sodium  sulphate  h  were  this  so 
the  lime  would  only  play  a  secondary  part  in  the 
reaction.  He  (Dr.  Kohni  did  not  regard  such  a 
reaction  as  probable,  and  it  ajipeared  to  him,  there- 
fore, that  the  decomposition  of  the  calcium  phenylate 
by  the  sodium  sulphate  was  of  an  entirely  difl'erent 
natiu'e  to  the  partial  decomposition  of  sodium 
sulphate  by  lime,  consisting  simply  of  an  orilinary 
double  decomposition.  There  seemed  no  ground 
for  supposing  that  caustic  soda  was  formed  as  an 
intermediate  product. 

Mr.  James  Simpsos  said  that,  not  being  a  technical 
chemist,  he  felt  some  iliffidence  in  criticising  the 
process.  He,  however,  failed  to  see  that  it  would 
have  any  commerciiil  advantage  over  the  Leblanc 
or  ammonia-sotla  processes.  He  uuder.stood  that 
to  make  a  ton  of  ash  by  Mr.  Staveley's  process 
required  20  gallons  of  phenol  costing  about  8-9.  id., 
as  against  8.*.  or  9.9.  worth  of  ammonia  lost  per  ton 
of  ash  in  the  ammonia-soda  process ;  while  cost 
of  manipulation  and  pumping  of  carbonic  acid 
seemed  rather  greater  in  Mr.  Staveley's  process  than 
in  the  Leblanc  process.  The  main  objection  was 
that  the  manufacture  stai'ted  on  an  expensive 
material,  viz.,  sulphate  of  soda,  while  the  ammonia- 
soda  process  started  with  the  much  cheaper  chloride 
of  sodium. 

JMr.  E.  Cakey  congratulated  ]\Ir.  Staveley  on  having 
hit  upon  an  entirely  novel  process.  At  all  events, 
the  material  which  he  used  was  so  outside  their  ustial 
line — the  line  of  those  who  were  accustomed  to 
ordinary  alkali  making — that  it  seemed  to  him  to  be 
entirely  novel. 

Ingenious  as  it  was,  however,  he  did  not  think  it 
had  much  chance  of  successful  competition  with  the 
old  processes  from  a  commercial  point  of  ^new. 
Mr.    Staveley  had  very  frankly   admitted  that    his 
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process  was  not  cheaper  than  the  Leblanc  process 
so  far  as  cost  of  raw  materials  was  concerned,  bnt 
there  was  also  the  labour,  and,  of  course,  Mr.  Staveley 
had  no  hu'ge  scale  experience  of  the  cost  of  labour 
by  his  process.  As  far  as  he,  Mr.  Carey,  could 
remember,  speaking  "off  the  book,"  the  cost  of 
labour  for  converting  sulphate  of  soda  into  the  first 
form  of  soda,  viz.,  "salts,"  by  their,  the  Leblanc, 
process,  -was  about  3-'-'.  to  3s.  Gd.  per  ton.  That  was 
a  small  amoimt  of  labour.  It  struck  him  from  the 
paper  that  Mr.  Staveley "s  cost  of  labour  would  be 
more.  Mr.  Staveley  had  said  that  sesqui-carbonate 
■was  more  difficult  to  deal  with  than  bicarbonate.  He 
should  like  to  know  the  reason  of  this.  ( Mr.  St.weley  : 
"Because  it  is  more  pasty.")  Then  it  is  simply 
its  mechanical  condition.     (Mr.  Staveley  :   "Yes.") 

Dr.  J.  C.\MPBELii  Brown  said  that  diu-ing  the  whole 
evening  a  feehng  of  satisfaction  had  been  isresent  in 
his  mind  that  manufacturing  chemists  were  showing 
signs  of  utihsing  some  of  the  thousands  of  com- 
pounds which  recent  researches  in  organic  chemistry 
had  placed  at  their  tlisposal.  Most  of  these  organic 
compoimds  had  been  recently  and  were  still,  perhaps, 
ciu-iosities,  but  some  were  now  becoming  more  familiar 
every  day.  The  number  of  these  was  continually 
increasing,  and  if  manufacturers  and  their  technical 
advisers  would  turn  their  attention  to  some  of  the 
attainable  ones,  and  use  them,  not  only  to  make  dyes 
and  coal-tar  iiroducts,  but  also  in  inorganic  trans- 
formations, he  was  sure  that  the  future  would  yield 
as  rich  a  harvest  as  the  past.  The  paper  marked  the 
commencement  of  a  new  era, — that  of  the  use  of 
organic  materials  in  inorganic  industries. 

Mr.  S.  G.  Eawson  asked  whether  there  would  be 
any  loss,  other  than  that  of  the  cresols,  in  the  new 
process,  to  counterbalance  the  present  loss  of  10  per 
cent,  of  the  sulphate  in  its  conversion  into  carbonate 
by  the  Leblanc  process  ■' 

Dr.  HuKTER  said  that  it  wras  a  wonderful  thing  that 
it  had  been  reserved  for  Mr.  Staveley  to  devise  a 
method  for  making  soda  by  means  of  phenols,  when 
it  came  to  be  considered  that  the  several  reactions  of 
Ins  process  were  known  long  before.  The  making 
of  phenolate  of  lime,  the  extraction  of  phenols  by 
means  of  lime,  and  the  decomposition  of  phenolate 
of  soda  by  carbonic  acid  were  well  known,  but  it  had 
remained  for  an  outsider  to  theh'  trade  to  combine 
them  into  a  soda  process.  This  process  was  one  of  a 
scries  which  had  occupied  the  attention  of  inventors 
for  some  time.  To  use  lime  in  the  wet  way  would  be 
better  than  to  use  it  in  the  di-y,  as  in  the  Leblanc 
process.  Causticising  by  means  of  lime  in  the  wet 
way  had  been  mentioned,  but  that  process  had  only 
partially  succeeded.  Caustic  soda  might  also  be 
produced  by  the  action  of  lime  on  soda  by  causing  a 
solution  of  bisulphite  of  calcium  to  react  on  sulphate 
of  soda,  thus  producing  bisulphite  of  soda  and 
sulphate  of  lime.  The  bisulphite  of  soda  on  being 
boiled  with  hme  gave  an  impiu-e  solution  of  caustic 
soda  and  an  insoluble  sulphite  of  calcium.  He 
beUeved  that  it  had  been  so  made  on  a  laige 
scale  near  San  Francisco.  Mr.  Staveley 's  process 
also  made  a  soluble  lime  salt  act  on  sulphate  of  soda 
with  the  production  of  insoluble  suliDhate  of  lime 
and  soluble  phenolate  of  soda.  The  author's  figures 
were  derived  from  laboratory  experience  only,  and 
must  not  be  taken  as  the  result  of  large  experiments. 
Mr.  Staveley  had  stated  something  about  the  pre- 
cipitation of  bicarbonate  proceeding  better  in  the 
liresenco  of  sulphate  of  soda.  Now  they  knew  that 
another  chemist  had  proposed  to  carbonate  solutions 
for  the  precipitation  of  bicarbonate  in  the  jiresence 
of    common    salt.      He    had    not    investigated    the 


subject,  but  he  did  not  see  -why  it  should  be  the 
case,  and  still  less  why  it  should  proceed  better  in 
the  presence  of  sulphate  of  soda.  With  common 
salt  carbonate  of  soda  itself  was  less  soluble,  and  in 
brine  a  concentrated  solution  of  carbonate  of  soda 
could  not  be  obtained.  It  was  different  with  sulphate 
of  soda,  which  was  less  soluble  in  carbonate  of  soda 
solution  than  in  water,  and  he  did  not  quite  see  what 
was  to  be  gained  by  adding  sulphate  of  soda  to  a 
solution  of  phenolate  of  soda  in  order  to  precipitate 
therefrom  bicarbonate  of  soda,  and  he  should  lilie 
fiu-ther  information  on  that  point.  A  comparison 
had  been  made  with  his  own  process  of  decomposing 
sulphate  of  soda  by  ammonia  and  carljonic  acid  so  as 
to  obtain  suliJhate  of  ammonia  and  bicarbonate  of 
soda,  and  then  decomposing  the  sulphate  of  ammonia 
by  heating  it  with  suljihate  of  soda  to  obtain  free 
ammonia  and  bisulphate  of  soda.  This  comparison 
hardly  appeared  appropriate,  because  his  process 
w-as  really  designed  to  decompose  sulphate  of  soda 
so  as  to  recover  the  sulijhur  in  a  form  in  which  it 
could  be  used  again,  whereas  Mr.  Staveley  obtained 
his  sulphur  in  the  fonn  of  sulphate  of  lime  which 
was  always  to  be  had  in  large  quantities  and  was  not 
worth  much.  There  was  one  other  point  of  interest, 
and  that  was  the  use  of  phenols  to  estimate  the 
causticity  of  impiu-e  solutions,  the  test  being  .stated 
to  be  acciu'ate  to  the  first  place  of  decimals.  He 
should  like  to  know  what  Mr.  Staveley  exactly  meant 
by  that,  because  a  method  of  estimating  caustic  soda 
in  impure  solutions  was  very  valuable  indeed  to 
alkali  manuf  actiu-ers,  iJarticularly  if  it  would  estimate 
small  quantities  of  soda  in  presence  of  large  quantities 
of  carbonate  and  impurities.  Being  acciu'ate  to  the 
fii'st  place  of  decimals,  would  it  be  accurate  if  the 
percentage  of  caustic  soda  was  not  more  than  0'9  or 
1-00? 

Mr.  St.\.vei,ey,  in  replying,  thanked  them  for  their 
kind  remai'ks. 

Eeplying  to  Dr.  Hurter,  he  said,  the  essential  idea 
was  the  getting  of  lime  into  solution.  That  would 
reply  also  to  Dr.  Kohn,  who  said — and,  of  comse,  on 
the  face  of  it,  it  did  appear  so — that  the  main  re-ac- 
tion was  the  re-action  of  sulphate  of  soda  on  i^heno- 
late  of  calcium  in  solution.  But  that  was  not  the 
idea  with  which  he  had  started.  His  idea  was  that 
at  the  moment  of  formation  of  caustic  soda  (by  the 
action  of  lime  upon  sulphate  of  soda)  the  reverse 
reaction  takes  place,  and  hence,  unless  some  body  is 
present  capable  of  combining  with  the  caustic  soda 
as  it  is  formed,  slaked  lime  has  but  little  action  upon 
sulphate  of.  soda.  He  had  worked  with  various 
organic  bodies,  and  he  had  found  as  a  rule  that  the 
whole  of  the  lime,  in  combination  or  in  solution  vrith 
these  organic  bodies,  was  converted  into  sulphate  of 
lime  by  means  of  sulphate  of  soda,  with  a  correspond- 
ing production  of  soda  hydi-ate. 

Eeplying  to  Dr.  Kohn,  he  might  say  that  he  had 
tried  the  process  at  varying  temperatuies.  At  a  high 
temperatiu-e  they  obtained  a  poorer  yield  in  conse- 
(juence  of  the  phenolate  of  soda  reacting  upon  the 
sulphate  of  calcium. 

In  reply  to  Dr.  Hurter,  his  reason  for  adding 
sulphate  of  soda  to  the  carbonate  of  soda  solution 
before  bicarbouating  was,  that  if  a  solution  of  car- 
bonate of  soda  be  carbonated  iter  se,  the  bi-carbonate 
crystals  obtained  very  often  contain  lai'ge  quantities 
of  sesqui-carbonate,  which  render  the  subsequent 
manipulations  of  the  crystals  more  difficult.  Another 
reason  for  adding  sulphate  of  soda  was  that  the  bi- 
carbonate was  less  soluble  in  a  solution  of  sulphate 
of  soda  than  in  water,  and  hence  there  would  be 
obtained  a  greater  precipitation  of  bicarbonate.     The 
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Biilpliate  of  soda  did  not  assist  the  formation  of  bicar- 
bonate, but  simply  assisted  the  mechanical  pai-t  of 
the  process. 

The  comparison  that  he  bad  made  between  the 
sulphate  of  soda  j^rocess  of  ^Messrs.  Carey,  GaskcU, 
and  Hiu'ter  was  merely  with  reference  to  their  fii'st 
process.  It  had  nothing  to  do  with  their  subsequent 
decomposition  of  the  sulphate  of  ammonia.  With 
regard  to  the  process  he  had  mentioned  for  estimating 
the  caustic  soda  in  impure  solutions,  he  had  used  it 
for  solutions  containing  (5  to  10  per  cent,  of  Xa-:©,  and 
it  gave  good  results.  Phenol  is  slightly  soluble  in 
carbonate  of  soda  solution,  and  in  most  other  dilute 
solutions  of  inorganic  salts.  But  it  is  more  soluble  in 
benzene  than  in  any  other  solvent,  and  hence  benzene 
will  remove  it  from  in<irgamc  solutions,  where  it  is 
present  in  solution  only,  and  not  in  combination  with 
alkalis. 

It  certainly  was  a  defect  of  his  process  that  it 
started  with  sulphate  of  soda,  and  he  was  only  too 
Bon-y  it  did  not  start  with  common  salt.  As  Mr.  Carey 
had  said,  it  was  to  alkali-makers  a  novel  process,  and 
speaking  of  the  cost  of  the  first  operations  in  the 
old  and  new  process,  he.  Mr.  Carey,  did  not  see  any- 
thing in  it.  He  accepted  Mr.  Carey's  opinion  on  that 
point.  The  first  operation  in  his  process  could  not 
be  an  expensive  one.  There  was  no  more  difficulty 
in  the  operation  than  there  was  in  making  milk  of 
lime,  and  the  apparatus  required  was  as  simple  as 
the  process.  That  was  the  only  part  of  the  process  of 
which  he  had  no  experience  on  the  large  scale,  but 
he  had  a  great  deal  of  experience  in  the  carbonating 
of  soda  phenolates. 

He  was  glad  to  hear  Dr.  Campbell  Brown's  remarks. 
He  had  been  working  at  cresol  now,  more  or  less,  for 
the  last  three  years,  and  during  that  time  he  had 
discovered  many  interesting  points,  and  he  believed 
that  not  only  coTild  it  be  apjjlied  to  a  reaction  like 
that  for  the  purpose  of  soda  manufacture,  but,  from 
his  own  experience,  there  were  many  other  piu-poses 
to  which  cresol  and  its  combinations  could  be  applied 
in  inorganic  chemistry. 
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DR.    SCHONCK,    P.R.S.,    IS   THE    CHAIR. 


SOME  REMAEKS  ON  THE  THEORY  OF 
DYEING. 

BY   BR.  £.  SCHCNCK,  P.B.3. 

On  taking  the  chair  at  this  the  first  meeting  for  the 
session  of  this  Section  of  our  Society,  I  propose, 


before  proceeding  to  the  business  of  the  evening,  to 
adtlress  a  few  words  to  you  on  a  subject  of  technical 
interest,  as  is  customary  on  such  occasions.  I 
propose  this  evening  to  offer  some  remarks  on  the 
theory  of  dyeing,  i.e.,  on  the  principles  on  which 
the  art  of  dyeing  depends.  I  have  chosen  this 
subject  because  it  is  one  with  which  I  am  tolerably 
famihar,  and  also  because  it  is  one  of  comparatively 
limited  scope,  and  may  therefore,  as  regards  its 
general  outlines  at  least,  be  discussed  within  the 
time  at  my  disposaL  I  must  warn  you,  however, 
not  to  expect  from  me  the  enunciation  of  any  new 
or  striking  views.  I  shall  simply  endeavoiu-  to 
give  an  account  of  the  opinions  that  have  been 
and  are  at  present  held  with  regard  to  the  subject 
referred  to. 

The  art  of  dyeing  may  be  described  as  the  art  of 
imparting  colours  of  various  kinds  to  animal  or 
vegetable  fibres  or  tissties  of  such  a  degree  of  fixity 
as  not  to  be  removable  by  mere  washing  with  water 
or  mechanical  friction.  In  order  that  a  material  of 
any  kind  may  be  dyed  it  must  be  porous.  I.e.  capable 
of  receiving  colotrr  ■within  its  substance  and  not 
merely  on  its  surface.  When  the  colour  lies  on  the 
surface  only,  the  object  is  stained  or  painted,  not 
dyed.     A  piece  of  slate  could  not  be  dyed,  because 

I  slate  is  not  porous,  it  could  only  be  painted ;  a 
piece  of  wood,  on  the  other  hand,  might  be  dyed, 
with  especial  facility  indeed,  when  it  is  impregnated 
with  colouring-matter  or  tannin.  A  blot  of  ink  on  a 
stone  surface  gradually  becomes  darker  on  drying 
and  exposure  to  the  air,  but  the  result  is  merely  a 
superficial  stain  ;  applied  to  cotton  or  linen,  however, 
in'K  {i.e.,  ink  from  gallsj  penetrates  into  the  interior  of 
the  fabric  and  there  becoming  changed  by  exposure 
to  the  air,  acts  as  a  true  dye.  When  ultramarine  or 
any  other  pigment  is  fixed  to  any  fabric  by  means 
of  coagulated  albumen,  the  fabric  cannot  in  the  true 
sense  be  said  to  be  dyed  any  more  than  the  paper  of 
a  printed  book  in  the  places  that  appear  black  or  the 
canvas  serving  as  the  basis  of  an  oil  painting  can 
be  called  dyed.  If  ultramarine  could  be  produced 
by  impregnating  a  tissue  with  some  material  and 
then  allowing  it  to  be  acted  on  by  some  other 
material,  so  that  the  colotu-  should  be  produced 
within  the  stxb.stance  of  the  tissue,  then  the  latter 
might  be  said  to  be  dyed  with  ultramaiine.  Whether 
an  object  which  is  to  be  dyed  should  not  only  be 
porous  but  should  also  be  of  organic  origin,  and 
have,  moreover,  either  as  regards  the  whole  or  the 
minute  parts  of  which  it  consists,  an  organic  structiu-e, 
is  a  point  on  which  it  is  difficult  to  pronounce  a 
decided  opinion. 

The  process  of  dyeing  is  a  purely  artificial  one — it 
never  takes  place  in  nature,  so  far  as  I  know.  The 
colours  which  we  see  adorning  various  animal  or 
vegetable  organisms  are  due  (when  not  caused  by 
the  peculiar  structiu-e  of  the  superficies)  to  sub- 
stances situated  in  the  interior  of  each  organism  and 
appearing  through  the  generally  colourless  epidermis 
or  cuticle,  but  in  no  way  combined  with  the  matter 
of  which  the  organs  or  their  contents  consist.  The 
green  coloiu-  of  fresh  leaves  and  the  various  colours 
of  flowers  lue  due  to  substances  contained  in  the 
cells  which  may  easDy  be  removed  by  water  or 
spirits  of  wine,  leaving  the  stntcttu-e  colotirless. 
The  colouring-matter  of  blood,  too,  seems  to  exist  in 
the  animal  organism  in  a  free  and  uncombined  state. 

i  The  most  important  and  useful  colouring-matters 
of  vegetable  origin  employed  in  the  arts  do  not  pre- 
exist as  such  in  the  organism,  they  are  produced 
from  so-called  "  chromogens,"  mostly  colotu'less 
sirbstances  formed  by  the  plant,  which  by  appro- 
priate   treatment    yield  colouring-matter's    such    as 
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the  dyer  can  use.  To  this  class  belong  the 
eoloiiring-matters  of  indigo,  madder,  and  orchil. 
Ko  one  looking  at  a  leaf  of  ludigofeni  or.  any 
iudigo-yielding  plant  -woukl  suspect  in  it  the 
presence  of  any  colouriug-matter  beyond  the  ordinary 
leiif-green  or  cbloropbyil,  but  let  the  leaf  be  frozen 
or  subjected  to  mechanical  injury  of  any  kind  so  as 
to  destroy  its  ■(•itrtlity,  then  the  colourless  chromogen 
of  the  leaf  or  iuthcau  begins  to  decompose,  yielding 
blue  iudigo,  which,  as  it  is  being  formed,  colours  and 
dyes  the  tissues  with  which  it  is  in  contact.  Changes 
of  a  simihu-  character  are  observed  diu'iug  the 
formation  of  other  colomiug-matters. 

The  process  of  dyeiug  being,  as  I  maintain,  an 
entirely  artificial  one,  one  in  which  vitality  plays  no 
part,  and  which  must  depend  solely  on  physical  and 
chemical  principles,  it  seems  strange  that  in  spite  of 
the  great  advances  made  by  science  and  its  applica- 
tions during  the  hist  fifty  yeai's,  the  subject  should 
still  be  involved  in  obsciuity,  and  that  we  should 
still  be  without  a  satisfactory  theory  of  dyeing. 
This  state  of  things  may  be  owing  to  several  causes. 
In  the  first  place,  when  an  art  like  that  of  dyeing 
lias  attained  to  a  high  degree  of  perfection  through 
the  exertions  of  generations  of  practical  worl^ers — as 
may  be  seen  in  the  case  of  the  Tui-key-red  dye 
which  was  produced  ages  ago  of  an  excellence  as 
regards  brilliancy  and  permanence  such  as  cannot 
even  in  oiu'  days  be  sur2:)assed — we  are  apt  to  rest 
content  with  the  results  achieved  without  troubling 
ourselves  about  the  pi-inciples  involved.  Compare 
in  this  resi^ect  the  art  of  dyeing  with  that  of  photo- 
grapliy.  The  latter  art  arose  in  scientific  days  ;  it 
was  founded  on  a  knowledge  of  chemical  principles, 
and  almost  every  step  in  its  progress  has  received 
some  kind  of  scientific  explanation.  Secondly,  the 
ai-t  of  dyeing  deals  lai-gely  witli  compounds  derived 
from  animals  and  plants,  so-called  organic  substances, 
bodies  of  a  complex  nature,  the  mere  external 
properties  of  which  in  a  state  of  purity,  as  well  as 
their  behaviour  towards  reagents,  were  until  recently 
quite  unknown.  Thirdly,  the  materials  or  fabrics  to 
be  operated  on  and  dyed  are  of  a  still  more  complex 
natiu-e  even  than  the  colouring-matters  which  serve 
to  dye  them  ;  their  constitution  is  unknown,  they 
may  even  be  mixtiu-es  of  several  substances  which 
cannot  be  separated  one  from  the  other  by  any 
known  process.  Moreover,  they  are  not  only  organic 
in  constitution,  i.e.,  consisting  of  C,  H,  and  O  with 
or  without  N,  but  they  are  also  organised,  i.e.  they 
possess  a  structiu'e  derived  from  the  organisms  of 
which  they  at  one  time  formed  a  part,  and  it  is 
therefore  possible  that  different  portions,  such  as 
the  internal  and  external  surfaces  of  the  individual 
fibres  of  which  they  consist,  may  act  differently.  It  is 
scarcely  siuijrising,  therefore,  that  to  such  questions 
as  these : — Is  the  process  of  dyeing  a  purely  chemical 
process  ?  If  not,  is  it  merely  mechanical,  or  do 
chemical  and  mechanical  causes  concur  in  producing 
the  effects  observed  ?  or  is  there  perchance  some 
principle  involved  in  the  operation  of  dyeing  of 
which  we  are  at  in-escnt  ignorant  ■' — that  to  such 
questions  no  definite  answers  can  be  retimied. 

The  first  to  propose  what  may  be  called  a  theory 
of  dyeing  was  Hellot,  who  says  in  his  "j\rtde  la 
Teinture  "  (1750) : — "  I  believe  we  may  lay  it  down, 
as  a  general  principle  of  the  art  of  which  I  treat, 
that  the  whole  invisible  mechanism  of  dyeing 
consists  in  dilating  the  pores  of  the  body  to  be 
dyed,  in  depositing  in  them  the  paiticlesof  a' foreign 
substance,  and  retaining  them  there  by  a  kind  of 
cement,  which  neither  niiu-water  nor  the  rays  of 
the  Sim  can  alter,  in  choosing  coloiuing  particles 
of  such  tenuity  that  they  may  be  retained  jjroperly 


encased  in  the  pores  of  the  substance,  opened  by 
the  heat  of  boiling  water,  then  contracted  by  cold, 
and,  moreover,  coated  by  a  kind  of  vamish,  which 
the  salts  employed  in  preparing  the  stuffs  had  left 
in  the  pores  ;  from  this  it  follows  that  the  poi'es  of 
the  fibres  of  wool,  which  we  have  formed  or  mean 
to  form  into  stuft's,  ought  to  be  cleansed,  enlarged, 
varnished,  and  then  contracted,  so  that  the  coloming 
particle  may  be  retained  like  a  diamond  in  tlie 
beasel  of  a  ring."  Another  author  belonging  to  the 
same  period,  Le  Pileur  d'Apligny,  explained  the 
phenomena  under  consideration  in  a  similar  manner, 
laying  particular  stress  on  the  ditiereut  size  of  the 
pores  in  the  fibres  of  wool,  silk,  and  cotton,  as 
explaining  the  difl'erences  in  the  behaviour  of  these 
fibres  to  colouring-matters.  Considering  that  at 
the  period  when  these  authoi-s  wrote,  chemical 
science  as  distinct  from  alchemy  could  scarcely  be 
said  to  exist,  it  can  hardly  be  matter  for  siuprise 
that  they  should  have  adopted  a  purely  mechanical 
theory  of  the  phenomena  of  dyeing.  To  this, 
perhaps  even  an  earlier,  period  we  owe  the  term 
"mordant,"  as  applied  to  sub.stances  used  to  fix 
colouring-matters  on  fibres,  and  supposed  to  act 
by  their  power  of  eating  into  the  material  to  be 
dyed  and  fitting  it  for  the  reception  of  colouring- 
matter.  The  name  has  been  retained,  though  the 
notion  on  which  it  was  founded  has  been  given  up 
and  is  now  ridiculed,  simply  because  it  is  convenient 
to  have  a  definite  name,  however  inapjoropriate,  for 
a  distinct  thing. 

Bergman  and  Berthollet,  who  belonged  to  a  later 
period,  when  chemical  science  had  advanced  con- 
siderably and  who  were  themselves  distinguished 
chemists,  entirely  rejected  the  views  of  then-  pre- 
decessors, and  iu  their  works  on  dyeing  set  uj)  a 
new  theory,  according  to  which  the  fixation  of 
colouring-matter  on  animal  and  vegetable  fibres  is 
a  purely  chemical  process.  Bergman  seems  to  have 
been  the  first  who  referred  the  phenomena  of  dyeiug 
entirely  to  chemical  principles.  Having  dyed  wool 
and  silk  in  a  solution  of  indigo  in  sulphuric  acid,  he 
attriliuted  tlie  etJects  that  he  observed  in  this 
operation  to  the  precipitation  occasioned  by  the 
greater  affinity  subsisting  between  the  wool  and  silk 
and  the  blue  particles  than  between  the  same 
particles  and  the  acidulated  water.  Refeiiiug  to 
this  view  of  Bergman,  Berthollet  makes  tlie  follow- 
ing remarks  : — "  This  is  the  projier  method  of 
considering  the  phenomena  of  dyeing ;  they  are 
tnie  chemical  I'henomena,  which  ought  to  be 
analysed,  like  all  those  that  depend  upon  the  action 
which  bodies  exert  in  consequence  of  theu'  ijeculiar 
nature.  Coloimng  pai'ticles  have  chemical  properties 
which  distinguish  them  from  all  other  substances  ; 
they  have  affinities  which  are  peculiar  to  themselves  ; 
in  consequence  of  these  affinities  they  combine  with 
acids,  alkalis,  metallic  oxides,  and  some  earths.  We 
may  comjiare  the  compounds  that  are  formed  to 
neutral  salts,  which  possess  properties  different  from 
those  of  tlieir  component  parts,  but  in  which  one  of 
the  component  parts  may  become  superabundant." 
These  are  the  views  that  we  should  expect  from  a 
chemist  of  that  period  relative  to  the  phenomena  of 
dyeing.  Berthollet  makes  no  distinction  between 
the  two  cases  of  the  fixation  of  coloiu'ing-matter  on 
tissues,  in  the  one  case  with  and  in  the  other  without 
the  inteiTcntion  of  a  mordant  ;  iu  all  cases  there  was 
a  chemical  union  either  of  combined  or  uncombined 
colouring  matter  with  animal  or  vegetable  fibre. 
To  Berthollet,  who  had  less  precise  notions  of 
chemical  combination  tliau  we  have,  never  admit- 
ting, for  instance,  that  bodies  united  in  definite 
proportions,  sucli  views  presented  no  difficulty.     To 
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Mm,  probably,  the  fixntion  of  indigo  on  tissnes  in 

dyeing  was  as  much  a  case  of  chemical  combination 
as  the  union  of  sulphuric  acid  with  potash.  I  am 
not  sure  whether  he  would  not  have  considered 
the  removal  of  colouring-matters  from  solutions  by 
means  of  animal  charcoal  as  due  to  chemical  affinity. 

Similar  ^■iews  to  those  of  Berthollet  will  be  foimd  in 
other  works  of  that  period  on  dyeing.  Di".  Thomas 
Henry,  of  Manchester,  says  (Considerations  on 
Diflereut  Materials  as  Objects  of  the  Art  of  Dyeing)  : 
—  "  The  whole  business  of  dyeing  is  indeed  so  truly 
a  chemical  process,  or  rather  a  combination  of 
several  chemical  processes,  that  I  am  convinced  the 
invention,  or  at  least  the  princij)al  improvements  of 
the  fimdamental  parts,  miist  have  proceeded  from 
men  skilled  inchemistry."  The  same  notions  will 
be  found  in  Biincroffs  '•  Philosophy  of  Permanent 
Colours."  We  owe  to  Bancroft  the  terms  snhstanflve 
and  afljeclive  colouring-matters,  the  former  being 
such  as  "require  no  basis  or  mediathig  substance  to 
fix  them  upon  other  objects,"  the  latter  those 
•■  whose  durability  depends  chiefly,  if  not  exclusively, 
upon  the  intervention  of  some  basis."  These  terms 
might,  I  think,  with  advantage  be  retained. 

In  his  elaborate  memoire  on  dyeing,  Chevi-eiil  gives 
expression  to  opinions  very  similar  to  those  of  his 
predecessors.  He  does  indeed  admit  that  dyes  may 
be  of  three  kinds,  one  in  which  the  colour  adheres 
mechanically  to  the  tissue,  another  in  which  it  is 
fixed  in  virtue  of  chemical  attraction,  and  a  third 
kind  where  the  coloiir  is  fixed  partly  by  aftiuity,  in 
part  only  mechanically  ;  but  when  we  come  to  read 
attentively  what  he  says,  we  find  that  he  considers 
the  colouring-matter  in  the  first  case  to  lie  simply 
in  the  interstices  of  the  tissue,  just  as  dust  would  in 
the  crevices  of  a  wooden  board,  whereas  in  the 
second  case,  which  is  that  of  a  dye  in  the  time  sense, 
chemical  aflinity,  and  that  only,  comes  into  play. 
One  quotation  from  Chevi-eul's  eighth  memoir  on 
the  chemistry  of  dyeing  will  suffice  to  show  on  what, 
in  his  opinion,  the  ett'ects  produced  in  dyeing  pro- 
cesses depend.  He  says : — "  I  may  remai-kthat  wliile 
permitting  the  expression  mordant  in  the  language 
of  the  workshop,  I  would  banish  it  entirely  fi-om  the 
language  of  science,  not  only  because  it  is  wanting 
in  precision,  but  also  because  it  might  in  some  cases 
lead  to  confusion.  In  every  case  of  dyeing,  there- 
fore, due  to  affinity,  I  onlij  take  into  consideration  a 
tissue  and  a  ci'lon.rfjd  stdisfa'ice  more  or  less  eumpiex 
which  comhines  with  it  in  virtue  of  forces  udiich  u-c 
call  chemicaL''  How  very  wide  Chevr'eul's  definition 
of  chemical  affinity  must  have  been,  may  be  inferred 
from  what  he  states  in  his  ninth  memoir.  "  I  have 
proved,"  he  says,  "by  experiment,  that  charcoal 
combines  with  sulphide  of  sodium,  with  bases, 
and  with  hydjt'ochloric  acid  in  virtue  of  chemical 
affinity." 

In  his  eleventh  memoir  (18611  ChevreiU  repeats 
what  he  had  advanced  in  previous  memoirs,  viz., 
that  ' '  the  coloration  of  tissues  may  take  place,  not 
only  in  virtue  of  affinity,  but  also  in  virtue  of  theu' 
impregnation  by  a  colom-ed  powder  introduced 
mechanically  into  the  interstices  of  the  filaments." 
The  latter  kind  of  coloration  manifestly  difl'ers  very 
widely  from  that  produced  by  a  coloiu-ing-matter 
like  indigo,  which  unites,  it  may  be  mechanically  or 
by  siu-face  attraction,  with  the  substance  of  the 
tissue,  and  does  not  merely  lie  in  interstices. 

Persoz  devotes  a  chapter  of  his  "  Traite  de  I'lm- 
pression  des  Tissus  "  to  this  question,  but  without 
arriving,  so  far  as  I  can  see,  at  any  definite  conclusion. 
Persoz  asserts  that  there  is  no  essential  diflerence 
between  cohesion  and  affinity  ;  that  the  force  which 
canses  two  bodies  of  difl'erent  properties,  ench  as  a 


metal  and  oxygen,  to  combine,  is  the  same  as  that 
which  unites  two  bodies  of  similar  propei-ties,  such 
as  copper  and  zinc,  the  difference  being  merely  one 
of  degree.  When  two  bodies  placed  in  simple 
jirxtapositiou  combine,  it  is  because  they  have  the 
same  atomic  volume.  In  the  case  of  the  fixation  of 
colouriug-mattei's,  a  chemical  compound,  such  as 
indigo-bhie  or  a  madder-lake,  having  been  formed,  it 
is  only  necessai-y  that  it  should  in  the  nascent  state 
be  placed  in  immediate  juxtaposition  with  the  tissue 
for  the  two  to  unite  to  form  a  dyed  fabric.  The 
conclusion  to  be  diawn  from  the  facts  mentioned  by 
Persoz  would  seem  to  be  this  :  that  the  union  of  a 
colouring-matter  with  a  l)ase  or  mordant  is  caused 
by  chemical  affinity,  whereas  the  fixation  of  the 
compound  on  vegetable  or  animal  fibre  is  mechanical. 
The  removal  of  a  colouring-matter  from  a  watery 
solution  by  means  of  charcoal  is  not  due,  according 
to  Persoz,  to  the  same  cause  as  the  combination  of 
colouring-matter  with  a  metallic  oxide.  This  is  no 
doubt  true,  but  on  the  other  hand  it  is  not  easy  to 
see  in  what  resj^ect  charcoal  and  fibre  difler  in  their 
behavioiu'  to  coloiu-iug-matters  ;  the  difi'erence  is  only 
one  of  degree,  and  if  we  are  not  particular  as  to 
definition,  we  may  say  that  both  act  in  virtue  of  their 
affinity  for  colouiing-matter. 

Views  diflering  very  widely  from  those  previously 
held  were  made  known  in  a  series  of  memoirs,  "  On 
the  manner  in  which  Cotton  unites  with  Colouring- 
matter."  by  Mr.  Walter  Crum,  published  in  the 
years  18-13-63.  After  alluding  to  the  opinions  of  his 
predecessors  on  the  principles  involved  in  the  fixa- 
tion of  coloui-ing-matters,  Mr.  Crum  says: — "Cotton 
wool  in  the  bleached  state  may  be  considered  as  piu-e 
woody  fibre  or  cellulose.  It  is  one  of  the  most  inert 
of  vegetable  l;odies.  In  the  textile  fabric  it  is 
capable  of  having  incorporated  with  it,  in  all  pro- 
portions, a  midtitude  of  ilifferent  substances  without 
changing  its  own  or  their  physical  or  chemical 
characters,  except  by  holding  them  against  mecha- 
nical efforts  to  wash  away  or  otherwise  to  separate 
them,  biit  yielding  them  up  to  their  proper  solvents 
as  readily  as  they  coidd  be  taken  from  a  siuiace  of 
glass."  After  comparing  the  attraction  exerted  by 
cotton  fibre  for  colouring-matters  to  that  of  charcoal 
for  gases  and  bodies  held  in  watery  solution,  he  pro- 
ceeds to  say  that  substances  applied  to  cotton  as 
dyes,  or  for  the  piupose  of  attracting  dyes,  become 
fixed  in  the  cotton  fibre  in  two  different  ways,  viz., 
1,  they  are  attracted  and  precipitated  from  their 
solutions  by  the  pores  of  the  cotton ;  or,  2,  they 
enter  these  pores  in  combination  with  an  acid  or 
other  solvent,  and  in  a  state  of  solution,  and  are 
there  fixed,  not  by  an  effect  of  porosity,  but  by  the 
subsequent  removal  of  this  solvent,  or  by  other 
means  which  renders  them  insoluble  in  water.  To 
the  processes  comprised  iinder  the  first  heading, 
of  which  dyeing  with  indigo  affords  an  example. 
Mr.  Crum  paid  but  little  attention,  confining  himself 
principally  to  those  of  the  second  class.  In  illus- 
tration of  his  views,  he  takes  the  case  of  dyeing 
cotton  black  or  purple  with  madder,  wliieh  consists 
in  the  main  in  applying  an  iron  mordant,  usually 
fei-rous  acetate,  to  the  tissue,  where  it  is  fixed  in  the 
form  of  ferric  oxide,  before  entering  the  dye-bath. 
Having  confirmed  the  statements  of  pre^-ious  ob- 
servers to  the  effect  that  cotton  fibres,  when  exa- 
mined iinder  the  microscope,  are  foimd  to  consist  of 
tubes  having  interior  cavities  more  or  less  large,  he 
maintains  that  in  the  first  part  of  the  process  alluded 
to  the  ferrous  acetate  solution  enters  the  cavities, 
after  passing  through  the  walls  of  the  tubes,  and 
the  fabric  being  allowed  to  dry,  and  then  exposed  to 
an  atmosphere  slightly  wai'm  and  moist,  the  acetic 
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acid  gradually  escapes,  in  proportion  as  oxygen  is 
absorbed,  and  the  iron,  in  the  state  of  an  insoluble 
peroxide,  remains.  "But  as  insoluble  matters  cannot 
pass  into  the  interior  of  the  fibre  from  without,  so, 
■when  a  substauce  has  once  entered  that  fibre  or  its 
pores  in  a  state  of  solution,  aud  has  become  precipi- 
tated within  these  enclosures,  it  is  equally  impossible 
for  the  precipitate  to  retiu'u.  It  is  entrapped  within 
the  body  of  tlie  fibre  or  its  tissue,  and  becomes  fixed 
there.  It  will  be  seen  that  this  precipitation  and 
imprisonment  of  the  oxide  is  no  case  of  attraction, 
either  chemical  or  mechanical.  It  is  a  case  of  chemical 
decomposition,  in  which  the  cotton  acts  the  part  only 
of  a  vessel  to  receive  the  mateiials.  The  same  solu- 
tion spread  thinly  over  glass,  and  placed  in  similar 
circumstances,  undergoes  the  same  decomposition. 
The  cloth  having  been  thus  fm-nished  with  its  mor- 
dant, is  first  passed  through  hot  water,  Ac,  after 
which  it  is  ready  to  be  dyed.  For  that  j)urpose  it  is 
made  to  traverse,  for  a  couple  of  hoius,  a  vessel  of 
■water  through  which  madder  in  powder  has  been 
distributed.  Heat  being  gradusdly  applied,  the 
coloiu-iug-matter  of  the  madder  dissolves  slowly,  and 
passes  into  the  fibre  which  encloses  the  oxide  of  ii'on, 
and  there  unites  ■with  it.  The  resulting  compound  is 
the  piu-ple  lake.  This  last  process  is  a  pmely 
chemical  one,  in  which  the  oxide  of  iron  forms  a  true 
combination  with  the  coloiu-able  matter  of  the  mad- 
der, the  cotton  attenuating  the  iron  to  a  prodigious 
extent,  and  placing  it  in  circumstances  the  most 
advantageous  for  forming  a  lake  with  this  dyestuff. " 
When  aluminium  acetate  is  employed  in  place  of 
ferrous  acetate  similar  changes  take  place,  alumina 
being  left  in  the  ca-^-ity  of  the  fibre,  and  the  tissue 
acquiring  a  red  colour  on  dyeing  with  madder. 
After  applying  aluminium  or  ferric  chloride  contain- 
ing a  large  excess  of  alumina  or  ferric  oxide  respec- 
tively to  cotton,  there  remains,  after  simply  steeping 
and  washing,  sufficient  alumina  or  ferric  oxide  for 
dyeing  purposes.  This,  according  to  Mr.  Crum,  is 
due  to  the  crystalloid  portion  of  the  mordant,  the 
aluminium  or  ferric  chloride,  diffusing  through  the 
wall  of  the  fibre  into  the  siui'ouuding  water,  while 
the  colloid  hytlrated  alumina  or  feriic  oxide  remains 
■within,  gelatinised  either  si^ontaneously  or  by  the 
traces  of  saline  matter  which  are  always  present.  In 
the  so-called  "  dead  cotton,"  which  is  simply  imma- 
ture cotton,  no  cavity  can  be  seen  under  the  micro- 
scope in  the  interior  of  the  fibre.  For  this  reason, 
according  to  Crum,  this  kind  of  cotton  vr\]l  not  take 
any  colonr  when  subjected  to  the  same  process  as 
ordinary  matiu-e  cotton.  Appended  to  Mr.  Crum's 
last  memoir  are  several  plates,  sho^wing  the  appear- 
ance of  dyed  cotton  fibres  of  various  colours,  and 
illustrating  his  meaning  in  the  clearest  manner. 

These  ■views  of  Crum,  which  remind  one  somewhat 
of  those  held  by  HeUot  more  than  a  centm-y  ago, 
were  subjected  to  a  somewhat  severe  criticism  by 
Persoz,  some  of  whose  objections  are  certainly  well 
founded,  though  others  are  of  little  importance.  It 
is  certain  that  Crum's  laboTU's,  whether  we  agree 
•with  his  conclusions  or  not,  foiTa  a  valuable  con- 
ti-ibution  to  the  theory  of  dyeing.  For  myself,  I 
confess  that  I  do  not  feel  so  much  impressed  by 
Crum's  exposition,  on  again  reading  his  papers,  as  I 
was  when  they  first  appeared.  On  examining  Crum's 
figm'es  of  dyed  cotton  fibres  carefully,  it  will  be 
foimd,  I  think,  that  some  of  the  features  do  not 
correspond  very  exactly  with  liis  theory.  In  the  first 
place,  the  colour  does  not,  in  all  cases,  lie  solely  in 
the  cavity  of  the  fiiire,  but  is,  to  a  great  extent, 
imifoi-mly  diffused  through  its  entire  substance. 
Secondly,  in  those  cases  in  which  the  coloured 
particles  are  found  in  the  cavity  only,  they  do  not 


form  a  uniform  layer  on  the  sides  of  the  cell,  as 

would  have  been  expected,  but  are  seen  in  the  shape 
of  granular  masses  or  clots,  just  as  if  some  coagula- 
tion or  precipitation  of  the  mordant  had  taken  place 
previous  to  dyeing.  When  a  solution  of  aluminium 
acetate  is  evaporated  on  a  glass  plate,  a  residue  is 
left  in  the  form  of  a  transparent  gum-like  pellicle 
adhering  to  the  glass.  We  should  expect  the  same 
thing  to  take  place  when  a  solution  of  the  salt 
contained  in  a  fibre  of  cotton  is  evaporated  ;  the 
residue  left,  after  drying,  would  adhere  to  the  sides 
of  the  ca^^ty,  and  the  dyed  fibre  would  show  a 
uniform  distribution  of  colour  throughout  its  interior. 
Thirdly,  unbleached  cotton,  aecoi'dingto  Crum,  takes 
up  more  eoloiu'  than  the  same  cotton  bleached,  a 
fact  which,  it  seems  to  me,  cannot  easily  be  explained 
in  accordance  ■with  his  theory.  Foiu-thly,  unripe 
cotton  fibre,  so-called  dead  cotton,  though  it  cannot 
be  dyed  in  madder  coloiu's,  does  take  up  the 
coloiuing-matter  of  safilower,  and  there  being,  in 
this  case,  no  cavity,  it  must  be  the  substance  of  the 
fibre  itself  which  is  dyed.  I  cannot  help  thinking 
that  in  the  dyeing  of  cotton  the  foreign  substances 
accompanying  the  cellulose,  which  are  to  some 
extent  removed  during  the  process  of  bleaching, 
play  some  part.  Of  these  substances  I  described 
several  more  than  20  years  ago.  They  consisted  of 
fatty  matters  of  several  kinds,  colouring-matters, 
pectic  acid,  and  small  quantities  of  an  albuminous 
substance. 

It  is  quite  i^ossible  that  some  of  these  substances 
may,  as  well  as  the  cellulose,  take  up  colour  dming 
the  process  of  dyeing.  Let  us  suppose — not  at  all 
an  extravagant  assumption — that  cotton  fibre  contains 
within  its  ca^vities  some  kind  of  calcareous  soap ; 
this,  when  it  comes  into  contact  with  aluminous  or 
iron  mordants,  would  at  once  form  soaps  containing 
alumina  or  ferric  oxide,  and  these  compounds  would, 
in  dyeing  with  madder,  take  up  coloui-ing-matter  fas 
similar  compounds  prepared  artificially  do  iu  Tiu'key- 
red  dyeing),  the  dyed  fibre  presenting  then  an  appear- 
ance, ■under  the  microscope,  perhaps  such  as  is  seen 
in  some  of  Crum's  figiu'es.  The  albiiminous  sub- 
stance might  also  play  some  part  iu  cotton-dyeing, 
especially  in  oases  where  substantive  coloiu-ing- 
matters  are  employed.  Should  this  subject,  that, 
namely,  of  the  manner  in  which  cotton  fibre  unites 
■with  coloming-matter,  be  taken  up  again,  I  would 
suggest  that  the  cotton  be  subjected  to  the  action 
of  various  solvents  before  commencing  the  dyeing 
experiments.  Of  these  solvents  many  can  now  be 
obtained  in  commerce  which  were  formerly  only 
seen  in  laboratories.  Let  a  quantity  of  raw  unspun 
cotton  of  good  quality  be  taken  and  treated,  first 
with  caa'bon  ilisulphide  or  petroleum  ether,  then 
■with  alcohol  or  ether,  then  with  boiUng  water,  then 
with  hydi'ochloric  acid,  lastly  with  caustic  alkali. 
After  the  use  of  each  solvent  let  a  dyeing  experiment 
be  made  and  let  the  dyed  fibre  be  carefully  examined 
under  the  microscope,  the  substance  or  substances 
removed  by  each  solvent  being  also  examined.  It 
would  then  be  seen  whether  any  of  these  foreign 
sxibstauces  play  a  part,  and  if  so,  what  part  in  the 
dyeing  process.  As  a  final  experiment,  the  residual 
cellulose  might  be  dissolved  in  Schweizer's  liquid, 
reprecipitated.  and  then  treated  in  various  ways  in 
order  to  see  whether  it  would  receive  dyes  in  the 
same  way  as  cotton  fibre  itself.  The  intei'esting 
discovery  of  Witz,  who  has  converted  cellulose  by 
the  action  of  bleaching  powder  into  a  body,  which 
he  calls  oxy-cellulose,  and  which  behaves  to  colour- 
ing-matters in  a  difl'erent  manner  to  cellulose,  shows 
that  it  is  advisable  to  conduct  such  experiments  as 
these    with    unbleached    and     untreated    material. 
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Experimeuts  of  tbis  kind  mav  appear  trivial  and 
unimportant  to  the  mere  Pliilistine,  but  intelligent 
technologists  are  aware  that  important  results  often 
flow  from  investigations  having  no  immediate 
practical  aim. 

The  dyeing  of  woollen  fabrics  has  had  much  less 
attention  paid  to  it,  so  far  as  the  principles  involved 
are  concerned,  than  that  of  cotton  dyeing,  partly 
perhaps  from  the  latter  being  a  more  modern  art, 
and  therefore  less  bound  by  routine  and  rules 
handed  down  from  former  times.  Quite  recently, 
however,  an  accoiint  of  some  remarkable  experi- 
ments on  woollen  dyeing  by  Dr.  Knecht,  of  the 
Bradford  Technical  College,  has  appeared,  which 
promise,  if  continued,  as  I  hope  they  may  be,  to 
revolutionise  the  whole  subject.  Dr.  Knecht  finds 
that  wool  and  silk  dyed  with  rosaniline  and 
chrysoidine  do  not  take  \ip  the  colouring-matter 
as  such,  but  only  the  base,  the  CIH  being  found 
afterwards  in  the  dye  liquor  undiminished  in 
quantity,  and  in  combination  with  ammonia,  from 
which  he  infers  that  the  colour  of  the  wool  or  silk 
is  formed  by  double  decomposition  between  a  com- 
pound contained  in  the  fibre  and  the  rosaniline  salt. 
Dr.  Knecht  has  moreover  obtained  by  the  action  of 
sulphuric  acid  on  wool  a  base  of  very  peculiar- 
properties.  A  solution  of  this  base  in  sulphuric 
acid  gives  with  most  of  the  acid  coal-tar  colours 
richly-coloiued  precii)itates,  insoluble  in  water,  but 
soluble  in  alkalis,  from  their  solutions  in  which  they 
are  repreeipitated  by  acids.  Here  we  have  a 
veritable  dyeing  process  going  on  in  a  liquid 
without  the  intervention  of  any  basis  in  the  shape 
of  fibre  or  tissue,  and  at  the  same  time  a  real 
chemical  process,  though  one  of  a  very  unusual 
character.  Dr.  Knecht  very  justly  remarks  that 
facts  such  as  those  made  known  by  him  speak 
strongly  in  favotir  of  the  chemical  theory  of  dyeing. 
It  remains  to  be  proved  that  the  peculiar  lake-pro- 
ducing substance  described  by  him  pre-existed  in 
the  fibre  itself,  and  was  not  produced  in  the  process 
to  which  the  wool  was  subjected.  All  who  take 
an  interest  in  the  subject  must  hope  that  these 
researches  may  be  continued ;  in  the  able  hands 
of  Dr.  Knecht  they  are  sure  to  lead  to  valuable 
results. 

There  is  a  portion  of  this  subject  to  which  in 
conclusion  a  few  words  may  be  devoted.  I  mean 
the  permanence  shown  by  our  dyes  when  exposed 
to  Mght,  air,  and  other  destructive  agencies.  In 
this  respect,  as  we  all  know,  modern  dyes  are  far 
inferior  to  those  of  former  times.  Chevreul  made  a 
vast  number  of  experiments  on  the  stabiHty  of  the 
dyes  produced  in  his  day  on  exposure  to  the  action 
of  light,  heat,  air,  and  steam,  the  results  being  given 
in  his  "  Recherches  Chimiques  sur  la  Teinture." 
Chevreul  discovered  minute  differences  as  regards 
the  stability  of  the  same  dye  according  to  the 
material  employed,  whether  of  wool,  silk,  or  cotton. 
Still  greater  differences  were  observed,  when  different 
mordants  were  employed  in  combination  with  the 
S£uue  coloiuing-matter,  but  much  greater  differences, 
as  might  be  expected,  when  creteris  jiarihus  distinct 
colouring-matters  were  made  use  of,  although  in 
the  latter  case  Chevreul  foimd  it  impossible  to 
uphold  the  distinction  formerly  so  much  insisted 
on  between  dyes  called  "grand  teinf  and  those 
called  "petit  teint."  If  the  same  careful  method 
of  experimenting  were  employed  in  the  examination 
of  modern  dyes  the  results  would  doubtless  be 
interesting. 

Modem  tinctorial  chemistry  has  succeeded  in  pre- 
paring for  employment  in  the  arts  a  number  of 
very  useful  colouring-matters.     The  dyes   obtained 


by  their  use  are  mostly  very  brilliant— unfortu- 
nately they  are  also  extremely  fugitive.  This  is  in 
some  respects  a  disadvantage.  It  is  of  little  con- 
sequence, as  Chevreul  observes,  whether  the  colour 
of  ladies'  dresses  is  permanent  or  not,  since  here 
it  is  only  brilliancy  and  lustre  that  are  sought,  but 
with  the  hangings  of  rooms,  which  should  last  some 
time,  the  case  is  different.  Let  a  room  be  decorated 
and  fiu-nished  as  regards  design  and  colouring  so  a.s 
to  satisfy  the  requirements  of  taste,  then  how  great 
the  disappointment  and  vexation  when  we  find  the 
colour  of  the  window  curtains,  where  exposed  to  the 
sun,  fading  away,  not  uniformly,  but  in  streaks,  so 
as  entirely  to  destroy  the  harmony  of  coloirring 
which  at  first  prevailed.  Accidents  such  as  this 
which  now  frequently  occur  make  us  sigh  for  the 
good  old-fashioned  dyes  of  former  days. 

Then  again,  if  the  taste  in  design  and  colouring 
of  the  present  day  is  of  a  character  to  render  the 
fabrics  to  which  it  is  applied  worthy  of  preservation  as 
specimens  of  our  workmanship,  something  will  have 
to  be  done  to  render  our  colours  more  permanent, 
for  it  is  pretty  certain  that  many  of  the  fabrics  of 
to  day  ^vill  in  course  of  time  appear  nearly  colour- 
less. Much,  I  am  convinced,  could  be  done  by 
oiu-  tinctorial  chemists  in  producing  dyes  of  more 
stable  character,  if  it  were  worth  their  while  to 
do  so.  Some  time  ago  I  exhibited  to  this  Section 
some  specimens  of  a  very  permanent  dye  obtained 
from  chlorophyll,  one  of  the  most  fugitive  of 
colouring-matters.  The  permanence  in  this  case 
was  due  to  the  use  of  cupric  oxide,  any  other  base 
such  as  zinc  oxide  would  have  yielded  a  fugitive  dye. 
I  refer  to  this,  not  as  being  a  matter  of  any  practical 
importance,  biit  as  showing  what  may  be  done  by 
using  an  appropriate  mordant.  With  regard  to 
water-colour  drawings,  as  to  the  permanence  of 
which  much  discussion  has  of  late  taken  place,  I  can 
only  say  that  I  think  it  would  be  wise  for  artists  to 
use  only  such  pigments  as  are  prepared  from  mineral 
substances.  If.  as  seems  to  be  the  case,  even  indigo- 
blue  disappears  in  time  from  the  surface  of  water- 
colour  drawings,  there  can  be  little  hope  of  any 
other  colouring- matter  of  organic  .origin  resisting  the 
action  of  Ught  and  air  on  lengthened  exposure. 

The  subject  of  dyeing  in  relation  to  colouring- 
matters  on  the  one  hand,  and  to  the  material  to  be 
dyed  on  the  other,  presents  much  that  is  exceedingly 
interesting  from  a  theoretical  point  of  view.  The 
time  at  my  disposal  on  this  occasion  has  only 
permitted  me  to  refer  to  some  of  its  aspects. 
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Meeting  held  Tuesday,  December  ith,  1888. 

THE  STANDARD  TEMPERATURE  OF  STKES' 
SPIRIT  TABLES. 

BY   BEXJASTOf   DEEHAM,  M.D. 

OrR  sole  definition  of  proof  spirit  is  contained  in  the 
following  extract  from  the  Act  58  Geo.  m.  c.  28, 
"  That  an  hydrometer,  called  Sykes'  hydrometer,  had 
with  great  care  been  completed,  and  had  by  proper 
experiments  made  for  that  purpose,  been  ascertained 
to  denote  as  proof  spirit  that  which  at  the  temperature 
of  51^  Fah.  weighs  exactly  twelve-thirteenth  parts  of 
an  equal  volume  of  distilled  water."  The  specific 
gravity  of  lUstilled  water  at  51-  is,  according  to 
Gilpin  and  Blagden's  experiments,  1  "00063  ;  twelve- 
thirteenths   of    this  is    ■92-366,    which   is    therefore 
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the  specific  gravity  of  proof  spirit.  Now,  since  a 
gallou  of  Jistilleil  water  weighs  10  lbs.,  the  specific 
gra%-ities  multiplied  by  10,  that  is  with  the  decimal 
point  placed  after  the'  first  figiu-e  on  the  left,  thus 
8  '25,  represent  the  weight  in  pounds  of  one  gallon 
of  their  respective  spirits.  One  gallou  of  proof 
spirit  accordingly  weighs  9  •2306  lbs.  It  is  true 
that  the  specific  gravities  iu  Gilpin  and  Blagden's 
tables  are  compared  with  distilled  water  at  00", 
whilst  the  gallou  of  distilled  water  weighs  10  lbs. 
at  02^  ;  hence,  in  order  to  convert  Gil2Jin's  specific 
gravities  into  exact  expressions  of  the  pounds  weight 
per  gallon,  it  would  be  necessaiy  to  multiply  them 
by  1'0002,  the  specific  gravity  of  distilled  water  at 
60',  as  compared  with  distilled  water  taken  as  unity 
at  62  ■.  But  since  the  correction  is  quite  insignificant, 
and  its  neglect  does  not  in  any  way  atJect  my  argu- 
ment, inasmuch  as  my  results  would  bo  just  the 
same  if  I  dealt  with  abstract  measures  and  propor- 
tional weights,  instead  of  gallons  and  pounds  weight 
per  gallou,  I  shall,  iu  order  to  avoid  unnecessary 
comiilicatiou  of  my  subject,  emjiloy  Gilpiu's  specific 
gravities,  punctuated  as  described,  as  expressions  of 
the  "  pounds  weight  per  gallon." 

It  is  desirable  in  the  next  j^laee  to  emphasise 
the  fact  that  the  iJroof  gallon,  as  the  legal  standard 
iruit  of  measure  aud  strength,  exists  only  at  the 
temperature  of  51^  Fah.  We  find  an  illustration  of 
this  important  point  in  the  analogous  definition  of 
the  imperial  gallon.  The  imperial  gallon  is  the 
volume  occupied  by  10  lbs.  of  distilled  water  at 
62"  Fah.  In  this  definition  a  definite  weight  of.  a 
specified  liquid  at  a  given  temperature  determines 
the  bulk ;  at  no  other  temperature  than  62''  Fah. 
will  10  lbs.  of  distilled  water  measure  one  gallon. 
In  the  definition  of  the  proof  gallon  the  order  is 
simply  inverted,  and  a  given  bulk,  that  of  the 
gallon,  at  a  stated  temperature,  determines  the 
specific  weight  of  i>roof  spirit,  namely,  9 '2366  lbs. 
per  gallou.  In  both  definitions  the  temperature  is 
an  essential  factor.  If  it  were  permitted  to  consider 
the  standard  proof  gallon  as  ascertained  at  any  other 
temperature  than  51-  Fah.,  it  is  evident  that  if  we 
retained  the  same  ^Teight  of  spirits  their  bulk  would 
vary,  and  would  be  either  greater  or  less  than  one 
gallon  ;  and  on  the  other  hand,  if  ne  adhered  to  the 
bulk  of  one  gallon  as  the  essential  quality  of  the 
standard  unit,  the  weight  of  the  sijii-its  would  vary  ; 
aud  since  spirits  which  are  proof  at  51^  vary  iu 
specific  gravity  from  -9324  at  .'W^'  to  -9109  at'80-\ 
on  this  assumjition  the  gallon  of  proof  spirit  might 
vary  in  weight,  within  these  limits  of  temperature, 
from  9"3i4  to  9-109  lbs.  We  would  iu  fact  be  con- 
fronted with  the  absurdity  of  a  variable  standard. 
one  for  evei'y  degree  of  temperature,  at  the  caprice 
of  the  indi^-idual,  and  the  design  of  the  legislature 
would  be  defeated,  which  was  to  supply  a  standard 
unit  of  measure  and  strength  fo)'  revenue  purposes. 
To  retiun  to  our  analogy,  it  would  be  just  as 
reasonable  to  say  that  because  10  lbs.  of  distilled 
water  vary  in  bulk  at  dift'crent  degrees  of  tempera- 
ture, the  bulk  of  the  imperial  gallon  also  varies. 
It  is  plain,  therefore,  that  in  the  definition  cf  the 
proof  gallon  as  of  the  imperial  gallou,  au  exactly 
ascertained  weight,  bulk,  and  temperature  are 
equally  essential  and  invariable  factors.  It  may 
apjjear  to  be  superfluous  to  insist  that  a  standard, 
to  have  any  utility,  must  be  invariable ;  but  these 
preliminary  remarks  are  rendered  necessary  by  the 
fact  that  some  recent  writers  ou  this  subject  have 
overlooked  this  essential  quality  of  a  standard,  aud 
have  deemed  themselves  at  liberty  to  consider  the 
value  of  the  proof  gallon  as  determined  by  the 
specified  spirit  at  other  temiseratures  than  51^  Fah. 


"Proof  at  60°,"  they  write,  has  a  specific  gravity  of 

•9198;  and  misled  by  the  identity  of  the  spirit  to 
assume  an  identical  value  for  the  same  bulk  at  a 
difterent  degree  of  temperature,  they  proceed  to 
construct  tables  of  strengths  ou  this  new  basis  ;  for 
it  is  plain  that  as  far  as  the  legal  standard  is 
concerned  the  spirit  is  no  longer  proof  at  00^, 
since  one  gallon  at  that  temperature  weighs  only 
9-198  lbs.  instead  of  9-230G  lbs.  Consequently, 
tables  of  strengths,  fotnided  ou  the  value  of  "proof 
at  60^,  '  do  not  comply  with  the  conditions  imposed 
by  the  statute,  and  are  necessarily  erroneous.  I  am 
desirous  here  to  emphasise  that  although  I  may  be 
compelled  by  the  exigencies  of  my  argument  to 
employ,  whilst  combating,  the  expressiou  "  proof 
at  60°,"  I  condemn  the  expression  as  fallacious, 
and  repeat  that  "proof."  as  the  legal  standard  of 
value,  exists  only  at  .'')1°.  It  is  also  alleged  that 
there  is  an  ambiguity  in  the  wording  of  the  statutory 
definition,  which  allows  of  various  interpretations, 
namely,  that  the  temperature  at  which  the  distilled 
water  is  to  be  taken  is  not  mentioned.  If  we  were 
to  confine  our  attention  to  tlie  text  of  the  definition 
alone,  I  do  not  think  that  there  would  be  any 
reasonable  doubt  that  the  temperatm-e  51°  was 
also  intended  to  apply  to  the  distilled  water,  for 
the  definition  would  be  vain  aud  meaningless  on 
any  other  supposition ;  but  if  there  be  any  doubt, 
it  will  be  removed  by  the  following  considerations. 
The  chief  object  of  the  statute  was  to  establish  the 
employment  of  Sykes'  instrument  and  tables  ;  not 
merely  to  furnish  a  definition  of  proof  spirit,  iu 
compliance  with  which  iustrument  and  tables  shoiild 
subsequently  be  constructed,  but  to  adopt  and 
legalise  an  instrument  and  tallies  which  wei-e 
ah-eady  constructed  and  calculated  in  accordance 
with  an  exactly  determined  standard,  which  the 
statute  ouly  incidentally  defines.  Now  the  sanction 
of  the  system  certainly  includes  the  standai'd  upon 
which  the  system  is  founded.  Any  ambiguity, 
therefore,  which  is  alleged  to  exist  iu  the  definition 
of  the  standard  will  be  conclusively  removed  by  a 
demonstration  that  the  standard  proof  spirit  of 
Sykes'  hydrometer  and  tables  possesses  a  specific 
gravity  J  rlths  of  that  of  distilled  water  at  51^  Fah. 

By  its  invariable  construction,  Sykes'  hydrometer 
indicates  proof  spirit  at  temperature  51^  Fah.  with 
the  sixty  weight  attached,  and  f',f„ths  of  the  scale 
submerged,  and  the  accuracy  of  the  proof  point  is 
verified  in  the  following  mannei-.  The  instrument, 
with  the  sixty  weight  attached,  must  be  floated  iu 
distilled  water  at  51"  Fah.,  and  a  small  weight,  one- 
thirteenth  of  the  then  total  weight,  be  placed  on  the 
top  of  the  stem  ;  then  the  hytbometer,  if  correct, 
should  sink  to  the  proof  indication,  so  that  whilst 
measuring  the  same  bulk,  the  weight  of  instrument 
and  weight,  when  floating  at  the  proof  point  in  proof 
spirit,  is  just  vplis  of  the  weight  of  instrument  and 
weights  when  floating  at  the  same  point  in  distilled 
waterat  .51"  Fah.  Hence,  by  the  invariable  construc- 
tion of  Sykes'  hydrometer,  proof  spirit  has  at  51"  Fah. 
a  specific  graWty  [  jths,  of  that  of  distilled  water  also 
at  51°  ;  aud  as  I  have  already  shown,  the  standard 
thus  established  at  51"  cannot  exist  unchanged  at 
any  other  temperatiu-e.  Finally,  the  illustrations  I 
shall  produce  will  clearly  demonstrate  that  the  value 
I  have  assigned  to  proof  spirit,  which  is  indeed  the 
commonly  accepted  value,  is  the  basis  upon  which 
Sykes'  tables  are  calculated  ;  for  that  estimate  alone 
of  the  proof  gallon  furnishes  exactly,  at  the  appro, 
priate  temperature,  the  strength  adopted  by  Sykes  as 
the  unifoi-m  strength  ijertaining  to  a  spirit  at  all 
temperatures,  which  no  other  estimate  of  the  proof 
gallon   will   supply.     The  plain   and   natural  inter- 
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pretation  therefore  of  the  statntoi-y  cleflnition, 
corroborated  by  the  evidence  afforded  by  Sykes' 
hydrometer  and  tables,  of  equal  authority  to  the 
definition  itself,  nnequivoeally  establish  that  the 
legal  proof  gallon  weighs  9 '2366  pounds. 

Sykes,  in  the  construction  of  his  tables,  deliberately 
ignored  the  expansion  and  contraction  of  spirits  due 
to  variations  of  temperature  ;  and  having  selected  a 
temperatiue  and  calculated  for  that  temperature  the 
strength  of  a  spirit,  otherwise  the  ratio  it  bears  to 
the  standard  spirit  at  51-,  assumed  that  that  strength 
remained  constant  at  all  degrees  of  temperatiu-e. 
This  is  an  important  point,  and  the  nature  of  Sykes' 
error  should  be  clearly  apprehended.  A  glance  at 
any  of  the  tables  I  exhibit  will  illustrate  my 
meaning.  The  f oiu'th  column  entitled  the  ' '  true 
strengths  "  exhibits  the  ratios  of  the  specified  spirit 
at  various  degrees  of  temperature  to  the  standard 
spirit  at  5F.  One  of  these  strengths  only  Sykes 
adopted  as  the  appropriate  strength  of  the  given 
spirit  at  all  degrees  of  temperature.  In  consequence 
of  the  adoption  in  the  statute  of  temperature  51-.  in 
the  definition  of  proof  spirit,  it  is  commonly  stated 
and  believed  that  the  strengths  contained  in  Sykes' 
tables  are  those  Ijelonging  to  the  several  spirits  at 
51-  Fah.  I  have,  however,  lately  subjected  Sykes' 
tables  to  a  careful  examination,  and  find  that  this 
opinion  is  erroneous,  and  that  the  temperatiu-e  to 
which  Sykes'  strengths  pertain,  which  we  may  call 
"  the  standard  temperature  of  Sykes'  tables,"  is  55', 
or  the  mean  of  the  range  of  temperature  covered  by 
his  tables,  which  extend  from  30-  to  80'.  In  the 
course  of  the  following  demonstration  of  this  truth, 
I  shall  employ  only  the  data  afforded  by  Gilpin's 
experiments,  upon  which  Sykes'  tables  are  founded. 

It  will  be  first  necessary  to  ascertain  the  weight  of 
Gilpin's  pure  spirit  in  one  gallon  of  proof  spirit. 
By  reference  to  Gilpin's  tables  at  the  temperatiu-e  of 
51'  Fah.,  it  will  be  seen  that  jiroof  spirit,  which  has 
specific  gra^dty  '92366,  comes  between  '923154 
and  '926048,  which  correspond  to  mixtures  of  100 
parts  by  veight  of  Gilpin's  pm-e  spirit,  and  80  and 
85  parts  by  weight  of  water  resj^ectively.  At  this 
part  of  Gilpin's  tables,  the  specific  gravities  corre- 
sponding to  successive  equal  increments  of  .5  parts 
by  weight  of  water,  differ  by  diminishing  intervals  ; 
consequently  a  quadratic  equation,  comprising  three 
terms  of  the  series,  will  fix  more  exactly  than  a 
simple  propoi-tion  the  exact  mixture  of  spirit  and 
water  constituting  proof  spii'it.  The  following  three 
terms  include  the  specific  gravity  of  proof  spirit. 


Temp. 


Sp.  =  100;  W.=75   5p.=100;  W.=Sa   Sp.=  100;  ^.=85 


Let  7.J  +  s  =  weight  of  water  con-esponding  to 
proof  spu'it ;  x,  being  greater  than  5,  and  less  than 
10.  Then  employing  an  ordinai'v  method  of  inter- 
polation we  obtain  the  following  quadi'atic  : — ■ 

3-72a;-  — 634'6ic  =  3586 

Whence  k=  5-85152. 

And  75  +  5 '85152  =  80 '85152  parts  by  weisht  of 
■water,  which  mixed  with  100  pr.rts  by  weight  of 
Gilpin's  pure  spirit,  constitute  proof  spirit  at  .51°. 

Now,  as  we  have  already  seen,  the  specific  gravities 
of  Gilpin's  taVjles,  multiphed  by  10,  rejiresent  the 
weight  in  pounds  of  one  gallon  of  their  respective 


spirits;  and  these  weights  in  all  the  columns  of 
Gilpin's  table,  after  the  first  which  is  devoted  to 
the  piu-e  spirit,  coiTcspond  to  definite  mixtures  of 
100  parts  by  weight  of  pure  spirit  and  5,  10,  1.5,  &c. 
parts  by  weight  of  water.  Hence  the  following 
proportion  will  furnish  the  weight  of  Gilpin's  pure 
spirit  in  one  gallon  of  any  specified  spirit. 

"As  the  total  weight  of  spirit  and  water  is  to 
the  weight  of  pure  spu'it  in  the  mixture,  so  is  the 
weight  of  one  gallon  of  the  specified  spirit  to  the 
contained  weight  of  pure  spu-it.'' 

Applying  this  to  proof  spirit — 

("pounds  of  fJilpin's 

180-85152  :  100::9'2366  :  5-1073^    purespintinonB 

)     gallon    of    proof 
\.    spirit. 

By  a  similar  proportion,  the  weight  of  Gilpm's 
piu-e  spirit  contained  in  one  gallon  of  any  specified 
spLrit  is  ascertained  ;  and  it  is  evident  that  if  the 
weight  of  piu'e  spu-it  so  determined  be  divided  l)y 
5 '1073,  the  quotient  will  be  the  equivalent  value  of 
one  gallon  of  the  specified  spirit  in  gallons  of  proof 
spu-it.  For  example,  the  specific  gravity  of  the 
mixture  of  100  parts  by  weight  of  pm-e  spirit  and 
5  pai-ts  by  weight  of  water  at  30=  is  '84995.  One 
gallon,  therefore,  weighs  8 '4095  lbs. 

Hence — 
105  :  100::8'499.5  :  8'0948f"™'."^?.''''  Gilpin's  pur^ 

(.     spirit  m  one  gallon. 

8  - 0948 
And  -TjTpo  =  1  '585  gallons  of  proof  spirit. 

And  100  gallons  are  equivalent  to  158 '.5  gallons  of 
proof  spirit.  In  the  notation  adopted  in  Sykes' 
system,  this  value  per  cent,  becomes  a  conveiiient 
expression  of  the  strength  applicable  to  any  quantity 
of  the  spirit,  conseqiiently  the  spirit  in  the  example 
selected  is  said  to  be  58 '  5  overproof . 

Each  of  the  tabular  illustrations  I  exhibit  deals 
with  one  column  of  Gilpin's  original  table,  comprising 
the  specific  gra%-ities  of  a  definite  mixture  of  pure  spirit 
and  water,  for  each  fifth  degree  of  temperature  from 
30-  to  80=  inclusive.  Each  specific  gi'avity  is  treated 
in  the  manner  shown  in  the  example  selected,  and  the 
strengths  so  ascertained  are  the  true  strengths, 
inasmuch  as  they  express  the  actual  and  commercial 
value  of  the  several  spirits  at  the  various  tempera- 
tures. The  following  short  explanation  will  make 
the  tables  easily  intelligible  ;  which  contain  in  :— 

Column  I. — The  specific  gravities  of  certain  definite 
mixttires  of  Gilpin's  pure  spirit  and  water  at  each 
fiith  degree  of  temperature  from  30=  to  80=  inclusive. 

Column  U. — The  pounds  weight  of  Gilpin's  ptrre 
spirit  in  one  gallon  of  the  given  spirit ;  the  method 
of  obtaining  this  value  is  shown  above. 

Colunm  m. — The  equivalence  in  proof  spu-it  of  one 
gallon  of  the  given  spirit ;  bemg  the  quotient 
obtained  by  dividing  the  values  contained  in 
coltimn  II.  by  5 '1073,  the  pounds  weight  of  Gilpin's 
pure  spirit  in  one  gallon  of  proof  spirit. 

Column  IV. — "The  true  strengths,"  overproof  in 
the  examples  selected  ;  expressing  the  number  of 
gallons,  exceeding  100,  to  whichlOO  gallons  of  the 
given  spirit  are  equivalent. 

Column  V. — Syke's  strengths  ;  which  should  be 
uniform  at  every  degree  of  temperature  if  the 
principle  of  the  tables  had  been  exactly  complied 
with,  but  which  exhibit  slight  discrepancies  owing  to 
errors  of  experiment. 
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Pwre  Spirit 


Table  I. 

100  Parts  by  'Weight.  Water  =  0  Parts  by  M'eight. 


I. 

II. 

in. 

IV. 

V. 

Tcnpcrature. 

Gilpin's 
Sp.  Gravities. 

Weight  of  Pure 
Spirit  in  One  Gallon. 

Proof  Spirit  equivalent 
to  One  Gallon.         | 

True  Sti-eugths. 

Sykes'  Strengths. 

si) 

•83S06 

8^3S9G 

l-64:i 

Overproof. 
64-3 

Overproof. 
G2-0 

35 

•83672 

8-3672 

1-C38 

63-8 

62-0 

40 

■S»«5 

8-84  to 

1-C34 

63-4 

61 -U 

45 

•SS214 

S^S214 

l-6'29 

62 -U 

,  62-0 

30 

•S2I77 

8^2977 

1-6-25 

62-3  - 

62-0 

55 

•S2736 

8-2736 

1-620 

62-0 

62-1 

CO 

•82300 

8-2300 

1-613 

61-3 

62-1 

65 

•S22G2 

8-2262 

1-6U 

61-1 

62-2 

70 

•82023 

8-2023 

I-GIW 

60-6 

62-2 

75 

•817S0 

8-1780 

1-601 

60-1 

62-1 

SO 

•81630 

8-l.iSO 

l-5'.i6 

59-6 

62-0 

Table  H. 

Pure  Spirit  =  100  Paris  by  Weight.  Water  =  5  Parts  by  Weight. 


I. 

II. 

III. 

IV. 

T. 

Temperature. 

Gilpin's 
Sp.  Gravities. 

Weight  of  Pure 
Spirit  in  One  Gallon. 

Proof  Spii-it  equix-alent 
to  One  Gallon. 

True  Strengths. 

Sykes'  Strengths. 

o 
30 

•818ft5 

8-0S148 

1-585 

Overproof, 
58-5 

Overpi-oof. 
56-0 

35 

■84769 

8-0732 

1-581 

58-1 

56-2 

49 

•84539 

8-0513 

1-576 

57-6 

56-1 

43 

•84310 

8-0295 

1-572 

57-2 

S6^1 

50 

•8407G 

8-0072 

1-563 

56^8 

56-3 

55 

•83%4 

7-9M2 

1-563 

56-3 

56^3 

60 

•835!I9 

7-0618 

1-339 

55-9 

56^3 

65 

•83362 

7-9392 

1-5.34 

55-4 

56-3 

70 

•8.3124 

7-9166 

1-550 

55-0 

56-2 

75 

•82878 

7-8931 

1-545 

54-5 

56-3 

80 

•82631 

7-8696 

1-541 

34-1 

56-3 

Table  HL 

Piu-e  Spirit  =  100  Parts  by  Weight.  Water  =  10  Parts  by  Weight. 


I. 

II. 

III. 

IV. 

T. 

Temperature. 

Gilpin's 
Sp.  Gravities. 

Weight  of  Pure 
Spirit  in  One  Gallon. 

Proof  Spirit  eqiuvaleni 
to  One  Gallon. 

True  Strengths. 

Sykes*  Strengths. 

o 

30 

•85957 

7-8141 

1-530 

Overproof. 
53-0 

Overproof. 

50-6 

35 

•83729 

7-7935 

1-3-26 

J2-6 

60-7 

40 

■85307 

7-7734 

1-522 

52-3 

50-8 

45 

•8.5-277 

7-7524 

1-518 

51-8 

50-8 

50 

•85042 

7-7311 

1-514 

51-4 

60-9 

55 

-81-802 

7-7093 

1-509 

50-9 

60-9 

60 

•84568 

7-6880 

1-503 

50-5 

50^9 

65 

•84334 

7-6667 

1-501 

50-1 

50-9 

70 

•84092 

7-6147 

1-497 

49-7 

51-0 

75 

■sassi 

7-62-28 

1-492 

49-2 

50-9 

80 

•88603 

7-600S 

1-488 

48-8 

50-9 
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Table  IV. 


Pure  Spirit  =  100  Parts  by  Weight.          Water  =  15  Parts  by  Weight. 

I. 

II. 

III.                                    IV. 

V. 

TcmpoRiturc. 

Gilpin's 
Sp.  Gravities. 

Weiplit  of  Pure 
Spirit  in  One  Gallon. 

"'^loSain!'""'         TruoS„-engths. 

Sykt's'  .Strengths. 

0 

•8B825 

7-5500 

Overproof. 
1-478                                 47-8 

Overproof. 
45-5 

S3 

•86S87 

7-52.93 

1-474                                 47-4 

43-7 

.«) 

•86361 

7-5006 

1-470                                  17-0 

45-7 

-1.-1 

•80131 

7-1.S97 

i-io: 

4'; -7 

46-8 

50 

•85902 

7-H»- 

1-463 

•H!-3 

45-9 

53 

•S36«l 

7-M91 

l-4.-,9 

45-9 

45-9 

150 

•S3«0 

7--f287 

1-453 

43 '5 

■45-9 

(!.j 

•85198 

7-W81 

1-431                                       45-1 

45-9 

70 

•M951 

7-3870 

l-4t« 

41-G 

45-9 

75 

•84710 

7-3661 

]-412 

41-2 

43-9 

80 

■8«67 

7-SMO 

1-438                                       43-8 

45-8 

Table  V. 

Pure  Spirit  =  100  Parts  by  Weight.  AVater  =  20  Paris  by  Weight. 


I. 

11. 

III. 

IV. 

V. 

Temperature. 

Gilpin's 
Sp.  Gravities. 

Weight  of  Pure 
Spirit  ill  One  Gallon. 

Proof  Spirit  eqnivalent 
to  One  Gallon. 

True  Strengths. 

Sykes'  Strengths. 

o 

30 

-875S5 

7-2987 

1-429 

(-Iverproof. 
42-9 

Overproof. 

•10-8 

35 

-87337 

7-2797 

1-4-25 

42-3 

40-9 

•to 

-87134 

7-2612 

1-4-22 

42-2 

41-0 

45 

•83907 

7-2422 

1-418 

41-8 

41-0 

50 

-80676 

7-2230 

1-414 

41-4 

41-1 

55 

-864U 

7-2034 

1-110 

41-0 

41-1 

60 

•86208 

7-1840 

1-107 

40-7 

41-1 

65 

•83976 

7-1647 

1-403 

40-3 

41-0 

70 

•83736 

7-1447 

1-399 

39-9 

41-1 

75 

•85493 

7-1241 

1-395 

39-5 

41-1 

80 

•85248 

7-1040 

1-391 

39-1 

4fl 

Table  YI. 

Pure  Spirit  =  100  Parts  by  Weight.  Wat«r  =  25  Parts  by  Weight. 


I. 

II. 

III. 

IV. 

V. 

Temperature. 

Gilpin's 
Sp.  Gravities. 

Weight  of  Pure 
Spirit  in  One  Gallon. 

Proof  Spirit  equivalent 
to  One  Gallon. 

True  Strengths. 

Sykes'  Strengths. 

30 

•88282 

7-0626 

1-383 

Overproof, 
3S-3 

Overproof, 
36-3 

33 

•88059 

7-0447 

1-379 

37-9 

36-4 

40 

•87838 

7-0270 

1-376 

37-6 

36^4 

43 

•87613 

7-0090 

1-372 

37-2 

36-5 

50 

•87384 

6-9907 

1-369 

36-9 

36-5 

55 

•87130 

6-9720 

1-363 

36-5 

36-6  . 

.       60 

•86918 

6-9534 

1-361 

36-1 

36-7 

66 

•866.86 

6-9349 

1-338 

35-8 

36-6 

70 

•86431 

6-9161 

1-354 

35-4 

36-6 

75 

•86212 

6-8969 

1-350 

35-0 

36-6 

80 

•85966 

6-8773 

1-347 

84-7 

36-5 
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Table  VII. 

Pure  Spirit  =  100  Parts  by  Weight.  'Water  =  30  Parts  by  'We:.rtt. 


Temperature. 


Gilpin's 
Sp.  Gnivitios. 


II. 

Wcieht  of  Pure 
Spirit  in  One  Gallon. 


iir. 

Proof  Spirit  eniiiralent 
to  One  Gallon. 


IV. 


True  Strengths. 


Sykcs'  Strengths. 


SO 
So 
■10 
43 
50 
55 
60 
(!5 
70 
75 
SO 


■83921 
•8S701 
■8S481 
•88255 
■SS030 
•87790 
•87568 
•87337 

■snos 

•8i)SM 
•8«8-23 


6-8401 
G-S-232 
0-8062 
G-788S 
6-7713 
0-7533 
0-7360 

6-:i«2 

G-7C04 
0-6318 
G-6o33 


1-339 
1-336 

l-.s;i3 

1-329 
1-3-20 
l-.-)22 

l-3i;i 

1-315 
1-312 

1-308 
1-303 


Overproot. 
83-1) 

330 

33-8 

32-9 

32-6 

32-2 

31-11 

31-3 

31-2 

30-8 

30-5 


Ovcrproof. 
32-0 

32-2 

S2-2 

'32-2 

32-2 

32-3 

32-3 

S2-3 

82 -3 

32-3 

32-2 


Table  VUL 

Pure  Spirit  =  100  parts  by  weight.        -Water  =  35  parts  by  Wcieht. 


I. 

11. 

III. 

IV. 

V. 

Temperature. 

Gilpin's 
Sp  Gravities. 

Weight  of  Pure 
Spirit  in  One  Gallon. 

Proof  Spirit  equivalent 
to  One  Gallon. 

True  Sti-cngths. 

Sykes'  Strengths. 

S> 

■89511 

U-6304 

1-298 

Overproof. 
20-8 

Overproof. 
28-0 

35 

•892M 

0-6141 

l-2;t5 

•29-5 

28-1 

40 

•,S9073 

6-5980 

1-292 

•29-2 

28-1 

43 

•88819 

6-5814 

1-289 

2S-9 

28-2 

50 

•88826 

0-36 t9 

1-283 

-28 -3 

28-1 

55 

•SS393 

6-5J76 

1"282 

28-2 

28-2 

60 

•88169 

0-3310 

1-279 

2711 

•28-3 

03 

■879SS 

0-5139 

1-273 

•27-5 

2S-2 

70 

•87705 

6-49C7 

1-272 

27-2 

-2S-4 

73 

•87466 

6-4790 

l-2t» 

269 

-28-3 

80 

•87228 

0-^13 

1-203 

26-5 

28- 2 

Table  IX. 

Pure  Spirit  =  100  Parts  by  Weight.         Water  =  40  Parts  by  Weight. 


I. 

II. 

III. 

IV. 

V. 

Temperature. 

Gilpin's 
Sp.  Gra>ilies. 

Weight  of  Pure 
Spirit  in  One  Gallon. 

Proof  Spirit  equivalent 
to  One  Gallon. 

True  Strengths. 

Sykes'  Strengths. 

0 
30 

•90054 

64.321 

1-259 

Ovcrproof. 
25-9 

Overpi-oof. 
24  1 

35 

•89839 

0-4171 

1-250 

2S-6 

21-2 

4« 

•89617 

0-4012 

1-233 

25-3 

2(-2 

43 

•89396 

0-3S5t 

1-250 

25-0 

24-4 

50 

•89174 

6-3096 

1-247 

24-7 

'24-5 

55 

•88945 

6-3332 

1-244 

24.4 

24-4 

60 

•88720 

6-3371 

1-241 

24-1 

24-4 

65 

•8S490 

6-3207 

i-eM 

23-8 

24-5 

70 

•882S4 

0-3039 

1-234 

23-4 

24-4 

75 

■88018 

0-2870 

1-231 

23-1 

24-5 

80 

•87776 

6-2697 

1-228 

•22-8 

24-5 
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These  examples,  which  are  not  seleetecl,  bnt  are 
taken  consecutively,  clearly  demonstrate,  first,  that 
Sykes'  proof  spirit  possesses  sp.  gi'.  •'.I23ti6  ;  for  no 
other  value  -svliich  can  be  assigned  to  proof  spirit,  at 
all  conforming  to  the  statutory  defluitiou,  will  furnish 
the  strengths  of  Sykes'  tables,  and,  since  the  legal 
sanction  of  the  tables  necessarily  includes  the  stan- 
dard upon  which  the  tables  are  founded,  the  legal 
proof  gallon  weighs  i) ■2366  lbs.  Second,  that  the 
strength  adopted  by  Sykes  as  the  uniform  strength 
of  a  spirit  at  all  temperatures  is  that  pertaiuiug  to 
the  spirit  at  55^  and  not  5P,  as  commonly  believed. 
The  coiTespondence  in  most  of  the  examples  between 
Sykes"  strengths  and  the  true  strengths  is  exact  at 
55^,  and  nowhere  differs  by  more  than  one-tenth  per 
cent,  at  that  temperature  ;  and  this  trifhug  difference 
is  owing  to  the  inevitable  error  of  experiment,  in- 
cun-ed  in  the  subsequent  determination  for  another 
pm-pose,  of  the  specific  gravities  con-espombng  to 
the  indications  of  Sykes'  hydrometer,  tlirough  which 
we  must  trace  the  connection  between  Gilpin's 
specific  gravities  and  Sykes'  strengths.  At  51-,  on 
the  other  hand,  the  divergence  is  so  conspicuous  in 
every  instance,  as  to  conclusively  negative  the  suppo- 
sition that  Sykes  selected  the  strength  coiTesponding 
to  51'  as  the  uniform  strength  of  a  spirit  at  all 
degrees  of  temperature. 

Accepting  it  as  demonstrated  that  the  strength  of  a 
spmt  adopted  by  Sykes  as  the  uniform  strength  at  all 
temperatures  is  that  con-esponding  to  55%  it  may  be 
of  interest  to  know  how  the  true  strengths  at  all  tem- 
peratures may  be  obtained  from  Sykes'  own  tables  and 
the  specific  gravity  table  annexed  to  them.  In  Sykes' 
tables  the  same  expression  of  strength  always  denotes 
the  same  spirit ;  hence,  by  noting  the  coiTesponding 
indications,  and  turning  to  the  specific  gravity  table, 
we  ascertain  the  specific  gi-avity  of  the  spirit  at  the 
varioiTS  temperatiu-es.  If  G  be  the  specific  gravity 
of  a  spirit  at  a  specified  temperatiu-e,  other  than  55-, 
and  Gi  the  specific  gravity  of  the  same  spirit  at  55-, 
it  is  easily  shown  that  one  gallon  of  the  spirit  at  the 
specified  temperature  will  occupy  a  bulk  represented 

by  the  fraction  fl  when  the  spirit  is  brought  to  tempe- 
rature 55'.  Consequently,  if  S  be  the  factor  ex- 
pressing the  true  strength  at  55',  the  equivalent  of 
this  altered  bulk  at  55    will  be — 

S  X  g-  gallons  of  proof  spirit, 

which,  multiplied  by  100,  at  once  fiimishes  the  true 
proof  equivalent  of' 100  gallons  of  the  spirit  at  the 
specified  temperatui-e. 

For  example,  according  to  Sykes"  tables,  spirit 
having  a  strength  of  41  overproof,  possesses,  at 
temperatiu-e  75',  sp.  gr.  -8551  ;  and  at  temperatiu-e 
55',  sp.  gr.  -864:6  :  and.  as  the  notation  implies,  the 
factor  expressing  the  strength  at  55',  that  is.  the 
equivalence  in  proof  spirit  of  one  gallon  of  the  given 
spirit,  is  I'-tl  ;  therefore- 
One  gallon  at  75'  =  .^  x  1  -41  = 
1  '394  gallons  of  proof  spirit. 

Or  the  true  strength  at  75'  is  39 '4  overproof. 
This  value  exactly  coiTesponds  with  that  derived 
directly  from  Gilpin's  tables  in  the  manner  pre- 
viously shown  ;  and  a  similar  coincidence,  allowing 
occasionally  for  experimental  errors,  mil  be  found  to 
exist  in  every  instance.  This  in  itself  is  a  suiBcient 
demonstration  of  the  trath  of  my  contention,  that 
the  strengths  adopted  by  Sykes  for  the  uniform 
strengths  of  his  tables  ai-e  those  pertaining  to  tem- 
perature 55' ;  for  similar  coincident  results  cannot 
be  obtained  on  any  other  assumption. 

Additional  proof  that  the  strengths  of  Sykes'  tables 
are  those   properly  belonging  to  55'   is  hardly  re- 
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quired ;  still,  the  evidence  afforded  by  the  preceding 
demonstrations  is  conlirmed  by  the  reflection  that 
Sykes,  ha^•ing  resolved  to  adopt  a  uniform  strength 
for  all  temperatures,  would  naturally  select  the 
mean  temperatm-e  of  the  series  with  which  he  was 
dealing,  with  a  view  to  minimising,  as  far  as  possible, 
the  inequalities  springing  from  his  erroneous  assump- 
tion ;  and  thus,  by  exactly  balancing  the  tabular 
errow  of  excess  against  those  of  deficiency,  would 
hope  to  obtain  an  ultimate  equihbrinm  of  overcharge 
and  underchai'ge. 

I  shall  now  consider  the  question  of  loss  to  the 
revenue  in  the  light  thrown  by  this  discovery  upon 
the  operation  of  Sykes'  system.  A  glance  at  the 
illustrations  will  show  that,  at  all  temperatures 
below  55  ,  the  strengths,  according  to  Sykes'  system, 
are  less  than  the  true  strengths,  from  which  it 
follows  that  at  those  temperatures  the  estimated 
value  of  a  given  quantity  of  spirit,  in  gallons  of 
proof  spirit,  is  less  than  it  should  be  ;  consequently, 
at  all  temperatures  below  55',  the  revenue  incurs 
a  loss.  In  a  paper  read  befoi  e  the  London  Section 
of  this  Society  on  April  9th  last,  I  have  shown  that 
the  mean  temperature  of  spirits  taken  out  of  bond 
for  consumption  in  the  United  Kingdom  is  probalily 
less  than  46'  Fain*.  Adopting  the  estimate  contained 
in  that  paper,  that  duty  is  amiually  paid  upon  the 
equivalent  of  40,000,000  proof  gallons,  and  that  the 
average  strength  is  25  overproof,  the  basis  of  oiu- 
calculation  will  be  32,000,000  gallons  at  25  over- 
proof.  Since  the  bulks  of  the  same  weight  of  sjiirit 
at  different  degrees  of  temperature  are  proportional 
to  the  reciprocals  of  the  specific  gravities,  and  the 
specific  gravitv  of  spirit,  25  overproof  at  55'  is  -8885, 
and  at  46^  -8926. 

1       .1       .. 
•8885  ■    -8926  '"  L    atw" 

and  32,000,000  x   •9954=31,852,800, 

showing  an  apparent  deficiency,  owing  to  contraction, 
of  147,200  gallons.  But  these  are  25  overproof. 
Therefore  147,200  x  125  =  184,000  proof  gallon.s, 
upon  which  the  duty  lost  by  the  present  revenue 
system  is  92,000?.  This  is  not  the  largest  estimate 
of  loss  to  the  revenue  which  would  be  warranted  by 
the  meteorological  conditions  of  the  United  Ivingdoui, 
but  I  am  fuUy  justified  in  maintaining  that  it 
cannot  be  less  than  that  amount.  The  defenders  and 
apologists  of  Sykes'  system  forget  that  a  very  great 
difference  exists  between  the  present  state  of  the 
spirit  trade  and  that  which  it  occupied  in  Sykes' 
time.  It  is  only  of  late  yeai-s  that  the  system  of 
warehousing  spirits  has  sprung  up  and  grown  to 
such  an  extent  that  considerably  over  one  year's 
supply  is  stored  in  the  warehouses  of  the  United 
Kingdom,  so  that  spirits,  before  passing  into  con- 
sumption, have  abundance  of  time  to  assume  the 
mean  temperatiu-e  of  the  warehouse  in  which  thev 
are  stored.  In  Sykes'  day  the  warehouse  system  had 
not  been  introduced,  and  the  assumption  that  the 
average  temperatiu-e  of  recently  distilled  spmts 
would  be  55',  was  not,  perhaps,  an  unreasonable 
one.  But  since  the  development  of  the  warehouse 
system,  what  was  previously  a  reasonable  assump- 
tion is  now  no  longer  tenable  or  defensible  ;  and  the 
persistent  employment  of  Sykes'  instrument  and 
tables,  under  the  altered  modern  conditions,  which 
were  not  contemplated  when  Sykes'  method  was 
adopted,  must  necessarily  occasion  the  loss  to  the 
revenue  which  I  have  pointed  out. 

In  conclusion  I  must  remai'k  that  my  demonstra- 
tion that  55°  is  the  standard  temperature  of  Sykes' 
tables,  only  applies  to  Sykes'  original  work.  Sykes' 
strengths  did  not  exceed  62  overproof ;  whereas,  in 
the  tables  more  recently  published,  the   strengths 
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are  given  to  70  overproof .  This  small  portion,  from 
62  to  70  overproof,  Las  been  added  by  iiuother  hand, 
and  its  author  has  evidently  proceeded  in  ignorance 
of  the  fact  that  Sykes  had"  selected  as  the  uniform 
strengths  of  spirits  those  iJertainiug  to  temperatiu-e 
55^^.  The  strengths  of  this  added  portion  are  con- 
sistent -srith  either  of  the  two  opinions,  which  I 
have  conclusively  shown  to  be  fallacious,  namely,  that 
the  strengths  of  Sykes'  tables  are — 

First.- — Those  pertaining  to  the  several  spirits  at 
51^,    and  based  upon   the  correct   standard  of 
proof  spirit,  one  gallon  of  which  weighs  9  "2366 
pounds ;  or 
Second. — Those  pertaining  to  the  several  spu'its  at 
60-,  and  based  upon  that  arbitrary  and  erroueoiis 
value  of  "proof  at  60^  "  to  which  I  have  already 
adverted,    one    gallon    of    which  weighs    9198 
poimds. 
Each     of     these     assiunptions    fm-nishes     nearly 
identical  expressions  of  strengths,  which  nevertheless 
correspond  to  very  diflVrent  values.    There  is  nothing 
piu-adoxical  in  this,  for  it  is  evident  that  the  ascer- 
tained ratio  of  the  value  of  any  given  sjDmt  to  a 
selected  standard  spirit,  each  at  a  given  temperatiue, 
would  be  nearly  but  not  quite  the  same  at  any  other 
temperature ;  the  only  discrepancy  would  be  occa- 
sioned by  the  diflereuce  in  the  rates  of  expansion  of 
the  two  spmts   which  is  too  small  to  be  material,  at 
least  in  the  exisansious  from  51"  to  60".     Hence  it  is 
evident  that  if  we  were  to  ascertain  the  strengths 
pertaining   to   certain   spirits  at  -M^,   based  on  the 
correct  value  of  proof  at  51",  which  weighs  9 '2366 
pounds  per  gallon,   their  expressions  would  neai'ly 
coincide  with  those  of  the  strengths   pertaining  to 
the  same  spirits  at  60',  and  based  upon  the  value  of 
"  proof    at   60  ,"   which   weighs  9'198   pounds    per 
gallon.      It  must   not,    however,    be    iuferi-ed    that 
because    the    expressions    of     strength    are    nearly 
identical  in  each  case,  it  is  a  matter  of  indiflerence 
which  estimate  of  the  value  of  proof  spirit  is  acted 
upon,  for  the  standard  unit — the   proof   gallon — is 
hea%"ier  in  one  case  than  the  other,  so  that  from  the 
same  expressions  of  strength  we  would  derive  very 
different   estimates  of  real  value   according  to  the 
proof  standard  adopted. 

Neither  of  the  foregoing  assumptions,  I  repeat, 
■wUl  account  for  the  strengths  of  Sykes'  tables,  pro- 
perly so  called,  though  either  of  them  may  have 
been  adopted  in  calculating  the  limited  number  of 
strengths  from  62  to  70  overproof.  I  am  disposed 
to  believe  that  the  first  of  the  two  supijositions  was 
acted  upon,  since  the  selected  standard  of  proof 
conforms  to  the  legal  definition,  and  is  that  which  is 
generally  accepted ;  the  error  consisting  only  in 
adopting  the  strengths  appropriate  to  .">1  instead  of 
55-,  if  it  were  intended  that  the  added  portion  should 
be  in  harmony  ynth.  the  rest  of  the  tables. 

The  second  supposition  involves  a  purely  ai'bitraiy 
estimate  of  the  proof  gallon,  for  which  no  waiTant 
can  be  found  either  in  the  statute  or  in  the  consti- 
tution of  Sykes'  hydrometer  and  tables.  But  with 
regard  to  this  hypothesis,  I  cannot  omit  to  call  youi- 
attention  to  the  following  argument : — Let  us  con- 
cede that  those  who  advocate  that  the  proof  standard 
ehoxild  be  fixed  at  60°,  are  justified  in  their  interpre- 
tation of  the  statutory  definition ;  that  accortliugly 
the  proof  gallon  weighs  9  •198  pounds,  and  that 
the  revenue  strengths  are  those  ijertaining  to  the 
several  sjiirits  at  00  ,  for  neither  51  nor  55  will 
even  approximately  furnish  the  revenue  strengths 
on  this  basis  ;  then  since,  as  the  illustrations  abun- 
dantly demonstrate,  the  lower  the  temperatiue  the 
greater  the  strength,  at  all  temperatures  below  60 
the  selected  strengths  appropriate  to  60   would  l)e 


less  than  the  actual  strengths  at  those  temperatures. 
At  all  temperatures  below  60~,  therefore,  the  Revenue 
would  inciu-  a  loss,  which  would  amount  to  150,000?. 
per  annum,  or  over  .50,000?.  in  excess  of  my  estimate  ; 
and  this  loss  would  be  also  inflicted  in  a  propor- 
tionate degree  uison  the  wholesale  dealer  and 
manufactiu-er. 
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THE  EXA]\HNATION  OF  COM]VIERCIAL  CAR- 
BOLIC ACID  AND  OF  DISINFECTANT 
POWDERS  M.ADE  THEREFROM. 

BY    EOWLA^D    WILLIAMS,    F.I.C.,    F.O.S. 

AccoEDiNG  to  my  experience,  most  of  the  so-called 
commercial  carbolic  acid  contains  very  little  real 
phenol,  but  consists  mainly  of  cresylac  acid  and 
still  higher  homologues. 

Cresylic  acid  is  said,  however,  to  possess  even 
greater  antiseptic  properties  than  carbolic  acid,  and 
may,  therefore,  be  used  in  the  place  of  the  latter 
for  all  ordinary  sanirary  piu'poses. 

As  no  uniform  method  of  examining  the  carboUc 
acid  liquiils  and  powders  employed  for  disinfectant 
purposes  seems  to  exist,  I  thought  it  might  lead  to 
good  results  if  I  brought  this  subject  before  the 
Society  of  Chemical  Industry,  by  promoting  a 
discussion  among  manufacturers,  analysts,  and 
others  interested  in  the  matter. 

Cominercial  Carbolic  Acid. — The  specific  gravity 
of  this  article  generally  lies  between  1  "04:  and  1  '05. 

Useful  information  is  frequently  obtained  by 
fractional  distillation  of  a  measured  quantity  of 
the  sample,  and  observation  of  the  boiling  point, 
sijeeific  gravity,  and  other  projjcrties  of  the  diflerent 
fractions. 

Mr.  Charles  Lowe,  the  well-known  manufacturer 
of  pui'e  and  commercial  carbolic  acid  preparations, 
recommends  that  1,000  grains  measure  of  the  sample 
should  be  distilled  from  a  retort  without  any  special 
condensing  ari-angement.  After  the  water  has  come 
over.  10  per  cent,  by  volume  of  the  succeeding  oily 
fluid  is  collected ;  then  the  receiver  is  changed  and 
the  distUlation  continued  until  625  fluid  grains  of 
anhydrous  acid  have  passed  over.  What  remains 
in  the  retort  consists  essentially  of  cresylic  acid  and 
higher  homologues  of  carboUc  acid.  "The  62  "5  per 
cent,  fraction,  which  contains  varying  amounts  of 
carbolic  and  cresylic  acids,  is  fiu-ther  examined  as 
to  its  solidifying  point. 

This  process  is,  I  imagine,  chiefly  applicable  to 
the  better  (piaUties  of  liquid  carbolic  acid,  but  is 
also  useful  iu  many  cases  with  the  ordinary  com- 
mercial acid,  especially  as  regards  the  determination 
of  water. 

Neutral  tar  oils  may  be  detected  and  estimated 
with  a  fair  degree  of  acciu-acy  by  shaking  a  measured 
quantity  of  the  sample  with  twice  its  volume  of  a 
10  per  cent,  caustic  soda  solution  in  a  graduated 
tube.  In  the  absence  of  tar  oils  a  pert'ectly  clear 
solution  is  obtained,  but  if  present  their  percentage 
is  indicated  by  the  proportion  of  liquid  insoluble 
in  the  alkaline  solution. 

The  amount  of  water  varies  considerably  iu 
diflerent  samples,  some  being  practically  anhydrous, 
while  others  contain  comparatively  large  percentages 
of  water. 

Several  methods  have  been  proposed  for  the 
determination  of  water  in  commercial  carbolic  acid. 
Bach  suggests  shaking  a  measured  quantity  with 
half  its  volume  of  saturated  salt  solution. 

Muter  and  l)e  Koningh  (Analyst,  Vol.  13,  page 
194)  shake  witli  four  times  its  bulk  of  saturated  salt 
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Bolution  and  note  the  decrease  in  volume  of  the 
carbolic  acid.  Muter  and  De  Koningh  also  state 
that  excess  of  water  may  be  ascertained  by  agitating 
a  measured  quantity  of  the  sample  with  three  times 
its  volume  of  benzol,  when  it  should  ilissolve  to  a 
clear  solution  if  there  be  no  such  excess.  I  have 
tried  all  these  methods  and  find  them  to  be  quite 
unreliable  and  misleading. 

lu  order  to  test  their  value  I  cai-efully  prepared 
three  liquids  in  the  following  manner  : — 

First. — To  some  recently  ilistilled  anhydrous 
eresylic  acid  .")  "8  per  cent,  of  water  was  added. 

Second. — 6  per  cent,  of  water  was  introduced 
into  a  mixture  of  pure  carbolic  and  eresylic 
acids. 

Third. — To  a  similar  mixtiu-e  3 '8  per  cent,  of 
water  was  added. 

These  preparations  were  then  submitted  to  the 
salt  and  benzol  tests,  and  also  to  the  simple  distilla- 
tion test  already  referred  to,  when  the  following 
results  were  obtained  : — 


Salt. 


First  Uiixture  (5'8  per  cent.      Per  Cent.  Per  Cent. 

water 13  Tiirliid.  o"! 

Stfond  mixture  (0  per  cent. 

water  2-0  TmbiJ.  J-C 

Thinl  mixture  (.^"8  per  cent. 

water 2'3  Clear.  3'5 

i  I  I 


Benzol.    '  Distillation. 


From  these  results  it  will  be  seen  that  agitation 
with  salt  solution  fails  to  indicate  anything  like  the 
real  percentage  of  water.  It  will  also  be  noticed 
that  the  mixture  containing  nearly  4  per  cent,  of 
water  remained  clear  when  shaken  with  three  time.s 
its  volume  of  benzol,  and  further  experiments  on 
this  point  showed  that  about  -i  per  cent,  of  water  is 
the  smallest  proportion  which  can  easily  be  detected 
by  the  benzol  test.  On  the  other  hand,  it  is  some- 
what remarkable  to  find  that  by  simple  ilistillatiou 
of  the  ililfereut  mixtures  from  a  retort  without  any 
special  condenser,  very  fau'  results  were  obtained, 
being  on  the  average  about  one  half  per  cent, 
too  low. 

It  is  evident,  therefore,  that  the  distillation 
method  is  the  most  accurate  of  the  processes  at 
present  in  use  for  the  determination  of  water  iu 
commercial  cai-bolic  acid,  and  this  is  the  method 
upon  which  I  myself  rely.  Commercial  cai-boUc 
acid  sometimes  contains  rather  an  objectionable 
amount  of  sulphm:etted  hydrogen,  and  the  attention 
of  the  analyst  ought  always  to  be  directed  to  this 
point.  If  necessiiry,  the  percentage  may  be  ascer- 
tained by  some  simple  modification  of"  the  well- 
known  lead  acetate  method.  Below  are  given  a  few 
of  the  results  which  I  have  obtained  during  the 
examination  of  various  samples  of  commercial  carbolic 
acid  : — 


Original 
Sp.  Gr. 


Sp.  Gr.  of 

Second 
Distillate. 


Boiling  Point 
of  Second 
Distillate. 


Appearance 
of  Second 
Distillate. 


Tar  Oils. 


I 


Sulphuretted 
Hydi'ogen. 


Sample  Xo.  1 I'Ool 

„      Xjo. -2 I         1-047 

,.      Xo.  3 '         1-M5. 

„      Xo.  4 f046 

..       Xo.  5 f050 

,.       Xo.  6 ,  1-MS 

„      Xo.  7 '         1'036 

..      Xo.  8 fO« 

.,      Jfo.9 i         1-041 


i-u;2 

1-W8 
1-0.38 

i-04i; 

l-Ml 


383 
383 
383 
:i«S 
381 
SS9 
.3S3 
385 


Colourless. 
Faintly  .vellow. 

Colourless.     I 


Faintly  pink. 
Faintly  yellow.; 

I 


Per  Cent. 
4-6 

2-1 

6-1 

5-S 

1-7 

3-0 

Trace. 

1-3 


Per  &-nt. 
0-7 

Trace. 

1-3 

Xone. 


I 


Trace. 
Large. 
Trace. 
Xone. 

,» 

Trace. 

Moderati'. 

Large. 


Carbolic  Acid  I'owili'i-t). — In  the  case  of  i^owders,  the 
basis  of  which  is  silica,  or  some  similar  substance 
incapable  of  combining  with  carbolic  or  eresylic 
acids,  the  percentage  of  tar  acids  is,  I  believe,  usuaUy 
determined  by  the  majority  of  chemists  by  distilla- 
tion of  a  weighed  quantity  of  the  sample  in  a  dry 
retort  without  any  special  condensing  arrangement. 
This  process  gives  fairly  accurate  results,  generally 
rather  too  low,  however,  owing  to  loss  either  by 
decomposition,  or  by  imperfect  condensation  of  the 
acid,  or  by  both.  Moreover,  the  distillation  method, 
besides  being  of  a  somewhat  crude  character,  is 
decidedly  inconvenient  for  use  in  laboratories  where 
a  considerable  number  of  samples  of  carbolic  powder 
nave  to  be  simultaneously  examined.  On  this  account, 
for  the  last  year  or  two,  I  have  endeavoured  to  devise 
some  simple  process  which  would  yield  accurate 
results,  and  be  applicable  to  a  large  number  of 
samples  at  the  same  time. 

My  first  exiieriments  were  directed  to  the  extrac- 
tion of  the  tar  acids  from  disinfectant  powders  by 
means  of  suitable  volatile  liquids,  such  as  ether  and 
alcohol,  with  subsequent  evaporation  of  the  solvents 
at  the  lowest  pos-sible  temperatm-e,  but.  although 
the  greatest  care  was  taken,  more  or  less  of  the  acid 


was  invariably  tlissipated,  even  at  the  gentle  heat 
employed  dm-ing  the  process.  I  next  tiu-ned  my 
attention  to  some  body  capable  of  combining  with 
the  tar  acids,  the  solution  of  which  could  then 
presumably  be  evaporated  without  any  risk  of  loss. 
It  naturally  occurred  to  me  that  as  socLa  and  potash 
combined  in  the  desired  manner,  with  formation  of 
the  corresponding  carbolates  and  cresylates,  caustic 
soda  would  be  the  simplest  reagent  to  employ,  and, 
on  making  the  experiment,  I  found  it  to  answer  the 
purpose  admirably. 

Just  about  the  time  when  I  had  successfully  worked 
out  this  process,  Muter  and  De  Koningh  published 
the  details  of  a  very  similai- method  (Analyst,  Yol.  13, 
page  193),  but  as  theu-  method  seems"  to  me  un- 
necessarily elaborate  in  more  than  one  point,  perhaps 
I  may  be  permitted  to  describe  iu  full  my  own 
simple  mode  of  procedure.  I  place  a  faii-ly  large 
quantity  of  the  sample,  say  600  grains,  in  a 
stoppered  bottle,  add  3.000  grains  strong  alcohol 
(methylated  spirit  allowed  to  staud  over  carbonate 
of  potash  and  redistilled  is  very  suitable  for  the 
purpose),  and  iligest  for  an  hour  or  two,  with 
frequent  shaking.  Theu  I  pass  the  hquid  through  a 
double  filter,  and  transfer  two-thirds  of  the  whole  to 
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a  10-oz.  porcelain  bnsin.  Now  add  300  grains  of  a 
10  per  cent,  solution  of  eanstio  soila,  ami  evaporate 
the  alkaline  liqni.l  until  all  the  alcohol  has  been 
driven  oft'  and  the  fimd  moasures  only  a  few  hundred 
grains.  Transfer  to  a  long  narrow  tulie  capalile  of 
holding  1,000  gi-ains,  and  very  carefully  graduated 
into  500  divisions.  If  the  alkaline  solution  is  at  all 
turbid  it  must  be  filtered  and  again  concentrated, 
previous  to  being  transferred  to  the  gi-aduated  tube. 

One  hundred  grains  of  strong  liydrochlorie  acid  are 
next  added  and  tlie  liquid  then  satm-ated  with 
common  salt.  After  mixing  well  and  allowing  to 
cool  to  60  Fahrenheit,  the  volume  of  tar  acids  may 
be  read  oft'  -with  considerable  accuracy.  As  the 
specific  gravity  of  these  acids  usually  lies  between 
1-04  and  1-05,  I  ascertain  their  approximate  weight 
by  adding  on  one  twentieth  to  the  volume.  For 
example,  if  -400  grains  of  a  15  per  cent,  carbolic 
powder  has  yielded  50  grains  measure  of  tar  acids, 
the  exact  percentage  will  be  '"'  ^'  =  It '7  per  cent. 
I  always  examine  the  separated  tar  acids  still  fiu-ther 
by  shaking  witli  twice  their  volume  of  a  10  per  cent, 
soda  solution,  and  noting  wliether  they  dissolve  to 
a  perfectly  clear  fluid. 

In  cases  where  tlie  tar  acids  exist  in  combination 
—with  lime,  for  instance— the  process  requires  a 
slight  modification,  wliich  an  experienced  analyst 
can  easily  carry  out. 

I  may  mention  that  I  Lave  proved  the  e-ssential 
accuracy  of  the  above  process  by  experiments  on 
two  saniples  of  carliolic  powder,  resjiectively  con- 
taining 15  and  20  per  cent  of  tar  acids,  which  had 
been  most  carefully  prepared  in  my  laboratory. 
Tlie  results  were  as  follows  :  — 


Added. 


Found. 


Sunipli-  Xo.  1  . 
,,     No.  2 . 


Per  Cent. 
13 


SO 


Per  Cent. 
14-8 


20-0 


These  figures  show  that  the  process  may  be  relied 
upon,  wliile  fin-  simplicity  and  comparative  rapidity 
it  leaves  nothing  to  be  desii'ed. 


msctrssiox. 

Mr.  J.  C.\RTi;u  Bell  said  lie  had  had  some 
experience  in  the  exaniiuation  of  carbolic  acid  dis- 
infecting iiowders.  T)ie  process  which  he  adopted 
for  determining  the  amount  of  free  carbolic  acid 
contained  in  disinfecting  powders  was  that  instead 
of  using  a  glass  retort  ho  used  a  small  conical 
copper  vessel,  suggested  to  him  by  Mr.  George  E. 
Davis,  and  into  this  he  placed  50  grms.  of  the 
powder  whieli  had  silica  f(n-  its  liase,  and  distilled 
according  to  the  directions  given  by  ^Messrs.  F.  C. 
Calvert  and  Co.  some  years  ago,  which  were  as 
follows  :— '•  Weigh  1,000  grains  of  powder  and  place 
it  in  a  small  tubulated  retort.  Heat  tiie  retort 
gradually,  until  the  licjuid  distillate  ceases  to  droj) 
(a  brisk  lieat  is  re(iuiied  towards  the  end  of  the 
operation).  Collect  the  distillate,  which  mil  con- 
dense in  the  tube  of  the  retort,  in  a  graduated 
cylinder  grain  measure,  and  allow  it  to  settle  for  one 
hour,  when  the  amount  of  oily  liipiid  and  water  may 
be  read  oft".  The  oily  liquid  should  represent  the 
amount  of  carbolic  acid  ;  and,  to  determine  if  it 
consists  of  carbolic  acid,  to  one  volume  of  it  add 
two  volumes  of  a  solution  of  pure  caustic  soda, 
11    Twaddell's   hydrometer,  temp.   Cilf   Fah.,   whicli 


■will  entirely  dissolve  the  carbolic  acid.  If  any 
remains  undissolved,  it  will  probably  consist  of 
either  heavy  or  light  oil  of  tar,  the  most  frequent 
adulterants  of  carbolic  acid,  and  in  some  cases 
entirely  substituting  it.  The  above  process  will,  if 
carefully  worked,  give  within  h  per  cent,  of  the 
amount  of  carbolic  acid  really  contained  by  the 
powder." 

Mr.  W.\.TSox  Smith  said  he  had  been  connected 
with  a  tar  distillery  for  some  years,  and  knew  some- 
thing of  the  way  in  which  crude  carbolic  acids  were 
analysed  and  valued.  The  method  in  this  case  bore 
considerable  analogy  as  to  purpose,  ,  to  the  old 
method  of  assajdng  copper  by  the  ili-y  method  in 
Swansea  and  Redi-uth,  in  so  far  as  it  was  intended 
to  be  a  method  representing  the  practical  yield  of 
useful  product  that  could  be  gained  in  the  manufac- 
tiu-e,  in  this  ease  of  white  crystallised  carbolic  acid. 
This  method  was  agi-eed  upon  and  entered  in  the 
contracts,  as  he  well  remembered.  In  such  a  case, 
and  similar  cases,  a  method  giving  with  scientific 
acciuacy  the  precise  amount  of  phenol  present, 
might  he  but  of  secondary  value,  and  those  who 
based  accusations  against  the  hojid  fides  of  manii- 
factiuers  in  such  cases  as  these,  simply  did  not  know 
what  they  were  talkin.g  about. 

Mr.  Thomson  said  he  should  like  to  know  whether 
Mr.  Williams  had  made  any  test  vnth  regard  to  the 
use  of  bromine  water  as  a  precipitant  for  carbolic 
and  cresylic  acids,  as  this  reagent  might  possiln-  bo 
used  for  the  estimation  of  these  substances  In  reply 
to  Mr.  Carter  Bell  he  believed  there  never  were  any 
disinfecting  powders  which  contained  anything  more 
than  a  very  small  quantity  of  carbolic  acid.  Cai'bolic 
acid  is  much  more  valualde  than  cresylic  acid.  The 
latter  is  also  a  better  antiseptic  for  the  ordinary 
putrefactive  organisms,  but  it  has  a  much  more 
objectioiialde  smell,  ami  it  is  cresylic  acid  which  is 
generally  emidoyed  for  the  maiiufactiu'e  of  carbolic 
acid  powders. 

Ml'.  Williams  in  reply  said  he  had  not  made  any 
sjiecial  experiments  on  the  antiseptic  propei-ties  of 
cresylic  acid  as  compared  with  carbolic.  In  either  the 
"  British  Medical  Jom-iial  "  or  the  "  Lancet  "  there 
was  recently  a  paper  on  the  subject  in  which  it  was 
stated  that  cresylic  acid  is  decidedly  superior  in  this 
respect.  In  reply  to  Mr.  Thomson  he  had  occasion- 
ally tried  the  bromine  process,  but  had  not  obtained 
good  results  by  its  use.  With  regard  to  Mr.  Bell's 
remarks,  although  the  distillation  method  for  deter- 
mination of  .  the  tar  acids  in  disinfectant  powders 
might  answer  for  one  or  two  samples,  he  was  certain 
that  the  alcohol  extraction  process  which  he  had 
described  would  be  found  more  convenient  in  tlic 
case  of  a  large  number  of  samples. 
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J.  Addic. 
C.Iiiilby. 
A.  Cruiu  Brown. 
J.  Christie. 
W.  S.  Ccirplicv. 
Vt.  Diltmar. 
D.  B.  Dott. 
R.  Irvine. 


Committee  ; 

I        T.  P.  Miller. 

E.  J.  Mills. 

J.  M.  Milne. 
'       T.  L.  Patterson. 
I        J.  Pa'.tison. 

V.  J.  Rowan. 
!       D.  R.  Steuart. 

A.  Whitelaw. 


Hun.  Treasurer :  Vt.  J.  Chrystal. 

Huh.  Ltycal  Secretary : 

G.  G.  Henderson.  Chemical  Laboratory,  University  of  GlasKOW. 


Notices  of  iiapers  ami  comnianicatious  for  the  meetings  to  be 
sent  to  the  L<>cal  Secretary. 


The  Second  Mating  of  tlie  Session  was  held  in  the 
BfOonhs,  U,  St.  Andrew  Street,  Edinburgh,  on 
Wednesday,  bth  December  1888. 


l-ROFK^SOK    CBUM    BKOWX,    D.SJ.,    F  K.S..    IS    THE    CHAER. 


ON  THE  DETECTION  AND  ESTIM.VTION  OF 
CAUSTIC  ALKALI  IN  PEESENCE  OF 
ALKALINE  CAEBONATES. 

BY    LEOSAKD   DOBBLS,  TU.D.,  F.R.S.E. 

It  is  weU  known  that  Nessler"s  test  for  ammonia 
depends  upon  the  action  of  free  ammonia  npon  the 
double  jiotassiiim  and  mercuric  iodide  in  alkaline 
solution.  As  Nessler"s  reagent  contains  a  large 
cjuantity  of  caustic  potash,  it  is  immaterial  whether 
the  liquid  to  be  tested  contains  free  ammonia  or 
ammonium  salt  (as  the  latter  yields  free  ammonia  by 
the  action  of  the  caustic  potash),  always  provided 
that  the  solution  be  dilute,  because  the  formation  of 
the  characteristic  colouration  is  entirely  prevented  by 
the  presence  of  ammonium  salts  in  any  considerable 
quantity.  It  is  not  generally  known,  however,  that 
the  alkalinity  must  be  due  to  the  presence  of  alkaline 
hydrate,  and  not  of  alkaline  carbonate.  Thus  a 
solution  of  the  double  iodide  prepared  iu  the  usual 
way  and  mixed  with  even  a  large  quantity  of  solution 
of  sodium  carbonate  remains  quite  colourless  on  the 
addition  of  ammonium  chloride  ;  whilst  an  abundant 
brown  i^recipitate  is  produced  on  the  addition  to  this 
mixture  of  a  few  drops  of  caustic  potash  solution  or 
of  lime  water.  As  no  reference  could  be  found  to  a 
method  of  estimation  of  caustic  alkali  in  presence  of 
carbonate  based  upon  this  difference  of  behaviour, 
the  point  was  considered  worthy  of  investigation. 

A  testing  reagent  was  prepared  by  dissolving 
about  5  grius.  of  potassium  iodide  in  water,  adding 
mercuric  chloride  imtil  a  permanent  precipitate  was 
just  produced,  then  adding  1'3375  grm.  of  ammo- 
nium chloride,  and  making  up  to  one  litre.  On 
keeping,  a  small  quantity  of  red  precipitate  settled 
to  the  bottom.     This  solution  was  prepared,  as  in- 


dicated, with  a  known  weight  of  ammonium  chloride 
for  a  particuhu-  piupose.  It  is  believed  that  a 
solution  containing  about  1  grm.  of  ammonium 
chloride  per  litre  is  a  very  suitable  one  to  employ. 
The  rciigent  gave  no  colouration  or  precipitate  ou 
adtlition  of  sodium  or  potassium  carbonate,  but  it 
formed  a  deheate  test  for  caustic  alkah  when  used 
iu  a  particular  maimer.  It  was  found  that  caustic 
potash  did  not  produce  any  colouration  in  the  lititiid 
until  a  sufficient  quantity  had  been  added  t4j  convert 
the  whole  of  the  ammonitim  chloride  present  into 
potassium  salt  and  free  ammonia  lat  least  KOH  for 
every  NiLCll,  the  reason  for  this  probably  being 
the  ready  solubiUty  of  the  well-known  brown 
precipitate  in  solution  of  ammonium  chloride.  The 
test  can,  however,  be  made  one  of  very  great 
deHcacy  by  using  a  reagent  containing  only  a  vety 
small  proportion  of  ammonium  chloride. 

An  endeavotir  was  made  to  estimate  the  quantity 
of  caustic  alkali  contained  in  a  solution  by  adding 
the  latter  to  an  iodide  solution  containing  a  known 
quantity  of  ammonium  chloiide,  until  a  permanent 
yellow  colour  was  just  established.  Although  the 
mean  of  a  series  of  very  carefully  made  trials  gave  a 
result  which  very  closely  corresponded  with  the 
known  .strength  of  alkali  solution  i  NHjCl  requiring 
NaOH),  yet  the  difficulty  of  noting  the  exact  point 
at  which  a  yellow  colouration,  permanent  for  a  few 
minutes,  was  established,  was  so  great  as  to  render 
the  method  practically  unworkable.  Under  these 
circumstances  it  was  considered  worth  trying  whether 
a  method  of  quantitative  estimation  by  comparison 
of  intensity  of  colour  could  be  worked  out,  analogous 
to  that  employed  iu  estimating  ammonia  in  dilute 
solution  by  means  of  Nessler's  reagent.  For  this 
purpose  a  standsird  solution  of  caustic  sod:»  free  from 
carbonate  was  prepared  liy  adding  a  weighed  quantity 
(2  "5963  grms. '  of  sodium  to  recently  boiled  and 
cooled  distilled  water,  and  making  up  to  1  litre  of 
liquid.  Then  into  each  of  a  number  of  nan'ow 
Uai-bottomed  tuVies  (smaller  than  those  usually 
employed  for  performing  Nessler's  test  I  quantities 
of  this  caustic  sod;t  solution  were  put  differing  from 
each  other  by  0 "  1  cc,  and  so  chosen  as  to  range  on 
both  sides  of  and  incltide  the  quantity  necessary  to 
produce  the  most  suitable  coloiu-  for  comparison. 
To  each  of  these  5  cc.  of  the  standard  ammonium 
chloride  and  double  iodide  solution  was  then  rajjidly 
added  and  the  liquids  thoroughly  mixed.  By  pro- 
ceeding in  this  way  a  yellow  colouration  onlv  was 
obtained,  and  the  formation  of  a  precipitate  was 
avoided  except  when  the  excess  of  solutiou  of  alkali 
was  considerable.  After  standing  for  not  longer 
than  two  or  three  minutes  the  colours  were  examined 
and  a  suitable  one  chosen,  the  absence  of  precipitate 
being  carefully  attended  to.  The  quantity  of  caustic 
soda  necessary  to  produce  this  intensity  of  colour 
was  easUy  calculated.  By  proceeding  afterwards  to 
produce  the  same  intensity  of  coloiu-  when  using  a 
sohition  of  unknown  strength,  the  strength  of  the 
latter  could  be  estimated.  Care  was  taken  that  the 
total  volume  of  liquid  in  each  tube  should  be 
the  same,  and  tubes  of  as  nearly  as  possible  uniform 
diameter  were  employed.  It  was  found  iu  this  way 
that  the  quantity  of  caustic  alkali  in  a  solution  could 
be  estimated  rapidly  and  with  a  high  degree  of 
accuracy,  which  was  not  iu  the  least  interfered  ^vith 
by  the  presence  of  alkaline  carbonates  or  sulphates. 
It  was  found  best  to  use  the  solutions  to  be  tested 
very  dilute,  and  care  must  be  taken  to  avoid  the 
formation  of  any  precipitate  when  comparing  tint«. 
It  was  ascertained  that  the  quantity  of  caustic  alkali 
required  to  pr(iduce  the  same  intensity  of  colour  in 
solutions  containing  the  same  quantity  of  ammonium 
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ohloridc  variod  iippreciablj  nltluniprh  only  very 
slightly  vritli  tlie  qiumtity  of  double  iodide  in-eseut, 
more  Vieing  required  wlicu  the  quantity  of  the  latter 
was  greater. 

The  method  is,  unfortunately,  not  applicable  to 
solutions  which  contain  sulphide,  as  the  darkening 
due  to  the  formation  of  mercuric  sulphide  interferes 
with  the  yellow  colouration.  For  use  as  a  qualitative 
test  for  caustic  alkali  a  very  delicate  reagent  may  be 
prepared  in  a  few  minntes  by  simply  taldng  a  small 
(juautity  of  solution  of  merciuic  chloride,  adding 
potassium  iodide  imtil  the  red  precipitate  just 
redissolves,  and  then  adding  a  drop  of  ammonium 
chloride  solution. 

DISCUSSION". 

Mr.  Tatlock  said  the  subject  of  indicators  for  use 
iu  volumetric  analysis  was  a  very  important  one,  and 
of  late  yeai's  there  had  been  before  the  country, 
from  vai-ions  sources,  the  means  by  which  very  small 
quantities  of  caustic  alkahs  in  presence  of  large 
amoimts  of  alkahne  carbonates  could  be  determined. 
Those  present  were  all  familiar  with  the  method 
of  Winkler  and  Thomson  for  determining  small 
quantities  of  caustic  alkali  in  presence  of  large 
proportions  of  alkaline  carbonate.  But  it  seemed  to 
liim  that  this  was  a  new  departure  altogether.  He 
was  not  prepared  to  hear  of  any  method  by  which 
such  a  minute  quantity  of  caustic  potash  could  be 
detected  and  determined  in  j)resence  of  much  car- 
bonate without  the  use  of  some  indicator.  This 
method  was  not  only  original  but  very  simple  in  its 
application.  It  looked  as  if  this  new  departiu'e  might 
tiu-u  out  exceedingly  usef  ill,  especially  where  small 
proportions  were  requii'ed  to  lie  detected.  He  would 
ask  Dr.  Dobbin  what  was  the  range  of  its  applica- 
bility for  determining  the  proportion  of  caustic 
alkali  in  presence  of  alkaline  carbonate,  where  the 
former  existed  to  the  extent  of,  say,  from  1  to  2  per 
cent. 

Dr.  DoBiny,  in  rejsly,  said  that  the  precipitate 
could  not  lie  formed  until  the  whole  of  the  ammo- 
nium salt  had  lieen  converted  into  free  ammonia.  He 
did  not  think  that  the  solubility  of  the  precipitate  in 
ammonium  chloride  solution  suificieutly  explained 
tl;e  prevention  of  the  reaction.  In  regard  to  Mr. 
Tatlock's  question  as  to  the  determination  of  1  to  2 
l^er  cent,  of  caustic  alkali  in  carbonate,  he  had  ex- 
perimented with  a  small  quantity  of  caustic  in 
presence  of  much  carliouate,  but  had  been  unable  to 
detect  any  difl'erence  in  the  reaction.  He  made  a 
standard  solution  of  caustic  soda,  and  mixed  it  with 
greatly  varying  (juantities  of  carbonate,  but  did  not 
lind  this  to  affect  the  coloration. 


He  might  say,  however,  that  as  a  quantitative  test 
he  did  not  think  it  superior  to  many  other  tests  that 
had  been  suggested,  but  as  a  qualitative  test,  the 
presence  of  caustic  alkali  can  be  tmmd  out  very 
rapidly. 


=Bf  fCfCWifg 


NOTE   ON  FILTER-STANDS. 

BY    1).  li.  DOTT,  r.K.S.E.,  F.I.C. 

While  great  improvements  have  been  effected  on  the 
finer  kinds  of  laboratory  apparatus  within  the  past 
few  years,  and  instruments  of  precision  have  been 
caiTied  to  great  perfection,  the  simpler  yet  essentia] 
appliances  have  been  rather  neglected.  Among 
these  latter  may  be  counted  filter-stands.  As  ordi- 
narily constructed,  they  have  three  jirincipal  defects. 
Firstly,  they  are  made  to  stand  on  a  flat  wooden  base, 
or,  what  amounts  to  the  same  thing,  they  are  made 
to  stand  on  four  feet.  Whence  it  results,  either  from 
an  original  defect  in  the  workmanship  or,  more  often, 
from  the  wood  having  wai-ped,  that  the  apparatus 
stands  unsteadily.  With  such  a  filter-stand  one 
frequently  finds  that  just  as  the  filter  is  being  filled, 
on  account  of  the  alteration  in  the  centre  of  gravity 
of  the  system,  there  is  a  sudden  jerk,  by  which  some 
of  the  liquid  is  thrown  up  on  the  sides  of  the  funnel ; 
and  generally  there  ai'c  all  the  inconveniences  of  a 
shaky  piece  of  apparatus.  Secondly,  the  oijening  in 
the  arm  for  the  support  of  the  funnel  is  always 
either  too  large  for  small  fimnels  or  too  small  for 
large  funnels.  Thirdly,  the  openings  are  rarely 
made  at  the  proper  angle  of  60,  but  are  more  often 
simply  cut  straight  through,  with  perpemlieular 
sides,  the  result  being  that  the  funnel  has  a  tendency 
to  fall  to  one  side. 

The  filter-stand  before  you  has  been  devised  to 
remedy  these  defects.  As  is  done  with  optical  instru- 
ments, it  is  made  to  stand  on  three  feet  to  ensiu'e 
steadiness.  Stability  can  never  be  relied  on  in  a 
foiu-  footed  instrument,  as  even  although  it  is  trtdy 
made,  the  least  irregularity  in  the  table  will  render 
it  unsteady.  The  arm  has  been  pierced  with  two 
holes,  so  as  to  make  it  suitable  for  both  large  and 
small  funnels,  and  the  bevelling  of  the  holes  has  been 
done  as  nearly  as  possible  at  the  correct  angle. 
Filter-stands  should  never  be  varnished.  The  ten- 
dency of  varnish  is  to  cause  the  moveable  jiarts  to 
become  fixed,  and  it  is  besides  acted  ujiou  by  many 
of  the  solutions  in  constant  use.  The  liest  plan  is  to 
rub  over  all  wooden  apparatus  with  a  little  boiled 
linseed  oil,  which  sufficiently  preserves  the  wood,  and 
renders  it  non-absorbent. 
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niscussios. 

Mr.  Bkiluy  tbowgbt  that  for  funnels  of  any  con- 
sidei-able  size  it  woiilil  bo  a  groat  advantage  to  liave 
tbe  supiJort  countorbahinceil,  so  tbat  it  could  be  more 
easily  moved  «p  and  down. 

Professor  Ckim  Bhown  said  tbat  everybody  wbo 
was  a  disciple  of  Sir  William  Tbomson  kneiv  tbe 
benefit  of  baling  tbree  legs  for  a  support  of  anytbing, 
but  it  was  surprising  bow  slow  sncb  a  tbeory  found 
its  way  into  practical  use,  and  be  felt  indebted  to 
Mr.  Dott  for  reminding  bim  of  it.  As  Mr.  Dott  bad 
said,  bis  comm\uiieation  was  sbort,  but  it  was  none 
tbe  less  welcome,  for  it  was  just  from  saeb  practical 
matters  as  tbis  wbieb  Mr.  Dott  bad  brougbt  up,  tbat 
mucb  WEB  to  be  learned. 


^rUirastlr  ^rrtion. 


Chairman  :  T.  W.  Smart. 
Ticc-Chairman  :  P.  V.  Bwlson. 


Committfe : 


.\Ifn''l  .\Uhus**n. 
G.  T.  Frinre. 

G.  Glltll.TMl. 

John  Glovor. 
T.  W.  lyj\  ibond. 
Jc'liii  Pattiiison. 


ir.  n.  Proctor. 

B.  S.  Proctor. 
Vi.  W.  I'lwtor. 
M'.  L.  lU-iinoUliioii. 

C.  U.  KilsilaU-. 
J.  E.  Sti-jil. 


lion.  Ltwal  Scrre/ar;t  and  Treasurtr: 
J.  T.  Uuiiii,  The  School,  Gateshead. 


Notices  of  papers  and  communications  for  the  meetinis  to  be 
ent  to  tl:e  Local  Secretarv. 


Mecfinri  held  in  the  Durham  College  of  Science, 
Thursday,  Decemher  6th,  1888. 


MK.   T.  W.  STC.iET   TX    THE    CHAIB. 


INFORMAL    COMMUNICATIONS. 

Ml!.  T.  W.  LoviBOXD  made  a  communication  on  a 
rapid  metbod  of  determining  tbe  amount  of  inversion 
in  solutions  of  invert  sugar  adapted  for  use  by 
brewers.  He  said  tbat  tbe  problem  bad  only  of  late 
years  become  of  great  importance  to  brewers  since 
they  bad  begun  to  invert  their  own  sugars.  As  long 
as  they  purchased  invert  sugar  from  a  good  firm 
they  could  rely  on  a  satisfactory  inversion. 

The  old  plan  of  testing  by  Fehling's  copper 
solution  is  lengthy,  tedious,  and,  excepting  in  skilled 
bands,  most  inaccurate.  For  a  long  time  past  he 
bad  used  the  polarimeter  for  this  purpose,  first  a 
cheap  transition  tint  instrument  made  by  Zeiss, 
and  latterly  Bayley's  shadow  instrument,  made  l)y 
Field,  of  Birmingham,  and  brougbt  before  tbe 
notice  of  the  London  Section  by  Mr.  Heron  in 
November  last.  His  rapid  metbod,  adapted  for 
practical  daily  use  in  tbe  Inewery  rather  than  for 
obtaining  the  greatest  accuracy,  is  to  take  the  specific 


gravity  by  means  of  a  good  8accbaiomet«r,  dilute  to 
a  density  of  1<>38'C>,  oorrespouding  to  10  per  cent,  of 
sugar  in  solution,  and  examine  in  tbe  polarimet«r. 
As  a  10  per  cent,  solution  is  taken,  the  specific 
rotation  is  obtained  by  multiplying  tbe  observed 
angle  by  five,  but  when  solutions  of  other  densities 
are  employed,  tbe  ordinary  formula  must  be  used. 
The  amount  of  inversion  is  easily  obtained  from  the 
specific  rotation  by  ascertaining  how  far  tbis  difl'ers 
from  the  specific  rotation  of  cane  sugar  on  the  one 
hand  and  invert  sugar  on  tbe  other.  Mr.  Lovibond 
exhibited  tbe  process  of  decolotirisiug  a  dark  sugar 
solution,  using  basic  acetate  of  lead,  sodium  sulphite, 
and  alumina  cream  in  small  quantities.  When  the 
sugar  is  inverted  by  the  acid  process  there  is  no 
difliculty  in  filtering  out  the  precipitate,  but  when 
Tompson's  inversion  process,  by  means  of  yeast,  is 
employed,  this  is  practically  impossible.  In  this 
case  it  is  better  to  add  a  few  drops  of  tannin 
solution  and  a  few  drops  of  common  finings 
(isinglass),  when  all  turbidity  will  quickly  subside 
and  the  clear  solution  can  be  decanted  or  drawn  off 
by  means  of  a  pipette.  He  said  that  this  method  of 
examining  invert  sugar  solutions  could  be  appHed  in 
from  15  to  30  minutes. 

After  some  questions  had  been  asked  and  answered 
and  the  working  of  the  instrument  bad  been 
examined  by  the  members,  a  vote  of  thanks  was 
passed  to  Mx.  Lovibond  for  his  interesting  demon- 
stration. 


a3»»3»J000C» 


d^bitunnn 


JOSEPH  JAMES  COLEMAN, 
F.IC,  F.C.S. 


F.E.S.E. 


Cn.linjIAX    OF   THE   GLASGOW    ASD   SCOTTISH   SECTION. 

The  present  session  of  the  Scottish  Section  wiU 
caiTy  sad  memories  with  it,  for  while  the  members 
of  the  Section  are  still  grieving  over  tbe  recent 
death  of  Dr.  Wallace,  a  new  sorrow  has  come  to 
them  in  the  decease  of  their  esteemed  Chairman, 
Mr.  J.  J.  Coleman,  which  occurred  at  Bearsden' 
near  Glasgow,  on  the  18tb  of  December. 

Mr.  Coleman,  who  was  bom  in  18;38,  was  tbe 
son  of  a  pharmaceutical  chemist  of  Lincolnshire, 
but  was  left  fatherless  when  about  ten  years  of 
age.  In  the  course  of  tbe  next  few  years  he 
became  connected  with  a  business  of  the  same  kind 
as  bis  father's  in  the  town  of  Halifax,  and  bein" 
naturally  of  a  studious  and  scientific  turn  of 
mind,  be  attended  several  classes  in  the 
Mechanics'  Institution  of  that  town,  and  received 
high  awards  of  merit  for  his  proficiency  in 
chemistry  and  other  branches  of  science.  '  He 
soon  gave  evidence  of  scientific  attainments  of  a 
high  order,  for  at  the  Oxford  meeting  of  the 
British  Association  (in  ISfiO)  he  communicated  two 
papers  to  tbe  Chemical  Section,  one  of  which, 
dealing  with  important  relationships  between  the 
atomic  Aveights  and  volumes  of  tbe  elements,  was 
honoured  with  a  place  in  the  "  Proceedings  "'  for 
that  yeiu*.  Tbis  seems  to  have  influenced  him  in 
becoming  a  teacher  of  science,  as  he  afterwards 


832 


THE  JOURNAL,  OF  THE  SOCIETY  OF  CHEMICAE  INDUSTRY.         [Dec.  3i,  isss. 


belli  for  several  years  the  position  of  science 
tutor  in  three  leading  educational  institutions, 
one  of  which  wns  the  famous  training  coUege  at 
Chester,  which  at  that  time  had  the  Rev.  Dr.  Rigg 
for  its  principal. 

About  this  time,  when  the  manufactui-e  of 
paraffin  oil  in  Scotland  had  become  a  pronounced 
success  iu  the  hands  of  the  late  Dr.  James  Young, 
there  was  discovered  in  Flintshii-e,  not  far  from 
Chester,  a  rich  bituminous  material,  which  under 
suit.\ble  treatment  was  found  to  yield  the  same 
products  as  the  Boghead  coal  worked  at  Bathgate, 
and  Mr.  Colemau  left  Chester  to  erect  and  manage 
a  v.ork  for  the  manufacture  of  mineral  oil  in 
Flintshire.  News  of  his  skill  soon  reached 
Glasgow,  and  the  directors  of  Yoimg's  Paraffin 
and  Mineral  Oil  Company  offered  him  a  post  in 
their  service  as  an  expert  to  carry  out  experimental 
investigations,  in  the  hope  that  some  of  their 
'■waste-products"  might  be  tiumed  to  ijrofitable 
account,  and  that  certain  of  their  marketable 
products  might  be  made  more  remimerative.  He 
accepted  the  post,  and  was  not  long  in  showing 
his  employers  that  they  had  been  fortunate  in 
their  choice.  As  an  example  of  the  numerous 
improvements  he  devised,  it  may  be  mentioned 
that  he  showed  that  the  imcoudensed  gases 
produced  in  the  distillation  of  bituminous  shale 
were,  when  subjected  to  great  pres8\u-e  and  low 
temp'ei-atui-e.  capable  of  yielding  highly  volatile 
liquid  hydrocai-bous,  having  great  solvent  power 
for  many  substances,  and  serviceable  for  produc- 
ing illuminating  gas  when  ordinary  coal  gas  was 
not  obtainable.  He  also  turned  his  attention  to 
the  improvement  of  lubricants,  and  again  with 
marked  success. 

In  dealing  with  the  uncondensed  gases  from  the 
shale  retorts,  Mr.  Coleman  invented  a  machine 
for  producing  the  necessary  low  temperature  and 
great  pressure  by  mechanical  means.  This  in- 
vention led  to  the' development  of  a  close  intimacy 
between  himself  and  Sir  WUham  Thomson,  who 
has  always  been  quick  to  appreciate  new  depar- 
tures in  physics  and  mechanics,  and  a  result  of 
this  intimacv  was  that  Mr.  Coleman  was  consulted 
by  Mr.  James  Bell,  of  Glasgow,  the  well-known 
shipowner  and  importer  of  fresh  meat  from  the 
United  States.  The  method  of  refrigerating  fresh 
meat  iu  the  holds  of  the  Atlantic  steamers  by 
circulating  through  the  meat-chambers  air  cooled 
by  passing  over  extensive  siu-faces  of  block  ice 
was  (spensive  and  occasionally  very  inefficient, 
and  !Mr.  Coleman  was  requested  to  devise  some 
thoroughly  efficient  means  of  mechanical  refrigera- 
tion. He  eagerly  entered  into  the  spu-it  of 
Mr.  Bell's  suggestion,  and  in  order  that  lie  might 
devote  his  undivided  attention  to  the  solution  of 
the  problem,  he  quitted  the  sei-vice  of  Young's 
Company.  Before  long  the  problem  was  solved, 
aud  some  ten  yeai-s  ago  the  "first  BeU-Coleman 
mechanical  dry-au-  refrigerator  was  fitted  up  in  one 
ol  the  Anchor  Line  steamsliips  ;  whUe  very  soon 
after  many  of  the  other  vessels  of  the  same  line  were 
also  supplied  with  refrigerators.  In  a  few  years 
the  demand  for  these  refrigerators  became  very 
great,  and  the  BeU-Colerasm  Company  supplied 
a  large  number  of  machines. 

About  fom-  years  ago  Mr.  Coleman  retired  from 
active  business  pursuits,  and  settled  down  at 
Beai-sden,  in  the  vicinity  of  Glasgow,  where  he 
buUt,  in  connexion  vnth  his  residence,  a  spacious 
laboratory,  which  was  eventually  equipped  in  a 


way  unequalled  in  any  other  private  laboratory 
in  Scotland.     Here  it  was  his  intention  to  carry 
on  original  investigations  in  chemical  and  physical 
science,  and   so    long   as   constitutional   dehcacy 
woidd  allow  him  he  did  some  excellent  work,  the 
results  of  which  were  in  most  cases  communicated 
to  various  learned  societies.      A  highly  important 
portion   of   this  work   was   done   in   conjunction 
with   his  intimate  friend  Professor  McKendrick. 
Mr.  Coleman  was  for  nearly  20  years  an  active  and 
efficient  member,  and  for  some  time  a  vice-presi- 
dent, of   the  Philosophical   Society   of  Glasgow, 
iu    whose    "Proceedings"   there    are    numerous 
valuable  papers  of  his  authorship.     To  the  Insti- 
tution of  Engineers  and  Shipbuilders  in  Scotland, 
and   to   the   Royal   Society  of  Edinburgh — with 
both  of  which  he  was  connected — to  the  "  Philo- 
sophical Magazine,"  and  to  the  British  Association 
he    also   contributed   papers,    and   a   memoir  on 
"  Dry-air  Refrigerating  Machinery  and  its  Appli- 
cations," which  he  communicated  to  the  Institu- 
tion  of   Civil  Engineers   five   or   six  years   ago, 
brought  him   one   of  the  highest   awards  in  the 
gift  of  the  Institution.     On  the  formation  of  the 
Scottish  Section  of  oiu-  Society,  Mr.  Coleman  was 
chosen  Hon.  Treasurer,  which  post  he  continued 
to  occupy  until  Api-il  1887,  when  he  was  unani- 
mously elected  Chairman  of  the  Section.     While 
the  delicate  state   of   his   health   prevented  him 
from  taking  always  that  active  part  in  the  pro- 
motion  of  the   welfiU'e   of  the  Section   and   the 
Society  which,  it  was  his  most  earnest  desire  to 
assume,  he  contributed  several  valuable   papers 
to  the  Journal,  and  all  the  past  and  present  oifice- 
bearers  of  the  Section  can  testify  to  the  advantage 
derived  from  his  advice  and  his  hearty  co-opera- 
tion in  every  movement  tending  to  develop  the 
usefulness  of  the  Society.     He  was  also  one  of  the 
Governors  of  the  Glasgow  and  West  of  Scotland 
Technical  College,  and  took  the  keenest  interest 
in  the  question  of  technical  education  for  chemists. 
Mr.    Coleman  for  long  suffered   from   a    com- 
plication of   ailments,    the    most   exhausting    of 
which  was  chronic  asthma  ;  but  his  true  scientific 
enthusiasm  enabled  him  to  pei-severe  in  his  inves- 
tigations at  all  costs,  and  in  the  fifty  short  years 
of  his  life  he  has  done  scientific  work  which  will 
be  remembered  by  succeeding  generations.     For 
some  time  before  his  death  he  was  almost  entu-ely 
confined  to  the  house,  and  it  was  a  source  of  keen 
regret  to  him  that  he  was  not  able  to  be  present 
at  the  annual  meeting  of  the  Society  in  Glasgow 
this  year,  after  doing  all  in  his  power  to  ensure 
the  success  of  the  meeting.     Possessed  of  a  most 
original    and    highly-cidtured   mind,    aud   gifted 
with  the  true  spirit  of  the  investigator,  Mr.  Cole- 
man was  a  man  of  modest  and  retiring  disposition, 
and  his  kind-heartedness  and  amiability  brought 
him  manv  warm  frienils. — G.  G.  H. 
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Sournal  anti  ^aatriit*  ilitnatiu^ 


I— GENEEAL  PLANT,  APPAKATUS,  AND 
MACHINEEY. 


Conusiun  vf  Sheet-iron,     iliick.    Chem.  Zeit.  12,  1299 — 
13U0. 

Small  growths  aru  mentioned  as  havm<;  occurred  in  a 
boiler  for  three-fourths  its  length  from  the  feed-pipe.  They 
consisted  chiefly  of  oxide  of  iron  and  contained  also  lime, 
magnesia,  silica,  sulphuric  acid,  and  carbonic  acid.  The 
plates  were  in  these  places  eaten  to  a  depth  of  2  mm. 

Thf  gases  dissolveil  in  the  water  are  supposed  to  influence 
the  formation,  seeing  that  it  occurs  where  the  water  is 
coolest,  whereas  in  those  places  where  the  water  has  lost 
its  air  uo  such  corrosion  takes  place. — T.  L.  B. 


PATENTS, 


Improvements  in  Filters.    P.  Everitt,  Loudon,     tng.  Pat. 
9606,  July  7,  1887.     8(/. 

THii  filter  consists  of  a  cylindrical  porcelain  or  earthenware 
receiver,  in  which  is  suspended  an  annular,  conical,  porous 
vessel,  with  the  space  packed  with  charcoal  or  carbon.  An 
outlet  pipe  at  the  base  of  this  inner  vessel  conducts  the 
filtered  water,  passing  through  into  the  interior  of  the 
filtering  cell,  to  the  outside  of  the  receiver,  where  it  may  be 
drawn  off  as  required. — C.  C.  H. 


Improvements  in  Apparatus  for  Treating  Solids  by  Gases, 
also  applicable  to  other  purposes.  L.  Mond,  Northwich. 
Eng.  Pat.  10,957,  August  10,  1887.     Srf. 

This  invention  will  be  more  readily  comprehended  by  refer- 
ence to  the  accompanying  drawing.  A  is  a  cylinder  carrying 
in  its  interior  a  coacentric  cylinder  B,  closed  at  both  ends, 
forming  with  A  an  annular  space  C.  The  cylinders  so  con- 
nected are  enclosed  in  a  furnace  K,  and  the  projecting  ends 
formed  into  a  curb  resting  on  rollers  D',  D',  and  driven  by 
a. spur  wheel  D  or  other  suitable  device.  The  hopper  E, 
with  suitable  conveyor  c,  driven  by  pulley  rf,  introduces  the 
solid  material,  which,  after  its  passage  through  the  apparatus, 
is  removed  by  the  conveyor  e'  and  outlet  L'.  The  gas  to  be 
used  enters  the  apparatus  at  F,  through  the  hollow  con- 
veyor e-,  traversing  the  apparatus  in  a  direction  contrary 
to  that  of  the  sohd,  and  leaving  at  F',  through  the  con- 
veyor e^.  In  order  to  secure  intimate  and  continued  contact 
of  the  solid  and  the  gas,  the  interior  of  the  cylinder  A  is 
provided  with  helical  blades  H,  and  also  longitudinal  ribs  I, 
forming  buckets  on  the  onter  cylinder  A,  as  well  as  other 
ribs  on  the  exterior  of  the  inner  cylinder  B  shown  at  J.  The 
material  lifted  by  the  shelves  I  is  carried  to  the  upper  part 
of  the  apparatus  during  a  revolution,  and  then  falls  to  Ihe 
bottom  ou  to  the  shelves  J,  by  which  it  is,  on  the  other  side, 
agaiu  lifted,  and  falls  back  on  to  other  of  the  shelves  I  and 
so  on.     The  helical  blades  H  increase  the  length  of  the  path 


•  Auy  of  these  specifications  may  be  obtained  by  post,  by 
remitting  the  cost  price,  plus  postage,  to  Sir.  H.  Eeader  Lack. 
Comptroller  of  the  Patent  Office,  Southampton  Buildings,  Chancery 
Lane,  London,  W.C.  The  amount  of  postage  may  be  calculated  as 
follows : — 

If  the  price  does  not  exceed  8<i id. 

Above  Sd.,  and  not  exceeding  Is.  Gd id. 

.,      Is.  id.,      ..  ..  2s.  id lid. 

„      2s.  id.,      „  „         is.  id 2d. 


of  the  .solid  through  the  cylinder.  The  patentee  claims  the 
combination  of  the  various  parts  forming  the  whole  for  the 
purpose  substantially  as  described. — C.  C.  H. 


Improvements  in  Treatiny  Asbestos  to  obtain  Filter  Mats 
and  other  Fabrics  and  Sheets  therefrom.  C.  Jackson, 
Nottingham.     Eng.  Pat.  12,179,  September  8,  1887.     6d. 

Finely  divided  asbestos  fibre  is  projected  or  blown  into  a. 
chamber,  together  with  a  spray  of  varnish,  e.g.,  copal 
varnish  or  linseed  oil.  The  fibre  thus  coated  subsides  on 
to  a  travelling  belt  or  apron  at  the  lower  part  of  the  chamber. 
The  sheet  so  formed  is  lighth'  pressed,  removed,  and  stoved 
at  a  temperature  of  300°  F,  A  medium  of  closer  texture 
can  be  made  by  passing  the  open  sheet  through  heated 
rollers,  or  by  one  or  more  coatings  of  varnish  and  subse- 
quent pressing  and  stoving. — C.  C.  H. 
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Improvements  in  Centrifugal  Apparatus  for  separating 
Liquids  of  different  Vensitij  or  Specific  Graiitij. 
H.  ir.  Lake,  Loudon.  From  "O.  S.  Aiukrson,  Copcu- 
hageu.  Eng.  Pat.  14,231,  October  19,  1887.  llrf. 
This  invention,  as  applied  to  the  suparation  of  cream  from 
milk,  principally  includes  the  <ise  of  an  inverted  steel  drum 
supported  on  its  upper  face,  and  with  an  opening  below, 
and  carried  upon  a  vertical  shaft  at  a  point  above  the 
highest  shaft  bearing.  The  fresh  milk  enters  the  drum 
tlirough  holes  in  the  upper  face,  whilst  the  separated  cream 
runs  off  into  the  casing  below,  over  the  edge  of  the  neck 
iiround  the  opening  in  the  lower  part  of  the  drnm.  The 
separate!  milk  is  scraped  up  by  a  specially  constructed  tube 
which  rotates  with  the  drum,  and  is  dropped  into  an  annular 
vessel  placed  within  the  casing  under  the  drum,  whence  it 
is  discharged  through  a  spout.  The  whole  can  be  taken  !c 
pieces  for  cleaning — B. 


Improecments  in  Distillatory  Apparatus  for  Use  in  Che- 
mical Operations.  W.  T.  Walker,  London.  Eng.  Pat. 
16,805,  December  6,  1887.  Bd. 
This  invention  refers  to  apparatus  in  which  liquids  are 
evaporated  in  shallow  layers  upon  steam-heated  discs  super- 
imposed on  each  other.  The  upper  surface  of  each  hollow 
disc  is  provided  with  a  raised  spiral  ridge  forming  a  channel 
leading  from  the  centre  to  the  circumference.  The  liquid 
to  be  evaporated  is  led  on  to  the  finst  disc  near  the  centre, 
and  travels  all  around  the  spiral  channel  towards  the  circum- 
ference, where  a  tube  allows  it  to  drop  on  to  the  next  lower 
disc,  on  which  it  travels  in  a  similar  channel  towards  the 
centre,  and  the  operation  is  repeated  as  often  as  may  be 
required.  The  discs  may  be  dished  in  alternate  directions 
to  assist  the  movement  of  the  liquor  along  the  channels, 
and  they  are  provided  each  with  a  large  centre  hole  form- 
ing a  flue  for  the  escape  of  the  vapours.  -VU  discs  are  fitted 
with  steam  and  water  connexions,  and  the  whole  may  be 
enclosed  in  a  non-conducting  jacket. — B. 


An  Improved  Apparatus  to  be  used  in  Chemical  Operations 

tcliere  it   is   required   to   drive   off'  from  Liquids  volatile 

Constituents    thereof.     \V.   T.   Walker,    London.      Eng. 

Pat.  16,806,  December  6,  1887.     8d. 

The  apparatus  is  designed  for  driving  oft'  volatile  products 

from  liquor   by  means  of  steam  brought  into  direct  contact 


It  consists  of  a  first  column  A,  mounted  upon  and  com- 
municating with  a  second  column  B,  and  separate  tank  C, 
in  which  the  action  of  the  agent  (such  as  lime")  is  obtained. 
This  tank  C  is  provided  with  sieves  c',  c'-,  <-',  situated  at 
different  elevations,  the  coarsest  being  undermost  and  the 
finest  uppermost  for  the  purpose  of  preventing  the  frothing 
np  of  the  liquor.  The  lower  part  c*  of  this  tank  C  is 
inclined  or  funnel-shaped,  and  has  opening  into  it  two 
steam  injectors  d  and  d-,  by  one  of  which  (that  at  d)  the 
lime  or  other  agent  from  the  mixer  R  is  injected,  and  by 
the  other  of  which  (that  at  d'-)  the  liquor  which  passes  by  a. 
pipe  e,  leading  from  the  first  column  A,  is  injected,  so  that 
the  liquor  and  the  lime  or  the  like  are  agitated  together, 
and  brought  into  intimate  contact.  The  upjier  part  of  the 
tank  C  leads  by  a  pipe  f  into  the  upper  part  of  the  second 
column  B.  The  first  column  A  has  an  escape  pipe  g  for 
the  steam  and  vapours  to  the  saturator  wherein  is  contained 
the  acid  or  other  matter ;  for  example,  sulphuric  acid  where 
the  object  is  to  form  sulphate  of  ammonia  in  treating  gas 
liquors.  The  first  and  second  columns  A  and  B  are  divided 
into  chambers  by  the  plates  a  and  b,  each  provided  with 
central  short  pipes  o-  and  6-  for  the  steam  to  rise  through, 
and  serving  also  as  overflow  pipes  for  the  liquor  to  flow 
down  from  chamber  to  chamber.  The  pipes  a'-,  b'',  are 
covered  by  hoods  h  for  causing  the  steam  to  pass  through 
the  liquors,  and  these  hoods  are  all  fastened  to  a  vertical 
shaft  or  rod  h-,  passing  down  through  both  columns  and 
mounted  in  bearings  A^,  so  that  it,  with  the  hoods  h  afiixed, 
caji  be  lifted  or  lowered  in  order  to  vary  the  openings 
which  the  hoods  present  for  the  passage  of  the  steam  and 
gases,  or  so  that  the  said  rod  and  hoods  can  be  rotated  hj- 
means  of  gear  wheels  as  at  h*,  and  thus  any  obstruction 
can  be  cleared  aw.ay  or  prevented.  The  tank  C,  in  which 
the  lime  or  other  agent  acts,  supports  a  tubular  heater  I, 
through  which  the  liquor  passes  on  its  way  to  the  first 
column  A  by  the  pipe  /(.  The  liquors  thus  passed  into  the 
first  column  A  meet  the  steam  rising  direct  through,  and 
then  pass  by  the  pipe  e,  and  are  forced  by  the  injector  d- 
iuto  the  lower  part  of  the  tank  C,  into  which  lime  or  other 
agent  is  at  the  same  time  forced  fi'om  the  liiue  mixer  R  by 
means  of  the  other  ejector  d,  so  that  the  liquors  and  the  lime 
or  the  like  are  brought  into  intimate  contact.  The  steam 
and  gases  pass  by  the  pipe  f  from  the  top  of  the  tank  C 
into  the  upper  part  of  the  second  column  B,  and  thence 
ascend  through  the  first  column  A  on  their  way  to  the 
outlet  from  the  first  column  to  the  saturator.  The  liquors 
overflow  from  the  tank  C,  and  pass  by  the  pipe  p  into  the 
second  column  B,  into  the  lower  part  of  which  steam  is 
admitted  by  the  pipe  q,  and  this  steam  with  the  gasies 
separated  in  the  second  column  pass  up  through  the  first 
column  also  on  their  way  to  the  outlet.  The  liquors  from 
which  the  volatile  products  have  been  expelled  pass  off  by 
the  outlet  .«.— B. 


Improvements  in.  Apparatus  for  separating  Liquids  from 
Solid  Matters  suspended  therein.  J.  S.  Sawrey  and 
H.  Collet,  London.  Eng.  Pat.  17,712,  December  24, 
1887.     8d. 

This  arrangement  refers  to  tanks  fitted  with  numbers  of 
sloping  and  perforated  partitions,  along  which  the  liquid  is 
made  to  travel  in  alternate  directions,  the  deposit  being 
drawn  off  at  the  bottom. — B. 


with  it,  firstly  ahrne,  and  afterwards  in  the  presence  of  an 
agent,  such  as  lime,  for  instance. 


Improvements  in  or  relating  to  Fitter  Presses.  L.  Gis- 
mondi,  Marseilles,  France.  Eng.  Pat.  1921,  February  8, 
1888.     8</. 

Till;  iinpro\ed  filter  jircss  resembles  an  ordinary  hydraulic 
packing  press.  Fluted  and  perforated  plates  rest  on  the 
table  above  the  ram,  and  on  these  the  material  to  be  pressed 
is  placed,  enclosed  in  telescopic  frames  fitting  into  each 
other.  The  fixed  head  forms  a  receiver,  through  which  the 
material  is  introduced  into  the  frames  before  mentioiucl. 

— C.  C.  II. 
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Imprmements  in  Hevvplacles  for  Liquid  Carbonic  Acid 
and  for  other  Fluids  under  I'reitsitre.  A.Knoop,  Miudfii, 
Goriuiiiiv.     Kii^'.  I'iit.  7559,  May  23,  18b8.     6</. 

The  iiiiture  of  the  iiuinovemeuts  is  shown  in  the  acconipauy- 
ing  figures,  which  represent  one  modificalion  of  the  improved 


¥>s.  1. 


Fig.  2. 


P 


construction  of  the  vessels  used  for  the  purposes  specified. 
The  ends  of  such  receptacles  are  stayed  by  tubes  running 
from  end  to  end,  which  likewise  serve  for  the  conveyance 
of  the  heat  required  for  the  vapourisation  of  the  liquid. 

— C.  C.  H. 


Method  and  Appuratux  for  Washinij  or  Treating  icith 
Liquids  Granular  Substances  or  Substances  in  a  state  of 
Magma.  C.  D.  Abel,  Loudon.  From  Langen  and  Htinil- 
hausen,  Grevenbroich,  Germanv.  En^.  Pat.  10,Go5, 
July  23,  1888. 


0- 


0 


h 


A  NDMBEU  of  vessels  A  with  perforated  bottoms  B, 
which  may  be  corrugated,  are  superposed  on  each  other  on 
a  base  E,  and  closed  by  a  cover  F,  and  a- testing-cock  C  is 
fitted  to  each  section.  Each  vessel  is  filled  with  the  crystal 
or  magma  to  be  operated  on,  and  the  washing  liquid  is 
introduced  through  H,  and  passes  down  the  column,  finding 
an  exit  at  J.  When  the  upper  vessel  has  been  sulficiently 
washed  air  is  blown  through  the  column  from  the  top, 
displacing  the  liquid  into  the  lower  sections  ;  the  upper 
sections  are  removed,  and  another  introduced  at  the  bottom 
of  the  series  and  the  washing  resumed,  and  so  on,  each 
section  arriTiug  at  the  top  for  its  final  washing. — C.  C.  H. 


Imprncements  in  and  relating  to  Fi/fering  Apparatus.  C. 
J.  Itiihring,  Hamburg,  Germany.  Eng.  Pal.  ;J848,  March 
II,  1887.     Amended  August  IJ,  1SS8.     Hrf. 

(This  Journal,  18S7,  813.)  The  emendation  consists  in 
the  deletiou  of  the  second  claim,  viz.  : — That  relating  to  the 
three-way  cock.— C.  C.  H. 


Improved  Means  to  be  Employed  in  the  Purification  of 
Water  and  other  Liquids,  and  the  Preparation  and 
Treatment  of  Materials  therefor.  C.  J.  Buhriug,  Ham- 
burg, Germany.  Eng.  Pat.  7C19,  May  25,  1887. 
Amended  August  14,  1888.     6d. 

Animal  charcoal  is  deprived  of  its  mineral  constituents  by 
washing  first  with  acid  and  afterv/ards  with  distilled  water; 
it  is  then  mixed  with  liquid  glue  into  a  paste  and  spread 
in  layers  on  sheets  of  woven  asbestos  previously  heated. 
After  the  sheets  have  been  subjected  to  hydraulic  pressure, 
they  are  heated  in  a  closed  furnace  cut  of  contact  with  air, 
and  the  sheets  so  obtained  used  for  the  pnrpose  of  water 
filtration. 

The  second  claim  is  now  withdrawn  : — "The  treatment 
and  purification  of  charcoal  substantially  as  and  for  the 
purpose  herein-before  described."  —  C.  C.  H. 


Improvements  in  Apparatus  for  the  Filtration  of  Liquids. 
R.  Pol,  Heidelberg,  Germany.  Eng.  Pat".  16,054, 
November  22,  1888.     8rf. 

The  apparatus  consists  cf  a  cylindrical  tank  or  vessel  cou- 
taiuHig  shelves,  the  space  between  which  is  tightly  packed 
with  asbestos  fibre;  the  lower  part  of  the  vesselforms  a 
reservoir  for  the  filtered  liquid.  A  dished  plate  carries  on 
a  nozzle  a  silk  gauze  bag  which  serves  to  aiTcst  the  finest 
particles  of  solid  matter. — C.  C.  H. 


II.-FUEL.  GAS.  AND  LIGHT. 

Improvements  in  CoheOeens.     Dingl.  Polyt.  J.  270    1 11. 

The  oven  devised  by  Bauer  has  been  introduced  at  Le 
Creusot  Works.  The  accompanying  drawings  (Figs.  1  and 
2)  will  show  the  construction  of  an  oven  such  as  would  be 
used  for  an  ordinary  bituminous  coal.  The  coking  spaces 
are  arranged  radially  around  a  central  shaft,  the  products 
of  distillation  are  drawn  off  and  psssed  through  the  con- 
densing plant,  and  the  residual  gases  brought  back,  passed 
nnder  the  oven  up  through  a  heated  brickwork  chamber  in 
the  centre  of  the  oven  into  horizontal  flues  running  at  the 
sides  of  the  coking  spaces.  Here  they  are  burnt  by  a 
current  of  air  which  has  also  been  heated  by  being  drawn 
through  heated  spaces  in  the  inner  ring  of  the  oven  between 
the  coking  spaces  and  the  above  chamber.  For  a  semi- 
bituminous  coal  the  ovens  are  built  much  higher,  with 
narrower  coking  spaces,  and  higher  still  for  coals  which  are 
but  little  bituminous.  It  is  possible  to  obtain  a  good  coke 
by  this  system  from  a  mixture  of  50  per  cent,  of  anthracite 
and  50  per  cent,  of  caking  coal,  and  to  collect  sufficient  tar 
from  thevolatile  products  to  pay  the  working  cost,  the  same 
mixture  in  the  older  types  giving  a  bad  coke  and  no  tar. 
AtLe  Creusot  works  a  mixture  of  50  to  55  per  cent,  of 
anthracite  and  50  to  45  per  cent,  of  semi-bituminous  coal  is 
employed,  and  the  coke  obtained  contains  92  per  cent,  of 
large  coke,  4  per  cent,  of  coke  smalls,  and  4  per  cent,  of 
fines  and  dust. 

In  the  horizontal  form  of  oven  designed  by  Quaglio,  the 
vertical  chambers  between  the  coking  spaces  are  not  sepa- 
rated, as  in  the  ordinary  way,  into  a  number  of  channels, 
but  are  perfectly  free  for  their  whole  length,  except  for  the 
supports  passing  from  one  wall  horizontally  to  the  other. 
There  being  a  number  of  these  present,  the  flame  is  split  up 
by  them,  and  an  equal  distribution  of  heat  produced. 
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Fig.  3. 


Fig.  4. 


A  new  form  of  Otto  oven  with  regenerative  chambers 
(Figs.  .3  and  4)  is  also  described,  in  i\hich  arrangements 
are  introduced  to  enable  the  temperature  to  be  increased  at 
will  at  any  part  where  the  working  of  the  oven  would  appear 
to  render  such  increase  of  temperature  necessary.  The 
drawings  fully  explain  the  principle  of  these  ovens. 

Other  forms  of  ovens  are  those  of  EOehling,  Herberz, 
and  Hose.  Herberz  superheats  the  air  used  for  the  com- 
bustion of  the  gaseous  products  in  channels  or  tubular 
conduits  placed  above  the  coking  spaces,  the  heat  for  such 
purpose  being  obtained  by  a  separate  gas-fire.  The  Kose 
oven  consists  of  a  series  of  retorts,  and  is  mainly  intended 
for  the  distillation  of  residues,  and  principally  for  the  pur- 
pose of  producing  tar  and  oil  between  the  temperatures  of 
300'  C.  and  500  C.  The  apparatus  consists  of  three  long 
tubular  retorts,  two  of  them  side  by  side  and  the  third 
underneath  and  between  them.  The  material  is  fed  in  at 
one  end  of  the  upper  retorts  from  a  hopper,  and  by  a 
mechanical  contrivance  is  kept  disintegrated  and  made  to 
travel  to  the  other  end,  where  it  f.iUs  down  a  shoot  into  the 
lower  and  Lirger  retort,  where,  by  a  similar  arrangement,  it 
is  pushed  along  and  ejected  at  the  other  end  of  that.  The 
retorts  are  heated  by  the  combustion  of  waste  gases  or  other 
fuel  underneath  them.  Otto's  beehive  o\en  is  also  shown, 
where  the  air  supply  is  heated  by  passing  through  chambers 
built  between  the  rows  of  ovens  in  the  flues,  which  chambers 
are  themselves  heated  I.'y  the  waste  heat  of  the  products  of 
combustion. 


With  regard  to  the  ([uestion  whether  it  pays  to  collect 
the  by-products  in  making  coke.  Otto  points  out  that  the 
oven,  combined  with  the  necessary  condensation  plant,  costs 
from  three  to  four  times  the  amount  re(|uired  tor  the  cou 
struction  of  an  qrdinary  form  of  oven  without  condensation 
plant,  so  that  the  increased  cost  of  plant  is  a  matter  to  be 
taken  into  careful  consideration. — A.  W. 


PATENTS. 


Improremeuls  in  Regenerative  Gas  Furnaces  with  Gas 
Producers.  C.  D.  Abel,  London.  From  F.  C.  Glaser, 
Berlin,  tJermanv.  Kng.  Pat.  109,  January  3,  1888. 
is.U. 
The  proilucers  {preferably  two  In  number)  are  built  close 
against  the  furnace.  This  preserves  the  initial  heat  of  the 
gas,  which,  after  [lassing  through  a  small  cleansing  chamber, 
is  mixed  with  heated  air,  and  burns  on  the  furnace  hearth. 
On  each  side  of  the  furnace,  and  below  the  floor,  is  a  re- 
generator of  the  usual  kia<i,  which  alteruatelj'  receives  heat 
from  the  escaping  products  of  combustion  and  gives  it  up 
again  to  the  air-supply,  the  necessary  cocks  and  valves 
being  provided  for  reversing  the  directions  of  the  currents 
at  will.  I'rovision  is  made  ("or  keeping  the  regenerators  hot 
when  the  furnace  is  oft'  work.  The  way  through  the  furnace 
can  be  closed,  and  the  gas  (mixed  with  air)  admitted  directly 
to  the  regenerators.     Full  drawings  are  attached. — A.  K.  D. 
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.471  Improvement  m  Buiisen  Burners.     O.  Imray,  London. 

From  C.  A.  von  'Welsbach,  Vienna,  Austria.      Enfr.  Pat. 
5722.  April  17,  18KS.     6(/. 

The  object  of  this  invention  is  to  proviile  a  circular  Bunseu 
flame  with  infernal  as  well  as  external  air-snpplv.  The  pas 
passes  first  tliroii^^'li  a  thin  perlorated  plate  into  a  cavity 
proviilcil  with  lateral  openings  for  tile  admission  of  air. 
The  gaseous  mixture  next  travels  npwards  through  a  tube 
expandinor  in  its  upper  portion  to  a  diameter  eiiual  to  that 
of  the  desired  tiame.  Here  is  placed  wire  <jauze  to  pro- 
mote mixture  and  distribution.  The  mingled  air  an<l  fras 
finally  ascends  an  ainiular  passa<re  between  two  tubes,  the 
inner  one  of  «  hicb  widens  outwards  towards  the  top,  and  is 
closed  at  the  bottom,  except  where  it  communicates  with 
the  outside  air  by  a  nmnber  of  small  passages  crossing  the 
annulus. — A.  H.  D. 


Improvemenls  in  Apparatus  for  Treatinff  Bodies  at  a 
Iliqh  Temperature.  A.  H.  Peehiney,  Salindres,  France. 
Kng.  Pat.  18,1)41,  May  3,  1888.  (Date  of  first  foreign 
application,  November  17,  1887.)     \\d. 

These  improvements  have  reference  to  the  relative  move- 
ments of  (he  regenerative  burner  and  furnaces  deseiHbed  in 
Eng.  Pat.  922.5  of  188.5  (this  Journal,  1886,471).  Instead  of 
having,  as  there  specified,  a  movable  buruer  to  heat  succes- 
sively a  series  of  furnaces,  it  is  now  proposed  to  arrange 
the  furnaces  in  pairs  back  to  back  upon  a  turntable,  so  that 
each  may  be  presented  in  turn  to  a  practically  fixed  burner. 
Or  the  furnaces  may  stand  apart  with  the  burnei'  situated 
OQ  a  turntable  between  them.  "Whichever  arrangement  be 
adopted  an  ordinary  fireplace  may  be  substituted  for  the 
regenerative  buruer. — A.  K.  D. 


Iinprnfements  in  Apparatus  for  Delecting  and  Announcing 
the  Presence  of  Kj:plosive  Gases  in  Mines  or  other 
Places.  F.  Bosshardt,  Manchester.  From  J.  Molas, 
Paris,  France,     Eng.  Pat.  12,313,  August  27,  1888.     Sd. 

A  VERT  sensitive  skin  diaphragm  carries  two  light  strips  of 
silver  foil.  Immediately  above  each  strip  is  a  pair  of 
electrical  terminals.  The  construction  of  the  apparatus  is 
such  that  the  increase  of  pressure  due  to  an  accumulation 
of  firedamp,  for  example,  only  takes  effect  on  the  underside 
of  the  diaphragm.  This  is  slightly  raised  in  consequence, 
and  the  silver  strips,  connecting  the  terminals,  establish  two 
electric  currents  which  ring  a  peal  of  bells  and  maintain  an 
incandescent  light.  The  apparatus  is  said  to  be  sensitive  to 
six  parts  of  explosive  gas  with  94  parts  of  atmospheric  air. 

—A.  R.  D. 


III.-DESTRUCTIVE  DISTILLATION,  TAR 
PEODUCTS,  Etc. 

Mineral  Matter  in  Natural  Petroleums.     .T.  A.  Le  Eel. 
Bull.  Soc.  Chim.  1888.     3.59— 3C1. 

TJntii.  the  author,  working  in  conjunction  with  Miintz, 
discovered  the  presence  of  11  per  cent,  of  ash  in  the  black 
colouring  matter  of  an  oil  of  F.gyptian  origin,  this  colouring 
matter  (called  "asphaltene"  by  Boussingault)  used  to  be 
regarded  as  an  oxidised  organic  compound.  In  the  ash 
above-mentioned  were  found  iron,  lime,  and  sulphur. 
Since  then  Markownikow  and  Oglobine  have  found,  in  the 
ash  of  petroleum  from  Baku,  lime,  iron,  alumina,  copper 
and  traces  of  silver.  The  first  of  these  may  ha\'e  been 
taken  up  from  the  strata  in  which  the  oil  found  its  last 
resting-place,  but  the  presence  of  copper  and  silver  would 
seem  to  point  to  a  contact,  at  some  time,  with  strata  lower 
than  these.  It  was  in  reference  to  the  Baku  product  that 
Mendelejew  propounded  his  famous  theory  that  petroleum 
was  formed  in  the  deep  strata  of  the  earth  by  the  action  of 
water  upon  the  matter  there  present,  in  which  case  the 
presence  of  such  metals  as  iron,  copper,  and  silver,  is   not 


remarkable.     This  hypothesis  is  further  confirmed  in  tlie 

author's  opinion  by  the  non-.saturated  constitution  of  the 
hydrocarbons  composing  the  oil,  and  also  by  the  verv 
frci|uent  presence  of  sulphur. 

An  attempt  to  isolate  the  "  asphaltene "  of  Russian 
petroleum  was  a  failure.  After  concentrating  the  colouring 
matter  of  a  litre  of  residue  into  a  small  fraclion,  and  igniting, 
an  amount  (12  milligrammes)  of  ferro-calcic  ash  was 
obtained,  insutficient  for  analysis. 

From  the  virgin  oil  of  Fschungnelek,  in  tlie  Crimea,  .".n 
"  asi>baltene  "  was  obtained  giring  6  per  cent,  of  an  ash 
so  readily  funble  as  to  seem  to  indicate  the  presence  of 
silica,  but  tliis  research  was  abandoned  through  want  of 
sufficient  material. 

The  asphaltic  limestone  of  Lobsann  contains  a  bitumen 
yielding  hydrocarbons  that  very  much  resemble  those  of  the 
Russian  petroleums  in  their  high  specific  gravity.  The 
author  extracted  the  powdered  limestone  with  naphtha, 
evaporated  to  a  small  bulk,  and  precipitated  with  amyl 
alcohol.  The  black  resinous  matter  thus  <  btained  was  re- 
dissolved  in  naphtha,  again  precipitated  with  the  alcohol,  and 
finally  washed  with  ether.  The  "  asphaltene  "  so  obtained 
yielded  54  per  cent,  of  ash  containing  1-3  per  cent,  of 
silica,  1 7  per  cent,  of  oxide  of  iron,  .and  traces  if  manganese. 
The  remainder  consisted  chiefly  of  lime  and  sulphate  of 
lime,  the  large  proportion  of  lime  appearing  to  have  been 
taken  up  from  the  calcareous  gangue  in  which  the  bitumen 
was  found.  Here,  again,  the  presence  of  silica  (which 
cannot  be  supposed  lo  have  been  dissolved  by  the  petroleum) 
is  an  argument  of  great  weight  in  favour  of  Mendelejew's 
theory.  This  Lobsaun  "asphaltene"  contains  4-9  percent, 
of  sulphur,  which  is  sufficient  to  combine  with  all  the 
silicium  as  sulphide. 

"  Asphalteue  "  extracted  from  the  natural  oil  of  Colomea 
in  Galicia  (analogous  to  the  American  petroleums)  yields  no 
ash  at  all.  The  author  thiuks  that  ash  eontaiiiing  "  asphal- 
tene "  is  only  to  be  found  in  those  oils  which  contain  non- 
saturated  hydrocarbons.— A.  R.  D. 


PATENTS. 


Improvements  in  Retorts  for  Use  in  Making  Charcoal  or 
for  like  Operation.^.  E.  R.  Cook  and  J.  W.  Ingham, 
London.     Eng.  Pat.  17,938,  December  30,  1887.     8t/. 

This  invention  consists  in  fitting  vertical  or  approximately 
vertical  retorts  with  a  moveable  false  bottom,  supported  at 
the  required  height  by  a  rod  capable  of  passing  through  the 
discharge  lid  or  cover.  The  cover  is  held  in  position  by  a 
screw  and  crossbar  in  the  usual  way,  and  the  inner  end  of 
the  screw  has  a  conical  head  which  is  turned  so  that  it  fits 
into  and  tightly  closes  the  aperture  in  the  cover,  at  the  same 
time  forming  a  rest  for  the  rod  supporting  the  false  bottom. 
When  the  crossbar  is  let  down  the  cover  falls  upon  rods 
or  rails  suitably  placed,  while  the  supporting  rod  drops 
through  the  aperture  in  the  cover  and  effects  the  lowering 
of  the  false  bottom.  Tue  improvements  simplify  the  opera- 
tion of  diseharginij,  and  provide  fr.r  the  adjustment  of  the 
working  length  of  the  retort. —  A.  R.  D. 


Improvements   in    the    Method   of  making    Charcoal  from 
Peat  and  other  Materials,  and  at  the  same  lime  Bccorer- 
ing   the    Volatile    Ma'ters    therefrom.       ^Y.    A.  Brrom, 
London.     Eng.  Pat.  3310,  March  3,  1888.     C(/. 
Previous  to  distillation  the  peat  is  dried  by  blast-furnace 
gases   in    a  suitable  chamber,  and  at    a   temperature   not 
exceeding  2 1 2-""  F.     It  is  then  heated   in  retorts,  preferably 
externally  fired,  the  heating  agent  consisting  in  this  ca.se  of 
the  permanent  gases   produced  by  the   distillation,  together 
with  so  much  blast-furnace  gas  as  will  suffice  to  keep  the 
temperature  in  the  retorts   between  700^  and  90u°  F.     The 
charcoal  produced  is  mixed  with  a  small  proportion  of  the 
heavy  oil  obtained  from  the  condcnsiblo  luodncis  of  distilla- 
tion, and  moulded  into  blocks  for  use  in  the  blast  furnace. 

—A.  It.  D. 
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Improvements  in  Apparatus  for  Obtaining  Bi/e  Products  in 
the  yfaniifaclure  of  Hard  Cok,-.  J.  Jaiiicsou,  Newcastle- 
ou-Tvue."  Euj:.  Put.  13,329,  SSeptember  15,  1!?88.  6i/. 
Fou  the  horizontal  T-'™"'^  specitieil  Inthe  inventor  inEag. 
Pal.  14,551  of  1SS4  (this  Journal,  ISf*'),  G69),  he  now  sub- 
stitutes vertical  irons  standing  in  recesses  of  the  brickwork 
of  the  false  floor  of  the  oven.  The  irons  are  to  be  furnished 
with  a  thin  mushroom  head  to  keep  dust  from  falling  into 
the  gas  passages,  such  head  being  sunk  slightly  below  the 
surface  of  the  floor,  so  as  to  otter  no  obstruction  to  a  rake. 
The  iron  is,  further,  to  be  of  a  section  differing  from  that  of 
the  recess,  and  is  to  taper  from  top  to  bottom.  In  order 
to  secure  the  tightness  of  the  true  floor,  some  cooling 
medium  is  inttrposed  between  this  and  the  false  floor. 
This  mav  consist  of  an  arrangement  of  pipes  for  the  circu- 
lation of  water  or  air,  or  of  a  water  surface  contained  in  an 
iron  cistern  continually  replenished  by  connexion  with  an 
outside  vessel. — A.  E.  D. 


IV.-COLOURING  MATTERS  AND  DYES. 

On  Brasilin.     C.  Sehall  aud  G.  Dralle.      Ber.  21, 
3U09— 3017. 

To  prepare  the  tetramethylethcr  of  brasilin,  100  grms.  are 
dissolved  in  alcohol  of  ilS  per  cent.,  and  30-26  grms.  of 
sodium,  dissolved  in  absolute  alcohol,  are  added,  when  an 
abundant  separation  of  sodium-hrasilin  of  a  pale  red  colour 
takes  place.  Now  200 '84  grms.  of  methyliodide  are  added, 
and  the  mixture  is  well  shaken  and  left  for  40 — 50  hours 
at  a  temperature  of  60' — 70°  C.  The  completion  of  the 
reaction  is  indicated  by  the  disappearance  of  the  sodium- 
hrasilin,  and  by  the  change  of  the  pale  red  into  a  bright 
brown  colour.  After  pouring  the  mass  into  water,  the 
ether  is  precipitated,  recrystallised  from  alcohol  with 
addition  of  animal  charcoal,  and  finally  obtained  in  white 
crystals,  meltiug  at  138° — 139°  C.  It  cannot  be  distilled, 
not  even  under  reduced  pressure,  without  decomposition. 

As  a  by-product  of  the  foregoing  reaction,  brasilintri- 
methylether  is  obtained.  The  crude  brasilintetramethyl- 
ether  is  dissolved  in  ether,  and  shaken  with  dilute  caustic 
soda,  containing  1. — 2  per  cent,  of  sodium  hydrate.  The 
alkaline  solutions  are  neutralised  and  then  shaken  with 
ether.  The  ether  is  treated  w  ith  bicarbonate  and  then  with 
carbonate  of  soda,  and  it  is  finally  allowed  to  evaporate. 
On  addition  of  caustic  soda  to  the  residue,  the  white 
sodium  salt  of  the  trimethylether  is  obtained,  which  is 
washed  with  ether-alcohol,  dissolved  in  little  water,  and 
then  the  ether  is  precipitated  from  its  aqueous  solution  by 
carbonic  acid.  Stronger  acids,  for  instance,  hydrochloric 
acid  change  the  ether  into  a  brownish  mass.  The  ether 
contains  three-quarters  of  a  molecule  of  water ;  its  formula 
is  CisH,  105(0113)3  +  f  H;0.  Its  acetyl-compound  is 
soluble  in  alcohol,  and  melts  at  95° — 97°  C.  The  trimethyl- 
ether appears  to  melt  at  74°  C.  Ferric  chloride  produces  in 
its  alcoholic  solution  a  dull  brownish  colour,  whilst  it  does 
not  react  with  the  tetramethylether. 

Action  of  bromine  on  the  tetramethylether  of  brasilin:  — 

If  1  mol.  of  bromine  in  10  parts  of  acetic  acid  he 
allowed  to  act  on  1  mol.  of  tetramethylbrasilin,  a  pale  (red 
solution  is  obtained,  from  which,  when  poured  into  water,  a 
white  body  is  precipitated.  Crystallised  from  dilute  alcohol 
it  forms  long  vhite  prisms,  meltiug  at  180 — 181"  C,  of  the 
formula  Ci5ll9Br03(CH3)4.  If  an  excess  of  bromine  is 
used  a  body  is  obtained  of  the  formula  Cii;HsBr405(CH3)j: 
dibromotetramethylbrasilindibromide.  Bromine  acts  also  on 
brasilin  itself  and  forms  a  tribromobrasilindibromide, 
U.eH.iBraO^Bro  +  2  H-A 

If  27  gnns.  of  brasilin  are  ilissolved  in  150  cc.  of  water 
and  10  cc.  of  caustic  soda,  and  if  through  this  solution  a 
current  of  air  lie  passed  for  30  hours,  the  red  brasilin  in 
colour  is  changed  into  a  brown.  On  addition  of  acid  and 
after  extraction  with  ether,  a  brown  fluorescent  ethereal 
solution  is  obtained,  which  is  washed  with  sodiure  bicarbonate 
and  water,  and  then  allowed  to  evaporate.  Small  light  brown 
needles  are   obtained   after  recrystallisatioii  from    alcohol. 


melting  at  271°C.  The  analytical  figures  give  the  formula 
C^oHijOi,.  Ferric  chloride  produces  in  the  dilute  alcoholic 
solution  a  faint  violet  colouration. — A.  L. 


On    Nidoso-Iicsorcinol    Dye-Stuffs.       S.    v.    Kostauecki. 
Ber.  21,  3109—3114. 

The  nitroso-phenols  dyeing  mordanted  fibres  are  distin- 
guished for  the  great  fastness  of  the  colours  thus  produced. 
The  author  prepared  some  isonitroso-  compounds  from  azo- 
colouring  matters. 

iVrV  roso-ph  enylazoresorcinol — 

C6H5N:NC6H2(O.NOH)OH 

1  mol.  of  phenylazoresorcinol  is  dissolved  in  dilute  alkali. 
1  mol.  of  sodium  nitrite  added  and  the  mixture  poured  into 
dilute  sulphuric  acid,  which  is  kept  cool  and  well  stirred. 
Nitroso-phenylazoresorcinol  is  separated  as  a  browuish-red, 
finely  divided  precipitate,  which,  when  recrystallised  from 
boiling  alcohol,  explodes  at  1 68°  C.  It  is  insoluble  in  cold 
water,  little  soluble  in  hot  water  and  ether,  easily  soluble  in 
benzene  and  still  more  so  in  chloroform.  Alkalis  dissolve 
it  with  a  brownish-yellow  colour,  in  concentrated  sulphuric 
acid  it  is  soluble  with  an  olive-green  colour.  Fibres 
mordauted  with  iron  are  dyed  olive  green  by  it.  Similar 
bodies  were  obtained  hy  treating  the  combinations  of  o-  and 
/?-teluidine,  commercial  xylidine,  pseudo-cumldiue,  vi-  and 
p-nitraniline,  amido-azobenzene,  aud  naphthionic  acid  with 
resorcinol,  with  nitrous  acid. 

Nitroso-pseudo-cumylazo-resorcinol — 

C6H,(CH3)3X:NCr,H,(0  ,]SrOH)OH 

decomposes  at  190°  C.  It  is  soluble  in  chloroform,  dissolves 
in  alkalis  with  a  brownish-yellow,  in  concentrated  sulphuric 
acid  with  a  brownish-red  colour.  When  nitroso-phenylazo- 
resorcinol is  reduced  with  tin  and  hydrochloric  acid,  aniline 
hydrochloride  and  diamidoresorcinol  is  formed,  the  latter 
being  identical  with  diamidoresorcinol,  which  Fitz  obtained 
by  reduction  of  diuitrosoresorcinol.  It  crystallises  with 
Ih  mols.  of  water.  The  formula  of  uitrosophenylazoresorcinol 
must  therefore  be — 

either  CoH„.OH(OXOH(2)N=NC6H5(4) 
O       (3) 
or  C6U»0(i)OH(3).N=NC6H5(4) 
KOH(=) 

Experiments  to  nitrosate  the  two  known  phenyldisazo- 
resorcinols  failed.  Phenyldisazophloroglucinol  cont;iining 
two  azo-  and  three  hydroxy-  groups  yielded  on  treatment 
with  nitrous  acid  a  nitroso  body,  capable  of  dyeing 
mordanted  fibres. 

PA  enyl-u  :o-n  itrosoresorcinol — 

CsHjN  =  X  C6H.,(0 .  XOH)OH 

was  obtained  by  combming  diazobenzenechloride  with 
nitrosoresoreinol  in  a  carbonate  of  soda  solution.  From 
alcohol  it  crystaJlises  in  golden  plates,  decomposing  without 
melting  at  225°  C,  soluble  in  alkalis  with  a  reddish-yellow, 
in  concentrated  sulphuric  acid  with  an  olive-brown  colour. 
It  dyes  mordanted  fibres,  but  much  more  weakly  than  the 
isomeric  nitroso-phenylazoresorcinol.  On  reduction  with  tin 
and  hydrochloric  acid  it  yields  the  same  diamidoresorcinol 
as  its  isomeri?  compound.  — A.  L. 


On  the  Isomeric  Phenyldisazoresorciiiols.    S.  v.  Kostanecki. 

Ber.  21,  3114—19. 
TuE  author  obtained  when  preparing  phenylazoresorcinol 
7-phenyldisazoresorcinol  as  a  bj'-product,  which  contains 
the  substituting  groups  in  the  ortho-position  to  each  other, 
Wallach  prepareil  a-  and  i8-phenyldisazoresorcinol.  Wallachs 
a-compound  was  reduced  aud  a  diamidoresorcinol  obtained, 
different  from  the  one  above  described.  It  was  purified  by- 
its  diflicultly  soluble  sulphate,  which  crystallises  with 
2  mols.  of  water.  Xietzki  and  Schmidt  prepared  from  it 
first  dihydroxyi|uiuone,  aud  then  nitrauilic  acid — • 

C6.0(()H)(N0,)(0)(0H)(X0o)  ; 
[0:OH:N02:0:OH:N<\--1:2:3:  4:5:6] 
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Its  constitution  must  therefore  be — 
OH 

I     J  OH 


NH2 

and  tlie  constilution  of  Wallach's  a-phenyldisazoresorcinol — 

on 

CsH5X=N  /\ 

OH 


The  author  fiirthei'  proved  the  identity  of  Typke's  diamido- 
resorcinol  obt;iined  from  dinitroresorcinol  with  the  one 
obtained  ftnin  Wallaeli's  o-phenyldisazoresorcinol. 

Preparation  of  the  Isomeric  Phenyldisazoresorciiwls. — 
The  mixture  of  2  mols.  of  diazobenzeuechloride  and  1  mol. 
of  resoremol  are  either  poured  into  an  excess  of  dihite  alkali 
or  into  a  solution  of  sodium  acetate  or  carbonate.  In  the 
former  case  when  caustic  alkalis  are  used  Wallach's 
a-phenyldisazoresorcinol,  in  the  latter  Liebermann  and 
Kostanecki's  7-phenjldisazoresorcinol  is  obtained.  To 
prepare  pheuylazoresorcinol  with  theoretical  yield  the 
mixture  of  1  mol.  of  diazobenzeuechloride  and  1  mol.  of 
resorcinol  is  poured  into  an  excess  of  dilute  alkali,  which 
must  be  well  stirred. — A.  L. 


The  Colonring-Matlers  obtained  from  Diamidoetho.ry- 
diphenyl  Sulphonic  Acid.  A.  Feer.  Bull.  Soc.  lud.  de 
Mulhouse,  1888,  488 — 190. 

PAE.VHTDKOXY.1Z0BEXZEXE  sulphouic  acid  is  ethylated  by 
treatment  with  ethyl  bromide  and  caustic  soda.  The  result- 
ing derivative  treated  with  stannous  chloride  is  reduced 
according  to  the  equation — 

CjHj .  N :  N .  CH, :  (SOaHXO.  CjHj)  +  2  H  = 

NHo.CsH^.C^H, :  (OaH^XSOsHXNH;). 

The  compound  is  diazotiscd,  and  the  tetrazo-dtrivative 
treated  with  phenols  or  amines,  in  the  molecular  proportion 
1:2.  The  resulting  colours,  yellow,  red,  and  violet,  dye 
cotton  directly  in  an  alkaline  bath.  They  are  less  fast  than 
the  corresponding  derivatives  of  benzidine. — C.  F.  C. 


PATEXTS. 

The  Production  of  Coloured  Compounds  or  Colouring 
Materials.  C.  A.  Bennert,  Hebburn-ou-Tyne.  Eng.  Pat. 
14,646,  October  27,  1887.     tid. 

Two  hundred  parts  by  weight  of  nitrouaphthalene  are  heated 
to  about  210"  C.  (410°  F.),  and  45  parts  by  weight  of  flowers 
of  sulphur  are  gradually  added,  the  mixture  being  well 
stirred  and  care  being  taken  that  the  temperature  does  not 
rise  above  210°  C.  The  melt  evolves  sulphurous  acid  ami 
gets  finally  so  thick  as  not  to  allow  of  further  stirring.  On 
cooling  it  becomes  brittle,  and  is,  when  powdered,  almost 
black.  For  purification  the  powdered  melt  is  treated  with 
hot  methylated  spirits  >mtil  nothing  more  is  taken  up  by 
this  solvent  from  the  residue.  The  main  product  is 
extracted  with  hot  carbon  bisulphide.  It  forms  a  green 
solution,  which  leaves,  after  evaporation  of  the  solvent,  a 
dark  mass.  This  product  is  not  uniform — it  may  be 
separated  by  means  of  hot  petroleum  spirit  into  a  more 
bluish  substance,  soluble  in  petroleum  spirit,  and  iuto  a 
more  greenish  body,  insoluble  in  it. 

These  compouuds  are  sulphonated  ivitb  five  parts  by 
weight  of  sulphuric  acid  containing  20  per  cent,  of 
anhydrous  sulphuric  acid  at  4o°— 60°  C.  (113° — 140°  F.), 
and  converted  into  salts. 

The  author  calls  these  products  naphthylthiazine  and 
naphthylthiaziue-sulpho  acids. — A.  L. 


New  or  Improved  Dyes  and  Process  for  the  Production 
thereof.  Worms,  Leipzig,  German  v.  Eng.  I'at.  17,466, 
December  19,  1887.     6rf. 

The  contents  of  this  patent  are  a  reversion  of  the  makino- 
of  the  benzopurpuriu  series  of  colours.  Instead  of  com- 
bining tetrazo  -  diphenyl  chloride  with  naphthylaniine 
sulphonic  acids — 

/KH., 
C6H^XX1  +  2C„H6< 


»\. 


CeH^XjCI 


SO,H 


he  combines  two  mols.  of  diazo-sulphonaphthalene  with 
one  mol.  of  benzidine,  the  latter  being  preferably  suspended 
in  alkali.  Thus,  products  are  obtained  of  the  following 
chemical  constitution — 

CioHeSOjH    N=NC6H3XHi. 
CioH.SO^H    X^XCeHjNR, 

These  bodies  can  be  further  diazotiscd  and  combined  with 
amines  and  phenols  and  their  sulphonic  .acids.  Instead 
of  benzidine,  toluidine  diamido  stilbene,  &c.  m.ay  be  used, 
instead  of  naphthionic  acid  a  list  of  the  known  amines  is 
given,  to  replace  this  compound. — A.  L. 


Improiements  in  the  Production  of  Yellow  and  Brouii 
Colouring -matters  or  Dijestuffs.  R.  Xietzki,  Basel, 
Switzerland.  Eng.  Pat.  17,583,  December  21,  1887.  6</. 
Tex  parts  of  metanitroaniliue  are  dissolved  in  40  parts  of 
hydrochloric  acid  (20°  B.)  and  150  parts  of  water— when 
cold  5-4  parts  of  sodium  nitrite  are  added,  and  the  thus 
obtained  diazo-compound  is  combined  with  10  parts  of 
salicylic  acid  dissolved  in  150  parts  of  water  and  25  parts 
of  calcined  soda.  Instead  of  using  metanitroaniliue,  nitnj- 
naphthylamine,  nitrotoluidine,  nitroxjlidine  may  be  used  ; 
if  instead  of  salicylic,  a-oxynaphthoic  acid  be  used,  brown 
instead  of  yellow  colouring-matters  are  obtained.  The 
derivatives  of  a-oxynaphthoic  acid  are,  however,  not 
sufliciently  soluble,  and  instead  of  cambining  metanitro- 
aniliue with  it  the  author  takes  orthonitroaniline  sulphonic 
acid  instead.  (Xietzki  and  Benkiser,  Ber.  18,  294,  this 
.Journal,  1885,  276.)— A.  L. 


A  Manufacture  of  \ew  Azo-dye  Stuffs.  C.  D.  Abel, 
London.  From  "  The  Actiengesellschaft  fur  Anilin- 
Fabrikation,"  Berlin,  Germany.  Eug.  Pat.  17,952, 
December  30,  1887.     6rf. 

These  colouring-matters  are  prepared  by  the  action  of  a 
salt  of  dinitro-diazo-benzene  on  the  mono-  or  di-sulphouic 
acids  of  a-  and  jS-naphthylamine  in  presence  of  sodium 
acetate  or  other  suitable  alkaUne  salt.  The  dinitro-diazo- 
benzene  salt  is  prepared  in  the  ordinarv  method  from 
Gottlieb's  dinitro-aniline  [XH^  :  XO;  :  XOo  =  1:2:4] 
m.p.  180°  C.  The  following  method  is  used  for  obtaining 
a  purple  azo-dye.  26-5  parts  by  weight  of  the  sodium 
salt  of  Bronner's  /3-naphthylamine  mono-sulphonic  acid 
(obtained  by  heating  Schaffer's  ^naphthol  mono-sulphonic 
acid  with  ammonia  under  pressure)  are  dissolved  together 
with  20  parts  of  dry  sodium  acetate  in  about  500  parts 
of  water.  On  mixing  this  in  the  cold  with  a  cold  aqueous 
solution  of  25  •  7  parts  of  dinitro-diazo-benzene  nitrate,  or 
a  corresponding  quantity  of  any  other  of  its  salts,  the  dye- 
stuff  at  once  separates  out  as  a  dark  purple  precipitate. 
It  dyes  wool  and  silk  purple  from  an  acid  bath,  and 
dissolves  readily  in  boiling  water  with  this  colour.  This 
solution  gelatinises  on  cooling  if  an  alkali  be  added  to  it. 
The  dry  powder  dissolves  in  concentrated  sulphuric  acid 
with  an  orange  colour.  If  the  Bronner's  18-naphthylamine 
sulphonic  acid  be  replaced  by  other  a-  or  fi-naphthylamine 
sulphonic  acids,  red,  brown,  or  purple  colouring-matters 
are  obtained.  The  same  shades  are  also  obtained  if  the 
i8-naphthylamine  sulphonic  acid  is  replaced  by  34-8  parts 
by  weight  of  the  sodium  salt  of  any  of  the  a-  or  )3-naphthv- 
lamine  disulphonic   acids.     A  purple  dye-stuff   is   formed 
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by  the  action  of  dinitro-diazo-benzeno  on  the  /3-naphthyl- 
ainine  disiilphonic  aeid  obtnineii  by  hpaiiiifi  3-naphthol 
disulplionic  acid  H  with  ammonia  uiulcr  pressure.  The 
black  powder  foi-mcd  dissolves  easily  iu  water  with  a  dark 
red  colour,  dyes  -wool  and  silk  deep  purple  from  an  aiid 
bath  and  dissolves  in  concentrated  sulpluuic  acid  with  a 
dark  crimson  colour.  The  patent  claims,  1.  The  manu- 
facture of  azo-dve  stuffs  from  dinitro-diazo-henzene  and 
the  mono-  and  disulplionic  acids  of  o-  and  ^-naphthyl  imine. 
2.  The  dvestuffs  so  produced.  3.  The  use  •-•f  the  above 
dye-stuffs.— T.  .V.  L. 


Process  for  the  Production  of  Sulplio-acids  of  Diphenyl- 
amine.  C.  D.  Abel,  London.  From  G.  C.  Zimmer, 
Mannheim,  Germany.  Kug.  Pat.  170,  January  4, 
1888.     Cd. 

The  process  given  by  Merz  and  Wcith  (Ber.  6,  1313')  for 

sulphonating  diphenylamine,  whereby  two  isomeric  mouo- 

sulphonic  acids  are  obtained,  consists  in  heating  5  parts 

of  the  base  with  G  parts  of  sulphuric  acid  to  150° — 170°  C. 

The   action    is   incomplete    and    some    disu!phonic   acid   is 

formed  which  interferes  with  the  separation.     The  method 

proposed  is  as  follows:   100  kilos,  of   diphenylamine  and 

50  kilos,  of  sulphuric  acid  60°  are  heated  for  12 — 24  hours 

at  140° — 150°.     There  is  no  advantage  in   using  a  higher 

temperature.     The  rcass  when  cold   is  extracted  with  hot 

water  which  dissolves  the  sulphonic  acids,  and  the  unaltered 

diphenylamine   can   be    used    in    a    fresh    operation.     The 

sulphonic  acids  are  converted  into  their  barium,  calcium, 

or  sodium  salts,  preferably  the   latter,  or  the  melt  may  be 

directly  extracted  with  sodium  bicarbonate  or  caustic  soda 

suificient  to  neutralise  it.     The  solution  of  the  sodium  salts 

is  evaporated  until  a  drop  solidifies  on  a  glass  rod,  when 

on   cooling,  crystals  separate  out  which  consist   mainly  of 

the  a-sulphonic  acid.     Tlie  mother-liquor  is  evaporated  to 

dryness  and  extracted  with  90 — 95  per  cent,  alcohol,  when 

the  S-acid  is  left  as  a  residue.     The  same  method  can  be 

used  for  purifying  the  a-acid  obtained  above.     The  a-acid 

reacts  more  readily   with  diazo-salts   than  the  ;3-,  and  the 

colouring-matters  produced   crystallise  more  easily.     Both 

acids  dissolve  in  concentrated   sulphuric  acid    with  a  very 

slight  brown  colouration.     Solutions  of  the  free  acids  are 

turned  dirty  green  hy  oxidising  agents,  such  as  ferric  chloride 

and  permanganate. — T.  A.  L. 


Process  for  separating  the  so-callctl  ^-^v aphfht/htwiiie-S- 
sulphonic  Acid  from  the  so-called  $-\apthj/laiiiine-0- 
sutphonie  Acid.  C.  D.  Abel,  London.  From  "  The 
Actiengcsellschaft  fiir  Anilin-F.abrikation,"  Berlin.  Eng. 
Pat.  687,  January  16,  1888.     Grf. 

The  method  depends  upon  the  difference  iu  solubility  in 
water  of  the  copper  or  lead  salts  of  the  $-  and  S-acids,  those 
of  the  former  being  ahrost  insoluble  in  cold  water. 
20  parts  of  the  sodium  salt  of  the  mixture  of  the  two 
acids  are  dissolved  in  300  parts  of  water  and  mixed  with 
10  parts  of  copper  sulphate  dissolved  in  20  parts  of  water. 
On  cooling,  the  copper  salt  of  the  )3-sul])honic  acid  can  be 
filtered  off,  the  free  5-sulphonic  acid  being  obtained  by 
adding  a  mineral  acid  to  the  mother-liiiuor.  An  alternative 
method  is  to  add  copper  sulphate  solutioi\  to  the  solution 
of  the  mixture  so  long  as  a  precipitate  of  the  copper  salt 
of  the  ;3-sulphonic  acid  is  formed.  The  8-acid  is  purified 
preferably  by  recrystallising  its  barium  salt.  In  place  of 
copper  sulphate  any  other  soluble  copper  or  lead  salt  may 
be  employed. — T.  A.  L. 


V.-TEXTILES  :  COTTON,  WOOL,  SILK.  Etc. 

A'o/e  oil  Wild  Silk.    C.  Grosseteste.     Bull.  Soc.  Ind. 
Mulhouse,  1888,  534. 

Thk  obtaining  of  silk  from  the  silkworm  (^hoiiihyx  mori) 
dates  in  China  from  periods  about  2600  B.C. ;  the  industry 
was  introduced  into  Constantinople  towards  the  sixth  cen- 
tury A.D.,  was  not  brought  to  France  till  the  fourteenth 
century,  and  was  brought  to  England  by  the  French  Pro- 
testants, on  account  of  the  revocation  of  the  edict  of 
Nantes. 

The  use  of  wild  silk,  treated  in  spinning  as  hemp,  was 
known  in  India  at  a  very  remote  period.  It  was  the  migra- 
tion of  the  people  which  caused  the  industry  to  fall  into 
neglect,  from  which  it  did  not  entirely  recover  for  40  years, 
when  a  disease  of  the  silkworms  annihilated  nearly  all  the 
magnaneries  of  Europe. 

It  was  the  worm  of  the  Ailaiithus  which  was  first  reared 
in  France  and  w  as  successful.  The  cocoons,  though  heavy 
were  spun  irregularly,  and  were  almost  impossible  to  reel. 
Nevertheless,  about  the  year  1855  plush  and  velvet  were 
made  in  France  of  wild  silk. 

The  natural  history  of  silk  is  the  same  for  all  species. 
From  the  egg  laid  by  the  moth  a  caterpillar  issues,  which 
feeds  on  leaves  of  certain  plants,  each  after  its  kind  (mul- 
berry, oak,  hazel,  the  castor  oil  plant,  etc.).  This  larva 
develops  and  secretes  a  lij-ht  thread,  with  which  it  covers 
itself  during  the  next  stage  of  its  existence.  When  all  the 
silk  is  secreted,  it  is  transformed  into  a  chrysalis,  which 
remains  in  its  cell  or  cocoon  till  it  has  changed  into  a  moth  ; 
then,  with  the  aid  of  a  fluid,  which  softens  the  end  of  the 
cocoon,  it  pushes  aside  the  fibres,  using  its  legs  and  wings 
sufficieutly  to  make  its  way  out.  The  iusect  only  lives  a 
few  days. 

The  silk  of  the  hombi/.r  mori  is  the  only  kind  called 
"  commercial  silk."  Its  eggs  are  an  object  of  considerable 
imporiation  from  India  into  France,  and  are  worth  30  to  40 
francs  per  ounce  (T.  Wardle).  As  to  the  wild  silk  im- 
ported from  the  Indies,  it  is  produced  by  different  species  of 
worm,  of  which  the  principal  ones  are  :  the  worm  of  the 
oak  {Anthem a  peniye'),  which  supplies  France  with  about 
6,000  bales  of  silk  annually,  and  the  castor-oil  worm  or 
"  tussur,"  of  which  nearly  all  the  silk  imported  into  Europe 
is  consumed  in  England  {Aiithercea  mylitta). 

In  addition  to  these  two  kinds  there  is  an  abundance  of 
silk  in  South  America,  Africa,  and  Australia  which  is  not 
used  in  manufacture  at  aU. 

Most  of  these  worms  spin  large  cocoons,  but  for  a  long 
time  the  reeling  has  offered  serious  difficulties  on  account 
of  a  kind  of  cement  forming  an  external  coating,  which  can 
only  be  softened  imperfectly,  in  such  a  m.anner  that  the 
reelers  make  a  useless  waste.  A  more  suitable  method  has 
been  proposed  recently  whereby  the  cocoons  can  be  reeled 
entirely,  and  an  even  thread  drawn  from  them.  This 
operation  is  carried  out  in  the  Indies,  except  for  English 
importation,  when  the  cocoons  from  Bengal  are  received 
whole,  dried  and  pressed,  yielding  a  yellow  silk,  very  strong 
and  elastic,  and  suitable  for  sewing-thread  or  weaving, 
though  not  so  white  as  that  from  China. 

The  bleaching  of  wild  silk  has  also  been  undertaken 
satisfactorily.  The  silk  of  the  mulberry  worm — in  the  first 
instance,  yellow  or  green — is  bleached  by  soap  ;  but  this  is 
not  the  case  with  wild  silk,  which  generally  parts  un- 
willingly with  its  brown  colour,  because  it  is  in  the  interior 
and  complete  for  each  fibre,  whilst  iu  the  former  it  is  only 
on  the  exterior.  It  is  observed  that  when  the  uncultivated 
worm  spins,  the  silk  is  at  first  white  till  the  cocoon  is  com- 
plete, and  it  then  becomes  darker  and  darker,  accortbug  to 
the  amount  of  tannin  contained  in  the  food. 

After  many  vain  attempts  wild  silk  has  at  last  been 
bleached  successfully  by  first  impregnating  it  with  hydrogen 
peroxide  and  then  drj-ing.  It  is  possible  now  to  impart  to 
this  silk  the  most  delicate  tints ;  it  has  already  been 
estabhshed  in  the  series  of  textile  fibres. 

In  1886  its  production  was  estimated  to  be  about  16 
million  kilos.,  of  which  22.V  per  cent,  were  produced  in 
Europe  (18 "5  per  cent  in  Italy,  4  per  cent,  in  France),  and 
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the  manufactured  product  was  valued  at  about  a,O0C,OOO,00() 
francs  (42.5,000,000  for  France,  250,000,000  for  Germany, 
125,000,000  for  England).  The  United  States,  in  spite  of 
the  prohibited  right  of  import  (50  per  cent,  of  the  \alue), 
have  produced  about  190  millions  of  manufactured  silk. 

Actually  three-fourths  of  the  silk  employed  in  Europe  and 
America  is  provided  by  China,  India,  and  .Japan.  France 
derives  seven-eighths  of  her  supply  from  abroad;  it  is  also  a 
matter  of  great  interest  to  follow  the  progress  of  acclimatisa- 
tion of  the  Chinese  silkworm,  the  silk  of  which  is  used  on 
such  a  large  scale  for  French  manufacture. 

Wild  silk  was  fir^t  valueil  in  London  at  lis.  to  18s.  a 
pound  (T.  Wardle) ;  then,  in  1S82,  the  average  price  for 
cocoons  was  12'5  francs,  and  for  waste  1.3  francs  ;  later,  in 
1885,  10  "50  francs  for  cocoons,  7 '50  francs  for  waste. 
Wild  silk  will  find  considerable  sale,  because  day  by  day 
the  consumption  in  the  silk  trade  increases  for  inex- 
pensive goods ;  again,  the  fibre  being  larger  and  more 
elastic  than  that  of  ordinary  silk,  it  is  admirably  adapted  for 
goods  of  certain  classes,  as  stockings,  jerseys,  and  snrfouts  ; 
the  Paris  lacemakers  use  it  in  considerable  quantities ; 
Koubaix  makes  its  furniture  with  it;  the  great  warehouses 
their  velvet  furniture,  their  moires,  their  plushes,  and  the 
handkerchiefs  of  Lyons.  It  is  also  noteworthy  that  wild 
silk  is  suitable  for  the  selvages  of  silk  or  mixed  fabrics. 

The  elasticity,  size,  and  strenf^h  of  the  fibre  of  wild  silk 
recommend  it  especially  for  mixed  fabrics.  It  possesses 
considerable  tensile  strength.  Wild  silk  is  now  obtainable 
of  a  perfect  regularity,  and  its  bleaching  as  well  as  its 
dyeing  offer  no  further  difficulties,  and  it  may  perhaps  be 
classed  among  fibres  of  the  first  order. — W.  S. 


Chemical  ConsHtution  of  Wool.     P.  Richard.     Meeting  of 
Soc.  Ind.  de  Jlulhouse,  September,  1888. 

The  behaviour  of  wool  towards  colouring-matters  shows 
that  it  acts  as  an  amido-acid — towards  acid  colours  it  is 
basic,  and  towards  basic  colours,  acid. 

The  author's  experiments  tend  to  support  this  view. 

Wool  was  laid  in  a  solution  of  sodium  nitrite  (15  grms. 
per  litre)  for  24  hours  at  a  temperature  of  about  15'.  At 
the  end  of  this  time  the  wool  had  attained  a  straw  colour. 
After  now  being  washed  and  taken  through  strongly 
alkaline  sodium  phenate,  it  was  dyed  a  reddish-brown ; 
resorcinol,  with  excess  of  caustic  soda,  gave  a  granite-red  ; 
pyrogallol,  with  excess  of  caustic  soda,  red  -  brown ; 
o-naphthol  gave  a  granite-red ;  3-naphthol,  brown. 

Moderately  concentrated  hydrochloric  acid  modifies  the 
colours.  If  the  wool,  after  treatment  in  the  nitrite  bath, 
be  steeped  in  ammoniacal  water  for  24  hours  to  correct 
acidity,  the  colours  obtained  with  phenols  are  still  the  same 
as  those  obtained  above,  only  a  little  darker.  It  is  thus 
clear  that  the  fibres  ha\e  undergone,  with  the  nitrite,  some 
change,  which  renders  them  capable  of  combining  with 
phenols,  as  the  diazotised  amines  do.  This  change  is, 
moreover,  (juite  different  from  that  effected  by  nitrating  and 
then  colouring  orange  with  alkalis,  in  which  ease  no  colour 
changes  are  obtained  with  phenols. 

The  natural  hypothesis  is  that  a  diazo-coiiipound  of  the 
wool  is  obtained,  but  one  which  is  much  more  st.ible  than 
the  ordinary  diazo  compounds.  Boiling  with  hydrochloric 
acid  does  not  completely  destroy  it.  After  this  treatment, 
however,  it  may  be  dyed  with  diazonaphthalene  chloride, 
and  this  seems  as  though  there  were  liberated  in  the  fibre 
a  phenol,  produced  by  the  decomposition  of  a  diazo- 
compound  with  boiling  water. 

Exactly  the  same  holds  for  silk  as  for  wool. — T.  L.  B. 


PATENTS. 

A  Process  or  Method  of  preserriiig  Timber,  Linen,  ('olton, 
Fia.r,  Jute,  and  similar  Fabrics  from  Decay,  and  making 
them  Non-inflammable.  K.  McLea  and  R.  Punshon, 
London.     Eug.  Pat.  15,382,  November  10,  1887. 

Thk.  materials  are  steeped  in  a  hot  or  cold  solution 
containing  10  parts  of  calcium  chloride  and  90  parts  of 
ammonium  phosphate.  — E.  J.  B. 


A  New  or  Improved  Manufacture  of  Vei/elaMe  Fibre  from 
Wood.  E.  C.  de  BoUemont,  Rethel,  France.  V,ns  Pat 
19,093,  June  21,  1888.     8rf. 

Bv  means  of  a  large  number  of  very  sharp  knives  or 
scrapers  made  from  thin  steel  bands,  such  as  are  used  for 
springs,  the  surface  of  a  block  of  wood  is  scored  with  a 
number  of  fine  lines.  Immediately  behind  the  knives, 
which  are  pl.aced  very  close  together,  a  planing  iron  is 
fixed,  which  removes  the  scored  surface  of  the  block  in  tho 
form  of  a  number  of  very  fine  fibres.  The  bundle  of 
knives  requires  to  be  very  carefully  adjusted,  so  that  all 
the  edges  are  in  the  same  plane.  To  do  this  a  special 
arrangement  is  necessary,  which  is  fully  described  and 
illustrated.  The  wood  fibres  possess  great  tensile  strength 
and  flexibility,  and  may  be  employed  as  a  substitute  fir 
hemp  in  cords,  string,  carpets,  &e. — E.  J.  B. 


VI.-DYEING,  CALICO  PKINTINa.  PAPER 
STAINma.  AND  BLEACHING. 

Recent    Progress  in   the   Chemical    Technology  of   Tcrlile 

Fabrics.  O.  N.  Witt.  Dingl.  Polyt.  J.  270,  273—278. 
The  bleaching  of  woollen  fabrics  is  now  almost  exclii- 
si\-ely  performed  by  means  of  hydrogen  peroxide.  It  has 
become  a  recognised  fact  that  some  other  body  which  has  a 
slight  decomposing  action  upon  the  peroxide  must  be 
present  during  the  bleaching.  Kochlin  recommends  the  use 
of  sodium  bisulphite  for  this  purpose.  The  fabrics  are 
steeped  in  the  hydrogen  peroxide,  allowed  to  remain  rolled 
up  for  a  short  time,  and  then  passed  through  sodium  bi- 
sulphite.  The  white  colour  thus  produced  is  very  perfect, 
and  in  some  cases  so  brilliant  that  the  bleaching  must  be 
stopped,  as  a  perfectly  white  colour  is  not  desirable  for 
wool. 

A  method  for  the  recovery  of  soap  from  the  colour-baths  of 
silk-dyeing  works  has  been  described  by  Gionoli.  The  soap 
is  precipitated  with  sulphate  of  iron,  and  the  iron-soap 
produced,  after  filtration  and  washing,  is  decomposed  by 
dilute  sulphuric  acid  under  a  pressure  of  i  tof  atmosphere. 

The  search  for  new  antimony  salts  to  take  the  place 
of  tartar-emetic  has  resulted  in  the  production  of  a 
number  of  double  fluorides  of  antimony.  One  of  them, 
Sbr3(NH^)2SOj,  has  been  patented  by  E.  de  Haen  (this' 
Journal,  1887,  727),  and  contains  47  per  cent,  of  antinionv 
oxide;  the  other,  made  by  Rud.  Kopp  &  Co.  (ibid.,  1888, 
566),  has  the  composition  .SbF3'NaF,  and  contains  66  per 
cent,  of  antimony  oxide.  liotli  are  cheaper  than  tartar-emetic, 
and  are  said  to  give  good  results.  The  same  firm  manufac- 
tures a  chromium  fluoride  of  the  formula  CroFg  +  8  U„0.  It 
is  a  dark  green  powder,  and  seems  to  be  easily  deeoinposed 
by  the  fibre.     It  is  used  chiefly  as  a  mordant  for  wool. 

The  fixation  of  chromium  by  woollen  fabrics  has  been 
experimented  upon  by  E.  Knecht.  As  the  result  of  his 
observations  he  finds  that  the  quantity  of  chromium  fixed 
by  the  cloth  depends  upon  the  concentration  of  the  solu- 
tions employed.  In  presence  of  sulphuric  acid  more 
chromium  is  fixed  than  from  pure  bichromate.  .Sodium 
bichromate  yields  up  more  chromium  to  the  wool  than  the 
corresponding  potassium  salt.  The  addition  of  tartaric 
acid  has  no  influence  on  the  quantity  of  chromium  fixed  bv 
the  fibre.  Chrome  alum  gives  up  twice  as  much  chromium 
to  wool  as  bichromate,  but  the  chromium  is  taken  up  in 
a  less  suitable  form.  The  quantity  of  chromium  taken  up 
by  wool  from  potassium  bichromate  increases  with  the  time 
of  contact  and  with  the  temperature.  The  chromium  is 
removed  chiefly  in  the  form  of  chromic  acid,  the  bichromate 
being  reduced  to  chromate. — H.  T.  P. 


Theory  of  Cotton  Bleaching.      A.   Schemer.     Bull.   .Soc. 
Ind.  Mulhouse,"l888,  399—438. 

The  introduction  of  the  "  Mather  "  keir  into  Alsace  has 
reopened  the  question  of  the  most  effectual  mode  of 
carrying  out  the  alkaline  treatment  in  cotton  bleaching. 
After   tracing   the  historical  development    of   the  process 
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which  has  held  its  own  for  50  years,  viz.,  lime  boiliog, 
followed  by  the  sofla-rosin  "  bowk,"  with  more  particiilar 
reference  to  the  controversial  papers  on  the  subject 
appearing  in  the  I5nll.  .-^oc.  Ind.  Mnlhouse  during;  the  jeai-s 
1829 — 1839,  the  author  {rives  a  detailed  account  of  lii.s 
recent  investigation  of  the  saponification  of  fatty  bodies  in 
contact  with  cotton  cloth.  (_)f  such  fatty  bodies  he  selected 
as  tvpical,  in  point  of  decree  of  resistance  to  saponification, 
(1)  tallow,  (2)  the  fatty  constituents  of  the  raw  cotton 
fibre,  (3)  cotton- seed  oil.  The  method  of  experimenting 
was  as  follows  : — Pieces  of  unbleached  cotton  cloth  of  100 
sq.  cm.,  after  receiving  in  the  centre  a  drop  of  the  oil  to  be 
investigated,  were  boiled  in  the  alkaline  solution  contained 
in  a  flass  flask,  or,  in  the  case  of  temperatures  exceeding 
100',  were  plaoeil  in  iron  tubes  and  then  in  a  pressure- 
boiler,  which  was  heated  by  means  of  an  oil-bath.  In  the 
latter  case,  therefore,  there  was  no  circulation  of  the 
alkaline  liquid.  At  the  conclusion  of  the  treatment  the 
pieces  were  well  wasbeJ,  dried,  and  examined  by  floating 
them  on  cold  water.  Incomplete  saponification  at  any  part 
was  revealed  by  the  tardy  penetration  of  the  water.  The 
times  necessary  for  complete  saponification  by  various 
alkaline  solutions  at  the  two  temperatures  of  100'  (with 
circulation)  and  120'  (without  circul.ation),  respectively^ 
are  given  in  the  subjoined  table  :  — 

Temperature  100". 


TTeight  ot  Reagents 
in  1,000  cc. 

Time  necessary 
for  Saponification. 

Eiitio  of  Times 

(lime  taken  in 

Caustic-rosin  bod 

=  unity). 

1 
Tallow.  Cotton  Fats. 

Cotton  Fats.  Tallow. 

10  gnus,  of  elastic  soda 

Hours. 

Hours. 

e 

1 

1 

21    ,,      rosin  

00      .,    barium  hydrate 

3J 

34 

0-c 

u-G 

10      „     lime 

12 

G 

1 

o 

5      „      caustic  soda  "J 
2J    „      rosin j 

18 

IS 

3 

3 

3      „      caustic  soda . . 

31 

18 

3 

5-7 

10     .,         ..      .... 

34 

IS 

3 

3-7 

10      „  soda  ash  (Sol va.v) 

58 

32 

5-3 

10 

10     „     soda  ash   ..."» 
2i    „      rosin ) 

02 

S(> 

6 

10 

20     ,,     soda  ash 

33 

U 

.. 

5      „      soda  ash ^ 

75    „      caustic  soda  ) 

32 

IS 

.. 

•• 

Temperature  120°. 


Weight  of  Reagents 
in  1, nonce. 


Time  necessary 
for  Saponification. 


Tallow.  Cotton  Fats.  Cotton  Fats.  Tallow, 

I 


Ratio  of  Times 

(Time  taken  in 

Caustic-rosin  boil 

=  unity). 


5  jrnns 

of  caustic  so3a 

Hours. 
Iti 

Houi-s. 

4 

10     „ 

„     •• 

18 

4 

2V   ., 

"t 

rosin ) 

8 

1 

4 

10     „ 

caustic  ^oda."^ 

1 

1        ^ 

4 

2i    .. 

rosin ) 

1"     - 

liim- 

\ 

.. 

The  most  important  points  elucidated  by  these  results 
are  as  follows  : — Sodium  hydrate  acts  with  twice  the 
rapidity  of  its  equivalent  of  carbonate,  and  the  rapidity  is 
not  sensibly  increased  by  increasing  the  proportion  of  the 
reagent  from  5  to  10  per  1,000.  Tlie  addition  ot  rosin 
increases  the  rapidity  ;  in  this,  case,  however,  it  is  further 
increased  in  the  proportion  3:1  by  increasing  the  alkali 
from  5  to  10. 

The  rapidity  of  the  action  of  lime  is  noteworth}-.  The 
increased  rapidity  of  action  of  the  solutions  at  the  higher 
temperature  is  also  to  be  observed. 

The  saponification  of  cotton-seed  oil  in  contact  with  the 
fibre  is  relatively  rapid  :  a  solution  of  10  grms.  of  soda  ash 
per  1,000  effects  a  complete  saponification  in  8  hours.  There 
is  in  this  case  an  additional  effect,  viz.,  the  saponification 
of  the  "  natural "  fatty  constituents  of  the  fibre,  which 
under  ordinary  conditions  would  have  required  33  hours' 
boiling.  Further  experiments  with  mixtures  of  tallow  and 
of  cotton-seed  oil  with  oleic  acid  served  to  establish,  as  a 
general  result,  that  the  neutral  fats  (pure  glycerol  ethers) 
are  much  more  rapidly  attacked  by  alkaline  solutions  when 
mixed  with  oils  which  readily  saponify.  This  result  is 
probably  attributable  to  an  emulsification  of  the  more 
resistant  oil  by  the  soap  formed  from  the  more  easily 
saponifieable  constituents  of  the  mixture. 

A  series  of  experiments  upon  the  rapidity  of  action  of 
sodium  hydrate  and  carbonate,  and  mixtures  of  those 
compoimds  in  varying  proportions,  shows  a  maximum 
result  when  a  proportion  of  carbonate  equivalent  to  2j  per 
cent,  of  the  total  alkali  (Xa^O)  was  present  :  a  result 
probably  also '  due  to  the  mechanical  properties  of  the 
solution. 

In  studying  the  saponifying  action  of  lime  solutions  it 
was  necessary  to  treat  the  pieces,  at  the  conclusion  of  the 
experiments,  with  an  acid,  and  subsequent!}'  with  alcohol, 
to  remove  the  fatty  acid  liberated. 

The  following  experiments  with  a  solution  of  10  grms. 
per  1,000  at  100°  C.  have  reference  to  the  saponification  of 
the  constituents  of  the  raw  fibre  : — 

(1.)  The  pieces  were  washed  after  the  boiling,  soured, 
and  treated  with  boiling  alcohol.  The  time 
required  for  complete  saponification  was  6  hours. 
(2.)  The  pieces  were  transferred  without  souring  to  a 
solution  of  soda  a.sh  (10  1,000)  in  which  they 
were  boiled  for  1  hour.  In  this  ease  it  was  found 
that  the  boiling  in  lime  could  be  reduced  to 
4  hours. 
(3.)  The  pieces  after  lime-boiling  were  soured,  hut 
treated  otherwise  as  in  (2).  The  duration  of  the 
lime-boiling  necessary  to  prepare  for  complete 
saponification  in  the  soda  solution  did  not  exceed 
/  hour. 

The  results  in  (2)  and  (3)  are  to  be  explained  as  cases 
of  the  '■  induced  "  saponification  elucidated  above.  The 
action  of  the  Jime  "  solution  "  at  the  higher  temperature 
(120°)  was  elucidated  by  the  following  observations  of  the 
course  of  a  boiKug  on  the  large  scale  : — A  sample  of  liquid 
withdrawn  after  some  hours'  boiling  was  found  to  be  free 
from  suspended  lime  and  showed  an  alkalinity  =  1  grm.  of 
CaO  per  litre.  The  quantity  of  lime  originally  added  bemg 
8 — y  grms.  per  litre,  the  difference  (7  grms.)  is  either  fixed 
on  the  tissue  or  present  as  neutral  salt  in  solution.  Analysis 
of  both  solution  and  cloth  showed  the  lime  to  be  distributed 
as  follows  :  4  grms.  as  neutral  salt,  2-88  grms.  fixed  in  the 
cloth.  The  great  activity  of  the  lime  solution  is  doubtless 
referable  to  this  fixation  of  the  base  upon  the  fibre. 

The  practical  conclusions  which  the  author  draws  fi-om 
the  results  of  his  experiments  are  that  complete  saponifica- 
tion of  the  fatty  constituents  of  the  cotton  fibre  is  effected 
— (1.)  By  a  single  treatment  with  caustic  soda  (solution) 
and  rosin.  (2.)  By  a  treatment  with  lime,  followed  by 
souring,  and  boiling  in  soda-ash  solution.  The  former  is 
rendered  possible  on  the  large  scale  by  the  now  well- 
known  Miither  keir,  and  is  gradually  displacing  the  latter, 
which  up  to  the  time  of  introduction  of  this  keir,  was  the 
standard  process.  The  author  freely  admits  the  advantages 
of  the  former,  which  he  refers  exclusively  to  the  mechanical 
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perfection?  ct  the  apparatus,  at  the  came  time  recording  a 
certaia  picforeuce  for  tlu'  oldt-r  niothoil  by  reason  of  its 
greater  "  elasticity  "  and  certainty. — C.  F.  ('. 


Cotton  Bleaching. —  Ilcsistnnce  of  Mordants  (Metallic 
O-ridcs)  to  Ike  Jilrachiiitj  Process.  A.  Seheurer.  Bull. 
Soc.  Ind.  Mulhouse,  1888,  439—441. 

Thk  following  oxides,  fi.xed  upon  cotton  cloth,  were  found  to 
resist  in  part  the  process  of  lime  lioiling  under  pressure, 
FeO,  b'e;.*),,,  SnO.,  AUO^^.  A  certain  pr'>]iortion  of  the 
oxides  yielded  to  the  action  of  the  solution,  this  proportion 
depending  upon  the  condition  of  jireparation  of  the  cloth. 
The  amount  retained  was  least  in  the  case  of  pure  hleached 
calico;  greater  in  the  ease  of  unWeached  calico ;  consider- 
ably greater  in  the  case  of  goods  prepared  in  "  olein." 

The  process  of  boiling  under  pressure  with  caustic  s^da 
and  rosin  was  found  to  completely  remove  all  the  metallic 
mordants  with  the  single  exception  of  iron  oxide. — C.  F.  C. 


Alizarin  lied  Discharge  on  Dark  Indigo  Slue  Ground. 
W.  Wiingler.  Mittheil.  des  k.  k.  Tech.  Gew.-JIuseums,  2, 
1— II. 

In  Mercer's  process  of  discharging  indigo-dyed  calico,  the 
cloth  is  prepared  with  potassium  ferrieyanide  and  printed 
with  alkaline  colours,  which  effect  the  discharge.  This 
method  can  only  be  applied  to  pale  or  medium  shades  of 
blue.  The  author  has  discovered  a  modification  of  the 
method  which  is  applicable  to  dark  shades.  When  iniligo- 
dyed  mercerised  cloth  is  primed  with  a  thickened  solution 
of  potassium  ferrieyanide,  and  passed  througli  caustic  soda 
at  15"  Tw.,  in  the  cold,  an  immediate  diseharge  of  the 
indigo  takes  place.  Attempts  were  made  to  add  acetate  of 
alumina  or  an  oxalic  or  hydrochloric  acid  solution  of  phos- 
phate of  alumina  to  the  printing  colour,  so  as  to  obtain  a 
deposit  of  alumina  on  the  discharged  cloth,  but  the  results 
were  not  satisfactory.  The  desired  result  was  obtained  by 
printing  a  colour  composed  of — 

1  Kallou  of  sulpliatc-acetate  of  aluniina  of  22"*  Tw.  made 

from  2  parts  of  acetate  of  lead  and  2^  parts  of  alum, 
4  11)3.  of  li?ht  calcined  farina. 
7>  lbs.  of  potassium  feiricyanide, 

and  passing,  for  20  to  25  seconds,  through  a  mixture  of 
4  parts  of  caustic  soda  of  19'  Tw.,  and  1  part  of  silicate  of 
soda  of  60'  Tw.,  maintained  at  60"  C,  washing  well,  after- 
wards dyeing  with  alizariu,  and  treating  in  the  ordinary  way 
to  brighten  the  red. 

An  analysis  of  the  fixed  mordant  gave — 

Per  Cent. 

SiOj 42-.372 

AI3O3 .3f74.5 

UjO  lS-640 

Na.jO 3  ■  728 

9!! -487 

To  obtain  good  results,  the  following  points  must  be 
attended  to : — 

1.  The  cloth  used  must  be  mercerised. 

2.  The  printing  colour  must  eonfain  as  much  ferrieyanide 
as  possible,  and  the  alumina  mordant  be  in  the  form  of 
sulphate-acetate.  The  consistence  should  be  rather  thin, 
and  the  colour  well  pressed  into  the  cloth  by  the  roller. 

3.  The  mordant  must  be  fixed  by  the  alkaline  silicate 
bath  without  delay,  the  indigo  on  tlie  printed  parts  being 
discharged  simultaneously  with  the  fixing  of  the  alnmina 
mordant.— E.  B. 


The  Dyeing  of  Paper  Pulp  with  Coal-tar  I'olours. 
M.  Coulon.  jMittheil.  des  k.  k.  Tech.  Gew.-Museunis,  2 
28—34.  ' 

CoNTRAKT  to  the  general  opinion  that,  with  the  exception 
of  chrysamine,  the  dyes  of  the  Congo  group  are  not  suitable 
for  paper  dj-eing,  the  author  finds  that,  when  the  percentage 
of  dye  used  is  not  too  large,  if  is  entirely  absorbed,  and  the 
dye-bath  left  clear.     This  diseo\ery   has   been   made    the 


subject  of  a  patent.  The  dyes,  e.g.,  ( 'ongo,  azo-blue,  .tc, 
are  too  expensive  to  use  alone,  and  advantage  is  taken  of 
the  fact  that  they  act  as  mordants  for  other  dyes.  A  red 
colour  is  obtained  by  dyeing  with  Congo  and  tlieu  with 
safranine  or  roeelline.  It  is  noteworthy  that  by  employing 
first  roeelline  and  then  safranine,  a  good  red  is  produced" 
either  with  or  without  the  Congo-red.  By  adding  cosin  to' 
the  rosin  size,  and  applying  the  same  to  the  red-dvcd  paper, 
the  characteristic  fluorescent  red  is  cheaply  produced.  Pul))' 
dyed  with  chrysamine  can  be  topped  with  anramiue  for  a 
pleasant  shade  of  yellow.  A  little  safranine  mixed  with 
auramine  produces  an  oran^^e. 

Jlethylene  blue  is  an  excellent  dye  for  na])er,  but  dark 
blue  shades  cannot  be  obtained  with  it."  A  satisfactory 
dark  blue  was  obtained  by  preparing  with  alum,  dyeing 
with  Azo-blne,  and  tinting  with  a  mixture  of  Soluble  blue, 
nigrosine,  logwood  extract,  and  magenta— altOTcthn' 
amounting  to  1  •  5  per  cent,  of  the  weight  of  the  dry  pulp. 

Aniline  black  is  produced  on  tlie  pulp  bv  addinn-  k 
solutiou  of  5  per  cent,  of  aniline  salts  (reckoned  on  ''the 
weight  of  dry  pulp),  working  five  to  six  hours,  then  running 
the  Inpior  out  of  the  cylinder,  adding  G  per  cent,  of  potas- 
sium bichromate  and  the  calculated  quantity  of  hvdroehlorie 
acid  thereto,  and  running  or  pumping  back  again.  The 
pulp  is  then  worked  till  it  is  coloured  black,  when  a  small 
quantity  of  chloride  of  copper  is  added,  Avhich  prevents  the 
'•  after-greening." 

There  is  further  mentioned  a  method  of  dyciug  a  ehronic- 
iron  logwood  black,  by  mordanting  for  three  hours  with  a 
solution  of  chrome  and  iron  alums,  and  then,  after  removing 
the  solution,  dyeing  with  6— 10  per  cent,  of  solid  logwood 
extract  and  1  to  2  per  cent,  of  bichromc.— E.  H,  " 


PATENTS. 

Improvements  in  the  Treatment  of  Veyctabte  Fibres,  and  of 
Yarns  and  Fabrics  Manufactured  therefrom.  A.  Prinz 
and  E.  Quellmalz,  Saxony.  Eng.  Pat!  5838,  April  2, 
1884.     6(/.     C^'ceond  Edition.) 

This  invention  relates  to  the  treatment  of  the  nettle  fibre 
rhea,  hemp,  flax.  Sunn,  Gambo,  Sida,  and  other  fibres' 
especially  jute,  and  their  preparation  for  use  in  textile  and 
paper-making  industries.  In  the  ease  of  jute  the  inventors 
have  succeeded  in  preparing  fibre  that  can  be  spun  into  the 
finest  yarn.  The  process  consists  in  macerating  the  fibre  for 
24  hours  in  a  clear  solution  of  bleaching  powder  of  a  stremnh 
of  .about  6-5  per  cent.  The  fibre  is  placed  horizontall/in 
tanks  made  of  wood,  metal,  or  masonry.  Bv  this  process 
the  gluten  as  well  as  the  ligneous  starch  will  he  for  the  most 
part  removed.  In  the  case  of  jute,  a  substance  called 
"  jutme  "  by  the  inventors,  is  removed.  The  second  iiart  of 
the  process  consists  in  a  treatment  with  caustic  alkalis 
together  with  benzene,  petroleum,  or  carbon  disulphide' 
at  a  pressure  cf  from  3  to  6  atmospheres  for  from  two  to 
five  hours.  The  material  may  be  ad^•antageously  contained 
m  perforated  receptacles,  which  are  then  placed  vertically 
in  the  boiler.  After  this  treatment  the  fibre,  which  is  now 
entirely  free  from  encrusting  matter,  may  be  washed 
bleached,  and  dried.  If  it  be  desired  to  impart  a  woolly 
appearance  to  the  fibre  it  may,  previous  to  the  maceration 
m  bleaching  liquor,  be  treated  with  a  cold  solutiou  of 
caustic  soda  of  45'  Baume  for  50  hours.  (This  Journal 
1885,  205.)— E.  J.  B. 


Improvements   relating   to    the    Bleaching,     Di/ein,/,    and 

similar    Treatment  of  Cloth  and  other  Falirics  'and  to 

Apparatus  therefor.     G.  A.  Schleber,  Greiz,  Germany 

Eng.  Pat.  17,102,  December  12,  188".     8rf. 

The  shrinkage  in  width,  incurred  in  bleaqhing  and  dvein"- 

in    the  ordinary   machines,  is    not  only  obviated,   but   an 

increase,  both  in  width  and  length,  is  claimed  to  be  obtained 

by    passing    the    cloth    through    a    bleaching    or   dyeing 

machine,  whilst  stretched  by  two  endless  chains,  whicli"  hold 

the  edges  of  the  cloth  by  means  of  needles  or  clutches.     A 

drawing  is  given. — E.  B. 
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/iiiproremenis  in  or  relating  to  Bleaching  by  Electrolysis. 

v..  M.  H.  Androoli,  Hrixtoii      Eiig.  I'at.   13,192,  Septera- 

bi-rl2,  1888.  6(/. 
A  fiRii)  or  grating  is  made  bv  fi-xing  through  a  grooved 
leoeptai-lo  the  ends  of  a  number  of  charcoal  rocls,  which 
have  been  coated  first  with  copper  and  then  tin.  The 
emerging  tinned  ends  are  placed  in  a  batli  of  molten  lead, 
then  a  strip  of  copper,  or  a  brass  rod,  is  placed  over  the 
lead  coaling,  and  the  whole  dipped  into  a  bath  of  some 
insulating  material.  The  charcoal,  of  which  the  rods  are 
made,  must  be  at  least  twice  bal<ed,  and  immersed  in  a 
boiliu's  bath  of  sugar,  syrup,  or  glucose,  previous  to  each 
bflkint'.  A  concentrated  solution  of  common  salt  is  used 
as  the\'Iectrolyte,  and  the  current  is  alternated,  to  avoid  the 
discolouration  of  the  bath  and  the  too  rapid  destruction  of 
the  charcoal  electrodes. — E.  B. 


Improvements  in  Ungumming  and    lileacUing  hy    Electro- 
li/sis   China    Grass,   Rhea,    Ramie,    and  other   Nettles. 
K.  M.  H.  Andreoli,  Brixton.     Eng.  Pat.   13,194,  Septem- 
ber 12,  1888.     6rf. 
Bi  XDLKS  of  decorticated  ramie,  &c.  tied  at  their  extremities 
are  placed  in  trays,  superposed  over  one  another  in  crates, 
or  are  fastened  together  to  form  a  continuous  ch;iiu.     The 
fibre  is  well  scoured  with  alkali,  with  or  without  soap,  and, 
after  rinsing,  bleached  by  being  immersed  in  a  cold  bath, 
]ireparcd  by  the  electrolysis  of   soiiium  chloride,  or  other 
chloride,  at  10"  to  15' Tw.,  air  being  forced  into  the  bath 
in  order  to  cause  the  liquor  to  circulate.    Charcoal  electrodes 
arc    used.     (.See   Eng.   Pat.    8161    and    13,192 ;  preceding 
abstract.) — E.  B. 


An  Improved  Apparatus  for  Cleansing  Wool  and  other 
'fertile  Products.  G.  and  A.  Burnell,  Hindmarsh, 
S.  Australia.  Eng.  Pat.  14,039,  .September  29,  1888.  lid. 
'I'UE  wool  or  other  material  to  be  purified  is  passed  by 
means  of  an  endless  apron  into  a  tank,  in  which  a  large 
drum  revoh  es.  On  the  periphery  of  the  drum  a  number  of 
rollers  are  fixed  and  kept  pressing  on  the  drum  by  means 
of  springs.  Thj  tank  is  partly  filled  with  benzene  or 
other  suitable  solvent.  The  wool,  in  a  continuous  stream, 
passes  between  the  rollers  and  the  drum  into  the  solvent, 
where  the  grease  is  extracted,  and  the  sand,  dirt,  &c. 
loosened.  The  latter  fall  through  a  layer  of  water  to  the 
bottom  of  the  tank,  from  which  they  are  continuously  re- 
moved. On  leaving  the  tank  the  wool  is  squeezed  by  rollers 
and  pa.sses  into  a  smaller  tank,  containing  water  heated  to 
any  desired  temperature,  where  the  pota,^h  and  other  soluble 
salts  are  extracted.  This  tank  is  also  similarly  fitted  with 
a  drum  and  rollers. — E.  J.  B. 


VIl.-ACIDS,  ALKALIS.  AND  SALTS. 

Fiscal  ■'Saltpetre  Deposits    in    'J'arapaca.      L.    Darapsky. 

Chcm.  Zeit.  12,  1358—1359. 
Tin;  following  description  of  these  deposits  is  compiled  from 
reliable  sources  and  was  given  by  L.  Aldunate  to  the  Chili 
Senate  on  .Inly  27,  1888,  with  regard  to  the  proposed  sale 
of  the  fiscal  saltpetre  deposits.  The  deposits  include 
i;"  works  which  cover  an  area  of  7,823  estae.is  (1  est;ica  = 
3.i,0ll(l,000  sq.  yds.  (abont)),  and  include  about  one-half  of 
the  saltpetre  deposits  formerly  acquired  by  Peru,  and  about 
two-thirds  of  the  total  deposits  of  Tarapac.-i.  According  to 
a  low  estimate  taken  iu  187G  each  "estaca"  contains 
lOO.onO  Spanish  cwt.(l  Spanish  cwt.  =  45  kilos.),  of  saltpetre, 
and  therefore  the  7,823  estacas  together  782.3011,000  cwt. 
(Spanish).  Deducting  20  per  cent,  for  wear  and  deprecia- 
tion, and  allowing  forthe  estac.as  which  contain  no  saltpetre, 
there  is  a  remainder  of  025.840,000  cwt.  The  total  amount 
nf  saltpetre  exported  from  these  fiscal  deposits  between 
Ig.'io  and  January  188S  comes  tci  155,271,6fil  cwt.,  of  which 
25,04t>,438  wcro  exported  during  the  year  1880-87.  In 
addition  to  the  above  the  State  possesses  10,000  estacas 
which    arc    no    longer    lyoiked;    atcordiii;:   to    the    above 


estimate  these  are  capable  of  yielding  no  less  than 
1,000,000,000  cwt.,  which,  reckoned  at  20  centavos  per  cwt., 
represent  a  sum  of  200,000,000  pesos  (1  peso  =  3s.  9rf.). 
The  present  price  of  saltpetre  is  2  pesos  45  centavos  per 
cwt.,  and  this  yields  a  profit  of  50  per  cent,  when  sold  at 
26f/.  per  cwt.  There  are  some  60  private  saltpetre  works  iu 
Tarapaca,  including  about  7,800  escacas,  which  are  capable 
of  yielding  about  30,000,000  cwt.  annually.  The  yearly 
output  of  these  works  from  1881  to  1886  varied  from 
7 — 12  million  cwt.,  and  for  1887  was  15,245,995  cwt.;  that 
for  1888  is  estimated  at  18,000,000  cwt.  There  is  every 
reason  to  believe  that  the  saltpetre  industry  is  capable  of 
extension,  and,  in  fact,  5,500,000  cwt.  have  been  used  in 
Europe  during  the  three  first  months  of  the,  present  year: 
of  this  quantity  as  much  as  90  per  cent,  has  probably  been 
employed  for  agricultural  purposes. — C.  A.  K. 


Preparation   of  Magnesia  in     California.     F.    Gutzkow. 

Dingl.  Polyt.  J.  270,  30-38. 
This  is  a  description  of  the  manufacture  of  magnesia  from 
sea  water.  Its  use  is  chiefly  as  an  absorbent  for  nitro- 
glycerol.  The  mother-liquor  from  salt  works  is  treated  with 
milk  of  lime,  the  precipitated  magnesium  hydrate  allowed  to 
settle,  the  waste  liquor  decanted,  and  the  precipitate  stirred 
up  with  the  necessary  quantity  of  fresh  water  through 
which  a  stream  of  carbonic  acid  is  passed  till  the  precipitate 
is  dissolved  as  the  double  carbonate.  It  is  allowed  to  stand 
and  the  clear  solution  decanted,  heated  rapidly  to  70'  C., 
and  then,  as  gradually  as  circumstances  require,  to  99°  C. 
and  boiled,  filtered,  and  the  precipitated  magnesia  alba  so 
obtained  dried  on  plates  heated  by  steam.  If  it  be  desired 
to  produce  pure  magnesia,  the  original  mother-liquor  is  first 
cleared  from  organic  matter  by  treating  with  alum,  the 
quantity  required  being  about  100  kilos,  for  eveiy  cubic 
metre  of  solution.  This,  however,  varies  according  to  the 
season  of  the  year.  The  arrangement  of  the  plant  used  is 
described  in  detail  and  a  sectional  elevation  given.  It 
consists  essentially  of  a  series  of  tanks  at  different  eleva- 
tions, communicating  one  with  another,  so  that  the  operation 
commenced  in  the  highest  tank  is  carried  on  through  the 
series,  and  finished  in  the  lowest.  The  cost  of  manufacture, 
with  a  daily  production  of  about  650  lbs.,  is  4i  cents  per  lb., 
and  the  selling  price  about  10  cents  per  lb. — A.  W, 


Action  of  Sulphuric  Acid  on  Ferrous  and  Aluminium 
Sulphates.     V.  Jeremin.    Kuss.  phys.-chcm.  Gcs.  20,  468. 

WiTit  the  view  of  discovering  a  simpler  method  for  the 
removal  of  iron  from  aluminium  sulphate,  the  author 
studied  the  behaviour  of  both  these  sulphates  with  con- 
centrated sulphuric  acid  of  sp.  gr.  1'83. 

The  largest  amount  of  precipitate  is  obtained  from  a 
saturated  solution  of  ferrous  sulphate  (27  grms.  of 
reS0|.7  II..0  in  50  cc.  of  water)  by  adding  the  same 
quantity  of  sulphuric  .icid  (sp.  gr.  1'83). 

If  more  or  Icjis  sulphuric  acid  be  added  the  precipitate  is 
less.  If,  however,  the  strength  of  the  iron  solution  varies, 
but  the  quantity  of  sulphuric  acid  remains  the  same,  then 
the  stronger  the  solution  the  more  iron  is  precipitated. 

In  the  case  of  a  saturated  solution  of  aluminium  sulphate, 
the  more  sulphuric  acid  is  added  the  less  will  be  the  pre- 
cipitate. Five  cc.  of  acid  to  5  cc.  of  aluminium  solution 
produce  such  a  precipitate  that  the  whole  becomes  a  thick 
mass,  whereas  20  cc.  of  acid  produce  with  5  cc.  of  aluminium 
solution  a  very  faint  turbidity. 

Nevertheless  complete  separation  cannot  be  effected,  as 
the  aluminium  during  precipitation  always  carries  some 
iron  witli  it.— T.  L.  R. 


PATENTS. 


A  Process  for  Obtaining  Nitrogen  or  Nitrogenous  Afixtures 
from  A'itrogeHous  Substances.  M.  von  S'allzan,  Berlin, 
and  L.  Tr.a'Us,  Schellenken,  Gernmnv.  Eng.  I'at.  14,831, 
October  31,  1887.     Gd. 

Tins  invention  relates  to  a  process  for  obtaining  the 
nitrogen  contained  in  all  kinds  of  substances,  which 
nitrogen  by  the  oxidation  of  these  mixtures  is  disengaged 
in  the  form  of   ammonia.     The   oxidation   is  cftected  iu  the 
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presence  of  certain  auxiliary  su^jstanccs,  such  as  sulphur, 
compounds  of  sulphur,  oaluiuiii,  uianpanesc,  or  luixturrs  of 
these  substances.  The  resiiluo  after  the  o.\i(Iatiou  is 
collected  and  lixiviated,  and  yields  a  solution  of  animoniuui 
salts.  Or  it  may  he  used  directly  as  a  nitrogenous  manure. 
The  practical  detiiils  of  the  process  will  vary  with  ditferent 
materials  of  animal  and  vegetable  origin.  Sometimes  it  will 
he  found  useful  to  mix  the  nitrogenous  material  with  the 
auxiliary  substances,  and  cover  the  mi.'iture  with  gypsum, 
which  will  retain  all  the  ammonia  as  ammonium  sulphate. 

— S.  II. 


A    Process  for    the    Separatum    of  Zinc   Hi/drulc    us    a 

Crystalline   Body  from    Solution    in  the  Fi.ved   Alhali 

Hydrates.      H.    Senier,    London.      Eng.    Pat.    lo,lG8, 

November  7,  1887.    id. 

A  SOLUTION  of  sodium  or  potassium  hydrate,  which  contains 

more  than  6  per  cent,  of  zinc   hydrate,  is  evaporated  until 

it  attains  a  specific   gravity  of  1'6.     The  solution   is  then 

allowed   to  cool,  when  zinc  hydrate  will  slowly  crystallise 

out.      After  separating   those  crystals,   the   mother-liquor 

may  be  used  as  au  exciting  liquid  for  a  primary  battery,  in 

which  the  elements  consist  of  zinc  and  iron. — S.  II. 


Improvements  in  Apparatus  for  -the  Production  of  0.cyyen 
and  Nitrogen  Oases  from  Atmospheric  Air.  E.  B.  P^UiCe- 
Clark  and  L.  Chapman,  London.  Eng.  Pat.  16,987, 
Ueeemher  9,  1887.     Sd. 

This  invention  has  for  its  object  economy  in  the  production 
of  oxygen  and  nitrogen  from  atmospheric  air,  and  has 
reference  to  the  process  described  in  Eng.  Pat.  ISS.i,  157 
(this  Journal,  18SC,  40).  According  to  the  present  im- 
provements the  retorts  in  which  anhydrous  barium  oxide  is 
contained  are  made  of  but  small  sectional  area  so  as  to 
contain  only  a  small  quantity  of  the  material  to  be  treated 
and  to  present  a  large  heating  surface  to  the  furnace.  All 
the  retorts  open  into  one  common  chamber  covered  by  a 
door.  The  retorts  are  placed  in  an  inclined  position,  so 
that  the  charge  cannot  leave  clear  air  passages,  and  all  the 
air  passes  through  the  charge  of  baryta.  For  effecting 
jieroxidation  and  desoxidation  of  the  baryta  diiierent  degrees 
of  temperature  are  required,  and  in  order  to  effect  this 
change  of  heat  as  rapidly  as  possible,  the  walls  of  the 
furnace  in  which  the  retorts  are  placed  are  nuide  of  a 
water  casing,  which  is  really  a  Heam  boiler,  used  for 
generating  the  steam  for  driving  the  air-pump.  For  the 
purpose  of  providing  for  continuous  working,  each  side  of 
the  furnace  contains  a  set  of  retorts,  and  there  is  also  an 
arrangement  of  flues  and  dampers  so  that  the  fire-gases 
first  impinge  upon  that  set  of  retorts,  the  charge  of  which 
is  to  be  desoxidised,  and  afterwards  heat  another  set  of 
retorts  to  the  lower  temperature  necessary  for  the  peroxida- 
tion of  their  contents.  By  reversing  the  damper  the 
products  of  combustion  pass  in  the  reverse  direction,  and 
the  set  of  retorts  which  was  previously  at  a  lower  heat  for 
peroxidation  is  now  raised  to  a  high  heat  suitable  for 
desoxidation,  and  the  other  set  to  a  low  heat  for  peroxida- 
tion. .\gain,  by  another  arrangement  the  products  of 
combustion  are  passed  directly  into  the  chimney,  whenever 
it  is  necessary  to  rapidly  cool  a  set  of  retorts  to  the  heat 
suitable  for  peroxidation. — S.  H. 


Improvements  in  the  Packing  of  Acids.  W.  White  and 
A.  Rickmann,  London.  Eng.  Pat.  17,095,  December  12, 
1887.     4d. 

The  acid  is  mixed  with  a  dry  salt  to  which  it  is  indifterent, 
and  preferably  a  salt  which  crystallises  with  much  water. 
Thus,  sulphuric  acid  is  mixed  with  anhydrous  sodium 
sulphate  or  magnesium  sulphate;  hydrochloric  a'lid  with 
chloride  of  calcium  or  magnesium,  and  so  forth.  The  salt 
is  dissolved  in  the  acid  by  the  action  of  heat,  and  as  soon  as 
solution  IS  effected  the  mixture  is  cooled  in  order  to  solidify. 
The  salt  mixed  with  the  acid  does  not  in  many  cases 
interfere  wiih  the  use  of  the  acid,  whereas  its  solid  state 
facilitates  its  transport. — S.  H. 


Improvements  in  Condensers  and  Towers  fur'the  Condensa- 
tion   of  Acid    and    Corrosive    liases.        D.    Herman, 
St.  Helens.    Eng.  Pat.  17,255,  Ueeemher  Ij,  1887.     8i/. 
Thk  invention  consists  essentially  in  constructing  the  con- 
densing towers  of  a  series  of  glass  pipes,  carried  by  bearers. 


d"^ 


Eig.  3. 


each  of  the  pipes  having  at  one  end  au  external  flange,  and 
at  the  other  an  internal  flange,  the  internal  flange  being  of 
less  diameter  than  the  external.  Eig.  1  is  a  view,  pail  in 
elevation  and  part  in  vertical  section,  and  Eig.  2  a  plan  of 
the  tower  ;  a  being  the  glass  pipes  with  the  external  flanges 
b  and  the  internal  flanges  r,  at  the  lower  end.  This  end 
fits  within  the  upper  end  of  the  tube  beneath  ;  d  are  glass 
grids  resting  on  the  internal  flanges,  whde  the  tubes  are 
filled  with  coke  or  other  suitable  material  ;  .?  are  cross 
bearers,  and  /  curved  blocks  resting  on  the  cross-bearers. 
These  blocks  .ire  furnished  at  their'upper  ends  with  strips 
of  india-rubber  y.  which  fit  under  the  llanges  it,  and  sustain 
them  in  position.— S.  H. 


Improvements  in  the  Manufacture  of  Chlorine.  L.  Jlond 
and  G.  Eschellniann,  Northwicli.  Eng.  Pat.  17  273 
December  15,  1887.     6d  '       ' 

This  improvement  is  iu  the  manufacture  of  chlorine  from 
hydrochloric  acid  or  ammonium  chloride  by  means  of 
magnesia.  If  magnesia  be  treated  at  a  certain  temperature 
with  hydrochloric  acid  or  ammonium  chloride,  steam  and 
magnesium  chloride  or  oxychloride  are  formed  in  the  first 
case,  ammonia  in  addition  to  the  preceding  in  the  second 
case.  To  obtain  chlorine,  the  magnesium  chloride  or 
oxychloride  is  heated  to  a  higher  temperature  and  oxidised 
with  dry  air.  The  steam  generated  iu  the  preceding 
reaction  is  quickly  absorbed  by  the  magnesium  chloride 
or  oxychloride,  and  this  absorbed  quantity  of  water  beino- 
evolved  in  the  treatment  at  a  higher  temperature  by  aii\ 
causes  the  retrograde  formation  of  hydroclilorie  acid,  which 
quantity  varies  from  20  to  40  per  cent,  of  the  total  quantity 
of  chlorine.  In  order  to  prevent  this  formation  of  hydro- 
chloric acid  the  inventors  mix  with  the  magnesia,  before  it 
is  treated  with  hydrochloric  acid  or  ammonium  chloride,  a 
certain  amount  of  a  fixed  alkali  chloride,  pivferably 
chloride  of  scdiuin  or  potassium,  5  to  10  per  cent,  of  the 
quantity  of  the  magnesia  being  found  suflicient.  This 
admixture  of  a  fixed  alkali  is  said  to  prevent  the  absorption 
of  steam  by  magnesia,  and  during  the  oxidation  with  air  all 
the  chlorine  is  obtained  as  such.  After  the  oxidation  the 
magnesia  is  ready  for  a  renewed  treatment  with  hydro- 
chloric acid  or  ammonium  chloride,  as  the  fixed  alkali 
remains  unaltered  and  retaius  its  activity  continually.  For 
the  purpose  of  continuously  producing  chlorine  from  hydro- 
chloric acid  gas,  a  mixture  of  this  vapour  with  air  at  a 
suitable  temperature,  preferably  from  450  to  550' C,  is 
passed  over  the  magnesia  mixed  with  alkali  chloride.— S.  H. 
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Jinprnvcments  in  the  Purification  of  Sulphuric  Acid.     F. 

L.   Teed,  London.      Eng.    Tat.    17,612,   December  22, 

1887.  Ad. 
The  object  of  this  iuveutiou  in  the  removal  of  lead  from 
sniphiiric  acid.  The  cold  acid  is  treated  with  Iivdrochloric 
acid  ill  the  form  of  the  aqueous  sohitioii,  or  h}  droehhiric 
acid  gas  may  he  freneratcd  in  the  suljihurie  acid  hv  the 
addition  of  sodium  cliloride.  The  lead  is  thereby  precipi- 
tated, and  after  removing  the  precipitate  the  hydrochloric 
acid  reniaiuing  in  the  purified  sulphuric  acid  is  removed  by 
all}"  suitable  means. — S.  H. 


Improvement  in  the  Production  of  White  Lead  or  Carbonate 
of  Lead,  and  the  Apparatus  therefor.  K.  W.  E.  Maclvor, 
London.  Eng.  I'at.  10,42G,  July  18,  1888.  6d. 
Aci:r.VTK  of  ammonia  or  other  alkaline  acetate  is  caused 
to  act  upon  the  oxide,  or  any  other  compound  of  lead,  in 
vessels  described  in  the  specification,  carbonic  acid  being 
afterwards  introduced.  The  process  is  a  continuous  one, 
tlie  ammonium  acetate  being  used  over  and  over  again. 

— E.  G.  C. 


Improvements  in  the  Manufacture  of  White  Lead,  and  i7i 
the  Means  and  Apparatus  emploi/ed  therein.  N.  K. 
:Morris,  Denver,  U.S.A.  Eng.  Tat.  13,444,  .September 
18,  1888,  Sd. 
A  <'iiAMnnn  of  wood  or  other  suitable  material,  with  a 
tiled  floor,  is  fitted  with  horizontal  shelves,  on  which 
metallic  lead  in  the  form  of  fine  wire  or  sponge  is  placed. 
It  iilso  contains  a  number  of  shallow  vessels  filled  with 
acetic  acid,  which  are  replenished  when  necessary  from  a 
tank  on  the  top  of  the  chamber  communicating  with  them 
by  suitably  arranged  pipes.  The  intake  of  a  blower  is 
connected  with  S(une  source  of  carbonic  acid  gas,  such  as 
a  reservoir  or  kiln,  and  also  with  one  end  of  the  chamber, 
while  its  delivery  jiipe  is  attached  to  the  opposite  end  of 
the  chamber.  The  chamber  is  heated  in  any  suitable 
manner,  preferably  by  steam  pipes  beneath  it.  At  the 
temperature  thus  attained,  the  acetic  acid  vapourises,  and  is 
drawn  into  the  blower,  where  it  is  mixed  with  carbonic  aciil 
.■;as,  and  returned  to  the  chamber.  The  blower  is  run  at 
such  a  speed  as  to  cause  only  a  gentle  circulation  of  the 
mixed  gases,  and  not  a  definite  current.  The  supply  of 
carbonic  acid  gas  is  regulated  by  means  of  a  cock  acc(uding 
to  th^^  rate  at  which  it  is  absorbed  by  the  lead.  The  novelty 
of  the  process  is  said  to  consist  in  the  vapourisation  of  the 
acetic  acid  and  its  circulation  in  company  with  the  carbonic 
acid  gas.  It  is  claimed  that  the  conversion  of  a  cjuantity 
iii  lead  which  would  take  100 — 120  days  by  the  older 
processes,  is  effected  in  4  or  5  days  by  this  method. — U.  B. 


VIII.-GLASS,  POTTERY, 
EAETHENWARE. 


AND 


fllassfnr  Optical  and  Scientific  Purposes.     .Schlotf.     Ber. 
d.  Vereins  z.  Forderung  d".  Gcwerbfl.  3,  1888,  1C2. 

Tiir:  experiments  made  at  Jena  by  Abbe,  C.  and  K.  Zeiss, 
and  the  author,  have  shown  that  boric  and  phosphoric  acids 
are  the  only  oxygen  compounds  that  can  replace  silicic 
acid  in  glass,  but  that  these  can  give  rise  to  a  \ery  large 
immber  of  varieties  of  glass.  In  addition  to  the  five 
substances,  silica,  potash,  soda,  lead,  and  lime,  generally 
used  in  the  manufacture  of  glass,  any  of  the  following 
28  substances  may  be  added  in  the  proportion  of  not 
less  than  10  per  cent,  according  to  the  result  required  : 
boron,  phosphorus,  lithium,  magnesium,  zinc,  cadmium, 
barium,  .strontium,  aluminium,  beryllium,  iron,  manganese, 
cerium,  didjminm,  erbium,  silver,  mercury,  thallium, 
bismuth,  antimony,  arsenic,  molybdenum,  niobium,  tungsten, 
tin,  titanium,  uranium,  fluorine.  Fletcher's  gas  furnace 
was  cmjiloyed  for  iiuantities  up  to  2.5  kilos. 


The  presence  of  boric  acid  in  crown  or  flint  glass  causes 
reduced  dispersion  towards  the  blue  end  of  the  spectrum, 
and  increased  dispersion  towards  the  red  end,  and  lance 
it  is  possible  to  eliminate  the  secondary  spectral  colours. 
Potassium,  sodium  and  fluorine  produce  the  reverse  effect. 
Boric  acid  is  the  essential  basis  of  all  flint  glass  in  which 
the  elimination  of  the  secondary  spectrum  is  reipiired. 
Glass  which  contains  boric  or  phosphoric  acid  must  contain 
only  a  very  small  proportion  of  alkali,  or  the  polished 
surfaces  rapidly  alter  in  contact  with  air.  This  defect 
can  generally,  howexer,  be  removed  by  adding  to  the 
glass  an  increased  percentage  of  alumina  or  zinc  oxide. 

The  discovery  that  glasses  which  contain  phosphoric 
acid  together  with  magnesia,  alumina,  or  potash  have  a 
very  low  dispersive  power,  has  made  it  possible  to  prepare 
crown  glass  with  a  very  much  lower  dispersion  than  any 
previously  made. 

Barium  oxide  and  phosphoric  acid  yield  a  glass  in 
which  a  refractive  index  of  1'55  to  1"59  is  accompanied 
by  verj'  low  dispersive  power.  jUuminium  sodium  barium 
borate  j'ields  a  borax  crown  glass  with  peculiar  and  very 
valu.able  properties.  A  borax  glass  which  contains  50  per 
cent,  of  boric  anhydride  is  very  sensitixe  to  moisture,  but 
becomes  non-hygroscopic,  and  fulfils  all  requirements  if 
alumina,  zinc  oxide,  or  barium  oxide  be  added. 

In  the  prevention  of  internal  strains  the  gradual  solidi- 
fication and  cooling  of  the  glass  is  a  point  of  the  greatest 
importance.  It  was  found  advisable  to  employ  a  chamber 
heated  directly  by  a  flame,  the  temperature  being  conti'olled 
and  reduced  automatically  by  means  of  a  thermometer 
containing  mercury  vapour.  The  points  of  solidification  of 
glasses  lie  between  370^  and  46.5°,  and  the  process  of  cooling 
through  this  interval  of  temperature  has  been  extended  from 
a  few  days  to  four  weeks.  The  results  obtained  by  this 
mode  of  treatment  are  much  better  than  any  that  have 
been  obtained  before.  The  operation  is  retarded  as  satis- 
factory if  one-fifth  of  the  glass  melted  in  each  operation  is 
obtained  in  plates  which  are  suitable  for  optical  purposes. 

Tlie  .lena  fiictory  also  makes  a  speciality  of  glass  for 
thermometers.  It  is  found  to  be  essential  that  only  one 
alkali  should  be  present,  but  this  may  be  either  potash  or 
soda.  In  ju-actice  soda  is  used  because  it  is  readily  obtained 
free  from  potash,  whereas  the  latter  is  not  readily  obtained 
free  from  soda.  A  glass  which  contains  7  per  cent,  of  zinc 
oxide,  7  per  cent,  of  lime,  14  per  cent,  of  sodium  oxide, 
2. J  per  cent,  of  alumina,  and  2  per  cent,  of  boric  anhydride, 
is  sufficiently  fusible,  but  has  considerable  jowers  of 
resistance  and  answers  excellently  for  this  particular 
purpose.—  C.  H.  B. 

Determination  of  the  Firc-liesistinij  Power  of  Earthenware 
and  the  Determination  of  Hiyh  Temperatures.  K.  Zul- 
kowski.     Chem.  Zeit.  12,  1390—1391. 

Segek  has  suggested  that  a  scale  for  the  measurement  of 
high  temperatures  in  ovens  can  be  made  \>y  employing 
definite  mixtures  of  Zettlitz  kaolin,  quartz,  felspar,  and 
marble,  which  wduld  show  various  degrees  of  crackling  at 
higher  or  lower  temperatures,  according  to  their  composi- 
tion. These  mixtures  are  distinguished  by  different  numbers 
and  are  shaped  in  the  form  of  a  tetrahedron.  For  very 
high  temperatures  mixtures  of  Zettlitz  kaolin  and  quartz 
only  are  employed.  Such  scales  can  also  be  used  for 
determining  the  fire-resisting  power  of  earthenware. 

—0.  A.  K. 

PATENT.S. 

Imjirovemenis  in  the  Manufacture  of  Cvinpounds  from 
Earthenware  adini.ved  leith  otiier  Materials.  S.  Pitt, 
Sutton.  From  M.  S.  Higbie  and  G.  Frelinghuyseii, 
New  Jersey,  U.S.A.  Eng.  I'at.  15,875,  November  18, 
1887.     6d. 

This  invention  relates  to  the  manufacture  of  "  compounds 
of  earthenware,"  which  shall  be  impervious  to  air  and 
water.  Calcined  clay  is  broken,  granulated,  or  pulverised, 
mixed  while  still  hot  with  hot  asphaltum,  paraflin  wax, 
&c.,  and  pressed  into  any  desired  form. — E.  G.  C. 
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Improiemcnts  in  Manufacturing  and  Treating  Vilrifiahle 
Colours  vr  Pigminls,  and  in  Apparatus  therefor. 
V.  J.  Kiicss,  I'aris,  France.  Kng.  Pat.  7tiO",  JMav  23, 
1888.     81/. 

AccouDiNG  to  this  inventioD,  ordinary  vitiifiable  colours 
or  ]>if:raents  in  a  state  of  powder  are  ground  up  with 
suitable  proportions  of  two  solutions,  described  in  the 
specification  as  A  and  H  solutions.  A  is  a  mixture  of 
sjrupj'  potassium  silicate  and  lead  acetate,  while  B  consists 
of  a  solution  of  boras  and  glycerin.  The  mixtures  so 
obtained  may  be  put  up  in  tubes  and  applied  in  the  same 
way  as  ordinary  colouis,  but  it  is  preferable  to  mix  or 
moisten  them  ^rith  a  mixture  of  equal  parts  of  water  and 
the  B  solution.  "  The  china,  porcelain,  glass,  or  ether 
articles  painted  or  decorated  with  these  colours  need  not 


be  burnt  or  exposed  to  the  temperature  of  a  furnace  in 
order  to  vitrify  the  colours,"'  this  result  being  attained 
by  the  use  of  a  vitrifying  bath,  consisting  of  a  solution  of 
borax  to  which  is  added  hydrochloric,  sulphuric,  and 
hydrofluoric  acids.  A  drawing  of  the  apparatus  used  is 
given. — E.  G.  C. 

An  Improvement  in  the  Method  of  Etehina  or  Omamenliug 
Glass.  >:.  J.  .Shaw,  AValsall.  Eng.  Pat.  10,802,  Julv  26, 
1888.  id. 
Glass  articles  having  one  coloured  surface  are  ornamented 
by  etching  a  design  or  pattern  on  ihe  non-coloured  surface 
and  remoTing  a.s  much  of  the  coloured  surface  as  may  be 
desired  to  correspond  with  the  said  etchins  or  design. 

— E.  E.  B. 


IX.-BUILDING  MATERIALS,  CLAYS,  MORTAES,  AND  CEMENTS. 

Hydraulic  Cements.     H.  Le  ChateUer.     Ann.  des  Mines.  H,  41.3 — 465. 


In  sections  under  the  microscope  all  Portland  cements 
exhibit  two  essential  constitutents ;  the  most  prominent 
and  abundant  consists  of  colourless  feebly  double  refractive 
crystals  resembling  in  form  sections  of  cubes,  the  other 
essential  constituent  is  the  deep  coloured  yellowish-red  or 
greeuish-bron  u  substance  which  fills  the  interstices  between 
the  crystals.  It  is  more  highly  double  refractive  than  they 
are,  but  shows  no  definite  crystalline  form.  The  following 
accessory  components  are  frequently  met  with  in  variable 
quantities  in  difierent  samples  of  cement : — One,  found  in 
small  quantities  in  all  cements  of  good  (juality,  resembles  in 
size  and  form  the  above  pseudo-cubic  crystals,  but  the 
crystals  arc  opaque,  slightly  yellow  in  colour,  and  are 
crossed  at  an  angle  of  60'  by  fine  stria;.  Another,  only 
obser%ed  in  some  samples,  generally  incompletely  burnt, 
occurs  only  in  small  quantities,  in  fonn  of  very  small 
crystals  giWng  polarisation  colours.  "Whilst  a  third  forms 
zones  of  inactive  material  with  negative  characters. 


Weak  acids,  even  acetic,  attack  the  visible  constituents 
of  cements,  leaving  siliceous  skeletons,  hence  it  is  inferred 
that  all  the  essential  cement  constituents  may  be  assumed 
to  contain  calcium  and  silica.  The  pseudo-cubic  crystals 
are  much  more  readily  attacked  by  solutions  of  anunouium 
salts  than  the  other  constituents,  and,  therefore,  they  may  be 
considered  the  most  important  or  perhaps  even  the  only  con- 
stituent taking  active  part  in  the  hardening  process.  Iron  is 
present  in  cements  in  the  ferric  state ;  ferrous  iron  if  present 
being  accidental.  The  author  next  describes  the  chemical 
character  of  these  constitnents,  and,  in  order  to  a.scertain  the 
character  of  the  pseudo-cubic  crystals,  he  selected  a  cement 
material  containing  only  very  little  alumina,  and  with  this 
object  examined  the  nodules  left  on  slacking  hydraulic 
limes.  In  thin  sections  under  the  microscope  fr.igments  of 
ealcinm  carbonate  of  quick  and  slacked  lime  and  of  wollas- 
tonite  could  be  distinguished  in  the  unburnt  nodules,  which 
had  the  following  composition  : — 


Place  of  Origin. 


Unburnt  Nodnlcs. 


SiOj. 


CsO. 


AUO, 


Fe-Oj.  HjO  and  COj.  '       JIgO.  ±c.  CaO  :  SiO.. 


Teil 

Senonches 

Paviers 

ji       

Pavieri  (grey) 

Teil  „      

Senonches  (green)  .... 


43() 

I'j 

o'o 

10 

0-0 

10 

ll.j 

43U 

4.) 

3-3 

Vi 

07 

1-2 

111 

43-J 

48 

4-4 

1-4 

0-3 

07 

114 

470 

4J 

20 

1-5 

0-3            1 

1-0 

113 

; 

( 

[dement  Kodules. 

23  ■  5 
21 


6C 

3-0 

7-2 

1-1 

1-0 

2-75 

66 

3-5 

0-8 

10 

1-0 

2-73 

68 

30 

0-7 

07 

1-3 

2'S5 

09 

27 

03 

10 

10 

30S 

It  seems  singular  that  waste  products  resulting  from 
irregular  action  of  the  siliceous  furnace  walls  or  the  asli  of 
the  fuel  should  present  such  a  uniform  composition,  silicates 
containing  more  lime  might  be  expected  ;  but  it  is  assumed 
that  dicalcium  silicate  is  produced,  and  this  owing  to  its 
spontaneous  pulverisation  (this  Journal,  1888,  567)  would 
l)ass  into  the  mass  of  sifted  hydraulic  lime. 

The  cement  nodules  are  hard,  grey  or  green  in  colour, 
with  saccharoidal  fracture,  and  in  section  under  the  micro- 
scope are  found  to  consist  of  pseudo-cubic  crystals  identical 
with  those  found  in  Portland  cement,  but  they  are  closelv 
packed  together  as  there  is  a  deficiency  of  matrix  matter, 
consequentlj-  the  composition  of  this  kind  of  cements  is 


similar  whatever  its  origin,  and  therefore  indicates  approxi- 
mately the  composition  of  the  crystals  which  will  be  seen 
from  the  above  analytical  numbers  to  approach  that  of  a 
tricalcium  silicate  CajSiO^. 

Turning  to  the  composition  of  the  less  important  consti- 
tuents, the  opaque  yellowish  striated  crystals  increase  in 
number  with  the  proportion  of  silica,  and  are  observed  espe- 
cially on  the  surface  of  lumps  of  cement  coming  in  contact 
with  the  ashes  of  the  fuel ;  Xhey  appear  to  have  properties 
intermediate  between  the  silicates  Ca~Si03  and  Ca.^iOj,and 
it  is  suggested  that  they  may  be  isomorphic  mixtures  of 
these  two  silicates.  The  highly  refractive  crystals  recall 
the  properties   of  woUastonite,  but   are  present   in    snch 
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small  quantities  as  to  be  unimportant.  The  inert  bodies  are 
probably  calcium  aluminates. 

The  deeply  coloured  substance  consists  of  doiible 
silicates  of  iron,  alnminium,  and  calcium.  No  free  lime 
was  found  in  the  cements,  and,  in  fact,  no  good  Portland 
cement  should  contiiiu  free  lime,  inasmuch  as  even  as  little 
as  1  per  cent  is  sufficieut  to  reduce  the  strength  of  the 
cement  by  10  per  cent.  The  following  conclusions  are  the 
result  of  these  observations  : — Burnt  Portland  cement 
consists  essentially  of  a  calcium  silicate,  approximating  in 
composition  to  CajSiOi,  which  is  the  active  constituent  of 
the  hardening,  and  is  produced  by  direct  chemical  action 
in  a  mass  of  fused  complex  silicates ;  the  latter,  after 
having  served  as  a  vehicle  to  bring  the  sUica  and  lime  in 
contact,  fills  up  the  intervening  spaces,  but  takes  no  part 
in  the  hardening. 

A  briiiuette  of  Portland  cement  was  now  subjected  to  the 
action  of  water  for  several  months ;  it  then  presented  a 
well-defined  crystalline  structure,  and  with  a  lens  hexagonal 
plates  could  be  seen  in  all  the  caWties.  The  surface, 
wherever  protected  from  the  action  of  carbonic  anhydride, 
was  also  studded  with  crystals.  In  section  these  crystals 
appeared  as  bright  spaces,  showing  polarisation  colours, 
embedded  in  a  scarcely  translucent  white  mass,  which  snows 
no  indication  of  crystallisation,  and  is  inacti\e  towards 
light.  Here  and  there  unaltered  patches  of  the  ferruginous 
matrix  are  visible.  Closer  investigation  showed  the  plates 
to  be  calcium  hydroxide ;  the  white  mass  to  be  interlaced 
aud  matted  splierulitic  groups  of  attenuated  crystals  of  a 
hydrated  calcium  silicate,  with  a  few  longer  crystals  of  a 
uiore  soluble  compound,  possibly  an  aluminate.  The 
fundamental  reaction  in  the  hardening  of  Portland  cement 
would  therefore  appear  to  be  the  decomposition  of  tri-calcium 
silicate,  with  the  formation  of  hydrated  mono-calcium 
silicate  and  calcium  hydroxide,  which  change  is  represented 
in  the  following  equation  — 

CaaSiOj  -i-  xH.O  =  CaSiOj,  2-5  H„0  -h  2  CaH„0;. 

^Compare  Barium  Cements,  this  Journal,  1888,  676,  and 
Calcium  Silicates,  ibid.  067),  probably  associated  with 
secondary  reaction,  resulting  in  the  formation  of  a  hydrated 
calcium  aluminate  (this  Journal,  ISSS,  567).  It  is  certain, 
however,  that  iron  takes  no  part  in  the  hardening  of  Port- 
land cements,  although  it  is  an  important  active  constituent 
iif  quick-setting  cements.  The  formation  of  the  spherulitic 
groups  can  be  seen  by  examining  moistened  Portland  cement 
uuder  a  microscope  (compare  Plaster  of  Paris,  this  Jouniai, 
1888,075).  The  proportions  of  the  materials  for  the  pre- 
paration  of  Portland  cement  must  be  arranged  so  as  to  avoid 
the  presence,  in  the  burnt  cement,  of  free  lime  and  the  calcium 
silicate  which  pulverises  spontaneously  (Calcium  Salts,  this 
.fournal,  1888,567);  and  from  the  foregoing  results  and 
the  examination  of  good  and  inferior  cements,  it  is  shown 
that  the  proportion  of  lime  employed  should  not  exceed  a 
maximum  represented  by  the  following  formula — 

CaO,  MgO 
tiiO;  +  Al„03  ~  ^' 


or  be  less  than  a  minimum  of — 
CaO,  MgO 


SiC,  -  (ALO3,  Fe.,03)  -  ^' 


In  each  case  the  quantities  in  the  furmnla;  are  equivalents 
of  the  substances,  not  weights. 

Owing  to  imperfections  in  grinding  and  mixing  the 
constituents,  it  is  never  possible  to  ensure  complete  action  ; 
I herefore  it  is  advisable  to  allow  a  slight  excess  of  silica, 
as  this  simply  results  in  the  production  of  inert  silico- 
aluminates.  Some  larger  particles  of  lime  will  alw.ays  slip 
into  the  mixture,  aud  w  ill  produce  a  small  quantity  of  free 
lime,  which  must  be  slaked  before  using  the  cement, 
either  by  exposing  the  ground  cement  to  the  air,  or  by 
mixing  in  gypsum  or  hydrated  cement  during  the  grinding. 

The  first  effect  of  burning  is  the  decomposition  and  dehy- 
dration of  the  clay  at  about  600°,  in  proof  of  which  clay  is 
found  to  yield  more  silica  to  pota.sh  and  more  alumina  to 
sulphuric  acid  afler  such  treatment  than  it  did  before  it. 
Between  800' — 900°  the  limestone  decomposes,  aud  the  clay 
constituciit-i  commence  to  combine  with  the  lime,  the  action 


increasing  as  the  temperature  rises,  and  being  more  pro- 
longed; sc  that  between  the  silica  and  alumina  on  one  hand 
to  the  lime  on  the  other,  there  are  all  sorts  of  intermediate 
products.  First  come  glasses  with  little  lime,  then  mi.xed 
silicates  and  mono-  and  di-calcium  silicates,  all  fusible  at 
the  temperature  of  burning  ;  finally,  the  more  basic  com- 
pounds, such  as  the  infusible  and  all-important  tri-calcium 
silicate,  and  the  fusible  tri-calcium  aluminate.  The  pro- 
portion of  these  substances  vary  continually  as  the  burning 
advances  until  a  limit  is  reached,  depending  on  the  pro- 
portions of  the  various  constituents  present.  It  will  be  seen 
that  a  cement  may  assume  characters  due  to  any  of  the 
above  products,  either  by  modifying  the  beating  process  or 
by  altering  the  proportions  of  the  constituents.  The  tem- 
perature employed  must  he  sufficient  to  fuse  the  complex 
silicates,  therefore  it  is  desirable  to  have  these  as  fusible  as 
possible  ;  to  obtain  this  result,  the  mixture  should  contain 
iron  and  alumina  in  the  proportions  of  1  •  5  FcjOs  :  1  AUOs. 

In  preparing  Portland  cement  about  25  per  cent,  of 
i  inferior  matters  are  produced,  among  these  are  : — Istly. 
The  '•  blue  powder,''  formed  by  the  disintegration  of 
clinkers  of  cement,  this  contains  a  large  proportion  of 
di-calcium  silicate,  the  silica  beiug  derived  from  the  walls  of 
the  furnace  and  from  the  ash  of  the  fuel.  This  powder  sets 
slowly  but  may  become  very  hard,  it  contains  no  free  lime 
and  will  not  slake.  2nd!y.  Imperfectly  burnt  brown  or 
grey  porous  lumps,  these  contain  free  lime,  calcium  ferrates 
and  aluminates,  and  they  slack  gradually  in  moist  air,  falling 
to  a  brown  powder.  After  partial  quenching  they  yield  a 
very  rapidly  setting  cement,  but  with  small  aud  irregular 
resistance.  3rdly.  Highly  siliceous  substances,  such  as 
glasses  and  wollastouite. 

Cheap  and  inferior  cements  are  prepared  by  burning 
natural  products,  the  best  results  are  obtained  from  lime- 
stones rich  in  clay  only  slightly  burnt,  ard  allowing  the 
mass  to  slack  in  the  air  before  it  is  used.  It  is  only  their 
cheapness  which  recommends  them. 

Hydraulic  limes  should  be  prepared  from  the  siliceous 
limestones.  The  proportion  of  silica  to  calcium  carbonate 
should  be  16-0  SiO.,  to  83-4  CaCOj.  The  limestone  should 
contain  about  3  per  cent,  of  iron  and  aluminium  oxide  for 
the  sake  of  forming  fusible  material.  The  grains  of  silica 
must  not  be  too  large.  In  many  cases  where  limestones 
have  not  yielded  good  hydraulic  cements,  it  is  more  likely 
due  to  the  coarseness  of  the  silica  grains  than  to  their 
chemical  condition  as  has  been  supposed.  The  object  is  to 
obtain  a  clinker  which  will  slake  and  crumble,  and  thus 
avoid  the  cost  of  mechanical  pulverising. 

The  proportions  above  given  are  the  best,  and  with  these 
the  hydraulic  properties  increase  as  the  burning  is  more 
perfect,  but  at  the  same  time  the  slaking  properties 
diminish,  till  ultimately  '•  limited  ''  hydraulic  limes  are 
produced,  which  neither  slaking  nor  crumble  spontaneously, 
but  when  pulverised  and  slaked  yield  a  very  good  quality 
of  hydraulic  product.  The  nodules  from  sifted  hydraulic 
limes  vary  much  in  character,  some  being  useful  as  cements, 
others  useless.  The  great  point  in  hydraulic  limes  is  the 
slaking  which  should  be  done  at  the  factory  and  not  at  the 
place  where  it  is  to  be  employed.  The  object  is  of  course 
to  slake  the  lime  without  hydrating  the  silicates,  and  the 
most  efficient  means  is  the  use  of  heat  and  steam,  this 
acts  vigorously  on  the  lime,  &c.,  but  not  at  all  on  the 
silicates ;  hence  a  large  works  may  burn  stronger  and 
produce  a  better  hydraulic  product  than  a  works  where 
good  slaking  appliances  are  not  at  hand.  An  incompletely 
I  slaked  lime  sets  at  first  but  ultimately  disintegrates,  whilst 
I  hydraulic  lime  too  strongly  slaked  contains  much  useless 
,   hydrated  silicates. 

Wit'i    regard    to    the    setting   of    cements   the    author 
recognises  two  stages  ;  first,  incipient   hardening,  then  the 
setting  proper  ;  sometimes  there  is  a  third  stage  of  deterio- 
ration, as  for  example,  when  a  quiitk-setting  cement  becomes 
harder  and  harder  during  a  period  of  three  months  and  then 
.   loses  strength.     The  first  stage  is  the  result  of  the  hydration 
of  the  lime. calcium  aluminates  and  ferrates,  of  finely  divided 
I   calcium   silicate,  and   the  surface  of  larger  particles  of  the 
'   same  ;  whilst  the  setting  proper  is  the  result  of  the  steady  hy- 
j   dration  of  the  tri-calcium  silicate.     By  examining  the  progress 
I  of  the  first  stage  with  a  thermometer,  a  period  of  quiescence 
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is  first  noticed,  due,  it  is  assumed,  to  the  formation  of  the 
s.iturated  solutions,  then  follows  a  period  of  heat  develop- 
ment, attributed  to  the  sudden  crystallisation.  It  is  evident 
that  many  causes  influence  the  rate  of  the  setting  in  the  first 
stage  ;  degree  of  fineness,  porosity  of  the  particles,  such  as 
those  burnt  rapidly  at  a  low  temperature,  large  proportions 
of  aluminates  and  ferrates.  The  rate  of  the  second  stage  is 
unimportant,  as  it  is  only  the  ultimate  hardness  that  is  of 
consequence,  and  this  depends  on  the  adhesion  of  the 
jmrticles  of  the  constituents  to  one  another.  Therefore 
f.ictors  influencing  adhesion  are  of  interest,  such  as  the 
nature  and  state  of  the  substances,  the  extent  of  surfaces 
in  contact,  the  form  of  the  crystals,  the  capacity  and 
distribution  of  spaces. 

Adhesion  is  favoured  :  —  1.  By  the  presence  of  substances 
which  adhere  together  readily,  such  as  calcium  silicates  and 
silica  ;  2.  By  increasing  the  surface  of  contact ;  therefore 
crystals  exposing  the  greatest  proportion  of  surface,  such  as 
the  attenuated  crystals  observed  in  cements,  are  eminently 
suited  to  great  adhesion  and  consequently  hardness. 

Spaces  naturally  tend  to  reduce  adhesion,  consequently 
■when  water  gets  imprisoned  in  a  mass  of  cement  it  occupies 
spaces  and  reduces  the  extent  of  solid  surfaces  of  contact ; 
hence  it  is  found  that  when  a  wet  test  briquette  is  placed 
ou  a  dry  plaster  slab  to  set,  it  has  greater  resistance  than 
a  similar  briquette  not  treated  in  that  manner.  Kapid 
hydration,  solution,  and  crystallisation  are  favourable  to 
the  formation  of  attenuated  eiystals,  whereas  when  hydra- 
tion and  solution  take  place  so  as  to  permit  of  steady 
crystallisation  without  supersaturation,  comparatively  bulky 
crystals  form,  and  the  resulting  adhesion  is  bad.  For  the 
latter  reason,  over-burnt  plaster  sets  badly  or  not  at  all, 
whilst  under-burnt  niferior  cements  owe  their  quick  setting 
to  their  porosity :  this  allows  water  to  penetrate  quickly 
and  produce  rapid  hydration,  supersaturation,  &c.  The 
number  of  centres  of  crystallisation  is  of  importance,  for 
with  many  centres  crystallisation  is  rapid,  but  supersatura- 
tion is  prevented  ;  the  crystals  then  are  numerous  but 
shorter,  and  consequently  the  proportion  of  surfaces  for 
contact  is  diminished ;  this  would  account  for  bad  results 
with  deadened  cements. 

The  causes  of  the  destructionof  cements  are  next  discussed. 
When  cements  contain  efflorescent  substances  they  lose  water 
in  the  air  and  disintegrate  ;  calcium  aluminate  is  efflorescent, 
and  when  it  is  present  in  quick-setting  cements  they  suffer 
in  the  manner  described  ;  Portland  cement  of  good  quality 
never  contains  such  substances.  Hydration  in  moist  air  or 
water,  accompanied  by  expansion,  is  a  frequent  source  of 
disintegration  of  cements ;  this  is  due  to  the  presence  of 
unslaked  lime  or  calcium  ferrates  cr  aluminates,  a  point 
already  fully  noticed.  It  is  well  to  remember  ; — that  dense 
lime  or  dense  substances  containing  lime  take  a  long  time 
to  slake  ;  that  water  as  vapour  is  more  potent  than  water  in 
liquid  state  for  the  hydration  of  lime  ;  and  that  even  as 
little  as  1  per  cent,  of  unslaked  lime  in  a  cement  is 
disastrous.  Plaster  or  cements  containing  much  lime  are 
disintegrated  by  the  solvent  action  of  water,  whilst  the 
magnesium  salts  in  sea-water  injure  cements  even  more 
than  fresh  water,  by  replacing  lime  by  magnesia ;  both 
these  sources  of  injury  may  be  pre\euted  by  proper 
carbonation. 

When  carbonation  takes  place  rapidly  it  simply  produces 
pulverulent  matter,  but  when  it  proceeds  slowly  it  gives 
rise  to  crystals  and  then  protects  the  mortar  or  cement,  and 
even  fills  up  cracks.  Crystalline  carbonation  is  therefore 
more  perfect  when  carbonic  anhydride  acts  on  the  less 
soluble  calcium  compounds  ;  hence  the  absence  or  removal 
of  calcium  hydroxide,  as,  for  in>tance,  by  the  addition  of 
pouzzolana  to  the  cement,  or  the  use  of  calcium  silicates 
(slags,  for  example"),  which  are  inert  towards  water,  but 
are  attacked  by  carbonic  anhydride,  are  favourable  con- 
ditions. A  good  way  to  induce  carbonation  is  to  mi.x 
organic  matter,  c.</.,  saw-dust,  with  the  cement,  as  this  is 
slowly  decomposed  by  the  lime  with  evolution  of  carbonic 
anhydride.  The  Romans  used  straw  in  preparing  their 
fresco  surfaces. 

The  part  played  by  magnesium  salts  requires  further 
investigation.  No  hydrated  carbonate  of  calcium  is  formed 
above  5". 


With  regard  to  testing  cements,  many  of  the  above 
remarks  are  applicable.  The  cement  should  not  contain 
more  base  than  is  sufficient  to  saturate  all  the  acids.  Ferric 
oxide  must  not  be  regarded  as  an  acid,  because  ealciuui 
ferrates  slake,  and  are  therefore  undesirable  ;  as  examples 
of  a  good  cement,  setting  well,  and  a  bad  one  which  would 
not  set,  the  author  gives  the  following  analytical  data, 
expressed  in  equivalents,  taking  the  quantity  of  silica 
present  as  unity. 


All  the  following  methods  have  been  found  deficieut  for 
ascertaining  the  quality  of  cements  :— Treatment  with  water 
or  with  ammonium  salts  ;  noting  heat  evolved  on  dissolvino- 
in  acid  ;  examining  sections  under  the  microscope  ;  and  the 
usual  mechanical  test,  even  after  the  cement  has  been 
exposed  to  hydration  three  months.  Somewhat  more  satis- 
factory results  have  been  obtained  by  placing  tue  briquettes 
24  hours  after  moistening  into  water  at  about  100',  but  not 
in  ebullition  as  the  agitation  woidd  disintegrate  the  cements, 
more  especially  the  slow-setting  ones,  48  hours  in  the  hot 
water  being  sufficient  to  develop  most  of  the  effects  of  ex- 
pansion due  to  slaking,  and  after  7  days  the  resistance  of  the 
briquette  is  at  its  highest  ;  it  is  then,  to  make  the  operation 
more  complete,  dessicated  at  100^  in  dry  air,  inferior 
quick-drying  cements  have  been  found  to  lose  half  their 
resistance  during  this  latter  operation. 

The  following  numbers  are  from  tests  made  with  cylindrical 
briquettes,  2  cm.  high  and  2  cm.  diameter,  some  heated, 
some  not  :  — 


.Seven  days' 
Hydration. 


Resistance  after 
without  Heating. 


Heated  to  100°. 


Varsy    quick-setting 
cement 

Teil  cement 

Portland  cement. . . . 


Kilos. 
C30,  6oO,  750 


480 


ICiloa. 
4J0,  3:;5,  S40 

460,  4)0 

640 


Such  tests,  combined  with  determination  of  the  rapidity  of 
setting,  appear  to  be  more  suitable  for  judging  the  value  of 
cements  than  the  usual  mode  of  testing;  the  author  docs 
not  consider  this  fully  established,  as"  he  has  not  made 
enough  experiments  with  the  method,  and  therefore  he 
concludes  that  there  is  no  really  good  method  of  testing 
cements.  He  recommends  comparing  the  characters  of  the 
material  under  examination  with  those  of  a  product  which 
has  been  in  use  for  years  for  a  similar  purpose  and  has 
proved  satisfactory  ;  taking  into  account  the  chemical 
composition,  heat  of  solution,  density,  resistance,  &c. 

— D.  A.  L. 

Decomposition   of  Calcium    Carbonate   by   Heat.     11.    Le 

Chatelier.  Ann.  dee  Mines,  U,  374 — 379. 
In  connexion  with  the  decomposition  of  calcium  carbonate 
by  heat  (this  Vol.,  690),  the  author  made  the  following 
experiments  :— A  porcelain  tube  was  filled  with  precipitated 
carbonate  in  those  portions  which  were  heated,  and  beyond 
with  fragments  of  marble.  A  thermo-electric  couple  was 
placed  in  the  midst  of  the  carbonate.  The  tubes  were 
heated  in  a  furnace  at  a  sufficiently  constant  temperature 
so  that  it  increased  only  10'  from  the  commencement  to 
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the  eiiil  of  an  experiment  lasting  ii  hours.  The  couple 
■nas  pradiiatod  inmieiliatuly  before  the  experiment  at  the 
hoiliiig-])oint  of  sulphur  and  sclonium  and  at  the  fusiu;^ 
point  of  fiold,  the  latter  point  hein^'  -.xaam  ascertained  at 
the  termination  of  the  experiment  in  order  to  show  that  the 
eoiiide  had  undergone  no  change.  The  couple  was  wrapped 
in  frold-leaf  hefore  heius  placed  in  the  carlionate,  and  as 
soon  as  the  dissociation  was  eoniplete  the  temperature  was 
raised  gradually  to  melt  th.-  gold  within  the  experimental 
api)aratus.  Observations  w  ere  made  at  various  temperatures 
with  the  results  already  indicated. — D.  A.  L. ' 


PATENTS. 


Improvements  in  the  Manufacture  of  Cement.     F.  IJausome, 

Norwood.  Eng.  Pat.  IS'.OC)."),  November  4th,  1S87.  id. 
Ckment  material  in  a  state  of  fine  sub-division  is  introduced 
into  a  revolving  retort,  and  heated  therein,  so  as  to  cause 
the  particles  to  more  or  less  adhere  to  one  another,  and  so 
that  the  material  shall  issue  from  the  retort  in  th.e  form  of 
small  lumps  or  pellets,  which  are  subsequently  pulverised. 
This  invention  is  a  modification  of  a  previous  one.  (Eng. 
Pat.  5442,  1SS5.     This  Journal,  18S5,  327.)— K.  G.  C. 


Improvements  in   the  Manufacture   of  Cement.     G.  ^i.  E. 

l.ayton,    Bedford.      Eng.    Pat.     15,6r>G,    November    15, 

1887.     8(1. 
Tin:  inventor  uses  the  hot  cement  or  "clinker"  for  drying 
the  '■  slurry  "'  or  cement  material,  the  latter  being  placed  on 
a  rtoor  forming  the  top  of  a  chamber,  or  series  of  chambers, 
through  which  the  "  clinker  "  is  conveyed  on  trolleys. 

-E.  G.  C. 


An  Improved  Cement  for  caulking  Metallic  Joints.  W. 
Watkuis,  Chicago,  U.S.A.  Eng.  Pat.  11,616,  August  11, 
1888.     4</. 

An  iron  cement  or  putty,  formed  of  sweet  oil  and  molasses, 
mixed  with  barytes,  Venetian  red,  plumbago,  Paris  white, 
yellow  oehre,  litharge,  and  red  lead. — E.  G.  C. 


the  arrangement  of  the  chlorination  vats  and  other  plant 

used. 

The  following  is  an  analysis  of   an   auriferous   aqueous 

solution  after  chlorination:  — 

Grains. 

Aluminium  snlplijite Cits 

Magnesium  sulj'hate 1;J2*55 

Lead  sulphate 4'HJ 

Sodium  sulphate 42(>  *  Ct'l 

Gold  chloride Ki- 1 1 

lion  chloride IV32 

Copper  chloride S'Jto 

Sodium  chloride jSUMXt 

Silicic  acid 0"24 

Free  chlorine 101"02 

1 227 -28 

From   such  a    solution   as  this  gold  can  be  completely 
precipitated  by  freshly  burnt  charcoal. — A.  W. 


Improvements   in    the   Mannfaetuvc   of  Portland    Cement. 

J.  W.  T.  Stephens,  Cardiff,  and  K.  Clark,  London.     Eng. 

J'at.  11,909,  August  17,  1888.     4rf. 
Bluf,    lias    pebble   limestones    and    clayey   mud   are    the 
materials  employed.     The  stones  are  burnt  to  reduce  them 
to  lime,  and  the  latter  is   mixed  with   the  mud,  the   mixture 
being  finally  burnt  to  reduce  it  to  clinker. — E.  G.  C. 


X.-METALLURaY,  MINING,  Etc. 

The   Separation  of  Gold  by  M'./  Method.i.     Dingl.  Polvt. 

J.  269,  577—582. 
Tiir,  chlorination  method  of  Plattner  is  discussed,  and  the 
waste  of  chlorine,  due  to  its  attacking  foreign  matters  if 
present,  is  pointed  out.  If  lime  or  magnesia  be  present, 
some  salt  is  added  towards  the  end  of  the  roasting  operation. 
Some  gold,  however,  is  lost  by  volatilisation  during  this 
process,  and  it  is  to  avoid  this  and  overcome  other  diffi- 
cuities  that  various  modifications  of  the  origin;il  process 
have  been  devised,  the  more  important  of  which  are 
connected  with  the  use  of  chlorine  under  pressure.  Besides 
the  Newbury-Vautin  modification,  of  which  drawings  are 
given  (see  this  Journal,  1887,  824),  there  is  a  detailed 
deseriotion  of  another  by  Munktell.  This  latter  consists  of 
roasting  the  ore  to  oxide,  washing  away  the  ferrous  salts, 
and  passing  through  the  roasted  materi;il  a  solution  of 
chloride  of  lime  and  hydrochloric  acid,  these  two  materials 
being  mixed  only  immediately  before  coming  into  contact 
with  the  ore.  The  method  has  been  employed  on  the  large 
scale,  and   the  description  is  accompanied  by  drawings  of 


The    Separation  of  Gold   and  Silver.      Dingl.   Polyt.  J. 
269,582—584. 

In  New  York,  sulphuric  aeid  is  used  for  this  purpose.  Tiie 
alloy  should  contain  four  parts  of  silver  to  one  of  gold,  and 
the  copper  should  be  not  more  than  one-twelfth  of  the 
total  weight.  The  granul;ited  alloy  is  heated  with  three 
times  its  weight  of  acid  of  06"  B.  in  iron  pots,  the  solution 
of  silver  sulphate  decanted,  the  residue  again  treated  with 
acid,  washed  with  hot  water,  pressed,  dried,  and  melted 
undt-r  bone-ash.  The  silver  sulphate  solution  is  diluted  to 
20°  B.,  heated  by  steam,  and  the  silver  precipitated  by 
copper.  The  precipitate  is  washed,  pressed,  dried,  and 
melted  with  nitre,  boiax,  and  soda  under  a  layer  of  bone- 
ash.  The  sulphurous  aeid  formed  during  solution  is 
conducted  into  the  vitriol  chamber,  and  the  copper  sulphate 
solution  crystallised. 

In  the  Philadelphia  Mint  nitric  acid  is  used  for  the 
separation,  the  residue  being  finally  tre;ited  with  sulphuric 
acid,  and  gold  obtained  of  the  purity  998.  The  silver  is 
precipitated  by  common  salt,  and  the  chloride  reduced  by 
zinc. 

In  San  Francisco  the  sulphuric  aeid  method  is  employed, 
the  silver  being  precipitated  by  ferrous  sulphate. 

Statistics  are  given  of  the  production  of  gold  and  silver 
in  the  Siebenbiirgeu  District,  East  Siberia,  the  Russian 
Empire,  Prussia,  and  the  United  States,  the  latter  being  by- 
far  the  greatest  producers  in  1885,  with  30,800,000  dollars 
of  gold  and  48,800,000  dollars  of  silver.— A.  W. 


On  the  Occurrence  aiid  Production  of  Iron  in  the  World, 
Dingl.  Polyt.  J.  269,  584—597. 

It  is  pointed  out  that  in  the  year  1740  only  17,000  tons  of 
pig  iron  were  produced  in  England  and  that  iron  was  im- 
ported from  America.  In  1788  the  production  reached 
68,000  tons,  and  in  1796  125,000  tons.  After  the  Revolu- 
tion the  American  iron  industry  rapidly  diminished,  and 
was  exceeded  by  the  British,  hut  to-day  they  are  again  on  a 
par.  The  progress  of  the  iron  industry  in  various  countries 
is  reviewed,  and  the  production  of  each  for  many  years  past 
is  given  in  a  long  series  of  tables,  showing  the  amount  of 
iron  ores  worked  and  the  \ng  iron  obtained.  From  these 
it  is  seen  that  in  20  years  the  production  of  iron  ore  and 
pig  iron  increased  to  three  times  its  former  amount,  and  that 
in  Germany  the  production  of  pig  iron  for  each  workman 
employed  increased  to  four  times  its  former  quantity,  and 
the  amount  of  iron  ore  raised  increased  two  fold. — A.  AV. 


PATENTS. 
Improvement.i  in  the  Wet  or  h/i/dro-Metalluri}ical  Method 
ofcttracling  Gold  from  Crushed  or  other  Finely  Divided 
Auriferous  Material.  .1.  C.  Nenbery,  Melbourne, 
C.  T.  J.  Vautin,  St.  Kilda,  Australia.  Eng.  Pat.  4609, 
March  28,  1887.     4'/.     (Third  Edition.) 

In  the  process  of  extracting  gold  by  chlorine  under  pressure, 
the  pressure  has  so  far  been  produced  by  employing  excess 
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of  chlorine.     This  patent  relates  to  the  production  of  that 

pressure  liy  forcing  air  into  the  closed  cunt^iinlug  vessel  in 
A.hich  the  chlorination  is  taking  place,  thus  preventing  the 
use  of  an  excess  of  chlorine  over  and  above  the  amount 
necessary  to  combine  with  the  gold.  In  filtering  the  gold 
solution  a  claim  is  made  for  the  application  of  an  aspirator 
to  expedite  the  same,  a  vacuum  pump  being  preferably  used, 
as  it  gives  a  jigging  motion  to  the  materials  under  treat- 
ment, and  so  prevents  the  filtering  medium  from  setting  too 
tightly.  The  gold  is  precipitated  by  filtering  through  luirp 
charcoal,  which  is  then  burnt.  (See  this  Journal,  18S8, 
pages  109,  125.)— A.  W. 


Improvements  in  Extracting  Gold  from  Shiiple,  Compound, 
and  Hefractortj  Ores,  or  Slags,  or  Wastes,  or  Cinders 
of  Ores  or  Metals  containing  Gold  or  Gold  Ulcnds  b;/ 
Fusions  with  Aniimoniac  Compouwls.  F.  Fentou  Batley 
and  K.  J. Partridge,  Grasmere.  From  J.Woolford,  Brionde, 
France.     Eng.  Pat.  10,588,  July  30,  1887.     Sd. 

The  claim  made  is,  "  The  process  for  operating  upon  ores 
or  metals  containing  gold  or  gold  blends  by  the  plan  of 
fusion  or  evaporation  of  them  with  or  by  antimoniae  com- 
pounds in  union  with  iron,  or  ores,  or  substances  containing 
that  metal  along  with  carbonate  of  soda,  and  separating  of 
the  released  gold  in  a  metallic  state  along  with  antimony 
and  the  superfluous  antimony  in  a  compound  state  with 
oxygen  and  sulphur."' — 0.  H. 


Improvements  in  the  Manufacture  of  Sodium  and  Potassium 
and  in  Apparatus  therefor.  C.  Xetto,  Dresden.  Eng. 
Pat.  14,602,  October  26,' 1887.  8rf. 
A  COLTMN"  of  coke  or  charcoal  is  heated  in  a  receiver  or 
retort  to  a  high  temperature.  The  caustic  soda  in  a  fused 
condition  is  then  run  in,  and,  falling  as  a  fine  spray  on  the 
red-hot  charcoal,  is  decomposed  very  rapidly,  and  the  vapours 
of  sodium  are  able  to  escape  freely  between  the  lumps  of 
charcoal  into  the  condenser.  To  prevent  the  possibility  of 
any  air  causing  an  explosion  by  entering  the  retort  this  is 
made  without  any  opening  in  the  lower  part  of  it.  A 
drawing  of  the  apparatus  accompanies  the  specification. 

— E.  E.  E. 


Improvements  in  Apparatus  for  the  E.ctraclion  if  Gold  from 
Crushed  or  other  Finely  Divided  Auriferous  Material. 
C.  T.  J.  Vautin,  London.  Eng.  Pat.  15,574,  Nov.  U, 
1887.     8(/.     (Second  Edition.) 

See  this  Journal,  1888,  page  125.  — O.  H. 


Improvements  in  the  Manufacture  of  Sodium  and  Potas- 
sium. A.  B.  Cunningham,  London.  Eng.  Pat.  3601, 
llarch  8,  1S8S.  8d. 
CArsTic  soda  or  potash  is  fused  in  an  open  vessel  and 
pulverised  carbon  mixed  with  it,  although  not  in  sufficient 
quantity  to  destroy  its  liipiidily.  The  charge  is  then 
introduced,  whilst  still  liquid,  into  a  red-hot  retort.  The 
fumes  of  sodium  or  pot;issium  are  condensed  by  any  suit- 
able method,  and  the  residue  is  discharged  through  an 
outlet  in  the  retort,  preferably  intermittently.  Drawings 
accompany  the  specification. — E.  E.  B. 


Improvements  in  the  Manufacture  of  Aluminium.     W.  G. 

Forster.  E^g.  Pat.  7685,  May  25,  1888.  6d. 
This  improvement  consists  in  the  utilisation  of  the  shio- 
formed  in  the  manufactuie  of  aluminium  from  cryolite. 
The  slag  is  treated  with  water,  ani  on  adding  hydroflnoride 
of  aluminium,  the  double  fluoride  of  sodium  and  aluminium 
is  precipitated,  from  which  the  aluminium  is  extracted  in 
the  same  manner  as  from  the  natural  cryolite.  It  is  not 
necessary  to  decant  the  solution  from  the  iDsoluble  residue 
before  adding  the  aluminium  hydroflnoride.  Compounds 
fur  the  production  of  aluminium  may  also  be  made  by 
adding  a  solution  of  sodium  fluoride  to  a  solution  of  either 
hydrofluoride  or  hydrochloride  of  aluminium. — E.  E.  B. 


Improvements   in    a    Method    or    Process    of  Alloying   or 

Aluminiziny  Met'ils  ivith  Aluminium.     W.   A.  Baldwin, 

New  i'ork,  U.S.A.     Eng.  Pat.  13,47-1,   September   18, 

1883.     4d. 

A  5iiXTt-UE  is  made  of  an  eaith  containing  alumina,  such 

as  clay,  with  common  salt  and  some  carbonaceous  substance 

such  as  charcoal  or  coke.     The  mixture  is  placed   in  any 

suitable  vessel,  and  into  it  is  poured  the  melted  metal  which 

has  to  be  alloyed.     The  aluminium  is  set  free  and  combines 

with  the  metal  forming  the  required  alloy. — E.  E.  B. 


XI.-ELECTEO-CHEMISTEY  AND  ELECTEO-METALLUEGY. 

The  Electro  motive  Force  of  Bichromate  Batteries  uith  Hydrochloric  Acid.     A.  Reynier.     Dingl.  Polyt.  J.  269,  CI  I. 
The  following  table  is  given  showing  the  composition  of  the  batteries  and  the  electromotive  force  obtained  : — 

Temperature  17"  C. 


Compfisition  of  the  Chromic  Acid  Jlixttire 
in  Parts  by  Weight. 


100  Ports  by  Weight  contained. 


Bi- 
chromate. 


Acid  at 


Cells  with  PoiAssirii  Bichkomate. 

I. 

Water l.OOOT 

Potassium  bichromate 65  J- '         5*0 

Hydrochloric  acid  2PB 240j 

II. 

(TbPOi'etical.) 

Water l.ono-) 

Potas-^iu^ll  bichromate  100^           e,'\-^ 

Uydinchloric  nciil  21=  B 519J 

III. 

(d'Arsonval.) 

Water ],000^ 

Potassium  bichromate  O.*)  {-            f-ll 

Hydrnchloni'  acid  21"  B 1.200  J 


Hydro- 
chloric 
Acid. 


18S.1  c-n 


.li'ip.")  liiMH 


52-98  17'CG 


Density, 


E.M.F.  in  Volts. 


Cell  with  one 
Solution. 


Cell  with  two 
Solutions. 


—  Electrode 

Amalgamated 

Zinc. 

+  Electrode 
Retort  Carbon. 


1-07 


—  Electrode 
Amalsamated  Zinc 
in  porous  Pot  con- 
taining ncidulaled 

Water  1 : 5 

HCl.  Sp.  Gr.  l-io. 

+  Electrode  Retort 

Carbon. 


2  05 


11.'. 


2-05 
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Composition  of  the  Chromic  Acid  Mixture 
in  Parts  by  Weight. 


lOO  Parts  by  Weight  contained. 


Bi- 
clircmate. 


Acid  at 
21"  B. 


Hydro- 
chloric 
Acid. 


Density. 


K.M.F.  in  Volts. 


Cell  with  one 
Solution. 


Cell  with  two 
Solutions. 


—  Electrode 

Amul^mated 

Zinc. 

+  Electrode 
Ketort  Carbon. 


—  Electrode 
Amalffaiuated  Zinc 
in  porous  Pot  con- 
tainius  acidulated 

Water  1 : 5 

HCl.  Sp.  Gr.  rill. 

+  Electrode  Ketort 

Carbon. 


Cells  with  Sodium  BicnROMATE. 

IV. 

■Wuter 1,0001 


I 

201)  ;■ 
t 


S-3S 


.Sodium  bichromate 

Hydrochloric  acid  21^  B 1,200  J 

V. 

Water 1,0001 

Sodium  bichromate 600  ^  |       IC'Cfi 

Hydrochloric  acid  21°  B 1.50<iJ 

VI. 
(Theoretical.) 

Water 1.000T 

Sodium  bichromate l^OD  )■         IS'SS 

Hydrochloric  acid  21"  B ]0,50nJ 


5000 


50-00 


WG« 


IG'CC 


1-20 


1-99 


2-00 


2-09 


78-99 


1-21 


2-OS 


PATENTS. 
Improvements     in     obtaining     Aluminium     Bronze.       A. 
Zilziarski,  London.     I'rom  J.  Bogu.^ki,   Warsaw,  Russia. 
En^'.  Pat.  3090.  February  11,  18S4.   (Second  edition.)  G'/. 

The  metal  (copper,  brass,  etc.)  to  he  alloyed  with  the 
aluniinuim  is  melted  in  a  plumbago  or  wrought-iron  crucible, 
and  on  its  surface  is  fused  a  quantity  of  cryolite  or  other 
compound  of  aluminium  with  a  suitable  flux.  The  metal  is 
connected  with  the  cathode  of  a  dynamo,  whilst  a  carbon 
rod  connected  with  the  anode  is  placed  in  the  melted 
cryolite  without  contact  with  the  metal  underneath.  By 
this  means  alloys  of  aluminium  are  produced,  and  if 
the  metal  be  not  melted  thou  a  layer  of  aluminium  is 
formed  on  its  snrfitce.  The  flux  used  must  be  capable  of 
ready  combination  with  fluorine,  which  is  liberated  at  the 
positive  pole,  and  alkaline  carbonates  are  recommended  for 
this  purpose.  AVhen  cryolite  is  used  it  is  necessary  first  to 
separate  the  silica,  or  else  it  is  reduced  and  silicon  enters 
into  the  allov,  and  in  the  case  of  aluminium  bronze  renders 
it  brittle.  Oxide!  of  aluminium  may  also  bi-  used  with 
Kutiicicnt  carbonate  of  potash  to  jrive  an  easily  fusible 
mixture,  in  which  case  the  carbon  anode  is  not  so  rapidly 
destroyed.     (Compare  this  Journal,  188.'),  224.) — A.  W. 


— A.W. 

if  necessary,  by  connecting  with  the  two  poles  of  a  dynamo 
two  copper  or  iron  rin^s,  one  placed  on  the  inner  and  uppiT 
side  of  the  woodeu  ring  and  the  other  placed  at  the  bottom 
and  on  the  outer  side  of  the  circular  trough.  The  great 
advantage  of  this  amalgamator  is  that  it  can  be  made  of 
any  size.  It  is  also  more  easy  of  management,  and  the  cof  t 
of  erection  is  small  as  the  base  of  the  apparatus  can  be 
made  entirely  of  masonry.  The  pulp  can  be  introduced  in 
any  convenient  way,  and  drawings  are  given  showing  the 
whole  machine,  and  the  means  employed  for  equally  dis- 
tributing the  pulp,  both  when  the  process  is  carried  on  with 
and  without  pressure. — A.  AV. 


Improvemenls  hi  or  relating  In  Bleaching  bg  Kleetrolgsi.i. 
E.  M.  H.  Andreoli,  Brixton.  Kng.  Pat.  1-3,192, 
September  12,  1888.     6<i. 

See  under  VI.,  page  844. 


An  Improved  Method  if,  and  Apparatus  fur,  AmalyamtUing 
Gold  and  other  Mettds.  S.  T.  Dahl,  Bdmmel,  Norway. 
Eng.  Pat.  7159,  May  14,  1888.     &d. 

Tuts  is  an  improved  form  of  pan  amalgamator  in  which  the 
outer  portiin  of  the  pan  only  is  made  use  of,  thus  pre- 
venting the  dilEcultie?  attached  to  the  present  forms  due  to 
the  difference  in  speed  between  the  centre  and  the  periphery. 
The  base  of  the  apparatus  is  made  of  masonry  covered  with 
cement,  and  consists  essentially  of  a  circular  trough.  On 
the  centre  of  the  base  is  a  vertical  shr.ft,  on  which  are  fixed 
arms  which  carry  vertical  conducting  rods  attached  to  a 
cvlindrical  ring  of  wood.  Mercury  is  placed  in  the  circular 
trough,  the  ring  of  wood  is  lowered  into  the  trough  until  it 
just  touches  the  surface  of  the  mercury  ;  it  is  then  fixed  and 
made  to  revolve  by  proper  gearing  connected  with  the 
vertical  shaft,  and  the  ore  is  then  washed  in.  The  apparatus 
can  be  used  open, or  under  pressure.     Electricity  is  applied. 


Improvements  in  Ungianming  and  Bleaching  by  Electrolysis 
China  (irass,  Itltea,  Ramie,  and  other  Settles.  E.  M.  11. 
Andreoli.  Brixton.  Eug.  Pat.  13,194,  September  12, 
1888.     6(/. 

See  page  SU.  — O.  H. 


XII.-FATS,  OILS,  AND   SOAP 
MANUFACTUEE. 

Lubricants  for  Wool.     T.  Morawski.     Mittheil.  des  k.  k. 
Tech.  Gew.-Museum,  2,  14-lC. 

The  use  of  mineral  oil,  either  alone  or  mixed  with  saponifiable 
oils,  is  condemned,  since  grease  .stains  are  usually  produced 
from  such  oils  during  the  milling.  The  grease  or 
"  extracted  oil,"  recovered  by  means  of  aciils  from  the 
milling  baths,  is  now  of  better  quality,  containing  less 
unsaponifiable  matter  than  formerly,  and  therefore  more 
suitiible   for   lubricating.     Since  mineral  oil  produces  bad 
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results,  manufacturers  are  ofiFering,  at  prices  much  above 
the  reiil  vahic,  such  mixtures  as  the  following,  which  forms 
a  very  stable  emulsion :  — 

Per  Cent. 

Water 7iVi>7 

Sapoiiitmble  oil 20*8i; 

Irisli  moss  extract 0*72 

Dry  soda  soap 0*91 

liiaoluble  and  loss ost 

100-00 

— E.  B. 


Com]in<iition  of  Grease  recovered  in  the  ilttlivij  Processes. 
T.  Morawski.  Jlitthcil.  desk.  k.Tcch.  Gow.-Museum,  2, 
16-17. 

Bv  the  aildition  of  a  slight  excess  of  sulphuric  acid  to  the 
milling  liquors  the  grease  is  precipitated.  After  pressing 
out  the  fatty  matters  as  completely  as  possible  from  the 
magmi,  the  residue  still  contains  some  1.5 — 20  per  cent. 
This  amount  is  reduced  by  extracting  with  benzine.  The 
extracted  cake  then  consists  largely  of  wool  fibres.  In 
order  to  find  an  application  for  this  residue,  experiments 
were  made  with  the  chnrcoal  obtained  on  carbonising  it, 
lint  it  was  found  won  bless  as  a  decolourant.  As  it  contains 
nitrogeu  to  the  extent  of  from  2— .i  per  cent.,  it  may  have 
value  as  a  manure,  if  the  metallic  compounds,  which  are 
derived  from  the  mordanting  of  the  wool,  be  not  objec- 
tionable. 

The   following  analysis   shows  the  composition   of  the 
extracted  cake : — 

Per  Cent. 

Water 7  'Bl 

Ash 13-19 

Fat 5  - 18 

Xitrosenous    matter   (wool)    equiv. 

to  9-7  per  cent,  of  nitrogen 54*80 

Organic  matter l!i-.*i*2 

100*00 

The  ash  contained  :  — 

Per  Cent. 

Sand  and  clay 69*40 

FcaOj 12*40 

CraOj 3  *  04 

AUOs 8*30 

CnO 1*81 

SnOj 0*51 

CaO I*:f7 

JIkO 001 

SO3 1*42 

PjOs (race 

Alkalis  and  loss 1*71 

100*111 

— E.  B. 


PATENT. 


Iniprueements   in    the  Mannfiicfiire  and  Application  of  the 
.Compounds  of  Chloride  of  .Sulphur  with  Falty  Bodies. 
.  A.    Soramer,    Berkeley,   California,    U.S.A.      Eng.    I'at. 
12,793,  September  4,  1888.     Is.  2rf. 

This  patent  contains  an  apparently  exhaustive  statement  of 
the  conditions  under  which  animal  and  vegetable  oils,  fats, 
w*axes,  and  fatty  acids  combine  with  chloride  of  sulphur, — 
a  classification  of  fatty  bodies  according  to  the  properties 
of  their  sulphoehlorinated  componnds, —  working  processes 
for  manufacturing  and  neutralising  these  compounds,  and 
lastly  the  application  of  these  compounds  (l)for  making 
adhesive  tissues;  (2)  for  "extinguishing"'  (('.<■..  holdin"-  in 
permanent  suspension)  mercury;  (^3)  for  fulling,  pre- 
serving, and  waterproofing  leather  and  hide;  (4)  for 
making  lubricants  and  paint  oils.  From  the  standpoint  of 
the  man-afacturer,  oils  may  be  di\*ided  into  three  groups, 
according  to  the  rapidity  of  their  combination  with  chloride 
of  sulphur.     CaJtor  oil,  lard  oil,  cocoanut  oil  may  be  taken 


as  types.  When  combination  is  instantaneous,  as  with 
castor  oil,  the  patentee  dilutes  the  sulphur  chloride,  not  as 
usual  with  a  volatile  solvent,  but  with  some  neutral  and 
non-volatile  diluent  as  paraffin  or  wax,  and  perform;  the 
operation  at  0''  C.  To  neutralise  the  acids  formed,  finelv 
sifted  air-slaked  lime  is  incorporated  with  the  nuiss,  or 
alkali  in  some  form  of  combination,  either  in  solution  or  in 
fine  powder.  Very  detailed  instructions  are  given  as  to 
how  to  proceed  with  many  different  kinds  of  fats,  so  as  to 
obtain  the  desired  products ;  and  also  how  to  use  these 
products  in  the  manufacture  of  various  articles.  Each 
section  contains  nine  or  ten  closelj-  printed  pages,  and  the 
whole  concludes  with  twenty  separate  claims. — W.  L.  C. 


XIII.-PAINTS,  PIGMENTS,  VARNISHES. 
AND  RESINS. 

PATENTS. 

An  Improved  Paint  or  Varnish  for  Iron,  Steel,  Metal, 
and  Tarpaulins.  K.  McLea  and  H.  I'unshon,  London. 
Eng.  Pat.  1.5,381,  Xovember  lu,  1887.     4</. 


A    COMPOSITION   corJaining   sulphur,   resin, 
{ozokerite),  aud  linseed  oil. — E.  G.  C. 


'  ozorcerite 


A  New  or  Improved  Process  and  Apparatus  for  Rendering 
Textile  Fabrics  Waterproof  or  Water-repellent.  T.  F. 
Wiley,  Bradford.  Eng.  Pat.  15,900,  November  19,  1887. 
8(/. 

This  invention  relates  to  a  process  for  coating  fabrics  with 
pariitfin  wax  and  similar  substances,  by  pressing  it  against 
a  heated  cylinder,  the  periphery  of  which  is  kept  supplied 
with  material  from  a  bath  into  which  it  dips. 

Another  method  consists  in  causing  a  spraj*  of  the 
melted  material  to  impinge  on  the  fabric.  The  spray  is 
produced  by  the  action  of  steam,  or  a  blast  of  hot  air 
passing  over  the  narrow  opening  of  pipes  dipping  into  the 
melted  materia!. —  E.  J.  B. 


A  New  Process  or  Method  of  and  Apparatus  for  lieuner- 
ing  Textile  F.ibrics  Waterproof  or  Water-repellent. 
T.  F.  Wilev,  Bradford.  Eng.  Pat.  15,896,  November  19, 
1887.     8./. 

The  process  consists  in  coating  the  fabrics  with  such 
substances  as  paraffin  wax,  bees  wax,  etc.,  either  alone  <ir 
in  suitable  combination,  without  the  aid  of  solvents.  The 
fabric  passes  between  a  hollow*  india-rubber  roller  and  a 
slab  of  the  waterproofing  material,  which  is  kept  pi-essing 
thereon  by  means  of  w*eights.  In  this  way  a  coatin"*  is 
formed  which,  when  the  fabric  passes  over  heated  cylinders, 
melts  and  thoroughly  dist-ibutes  itself  on  the  fibres.  The 
apparatus  is  fully  described  and  a  drawing  given. — E.  J.  B. 


Improvements  in  the  Manufacture  of  Non-inflammable 
Celluloid  Matters.  A.  C.  Henderson,  London.  From 
C.  Stocker,  Paris,  France.  Eng.  Pat.  16,330,  November 
28,  1887.     6rf. 

Tub  improvement  consists  in  incorporating  with  the  cellu- 
loid or  similar  substance  made  from  nitro-ccllulose,  a 
quiititity  of  a  metallic  salt  such  as  protnchloride  of  tin 
dissolved  in  alcohol,  ether,  or  other  suitable  solvent. 

-  E.  J.  B. 

The  Manufacture  of  a  Novel  Elastic  .Substance.  II.  M. 
Steinthal.  Scarborough.  Eng.  I'at.  17,732.  December 
24,  1887.     4rf. 

A  ^iixTuiu;  of  flowers  of  sulphur,  powdered  lunber,  and 
"  ca,outchine,"  is  incorporated  with  boiled  linseed  oil. 

— W.  L.  C. 
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An    Improved    Liquid   Enamelling    Composition.      J.    H. 

Jackson.  London.  Eug.  Pat.  10,379.  .Inly  17,  1888.  6d. 
Onic  pallcn  of  niethvlated  spirit  is  boiled  for  throe  hours 
with  i  lb.  of  resin  and  1^-  lb.  of  shellac  ;  fi  lbs.  of  bronze 
powder  of  any  desired  eolonr  are  then  added,  and  the 
composition  when  cold  is  ready  for  use.  i  lb.  of  benzoin 
may  be  substituted  for  the  resin,  in  which  case  only  4  j  lbs. 
of  bronze  ])Owder  are  added. 

The  resulting  liquid  may  be  applied  to  metal  and  other 
surfaces,  with  a  brush,  in  successive  coats,  the  tirst  being 
allowed  to  dry  before  the  second  is  put  on. — B.  B. 


Non-Corrosive    and  Anti-Foullng    Composlllons.      \.    J. 

Davison,    Leytonstone.      Kng.    Tat.    11,20<J,  August   2, 

1888.     4d. 
TiiK  chief  ingredients  used  by  this  inventor  are  resin,  coal 
tar,  black  lead,  quicklime,   creosote,  shellac,  red   lead,  and 
methylated  spirits. — E.  G.  C. 


XV.-AGEICULTUEE,  MANUKES,  Etc. 

Vegetation  in  the  neighbourhood  of  Works.    Chem.  Zeit.  12, 
1279—1280. 

At  the  recent  meeting  of  scientists  in  Cologne  this  subject 
was  discussed.  The  most  serious  damage  was  said  to  be 
caused  by  the  sul[)hurous  acid  produced  from  the  fuel  used. 
Members  of  the  pine  family  are  more  especially  affected. 

— T.  L.  B. 


IVilrogenotLi  Constituents  of  young  Soja  Hispida  Plants. 
E.  Schulze.     Zeits.  f.  Physiolog.  Chem.  12,  405-415. 

Etiolated  Soja  hispida  shoots  contain  as  much  as  fi-om 
7  to  8  per  cent,  of  asparagine,  as  well  as  leucine,  phenyl- 
aniidopropionic  acid,  choline,  and  bases  of  the  hypoxanthine 
and  xanthine  groups,  whilst  the  presence  of  arginine  is 
uncertain.  In  this  latter  point  the  soja  shojts  differs  from 
those  of  the  lupine  which  contain  plenty  of  arginine.  Choline 
appears  to  be  very  widely  distributed  throtighout  the 
vegetable  kingdom. — D.  A.  L. 


The  Sulphur  Compounds  of  the  Cruciferae.     W.  J.  Smith. 
Zeits.  f.  Physiologic,  12,  419—433. 

TiiK  author  has  examined  the  seeds  of  a  great  many  cruci- 
ferae, and  finds  that  with  one  exception,  in  all  these  seeds 
most  of  the  sulptiur  is  in  the  form  of  an  acid  similar  to  the 
mvronic  acid  found  in  bhck  must.ard  seed,  the  rest  of  the 
sulphur  being  traced  to  the  albumen.  The  exception  to 
this  rule  is  Isatis  iinetoria,  which  contains  a  noteworthv 


amount  of  sulphuric  acid,  but  only  in  the  husks.  The 
decomposition  of  this  sulphur  organic  acid  by  the  ferment 
in  the  seeds  takes  place  at  different  rates  in  different  plants ; 
thus  in  Brassica  napns  it  proceeds  slowly,  but  quicker  in 
Sinapis  alba  and  Lepidium  sativum.  This  difference  is 
due  to  the  character  of  the  acids  and  not  to  the  ferment 
which  appears  to  be  identical  in  all  these  plants.  The.se 
acids  are  completely  destroyed  by  the  germination  of  the 
seeds, but  are  soon  reproduced,  so  that  there  is  a  considerable 
quantity  in  a  plant  a  week  old.  The  difference  between  the 
total  quantity  of  sulphuric  acid  in  the  seeds  before  and 
afier  germination  is  insignificant,  so  that  its  consumption 
during  germination  f)r  the  formation  of  albumen  is  not 
definitelv  ascertained. — D.  A.  L. 


Mamtriiiii  with  Artificial  Manures  in  the  .Summer  of  1887. 
Betennann.  Land.  Wochenblatt  f.  Schleswig-llolstcin, 
1888,  330-332. 

Eye  on  a  sandy  soil  (class  G  and  7)  following  manured 
rye  and  potatoes,  was  manured  with  8  centners  of  kainite, 
5  centners  of  pulverised  Thomas  phosphate,  and  some  rows 
with  i  centner  of  ammonium  sulphate  per  hectare  in  addi- 
tion. The  crop  stood  and  yielded  better  on  the  manured  land 
than  on  the  parts  where  no  extra  manure  was  placed,  but 
no  result  was  observed  from  the  sulphate.  The  phosphate 
and  kainite  had  a  good  influence  on  the  young  clover 
plants  (sown  with  the  rye)  and  in  spite  of  the  dry  summer 
they  yielded  a  good  crop  in  the  a\itumn. 

h>ome  oats  and  rye  were  top-dressed  with  kainite  and 
phosphate  without  results,  the  oats,  as  well  as  some  peas, 
suffered  by  the  drought.  Eoots  prospered  Avell,  so  did 
grass  and  potatoes  on  extra  dressings  of  the  phosphate 
and  kainite.  In  fact,  both  the  yield  and  edible  quality  of 
the  potatoes  improve,  but  with  Chili  saltpetre  in  addition 
the  quantity  increases  but  the  edible  quality  suffers,  so  that 
the  potatoes  are  then  only  fit  for  fodder ;  Chili  saltpetre 
alone  is  uncertain,  the  pihosphate  and  kainite  should  be 
sown  in  January  or  February. — D.  A.  L. 


Occurrence  of  Micro-Organisms  at  different  Depths  in  the 
Soil.     C.  Friinkel.     Bied.  Centr.  17,  677—679. 

In-  this  investigation  samples  were  taken  by  a  specially- 
constructed  borer,  which  only  removed  soil  from  the  desired 
depth.  Equal  bulks  of  the  samples  were  put  in  tubes  of 
gelatin,  and  spread  well  out  on  the  walls  of  the  tube.  The 
organisms  in  the  soil  samples,  like  those  in  potable  waters, 
at  first  increase  rapidly,  but  subsequently  fall  off  in 
numbers.  It  is  therefore  important  to  test  them  as  soon 
as  possible  after  removal.  In  the  tests  for  anaerobic 
bacteria  the  access  of  oxygen  was  prevented  by  a  layer  of 
gelatin.  The  following  tables  show  the  results  of  these 
tests.  The  Potsdam  samples  were  from  lujinhabited  places, 
whilst  the  Berlin  samples  were  taken  from  populous 
districts. 


Soils  from  Neighbourhood  of  Potsdam,  1886 — IJ 


Depth  of 
Soil  in 
Metres. 


Number  of  Bacteria  Germs  in  about  1  cc. 


2lth  .\pril.        27th  Kay.        12th  Jime.    I     9th  July.       11th  .\ugust.       4th  Sept. 


2nd  Oct.        Srd  Nov.   i  leth  Mar. 


Surface 

,. 

150,000 

110,000 

•  • 

300,000 

95.000 

130,000 

55,000 

80.000 

0-5 

70,000 

200,000 

90,000 

•  • 

240,000 

65,000 

100,000 

73,000 

85,000 

0-75 

25.000 

.. 

.. 

3,000 

•  • 

8.000 

•  • 

100 

1.000 

2,000 

2,000 

4,3(10 

42,000 

GOO 

40,000 

7,000 

3,000 

1-5 

200 

15.000 

2,000 

400 

80,000 

700 

COO 

200 

300 

20 

.. 

2,000 

000 

300 

50!) 

.. 

700 

100 

200 

'2''> 

250 

500 

7110 

.. 

400 

.. 

150 

•  a 

150 

SO 

3,000 

100 

,. 

KG 

150 

1,500 

100 

S-3 

.. 

800 

.. 

.. 

100 

1,400 

60 

TOO 

iO 

•• 

•■ 

150 

300 

lino 

•• 

•• 
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Soil  from  Various  Places  in  BEitux,  1S85 — 1886. 


Depth  of 
Soil  in 
Metres. 


Nuciber  of  Bacteria  Germs  in  1  cc. 


20th  July.    I    26th  July.    I  7th  A\ijrast.       8th  August.      1st  November.       6th  April. 


11th  Xov. 


Garden  Soil. 


Surface 

8,000 

350,000 

160,000 

•  . 

300,000 

.. 

.. 

450,«KJ 

0-5 

6,500 

50,000 

•10,000 

.• 

•  « 

.. 

.. 

.30'i.(rto 

1-0 

«,003 

800 

10.000 

35.000 

1,000 

100,000 

80,000 

150.0CK) 

1-5 

3500 

.. 

.. 

50,000 

2.000 

190,000 

20,000 

SO.OflO 

■i-0 

•  • 

750 

G,noo 

15.000 

3,500 

03,000 

4»,0OO 

200,000 

•-'•5 

.. 

.. 

•  • 

20.IIO0 

.•iOO 

470.000 

650 

700 

30 

•  • 

.. 

300 

503 

1.000 

34,000 

COO 

lOJ 

3-3 

.. 

.. 

•  • 

130 

750 

■  • 

3,000 

.. 

4-0 

•• 

•• 

" 

•• 

•  ■ 

•• 

900 

■•' 

-D.  A.  L 


Swedish  Peat  Moss  Litter.     C.  V.  Feilitzen.     Bied.  Centr.  17,  751-7j5. 


The  author  has  examined  many  samples  of  peat-moss  from 
different  districts  and  from  different  depths  in  the  same 
district,  and  some  of  his  results  are  given  in  the  following 
table.  He  considers  that  water- absorbin;;  capacity  should 
be  referred  to  the  drj-  peat-moss  and  the  absorptive 
capacity  for  the  moist  (air-dry)  material  calculated  from 


such  data.  In  his  experiments  the  moss  was  exposed  to 
water  for  three  days,  a  period  fixed  by  experiment,  then 
allowed  to  drain  and  the  increase  determined  ;  whilst  for 
amuionia-absorbinfr  capacity,  the  moss  was  exposed  under 
a  ^lass  bell  jar  with  a  dish  of  ammonia  for  some  days,  then 
left  in  the  air  for  24  hours  before  determining  the  increase 


Loss  on 
Ignition. 


Ash. 


Lime.         Xitro£ea. 


Water 
absorbed  by 
One  part  of 

dr.v 
Substance. 


Percentage  o( 

Amuioiiia 
al>sorl)ed  by 

Air-dr>- 
Substance. 


HiKbmoor  at  Flahult,  supei'ficial  layers  consistiuK 
chiefly  of  nndecomposed  roots  of  Eriophornm  vagina- 
turn,  litter 

Same  locality,  dost,  containing  more  decayed  roots 

„         „      litter  from  underlying  stratum  of  slightly 
decayed  SpJiagti  nm  moss 

Dust  from  same,  darker  and  more  decayed 

Litter  from  depth  of  100  cm.,  coiEpletely  decayed  s. 
moss 

Litter  from  186  cm.  deep,  dark  and  decomposed 
Eriophornm 

High  moor  at  Lykas,  litter  of  nndecomposed  s.  moss  and 
some  Eriophornm  peat 

Undecomposed  S.  moss  from  Svarta 

„  „  „         Kanarps  Moor 

Decayed  peat  earth  from  Skagerholm 

„  „  ..        Herlingstorf 

„  „        Martebomoor 


Per  Cent. 
98-32 


M-S4 


Per  Cent. 
l-« 


Per  Cent. 


Per  Cent. 
0'76 


99-02 

0-98 

0-44 

9801 

1-99 

0-77 

99-16 

0-84 

0-55 

98-88 

1-12 

•■ 

0-89 

99-02 

0-9S 

0-64 

PS -31 

1-49 

0-12 

0-78 

98-30 

1-70 

0-73 

97-20 

2-80 

0-31 

111 

8.) -43 

li-37 

3-19 

277 

87-37 

12-43 

8-37 

2-49 

Per  Cent. 
0-60 


9-70 


19-53 

176 

24-2 

41 

24-5 
13-0 
13-4 
5-7 
4-2 
4-2 


Per  Cent. 
1-80 


2-Dl 
2-0i; 
2-19 


of  nitrogen,  by  Kjeldahl's  method.  Fron  the  table  it  will 
be  seen  that  the  absorptive  power  is  not  dependent  entirely 
on  the  organic  matter  present,  bnt  the  state  of  decay,  the 
character  of  the  moss,  the  physical  condition,  all  inflireuce 
the  absorbing  power  ;  for  instance,  the  disintegrated  moss 
(dnst)  absorbs  more  thaa  the  ordinary  litter,  but  of  course 
this  would  not  be  the  case  if  the  dust  be  mixed  with  earthy 
matter.  With  regard  to  the  retention  of  water  by  the  peat- 
moss, the  author  found  that  an  air-dried  moss  absorbing 
23  times  its  weight  of  water  in  three  days  had  after  eight 


days  retained  13-8  times  its  weight.  The  Swedish  mosses 
and  moss  districts  bear  comparison  with  those  of  north 
Germanv. — D.  A.  L. 


A  Prociss  Jbr  oblainipg  yUrogen  cr  yilrogenous  Mixtures 
from  Xitrof/enmis  Stiljstaiiecs.  St.  von  HaUiav, 
Berlin,  and  h.  Trails,  Schellenken,  Germany.  En<j. 
Tat.  14,831,  October  31,  1887.     6(/. 

See  under  VII.,  page  844.-0.  H. 
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XVI.-SUGAR.  STAECH.  GUM,  Etc. 

Exlraclion  of  Suyur  from  Su(/ar  Cane  Iti/  the  Diffusion 
Method.  P.  Leme  and  M.  Draiiert.  liied.  Centr. 
17,  79i>. 
Tin:  caiic  grown  on  the  drv  soil  of  the  Province  of  Rio  de 
.Taneiro  contains  from  13  "to  19-3  per  cent,  of  saccharose, 
DO  per  cent,  of  juice  is  obtained  on  au  average  from  the 
cane.  The  diS'nsion  method  is  better  than  the  pressing 
method,  inasiiuich  as  the  sugar  retained  h_v  the  begasse  is 
diminished  from  3  to  less  than  1  per  cent.,  -whilst  4- 'J  per 
cent,  is  lost  in  molasses,  and  at  least  1 1  per  cent,  of  sugar 
obtainid  from  the  cane. — D.  A.  L. 

The  Formation  of  Mcta-pcctic  Acid  bi/  the  Actitm  of  Lime 

on  lieef  Juice.  J.  Weisberg.  Chem.  Zeit.  12,  U55. 
Pellet  has  stated  that  beet  juice  when  treated  with  lime 
suffers  a  reduction  in  its  rotary  power.  This  reduction  he 
ascribes  to  the  formation  of  meta-pectic  acid,  which  is  levo- 
rot-.ry,  and  which  is  not  removed  from  the  solution  by  the 
basic  acetate  of  lead  used  in  clarifying.  The  author  points 
out  that  Pellet's  experimental  results  do  not  agree  with  this 
assertion.  If  meta-pectic  acid  be  really  formed,  it  follows 
that  when  beet  pulp  is  directly  treated  with  lime,  meta- 
pectic  acid  will  be  produced  in  considerable  quantities,  and 
will  lead  to  a  diminution  of  the  polarimetrie  reading.  Now 
Battut  has  obtained  the  following  results  on  analysing 
uomial  beets  :  — 

By  alcohol  extiMctioii lS-2-2  per  cent,  cane  sugar 

By  the  lime  method 13'19       „  ,.       „ 

which  are  practically  identical. 

In  the  case  of  spoiled  beets  the  numbers  obtained  were  as 

follows ; — 

Alcoholic  estraction 10-!)2  per  cent,  cane  susar 

AVater  extraction ll"iili       „  „         „ 

Limeniethod lO'tiO 

According  to  Pellet  this  difference  of  1  per  cent.,  between 
the  first  two  and  the  third  result,  must  be  owing  to  meta- 
pectic  acid. 

Pellet  obtained  the  following  numbers  on  analysing 
abuormal  beets  :  — 

Water  extraction  (or  alcohol  extraction)    9'30  per  cent,  cane 

Lime  method - 9*38       „  „ 

If  these  numbers  be  correct  it  is  impossible  to  understand 
how  Pellet  arrives  at  the  opinion  that  the  meta-pectic  acid 
produced  bv  the  action  of  lime  on  beet  juice  (and  this  still 
remains  to  be  proved)  diminishes  the  optical  activity. 

^  — H.  T.  P. 

The  Artifciiil  Improvement  of  the  Beet  bi/  Meaits  of  Cane 
Sugar.  E.  O.  vou  Lippmann.  Chem.  Zeit.  12,  1-453 — 
1456. 
At  a  meeting  of  the  Halle  branch  of  the  A''erein  fiir 
Zuckerindustrie,  Kiiauer,  for  the  first  time,  published  his 
experience  of  his  own  patented  method  for  the  artificial 
improvement  of  the  beet.  Beets  which  have  been  tested  as 
to  theiffitness  for  seed  production,  by  piercing  them  with 
Colette's  probe  are  taken,  and  the  hole  filled  up  with  solid 
sugar  or  a  solution  of  sugar,  and  the  opening  then  stopped 
up" with  clay.  They  are  then  planted  out.  The  sugar  soon 
becomes  changed  to  a  slimy  fluid,  which  is  absorbed  by  the 
plant,  and  tends  towards  the  production  of  descendants  richer 
in  su'^ar.  Parallel  experiments  were  made  with  beets,  some 
bein"-  filled  with  sugar,  and  others  with  sand.  The  seed 
obtained  from  both  varieties  of  beeis  was  sown  in  ahernate 
rows,  and  gave  on  analysis,  regularly,  differences  of  1  —  I '5 
per  cent,  sugar,  in  fa^•our  of  the  sngar-trcated  beets.  The 
author  is  of  opinion  that  the  conclusions  drawn  by  Knaiier 
from  these  results  are  rather  far-reaching,  seeing  that  the 
determinations  of  cane  sugar  were  made  by  the  direct 
polarimetrie  method,  and  that  no  proof  was  given  that  the 
increased  optical  aclivity  was  really  due  to  cane  sugar. 
Inileed,  such  a  result  is  quite  unlikely,  as  it  would  go  to 
show  that  the  accidental  property  of  the  parent  could  be 
transmitted  to  the  offspring,  which  is  quite  unprecedented 
in  the  annals  tf  physiology. — H.  T.  P. 


iVeio  Methods  and  Apparatus  for  Sugar  Manufactories. 
Dingl.  Polyt.  J.  270,  268-273. 

J.  StTCiioMEL  (Oesterreich.  XJngar.  Zeits.  f.  Zuckerind.  und 
Landwirthsch.  17,  CI  and  159)  reports  fully  on  the  influence 
of  saturation  with  lime  on  beet-juice  and  raw  sugars.  The 
experiments  made  by  the  author  prove  conclusively  that 
even  in  the  case  of  low-grade  sugars  the  treatment  with 
lime  and  carbonic  acid  does  not  materially  increase  the 
purity  of  the  sugar.  In  many  cases,  however,  a  decided 
decolonrisation  was  noticed,  and  also  increased  brightness, 
so  that  only  for  inferior  and  dirty  samples  and  sugar  con- 
taining invert  sugar  can  the  treatment  with  lime  be 
recommended. 

From  his  experiments  witli  beet-juices,' the  author  con- 
cludes that  the  success  of  the  purification  depends  chiefly 
upon  the  first  treatment  with  lime  and  carbonic  acid.  The 
purity  of  the  jiiice  increases  with  the  amount  of  lime  used 
for  saturation  up  to  3-3  peraent.,  and  the  author  believes 
that  it  is  possible  to  obtain  juice  in  the  highest  state  of 
purity  from  any  kind  of  beet  by  a  single  treatment  with 
lime  and  carbonic  acid,  if  sufficient  lime  be  used  for  the 
saturation,  and  eflicient  filtration  be  applied  afterwards. 

The  quantity  of  lime  compounds  which  separates  from 
the  purified  juice  on  concentration  is  inversely  proportional 
to  the  amount  of  lime  used  for  saturation.  'fhe  lime 
remaining  in  the  juice  after  purification  may  be  almost 
completely  removed  by  a  second  saturation  with  lime, 
followed  by  thorough  boiling,  the  juice  being  previously 
concentrated. 

A.  KoUrepp  has  detected  cholestrin  in  the  precipitate 
obtained  bv  the  action  of  lime  on  beet-juice  (Zeits.  d.  ver. 
f.  Riibenzucker  Industrie  d.  Deutsch.  Reich.  38, '72).  This 
substance  is  probably  extracted  with  the  sugar  during  the 
treatment  of  beets  with  alcohol  for  the  purpose  of  analysis, 
and  as  it  is  not  precipitated  by  basic  acetate  ot  lead,  its 
presence  may  influence  the  result  of  a  polarimetrie  deter- 
mination of  cane  sugar.  Cholesterin  forms  a  jelly  with 
water,  and  this  fact  may  explain  why  the  precipitates  from 
beet-juices  filter  so  badly. 

Fahlberg's  saccharin  has  been  examined  by  the  Comite 
consultatif  d'hygiene  de  France  from  a  hygienic  point  of 
view.  The  conclusions  reported  by  the  commission 
(Brouardel,  Pouchet,  Ogier)  are  as  follows  :  — 

1.  Saccharin  is  not  a  food,  and  cannot  replace  sugar. 

2.  The  use  of  saccharin  or  saccharin  preparations  as  food 

prevents  or  retards  the  conversion  of  starch  and  of 
albuminoid  substances  iu  the  digestive  org.ans. 

3.  These  preparations,  therefore,  interrupt  the  digestive 

functions,  and  so  cause  dyspepsia. 

4.  The  use  of  saccharin  is  too  recent  to  allow  of  the  exact 

effects  of  its  daily  use  to  he  stated,  but  so  much  is 
certain  that  it  has  an  unfavourable  influence  on 
digestion,  and  therefore  it  ought  to  be  excluded  from 
the  list  of  edibles.— H.  T.  P. 


PATENTS. 

A  iVeir  Process  and  Apparatus  for  Treating  Soluble  and 
parlial!;/  .Soluble  Gums  so  as  to  render  them  Jit  for 
Industrial  purposes.  A.  N.  Pearson,  Northcote,  Victoria. 
Eng.  Pat.  12,045,  September  1,  I8S8.     6rf. 

This  process  consists,  first,  in  dissolving  the  soluble 
portions  of  the  gum  in  water  by  suspending  it  in  small 
portions  on  a  series  of  foraminous  trays  arranged  one 
above  the  other ;  second,  in  filtering  the  solution  so 
obtained  by  means  of  a  filter  having  a  receiving  chamber 
leading  to  a  long  pipe  discharging  into  a  closed  chamber 
containing  a  foraminous  tray  covered  with  a  layer  of 
sand ;  third,  in  concentrating  this  solution  by  evaporation  ; 
and,  fourth,  in  pouring  it  into  trays  or  allowing  it  to 
percolate  through  holes  in  a  plate  or  vessel,  and  then 
drying  it.  When  a  more  refined  article  is  required  the 
solution  before  concentration  is  dissolved  by  means  of 
coagulablc  or  prccipitable  material  such  as  albumen. — J.  H. 
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Improvements  in  and  relating  to  the  filtration  of  Beet 
itoot  Juice  in  the  Process  of  making  Beet  Root  Sugar, 
and  in  the  ntUisation  of  the  Jiltcri)ig  material  after  filtra- 
tion lias  been  effected.  O.  Bhihme,  Cooslin,  Geiiiiaiij. 
Eiig.  I'lit.  13,1-J9,  September  II,  1888.     id. 

The  exhausted  pulp  of  the  expressed  beet  root  is  substituted 
for  the  eharcoal,  fine  gravel,  &e.  coniniduly  used  for 
filtering  the  saecharine  juices.  It  is  claimed  that  if  the 
purity  of  the  juice  filtered  iu  the  ordinary  way  be  expressed 
by  91-5,  that  of  the  juice  filtered  by  the  new  method  will 
be  represented  by  90-."i.  The  pulp,  charged  with  all  the 
vegetable  and  mineral  impurities  of  the  beet  juice,  can  be 
uSv'd  as  a  food  for  animals. — B.  B. 


XVII.-BREWING,  WINES,  SPIRITS,  Etc. 

Sumerselshire  Cider.     J.  Iliggins.     Bath  Meeting  of  Brit. 
Assoc,  Sect.  F.     Sept.  Cth,  18S8. 

Cider  is  a  true  natural  wine,  and  one  of  the  easiest 
of  all  wines  to  make,  differing  from  grape  wine«  only 
in  the  necessity  for  grinding  the  fruit  before  expressing 
the  juice.  It  ferments  at  a  very  low  temperature, 
3.5°  to  43°  Fah.,  and  rapidly  changes  its  sugar  to  alcohol, 
without  the  addition  of  any  ferment,  giving  off  large 
volumes  of  gas  with  seething  force  and  throwing  up  a 
strong  frothy  head,  which,  however,  does  not  apiiear  to  be  a 
true  "  Yeast,"  but  rather  composed  of  the  lighter  impurities, 
pushed  to  the  surface  by  the  escaping  bubbles  of  gas.  As 
soon  as  a  fair  amount  of  alcohol  is  developed,  the 
fermentation  subsides,  in  a  measure  checked  by  the 
presence  of  the  spirit.  For  if  the  apple-juice  be  weak 
in  sugar  so  that  it  can  produce  but  little  spirit,  all  the  sugar 
is  used  up  in  the  first  act  of  fermentation,  and  the  acetous 
fermentation  sets  is  at  once.  Then,  in  a  very  short  time, 
the  barrel  contains  that  mixture  of  malic  and  acetic  acids, 
which  the  owner  fondly  calls  cider,  but  those  who  drink  it, 
vinegar.  If,  however,  there  were  a  full  proportion  of  sugar 
in  the  juice,  the  alcohol  checks  this  acetous  fermentntion, 
and  the  sugars  mask  the  malic  acid  which  all  cider  holds  in 
sucli  large  proportion,  then  we  have  a  sweet  cider,  and  this 
is  the  only  sort  that  is  used  and  appreciated  out  of  Somer- 
set. The  newly-foimed  alcohol  acts  in  another  beneficial 
way  on  the  new  eider.  It  takes  up,  and  in  a  very  marked 
way,  digests,  the  essential  oils  of  the  pips  and  rinds  of  the 
fruit,  which  the  grinding  and  pressing  have  released  from 
their  cells.  When  this  action  of  the  alcohol  goes  on  at  a 
low  temperature,  a  delicious  fruity  aroma  is  dift'used 
throughout  the  cider.  This  constitutes  one  of  the  most 
pleasing  characteristics  of  the  beverage.  There  is  nearly 
slways  a  trace  of  this  aroma  in  any  "  unsophisticated "' 
cider.  But  it  is  constantly  masked  and  lost  by  coarse 
and  rank  flavours  ;  such  as  a  "  taste  of  the  cask," 
"  ropiness,"  or  oiliness  as  it  is  called.  For  if  the  fermenta- 
tion proceed  at  a  high  temperature,  the  essential  oils 
behave   like  other  less   subtle  fats,  the  heat  makes   them 


1.  Berlin:— 

Weissbier. 


2.  Munich  Weissbier  :— 
From  M. Schramm.. 


G.     Solmeider 
and  Son 


„     llockl 

X  ^luuich     "Weissbier- 
tXK'k  :  — 
From  .M.Schramm..  '    1'0277 


G.     Schneider 
and  Son 


Specific 

Water 

Gravity. 

per  Cent. 

1-0118 

92-97 

1-0162 

90-52 

1-0159 

00-81 

1-OUO 

91-11 

1-0277 

SC-J5 

1-020S 

80-15 

Alcohol 
per  Cent. 

by 
weight. 


rancid  and  destroys  their  fragrance  ;  then  the  impartial 
spirit  picks  up  the  coarse  rancidity,  dissolves  it  out,  and 
makes  it  patent  to  our  offended  and  disgusted  palates. 
Low  temperature  is  of  the  greatest  importance  in  cider 
juaking,  for  the  aroma  and  purity  of  flavour  depend  in  a 
great  measure  on  the  degree  of  heat  at  which  these 
qualities  are  called  forth.  The  proportion  of  alcohol  in  cider 
varies  from  5  to  IU  per  cent.  Strong  beer  has  about 
10  per  cent,  of  spirit.  Cider  made  from  "  Cocagee  "  apples, 
and  the  sort  called  '*  Siberian  Ilarveys,"  contains  a  much 
higher  proportion  of  spirit.  Cider  spirit  is  particularly 
light  and  clean.  Carefully  distilled  it  makes  good  brandy. 
If  the  fresh  must  were  thoroughly  fermented  a  very  large 
run  of  "high  wines  ''  could  be  obtained  from  it.  Another 
constituent  of  our  apple  juice  drinks  is  malic  acid.  What 
tartaric  acid  is  to  wine,  malic  acid  is  to  the  apples,  currants, 
gooseberries,  rhubarb,  &c.  grown  in  our  climate.  This  malic 
acid  we  cannot  get  rid  of  without  destroying  the  character  of 
the  cider  in  a  very  great  degree.  Carbonate  of  lime  will 
precipitate  most  of  it ;  but  to  produce  its  full  effect,  the  apple 
juice  should  be  boiled.  Xow,  boiling  cider  to  get  rid  of  this 
acid  is  like  boiling  a  rose  to  get  rid  of  the  blight.  The  cider 
after  this  treatment  is  reduce<l  to  a  fiat  kind  of  juice ;  so  we 
must  still  continue  to  ask  chemists  for  a  bland,  innoxious 
chemical  that  will  precipitate  malic  aciJ  in  cold  cider. 
There  is  a  peculiar  advantage  which  grape  juice  has  over 
apple  juice.  When  grape  juice  begins  to  ferment,  directly 
any  alcohol  is  formed  the  acid  begins  to  be  thrown  down  in 
an  iusoluble  form.  This  is  an  impure  crystalline  salt, 
called  argol.  This  deposit  goes  on,  eliminating  the  acid 
from  the  wine,  as  long  as  fresh  alcoholic  spirit  is  developed. 
If  we  can  only  obtain  something  that  will  do  artificially  for 
our  cider  v,'hat  nature  does  for  grape  wine,  agriculture  in 
Somerset  will  enter  on  a  new  career,  in  which  her  landlords, 
tenants,  and  w-orkpeople  nuiy  find  wealth  and  prosperity. 

— W.  S. 


Progress  in  Breiving.     Diugl.  Polyt.  J.  270,  135-141. 

The  Constancy  of  Yeast-species. — P.  Lindner  (Vi'o- 
chenschr.  f.  Brauerei.  5,  57).  The  author  has  tested  the 
constancy  of  yeast  species  by  cultivating  them  under  ex- 
tremely varying  conditions  for  a  number  of  generations. 
The  nutritive  media  employed  were  a  cane  sugar  asparagin 
solution  and  an  acid  rye-malt  wort.  The  cultures  in  the 
first  solution  were  carried  on  at  a  temperature  of  4° — G'  R., 
and  in  the  latter  at  20"-'  K.  Under  these  conditions  the  yeasts 
retained  their  distinguishing  characteristics  unchanged. 
Reinhe  (Wochenschr.  f.  Brauerei.  5,  83)  has  noticed  fn  a 
number  of  cases  that  the  presence  of  sarcinae  in  beer  was 
attended  by  decolourisation  of  the  beer.  It  is,  therefore, 
advisable  to  examine  microscopically  all  beers  which  exhibit 
a  suspicious  loss  of  colour  after  a  week's  storage. 

Munich  and  Berlin  Weissbier.  E.  Wein  (Allgem. 
Brauer  und  Hopfenzeit.  28,  2). — Three  samples  of  lieei^and 
two  of  Bockbier  from  three  Munich  breweries,  and  one 
sample  of  Berlin  Weissbier  were  analysed.  The  following 
results  were  obtained:  — 


Maltose     Dextrin 
percent,  per  Cent. 


2-82 

3-75 

3-57 
3-72 

•4 --19 
3-8» 


0-02 

2-Ot 

1-53 
1-30 

3-C5 
2-33 


2-10 

2-13 

2'(34 
2  -  '23 

S-to 

2-97 


Nitrogen 
per  Ceut. 


O-flol 

0-05li 
0-001 

0-ois 

0-091 
0-073 


Ash 
per  Cent. 


Cc. 

normal 

Alkali 

used  per 

100  cc. 


Totnl 

Solids 

per  Cent. 


Total 
Solids 

of 
Original 
Wort. 


Degree 
of  At- 
tenuation 
'per 
Cent.) 


0-124 

0-113 

0-112 
0-lOS 

0-2-2,S 
0-113 


2-G 

4'21 

9-C5 

1-63 

5-73 

12-93 

1-r.o 

5-02 

12-49 

1-75 

3-17 

12 -.31 

2-00 

S-90 

17-02 

2-05 

C-9« 

U-45 

50-3 

53- 7 

55-0 
58-1 

49-1 
51-9 


-H.  T.  P. 
E 


858 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [Dec.  51, 1888. 


Progress  in  Brewing.     Dingl.  Polyl.  J.  270,  278—285. 

In-  Maver's  double-malt  kilii  (Wochcnschr.  f.  Biaueiei.  5, 
309)  the  floors  are  placed  side  bv  side  and  heated  by  a 
common  grate  and  flues.  Malt,  licwever,  can  be  half  dried 
on  the  one  floor,  and  dried  to  any  required  extent  on  the 
other.  The  air  which  passes  through  the  green-corn  is 
much  purer  than  is  the  ease  with  ordinary  malt-kdus,  and 
its  temperature'  c;in  be  regulated  to  a  nicety.  The  malt  is 
completely  finished  on  one  floor,  this  being  accomplished 
by  a  simple   method  of  regulating  the  flow  of  the  flue 

gases. 

Lately  the  apparatus  has  been  enlarged  and  improved, 
and  the  results  obtained  with  it  are  said  to  be  very  favour- 
able. The  quantity  of  coal  used,  per  50  kilos,  of  dry  malt 
produced,  is  given  at  17  kilos. 

A.  Jorgensen  (Zeits.  f.  d.  gesammte  Brauwesen,!!,  197) 
draws  attention  to  the  use  of  air-pressure  indicators  in  malt 
kilns.  The  apparatus,  introduced  by  Kiihl  at  Alt-Karls- 
berg.  consists  essentially  of  a  U  tube  provided  on  each  limb 
with  a  bulb.  The  one  limb  communicates  with  the  outer 
air  by  means  of  a  very  narrow  bent  tube,  while  the  other 
can  be  connected  by  a"  tap  either  with  the  air  or  with  the 
rooms  in  which  the  pressure  is  to  be  measured  (up  to  3). 
The  limbs  are  filled  with  two  liiinids  of  different  colours, 
but  nearly  the  same  specific  gravity,  their  line  of  demarca- 
tion being  utilised  as  the  index.  The  apparatus  is  fitted 
with  a  movable  scale  so  that  it  can  be  adjusted  to  zero  at 
anv  moment. 

in  a  mah-kiln,  the  hot  air  rises  from  the  heating  chamber 
and  passes  through  the  moist  malt.  The  space  above  the 
malt  floor,  as  well  the  heating  chamber  can  be  placed  in 
communication  with  the  pressure-meter;  and  thus  the 
difference  of  pressure  between  the  air  above  and  below  the 
malt  can  be  determined.  Since  the  volume  of  air  passing 
through  the  malt-floors  in  a  given  time  is  directly  propor- 
tional to  this  difference  of  pressure,  it  follows  that  any 
desired  volume  of  air  per  minute  may  be  made  to  flow- 
through  the  kiln  by  simply  regulating  the  difference  of 
pressure  between  the  air  above  and  below  the  floor,  by 
means  of  ventilators. 

A  method  for  sulphuring  and  drying  hops  has  been 
patented  in  Germany  by  G.  Langhaus.  The  sulphurous 
acid,  diluted  with  air,  is  warmed,  when  required,  and 
continually  circidated  through  a  number  of  vessels,  which 
are  completely  filled  with  hops.  After  a  time  the  sulphurous 
acid  is  displayed  by  a  current  of  air.  This  process  is 
carried  on  alternately  in  two  rows  of  vessels,  the  one  row 
being  recharged  while  the  other  is  in  use.  By  this  means 
the  loss  of  sulphurous  acid  is  reduced  to  a  minimum.  The 
plant  consists  of  an  apparatus,  in  which  sulphur  is  burnt 
to  sulphurous  acid,  six  cylinders  for  the  hops,  mounted  in 
two  rows,  an  absorption  apparatus,  ventilators,  and  an 
arrangement  for  heating  the  mixture  of  air  and  sulphurous 
acid,  the  various  vessels  being  connected  together  by  means 
of  pipes.— H.  T.  P. 


The  Brewing  Process  in  Wiirmer  Climalrs  and  the  Export 
of  Beer.     O.  Reinke.     Wochenschr.  f.  Brauerei.  5,  725. 

The  production  and  importation  of  beer  are  becoming 
antagonistic  in  distant  countries.  Whilst  hops  and  barley 
are  too  expensive  in  Africa  for  the  production  of  beer,  it  is 
the  cheapness  of  these  materials  in  Japan  and  Chili  which 
promises  a  future  success  for  brewing  in  those  countries. 
Good  yeast  is  wanting  iu,Iapan,but  this  difficulty  is  easily 
met  by  the  existence  of  a  method  of  transporting  sound 
yeast  in  good  condition.  South  America  has  hitherto  been 
supplied  with  beer  from  North  America,  but  it  would 
appear  that   the  importation  will  soon  become  unnecessarv. 

— G.  II.  B. 


sheets  of  sterilised  filter  paper  iu  an  atmosphere  free  from 
dust,  rolled  out  to  a  thin  layer,  w  rapped  in  a  sheet  of  filter 
paper,  and  then  dried  by  pressure  between  layers  of 
sterilised  asbestos.  The  dried  packets  are  then  placed  in  a 
metallic  vessel  between  layers  of  burnt  gypsum  (previously 
heated  for  three  hours  to  150°  C).  The  canisters,  con- 
taining about  7  kilos,  of  j-east  in  100  packets,  are  then 
heriuctieally  sealed.  For  use,  .about  1  kilo,  of  the 
preserved  yeast  is  removed  from  the  filter  paper  and  added 
to  10  litres  of  beer  wort  at  10°  C.  When  fermentaticin  sets 
in,  more  wort  of  lower  temperature  is  gradually  added, 
until  the  bottom  fermentation  can  be  set  up  in  the  large 
vat  at  4"  C— G.  II.  B. 


Bcsiills  of  Examinations  of  the  Air  of  Breweries  ivith 
Remarks  on  Hansen's  Method  of  Air-Analysis.  I*. 
Lindner.     Wochenschr.  f.  Brauerei.  5,  877. 

The  author's  method  consisted  in  a  one  hour's  exposure  of 
sterilised  glass  cylinders  in  different  parts  of  the  brewery 
with  occasional  addition  of  sterilised  wort  or  nutritive 
gelatin.  The  cjb'nders  were  charged  in  the  laboratory  with 
meat-juice  gelatin  and  examined  after  four  or  five  days' 
incubation.  The  chief  result  of  the  examination  was  the 
presence  of  various  sareinae,  especially  the  dangerous 
Pediococcns  eererisiae,  of  monUls  and  Torula.  The  author 
finds  an  objection  to  Hansen's  method  in  the  quantity  of 
apparatus  required,  and  is  in  favour  of  examining  iiir  by 
means  of  nutritive  gelatin,  and  emphasises  the  necessity  of 
studying  the  life  history  of  the  dargerous  organisms  in 
nutritive  gelatin. — G.H.  B. 


On  the  Zymo-icchnical  Anahjsis  of  the  Micro-organisms 
of  the  Air.  E.  C.  Hansen.  I'rager  Brauer  und  Honfen- 
zeitung,  1888,  1,  223. 

The  method  of  examining  brewing  liquors  for  micro- 
organisms already  published  by  the  author  (see  this  Journal, 
1887,114)  is  here  extended,  and  an  improved  method  of 
taking  the  sample  of  air  is  to  aspirate  measured  volumes 
into  small  flasks  of  sterilised  water,  fronr  which  small 
flasks  of  sterilised  beer  wort  are  subsequently  inoculated. 
The  incubation  is  conducted  for  14  days  at  25"  C.  The 
air  contained  the  most  germs  at  the  harvest  season,  in 
August  and  September,  and  was  rendered  dangerously 
impure  by  the  drying  of  malted  grains  in  the  brewery. 
The  author  insists  that  analyses,  to  have  a  real  practical 
value,  must  be  conducted  as  far  as  possible  under  the 
conditions  existing  in  breweries,  gelatin  cultivations  often 
giving  rise  to  false  conclusions.  The  questions  under- 
lying these  investigations  refer  to  the  relations  of  the  air 
to  the  wort  and  beer ;  in  what  degree  is  it  rich  in  micro- 
organisms which  can  affect  the  liquors,  and  amongst  these 
are  there  such  as  can  give  rise  to  dangerous  disturbance 
of  the  normal  fermentation? — G.  H.  B. 


The  Preservation  of  Yeast.     O.  Hcinke.     Wochenschr.  f. 
Brauerei.  5,  745. 

Aftek  alluding  to  previously  known  methods  of  preserving 
yeast,  the  author  describes  his  own  process.  About 
50  grms.   of  well-pressed  yeast   are   placed   between   two 


Dcnuturation  (f  Alcohol.     G.  Zetter.     Cheni.  Zeit.  12, 
1391. 

The  following  suggestions  are  made  by  the  author  in 
connexion  with  the  laws  aftecting  the  denaturation  of 
alcohol  in  Germany.  (1.)  The  chief  addition  to  the 
1  alcohol  should  be  methyl-alcohol  of  a  certain  fixed  quality 
and  in  the  proportion  of  5  litres  per  100  litres  of  spirit ;  no 
pyridine  bases  should  be  added.  Special  substances  should 
be  employed  for  denaturating  spirit  for  use  in  certain 
manufactures  according  to  the  German  law  of  24  June 
1887.  (2.)  Trade  in  the  substances  used  for  denaturation 
should  be  free,  but  they  should  be  strictly  and  exactly 
examined  as  to  their  quaUty.  (3.)  No  limit  should  be 
assigned  to  the  quantity  of  alcohol  which  may  be  dena- 
turated  at  one  time,  beyond  a  minimum  limit  of  100  litres. 
(4.)  Heavy  punishments  should  be  inflicted  on  all  attempts 
to  render  denaturated  spirit  fit  for  consumption.— C.  A.  K. 
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Oil  llw  Injiiieiice  of  the  Mailing  Tvmperalure  in  the 
('omposiliun  nf  Malt,  iVort,  and  Brer.  V.  Matz  iinil 
J.  Balckc.     Wotbeusdir.  f.  Unmerei.  5,  S58. 

TiiK  Hanaa  barley  employed  in  these  experiments  had  u 
geniiinatin;;  capacity  of  99  per  cent,  and  contained  13  •! 
per  cent,  moisture,  1'29  per  cent,  nitrogen,  0"83  per  cent. 


phosphoric  acid,  and  2-65  per  cent.  ash.  The  drying  was 
conducted  in  an  ordinarj-  malt-kilu,  and  an  iron  pipe  was 
used  to  convey  the  heat  to  the  corners  of  the  kiln  for  the 
purjiose  of  equalising  the  temperature.  The  following 
table  shows  the  differences  which  resulted  from  changes  in 
the  temperature  and  admission  of  air.  The  series  includes 
the  worts  and  beers  produced  from  the  dried  malt. 


Malt : 

Moistm-e Per  cent. 

Extract  in  the  dry  malt  subatance 

Maltose :  Non-maltose  

Time  of  saccharifi cation  inminutes 


63°  E.  with  I  65°  R.  with 
.Dampers  Dampers 


i  closed. 

(Heating 

pipe.) 


i  closed. 

(Direct 

Heating.) 


65°  K.  with    ; 

closed 

Dampers. 

(One  Hour.) 


65°  R.  with 

open 
Dampers. 


I  65"  R.  with 
I     Dumpers     I 
J  closed  and  j 

increa-sed 
Initial  Tem* 
j>erature 
(39').         I 


70°  R.  with      70=  R.  with 

closed       I        open 
Dampers.         Dampers. 


VOO 

78-90 

1 :  0-397 

.'iO 


I 


3-SO 

77-30 

1 :  0-4«« 

30 


Colour  of  the  wort iLight  yellow.  Light  yellow. 


Wort : 

Extract  by  Ball's  method  , 


Maltose:  Non-maltose. 

In  100  Krms.  of  Beer : 

Extract 


Alcohol 

3Ialtose 

Phosphoric  acid  (in  the  ash) . 

Original  wort 

LitLii  of  ffrmentation 


13-05 
1  :  0-a; 

3-0 
4-00 
1-43 
42-11 
12-72 
60-7 


13-00 
1  :  0-390 

4-95 

4-04 

1-47 
42-57 
13-76 
61-2 


3oi; 

78-10 

1:0-395 

30 

Light  yellow. 

13-05 
1  :0-36 

4-93 

3-S6 

1-40 
42-39 
12-42 
60-1 


3-42 

78 -.30 

1  :  0-43 

30 

Light  yellow. 

13-20 
1:0-38 

3-0O 

4-0O 

1-43 
42-13 
12-72 
60-7 


I 


i-20 

7i;-3i 

1  :0-40 

30 

Light  yellow. 

13-20 
1  : 0-408 

5-25 

4-06 

1-66 
42-44 
130S 
59-9 


3-37 

77-47 

1  :0-51 

40 

Amber  yellow. 

13-03 
1:0404 

5-28 

3 -92 

1-43 
41-22 
12-84 
38-9 


3-58 

77-30 

1:0-486 

53 

Amljeryellow. 

13-10 
1  :  0-412 

5-40 

4-00 

1-46 
40-65 
13-10 
58-8 


PATENTS. 
Improvements   in    or    applicable    to    the    Mamifaelnre    nf 

Unfermented  ^yine.     J.  F.  Ilender.'^on,   Aberdeen.     Eng. 

Pat.  14,548,  October  25,  1887.  6</. 
Tnis  invention  consists  in  the  preparation  of  a  liqueur  from 
champagne  brandy,  pure  saccharine  and  spirituous  essence 
of  muscatel  raisins,  the  said  liqueur  being  afterwards 
employed  for  the  manufacture  of  still  or  sparkling  wines  by 
the  addition  of  suitable  proportions  of  water  or  of  aerated 
water. — J.  H. 

An  Improved  Extract  for  use  as  a  Ferment  or  as  a  Food 
Preparation,  if.  T.Hatschck,  London.  Eng.  Pat.  3363, 
March  5,  1888.     Gd.  j 

This  invention  relates  to  the  production  of  a  dietetic  ' 
nutritious  food,  mainly  peptone,  and  termed  "  malto-peptine." 
It  is  prepared  from  malt  combs,  either  alone  or  mixed  with 
the  bran  of  grain,  such  as  wheat,  rye,  barley,  &c.  The  raw 
material  is  steeped  in  about  10  times  its  weight  of  water,  at 
a  temperature  of  125°  Fah.,  and  containing  J  to  |  per  cent,  of  i 
some  mineral  acid,  preferably  hydrochloric,  together  with 
_)_  to  -^  per  cent,  of  sulphurous  acid.  After  digesting  for  , 
10  to  fe  hours,  the  resulting  extract  consisting  mainly  of 
peptone  with  asparagiu,  amides,  sugar  and  salt,  is  neutra- 
lised with  chalk  or  other  .ilkali,  drawn  otF  and  filtered 
through  any  suitable  material.  The  extract  may  be  used 
direct  as  yeast  food  in  fermentation  processes,  or  may  be 
concentrated  to  a  syrup  or  made  into  dry  tablets,  in  which 
fcrm  it  may  be  used  by  invalids  as  an  addition  to  their 
ordinary  food. — J.  H. 

Improoemcnts  in  and  relating  to  the  Treatment  of  Magmas 
for  Dislillatiun,  M.  L.  Godefroy,  Paris,  France.  Eng. 
Pat.  4143,  March  17,  18.''8.  6(/.  ' 
This  process  "  has  for  its  object  the  chemical  modification 
of  the  impurities  contained  in  the  magmas  of  industry 
both  before  and  after  rectification  "  and  is  carried  out  as 
follows  ; — Zinc  ponder  is  mi.xed  with   a  little  water,  and   to 


— G.  H.  B. 

this  a  solution  of  sulphate  of  copper  is  added,  until  the 
zinc  in  suspension,  which  had  assumed  a  black  colour, 
begins  to  turn  brown.  It  is  then  allowed  to  stand,  decanted, 
and  washed  with  water,  and  introduced  into  the  magmas  at 
rate  of  40  to  50  grms.  of  pure  zinc  per  hectoliire,  the  mass 
well  stirred,  and  about  70  to  85  grms.  of  chloride  of  lime 
diluted  in  a  sufficient  quantity  of  water  then  added.  The 
mass  after  standing  some  time  is  distilled. 

The  principal  results  claimed  for  this  process  are  — 
"  1.  The  almost  complete  destruction  of  poison(ms  pro- 
ducts of  the  lead." 
'-  2.  An  increased  yield  with  good  t.aste." 
"  3.  A  notable  improvement  of  the  alcohol."' 
"4.  Simplification   in    the  rectification  by  the  fact   that 
there  is  obtained  at  first  a   larger  quantitv   with  a 
perfectly  pure  good  taste,  whilst  the  lower  "products 
to  be  repassed  diminish  verv-  much." — ,T.  H. 


Improvemtnts  in  the  Manufacture  vr  Treatment  of  Beer  or 
other  Fermented  Liquors  or   Beverages.     W.  P.  Thomp- 
son, Liverpool.     From  C.   Pfandler,   Kochester,  U.S.A. 
Eng.  Pat.  10,020,  .July  10,  1888.     8(7. 
Ai.i.  fermented  beverages  (not  distilled  liquors),  after  tin- 
main  fermentation,  are  crude  and  turbiil,  and  for  immediate 
consumption   have  been  simply  clarified,   but  for  superior 
beverages    an    extended    treatment  is   recjuired  to  age    or 
ripen  them,  requiring  large  storage  capacity. 

This  invention  seeks  to  produce  this  superior  beverage 
with  its  ripened  qualities  in  a  much  shorter  time.  To  this 
end,  after  the  main  fermentation,  the  beverage  is  eneloseil 
in  a  close  vessel  in  a  cool  atmosphere  :  the  atmospheric  air 
is  abstracted  and  a  partial  vacuum  maintained  bj"  an 
exhaust  pump,  while  the  secondary  fermentation  progresses, 
and  until  the  beverage  has  the  required  character.  The 
process  refers  chiefly  to  the  manufacture  of  United  States 
lager  beer.  A  drawing  explanatory  of  the  text  accompanie!* 
the  specification. — I.  It. 
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Improvements  in  the  Manvfticture  of  Saccharine  Liquors 

for  lirewinij  iinil  other  similar  purposes,  ami  in  the  Mode 

of  their  Manufaclnre.     II.   Cinginhciin,   London.     Eng. 

i'at.  10,21G,  July  13,  1S8H.     4</." 

This  process  consists  in  the  manufacture  of  a  dilute  (25  per 

cint.)  solution  of  glucose  by  the  usual  well-known  methods 

from  rice,  sago,  tapioca,  S:c.,  or  of  'I'j  per  cent,  solution  of 

raw  .laggery  sugar.    These  solutions  after  filtration  through 

animal  ehareoal  are  then   ready  for  use.     The  licpior  pre- 

psred    in     the    manner    described    cannot    be    transported 

without  deteriorating;  it  must  accordingly  be  manufactured 

in  each  case  0:1  the  spot. — .1.  II. 


An  Improved  Apparafus for  Testing  the  Purily  or  Genuine- 
ness of  Wine.  T.  F.  Bergmann,  Lilienstein,  Germany. 
Eug.  Pat.  1 1 ,740,  August  1 1,  1888. 

Tin;  apparatus  consists  of  a  glass  .tube  fitted  with  a.  fluid 
tight  metallic  cap  having  a  screw-threaded  neck  through  an 
opening  in  which  a  rod  slides  freely  ;  the  upper  end  of  this 
rod  is  fitted  with  a  knob  and  its  lower  end  carries  a  disc 
fitted  with  a  rubber  ring  so  as  to  form  a  tluid-tight  joint 
with  the  sides  of  the  tube.  The  cap  on  the  top  of  the  tube 
is  furnished  with  air  holes  and  is  surmounted  by  a  screw 
collar  and  stuffing  box,  through  which  passes  the  sliding 
rod.  In  using  the  apparatus,  the  collar  is  unscrewed,  the 
disc  is  pressed  downwards,  and  the  tube  dipped  into  the 
wine.  \Vhen  a  sufficient  quantity  has  entered  through  the 
opening  in  the  bottom  of  the  tube,  the  latter  is  closed  by 
drawing  up  the  disc  ami  the  top  air  holes  are  closed  by 
screwing  down  the  collar.  The  tube  is  then  removed  from 
the  wine  and  placed  in  a  glass  of  clear  water,  the  lower  end 
of  the  tube  being  again  opened  by  pressing  the  knob,  the 
upper  end  at  the  same  time  being  kept  closed. 

if  the  wine  be  pure  and  unadulterated  it  remains  in  the 
tube,  and  does  not  mix  with  the  water,  the  lalter  remaining 
perfectly  clear,  but  if  the  wine  be  adulterated  some  portions 
will  mi-\  with  and  discolour  the  water. — J.  H. 


A  Process  for  Treating  and  liectifging  Almhol  and  Ap- 
paratus therefor.  E.  and  A.  de  Jleritens,  Paris,  France. 
Eng.  I'i.t.  13,293,  September  14,  1888.     Crf. 

A  Proces.i  for  Treating  and  Purifging  Water,  Beer,  Wine, 
i:nd  other  Liquids,  and  Apparatus  theiefor.  A.  de 
Meritens,  Paris,  France.    13,294,  September  14,  1888.    Ci/. 

TiiF.sE  processes  consist  in  the  application  of  an  alternate 
electric  current  to  the  various  liquids  above  mentioned, 
whereby  in  the  c;ise  of  crude  alcohol  the  essential  oils, 
aloehydes,  and  the  like  are  eliminated  and  the  spirit  is  freed 
from  all  impurities  or  objectionable  matters.  In  the  case 
of  water,  beer,  and  wine,  by  means  of  an  alternate  current 
passing  through  the  liquids,  the  microbes  or  other  Hung 
organisms  that  may  be  ]iresent  are  killed,  whilst  at  tlie  same 
time  the  flavour  peculiar  to  new  wine  or  beer  is  removed, 
and  a  ripened  or  matured  flavour  imparted  to  them.  It  is 
elaiineil  that  such  liquids  thus  freed  fioni  fpimenis  are 
capable  of  travelling  to  any  distance  an<l  wiihstanding 
climatic  influences  without  the  addition  of  any  i)reservative 
agent  such  as  salicylic  acid  and  the  like. 

Drawings   of  the   apparatus    employed    accompanj-   the 
specifications. — J.  H. 


XYIII.-CHEMISTEY  OF  FOODS,  SANITARY 
CHEMISTEY,  AND  DISINFECTANTS. 

U)— CHEMISTRY    OF    FOOD. 

Researches  on  the  Composition  and  Digest ihilitg  of 
Japanese  Fodders.  O.  Kellner.  Bulletin  of  the 
Imperial  College  of  .\gric.  and  Dendrology, Tokyo,  Japan, 
1888. 
In  this  bulletin  are  recorded  the  results  of  experiments, 
conducted  from  1S82  to  1887,  on  the  digestibility  of  certain 
Japanese  fodders  by  Dr.  Kellner  and  his  Japanese  pupils. 
Sheep  were  the  animals  experimented  with,  and  in  all  cases 
there  were  two  animals  under  experiment,  who  were  fed 
for  six  or  eight  days  v/ith  the  food  under  trial  before  the 
actual  experiment  began.  The  results  were  calculated  from 
eight  day  trials  in  every  case,  the  animals  being  fed  three 
times  a  day,  and  the  food  residues,  foeces,  and  urine  care- 
fully colleeteil  and  analysed.  In  the  experiments  during 
the  last  two  or  three  years,  Ileuneberg's  "  feeding  boxes  " 
were  used. 

In  experiments  with  the  millet  hay,  7  and  8,  one  sheep 
in  each  case  suffered  from  diarrhcea,  so  the  final  digestion 
coefficients  are  calculated  from  one  animal  only. 

The  results  of  some  of  the  researches  have  been  already 
published  in  Land.  Versuchs  Station,  1885,  72. 

The  names  and  origins  of  the  ibdJers,  with  their  per- 
centage compositions  ;  iid  their  digestive  coefficients  as 
deduced  from  these  experiments,  are  as  follows: — 

(1.)  Japanese  hay,  from  the  mixed  gras.sos  growing  on 
the  banks  and  ditches  of  paddy  fields,  and  con- 
taminated w  iili  earth  from  being  made  on  the  road- 
side. Kation  1  kilo,  per  head  per  day,  with 
C  grms.  of  common  ^alt. 

(2.)  Japanese  hay  simih.r  to  No.  1.  Ration  1  kilo,  per 
head  per  day,  with  7  grms.  of  common  salt. 

(3.)  Japauesc  hay  inferior  in  quality  to  1  and  2.  Ration 
7.'iO  grms.  per  head  per  day. 

(4.)  Hay,  very  poor  quality,  principally  of  Kutalia 
japoniea  with  a  little  Lespedeza  egrtobotri/a, 
compositae,  &c.  Ration  80U  grms.  per  head  per 
day  ;  not  completely  eaten. 

(5.)  Hay,  very  poor  quality,  principally  of  Euli.lia 
japoniea  with  much  Equisetum  arvense.  Ration 
8110  grms.  per  head  per  day ;  not  completely 
eaten. 

(C.)  Hay  of  Imperata  arundinacea,  a  tall  harsh  gras'j 
growing  on  uncultivated  hills.  Ration  1  kilo,  per 
head  per  day  ;  not  all  eaten. 

(7.)  Hay  of  Panicum  frumentaceum,  cut  when  the  seed 
was  milk-ripe.  liation  1  kilo,  per  head  per  day, 
and  6  grms.  of  common  s.alt. 

(8.)  Hay  as.  7,  but  much  rained  on  during  its  making. 
Ration  1  kilo,  per  head  per  day,  and  0  gnus,  of 
common  salt. 

(9.)  Hay  of  Soja  hispida,  cut  when  the  pods  were  fully 
developed,  but  the  leaves  still  jp-een.  Ration 
1  kilo,  per  head  per  day,  and  G  grms.  cf  common 
salt. 

(10.)   Hay   of  •S'o/ii  hispida,  cut  when   in   full   blossom. 

Ration  SUii  gnus,  per  head  per  day,  and  10  grms. 

of  cjinnion  salt. 
(11.)  Straw  of  paddy  rice  in  rather  over-ripe  condition. 

Ration  COO  grms.  per  head  per  day,  and  10  grms. 

coiiinion  salt. 

(12.)  Straw  of  upland  rice.     Ration  750  grms.  per  head 

per  day,  and  7  grms.  common  salt. 
(13.)  Rice  bran,  or  rice  cleanings, obt  lined  in  "polishing" 

the  rice  previously  freed  from  its  shudes.     Ration 

750  grms.  of  hay  No.  2,  250  grms.  of  rice  bran, 

and  G  gnus,  of  salt. 
(14.)  Soy  beaiii,  Soja  hi.spida.     Ration  750  grms  of  hay 

No.   2,  250  grms.  of  £oy   beans,  and  G  grms,  of 

salt. 
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Pekcentaoe  CoMrosiTiox  OF  CoAKSB  Fodders. 
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Digestive  Coeeficiexts  for  Sheep. 
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The  general  iesnlt.s  show  that  the  .Japanese  hav,  1,2,  and  3, 
is  not  up  to  the  medium  quality  of  Kuropean  bay,  hut  must  be 
classed  hs  "  poor."  The  "  wild  hay,"  4  and  5,  is  very  poor, 
and  is  rather  to  be  classed  as  straw  than  hay,  and  animals 
will  eat  but  little  of  it.  The  hay  of  Imperata,  6,  is  "  lather 
poor."  'I'he  millet  hay,  7,  is  "  medium  good."  That  which 
was  damaged  by  rain,  8,  had  lost  much  of  its  digestible 
proteids  and  non-nitrogenous  extractive  matter  ;  this  loss  is 
estimated  at  nearly  28  per  cent,  of  the  total  digestible 
|iroteids,  and  nearly  64  per  cent,  of  the  total  digestible 
carbohvdrates.  Soy  bean  hay,  9,  is  considered  the  best 
coarse  fodder  of  the  country  ;  although  it  contains  much 
fibre  it  is  highly  digestible,  and  about  equal  to  lucerne  hay. 
The  sample  II)  was  cut  much  before  the  usual  time,  a  better 
and  more  digestible  fodder  was  the  result,  but  the  total  crop 
is  very  mucli  reduced  thereby. 

Both  paddy  straw,  11,  and  upland  rice  straw,  12,  are 
good  fodders  for  straw ;  they  are  fairly  rich  in  proteids,  and 
fully  as  digestible  as  other  cereal  stra^  s.  Experience,  as 
well  as  these  experiments,  shows  that  paddy  straw  is 
superior  in  feeding  value  to  that  of  upland  rice. 

Onlv  two  concentrated  foods  were  experimented  with, 
and  this  in  conjunction  with  hay.  No.  2,  above.  Kice  bran, 
13,  is  obtained  in  whitening  or  polishing  the  rice  grain  after 
the  husks  are  removed ;  it  consists  of  the  bran  with  some 
broken  gra'ns,  and  often  a  good  deal  of  sand  or  earth. 
Sometimes  sand  is  purposely  added  to  help  in  the  polishing 
process,  then  the  ash  may  amount  to  20  per  cent.,  of  which 
one-half  is  sand.  Sometimes  this  material  is  adulterated 
with  earth,  &c.  up  to  00  or  GO  per  cent.  When  pure  and  in 
pood  condition,  however,  it  is  an  excellent  food  and  more 
digestible  than  other  brans  of  cereals. 

Sov  beans  arc  usually  too  expensive  for  extensive  use  in 
cattle  feeding,  being  utilised  as  human  food  in  various  ways. 
These  experiments,  however,  show  their  great  value  and 
digestibility.     The  digestion  coefficient  of  the  crude  fibre  in 


soy  bean  indicates  that  the  a'Idition  of  the  highlv  nitro- 
genous bean  to  the  diet  of  hay  caused  an  increased  digestion 
of  the  fibre  of  the  hay  ;  this  has  been  noticed  in  other  cases, 
as  with  lupins,  fish,  meal,  linseed,  .tc. 

The  coarse  fodders  of  Japan  are  very  poor  in  qualitv.  and 
before  any  marked  impnivement  in  the  native  l)reeds  of 
stock  can  be  expected,  and  still  more  before  imported  good 
breeds  can  lie  expected  to  thrive,  efforts  must  be  made  to 
improve  the  quality  of  such  fodders.  Of  coucentnited  foods, 
Japan  has  a  good  variety  now  often  only  used  as  manure. 

—A.  G.  C. 


Citric  Acid  in  Cows'  Milk.     F.  Soxhkt.     CieJ.  t'eutr 
17,  7S7— 788. 

Exi-ERIMENTS  made  by  G.  T.  Iliickel  have  confirmed  the 
presence  of  citric  acid  as  a  normal  constituent  of  cons' 
milk.  The  examination  of  a  great  number  of  samples  show 
that  they  contain  from  1-8  to  2-2  grm.'?.  of  calcium  citrate, 
and  from  0-9  to  1- 1  grnis.  of  citric  acid  per  litre,  or  about 
0-1  per  cent,  of  citric  acid  :  so  that  the  quantity  of  citric 
acid  yielded  by  a  good  milking  cow  in  a  day  amounts  tn  as 
much  as  that  contained  in  two  or  three  lemons.  The  lime 
found  in  milk  serum  generally  exceeds  that  combined  with 
the  mineral  acids,  the  presence  of  citric  acid  will  now 
explain  this  apparent  anomaly.  This  .icid  is  sup[ioscd  to 
be  derived  either  from  citric  acid  in  the  hay  or  green  fodder, 
or  to  be  formed  ftom  the  decomposition  of  cellulose.  The 
concretions  frequently  found  in  condensed  milk  consist  of 
pure  c;ilcium  citrate,  and  as  human  milk  contains  no  citric 
acid,  it  is  perhaps  characteristic  of  milk  froii  herbivora. 

— D.  A.  L. 
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TATENTS. 

Converiing  Sea  Wtilvr  iiilo  u  Thiisl-iisxiiinjixij  Drliih.  iiikI 
Siihsloiires  eniplm/id  thirefor.  G.  .S.  Haslehurst,  Kliyl. 
Enf;.  Pat.  11,974,  S.-ptcmber  3,  1S87.  6(/. 
TiiK  p.itenlee  finds  tliat  about  2,000  gniius  of  sea  water, 
ITS  grains  of  vtU'rvcsicut  saline  sail,  r.;/.,  lemon  kali,  and 
10  grains  of  carbonate  of  bisnintli  furni  a  beverage 
"  refreshing  and  beneficial." — C.  C  II. 


An  Improved  lixlrait  for  use  as  a  Ferment  and  iis  a  Food 
Prrptiralion.  M.  V.  Hiitsehek,  Ijondon.  Eng.  I'at. 
3,363,  JIavcli  5,  1S88.     6(/. 

Si'c  under  XV] I.,  page  859. 

— 0. 11. 


(i;)— SANITARY  CHEMISTKY. 

The  PurificatioH  of  E_f)luent  Waters.  I.  Action  of  Caustic 
Lime  on  KfHuent  Water  containing  Organic  Matter. 
n.Scrieb.  Cliem.  Zeit.l2,  U89— 1490.  (Cf.,  this  Journal, 
1887,  603.) 

Caustic  lime  is  eniplovod  in  almost  all  processes  for  the 
purifieation  of  effluent  waters  by  chemieo-meehanical 
means,  and  if  rapid  subsidence  and  a  clear  effluent  be 
desired,  it  is  necessary  that  the  lime  should  he  in  excess. 
The  objectors  to  lime  as  a  purifying  agent  maintain  that 
this  excess  dissolves  suspended  organic  matter,  so  that  the 
effluent  water  purifieil  by  lime  contains  more  organic 
matter  in  solution  than  the  original  effluent ;  and,  more- 
over, that  as  the  lime  gets  neutralised  by  the  carbonic  acid 
in  the  river  this  organic  matter  is  precipitated  and  induces 
the  growth  of  fungus  which  causes  further  nuisance.  Un 
these  grounds  lime  has  been  condemned  as  a  purifying  agent 
by  a  receut  semi-official  commission. 

The  author  has  treated  different  portions  of  the  same 
effluent  water  with  varying  quantities  of  lime,  and  deter- 
mined the  amount  of  dissolved  organic  matter  contained 
after  the  treatment ;  if  excess  of  lime  dissolve  suspended 
organic  matter  the  portions  treated  with  a  larger  quantity 
of  lime  should  contain  a  larger  quantity  of  dissolved  organic 
matter;  but  the  analyses  show  that  this  quantity  is  as 
often  less  as  it  is  more,  when  a  larger  quantity  of  lime  is 
employed. 

Nor  is  any  organic  matter  precipitated  along  with  the 
calcium  carbonate  when  the  clear  purified  effluent  is  neutra- 
lised with  carbonic  acid,  for  this  precipitate  does  not  blacken 
when  heated,  and  is  perfectly  soluble  in  an  excess  of  car- 
bonic acid ;  so  the  organic  matter  is  not  held  in  solution  by 
the  lime. 

That  lime  really  tends  to  decrease  the  dissolved  organic 
matter  is  shown  hv  the  following  t.ible  : — 


Xo. 

Effluent  "Water. 

0. 

Unpurified 
and 

Unfiltered 
Organic 
Matter. 

Unpurified 

and 

Filtered 

Organic 

Matter. 

Purified  with  CaO. 

Sample. 

Organic 
Matter. 

CaO. 

1 

MKrni. 

ptT  Litri'. 

055 

3Iprin. 

per  Litre. 

520 

Mgi-m. 

per  Litre. 
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Mgrni. 

per  Litre. 
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2 
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BliO 

SI  5 

£00 
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560 

4 

673 
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4!K) 

— 

S 

l,0.-i3 
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],OD0 

n 

ffi:, 

305 

220 

a30 

1 

2.t5fi 

1,7G3 

l,.'i85 

082 

8 

870 

780 

620 

040 

In  all  these    experiments  except  No.  2  the  anionnt  of 

organic  matter  in  the  purified  water  is  less  than  in  the 
filtered  unpurified  water.  The  waters  tested  include  samples 
from  starch,  paper,  and  fugar  factories,  as  well  as  town 
drainage. 

If  the  effluent  water  be  kept  before  being  aualyicd  the 
organic  matter  ferments  and  is  partially  lost  as  gas,  aud  as 
this  does  not  occur  in  water  containing  lime  it  would  make 
the  organic  matter  in  the  unpurified  water  less  than  in  the 
purified,  if  the  analysis  of  the  two  samples  be  delayed. 

—A.  G.  L. 


PATENTS. 


Iniprored  Means  and  Apparatus  for  Disinfeetln'j  and 
Ifeodorisiug  and  for  produeijti/  .Sprat/  of  Vaiious  .'Inti- 
scjitic  Agents.  A.  Boakc  aiul  F.  G.  A.  Koberts,  f^trat- 
ford.     Eng.  Pat.  10,747,  August  4,  1887.     8(/. 

Liquid  sulphurous  auhydride  is  mixed  with  certain  pheuoN, 
e.g..  carbolic  acid  with  camphors  and  terbenes,  and  stored 
in  the  liquid  state  under  pressure.  A  fine  spray  of  the 
mixture  is  allowed  to  escape  into  the  air  for  the  purposes 
of  disinfection,  and  in  order  to  ensure  complete  vaiiorisation 
of  the  whale,  the  spray  is  passed  through  a  heated  copper 
coil  prior  to  its  dispersion  in  the  air.-  -C.  C.  II. 


A  A  eii;  or  Iniprored  Process  and  Apparatus  for  the  Treat, 
ment  of  Sewage  and  other  Matters  for  cvtraeling  Ammonia 
and  O-rydising  Sulphur  Compitunds.  T.  M.  J.Truchelut 
and  J.  U.  Triichelut,  Paris,  France.  Eng.  Pat.  11,534, 
August  24,  1887.     Srf. 

A  LAKGE  chamber  constructed  in  brickwork  contains  a 
number  of  shallow  trays,  with  narrow  spaces  between, 
alternately  touching  aud  falling  short  of  the  two  ends  of  the 
chamber  so  as  to  form  a  to-and-fro  path  for  any  current 
of  air  traversing  the  chamber.  Above  are  two  tanks, 
one  containing  the  liquid  to  be  treated,  the  other  milk  of 
lime.  The  liquid  treated  is,  by  reduction  of  pressure  in  the 
chamber,  drawn  in  with  the  requisite  proportion  of  milk  of 
lime,  and  overflows  from  one  shelf  to  the  other.  The  gases 
evolved  are  drawn  oft  by  a  fan  from  the  bottom  of  the 
apparatus  aud  circulated  through  a  chamber  one-tenth  the 
size  ot  the  first,  otherwise  similar  to  the  first,  but  having 
sulphuric  acid  on  the  shelves  for  the  absorption  of  ammonia. 
The  air  is  passed  back  to  the  last  chamber  again  and  so 
continues  to  circulate.  The  ammonia  evolved  is  obtained 
as  ammonium  sulphate  and  the  sulphur  compounds  formed 
are  oxydised  by  the  air  passing  over  the  liquid. — C.  C.  H. 


Improvements  in  Filtration  in  relation  to  the  Process  known 
as  "  Clark's  Prccess,"  and  to  other  purposes.  .T.  H.  Porter, 
G.  Porter,  and  J.  Porter,  London.  Eng.  Pat.  13,943, 
October  14,  1887.     8(/. 

The  present  invention  is  intended  for  use  in  the  purifica- 
tion of  water  on  the  large  scale  by  means  of  the  "  Clark 
Process."  Across  the  tanks  usually  employed  for  settlement 
rods  or  wires  are  laid  or  strained,  and  suitably  supported  as 
shown  at  A.  (Fig.  1).  Coarse  fibrous  material,  such  as 
cocoanut  matting,  is  stretched  against  this,  the  lower  end  of 
which  (Fig.  3J.  C,  enters  a  pipe  crossing  the  tank 
transversely  as  shown  in  Figs.  1  and  2.  This  matting  is 
again  covered  by  a  finer  eloth  suitably  weighted  down  on 
the  pipe  as  shown  at  D  E.  The  water  filters  through  the 
fibrous  material,  leaving  the  chalk  on  the  suifaee  of  the  fine 
eloth,  and  thence  by  the  pijies  from  the  tank.  The  finer 
filtering  cloths  may  be  removed  and  cleansed  as  often  as  is 
found  desirable.— C.  C.  H. 

(For  Figs.  1 ,  2,  aud  3,  see  next  page.) 
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ELEVATIOH. 


i^.Z 


PLAN. 


Fig.  3 


(6')— DISINFECTANTS,  &c. 

PATENTS. 

iMdini/'uclure  of  a  Dry  Antiseptic  Nuu-hijiiiuscopic 
Powder  from  a  Liquid  Kjtract  of  Sriponiii,  ifc. 
N.  BraiUev,  Miiuchester.  Eng.  I'at.  660,  Febiiiary  II, 
1882.     Amended  April  28,  1888.     6d. 

The  original  specification  described  and  claimeil  the 
preparation  of  a  drj-  extract  of  saponin  and  its  mixture 
with  calcium  and  magnesium  carbonates  and  other  salts, 
also  its  use  in  the  scouring  of  silk  and  for  giving  a  head 
or  froth  to  flat   li<iuids  such  as  beer.     The  pateutce  now 


disclaims  the  addition  of  dextrin  to  the  preparation;    and 
also  the  applications  to  the  purposes  formerly  set  forcii. 

— C.  C.  If. 


Improvements  in  the  Prepdrn'ion  of  Mulerials  to  h".  used 
as  Disinfectants,  Deodorisers,  i(nd  Antiseptics,  as  urll 
as  for  the  Destruction  of  Parasites  infcstinij  T^Iun  and 
the  Lower  Animals  and  similar  uses.  K.  V.  Tuson, 
New  Charlton.    Eng.  Pat.  12,222,  September  9,  1887.    id. 

The  improved  disinfectant  is  made  b_v  saturating  a  solution 
of  conosive  sublimate  or  other  salt  of  mercury  with 
sulphurous  acid  ;  salts  chloride  of  zinc  is  sometimes' added, 
e.g.,  3  lbs.  of  chloride  of  zinc  and  2  ozs.  of  corrosive 
sublimate  are  dissolved  in  half  a  gallon  of  water,  which  is 
subsequenth-  made  up  to  one  gallon  with  an  aqueous 
solution  of  sulphurous  anhydride. — C.  C.  H. 


A    new    Disinfectant.      J.     Bennett,     Goole.      Eng.   Pat. 
12,483,  September  14,  1887.     4a. 

Peat  dust  68  part.s,  water  24  parts,  sulphuric  acid  4  parts, 
are  thoroughly  mixed  in  a  mechanical  mixer,  and 
subsequently  used  as  a  disinfectant — C.  C.  H. 


XIX.-PAPEE,  PASTEBOAED,  Etc. 

Estimation  of  Wood  Shavings  in  Paper.  R.  Godeffroy 
andllaxCoulou.  ilittheil.  des  k.  k.  Tech.  Gew.-Museums, 
2,  18—28. 

A  SERIES  of  experiments  were  made  with  pure  linen, 
cotton,  wood,  and  straw  cellulose  to  ascertain  whether 
anything  was  contained  in  them  capable  of  forming  a  basis 
for  a  quantitative  estimation  of  the  cellulose  in  a  mixture. 
Samples  of  each  kind  of  cellulose  were  dried  at  100\ 
weighed,  boiled  with  water,  dried,  then  extracted  48  hours 
with  absolute  alcohol,  afterwards  for  the  same  time  with 
pure  ether.  Afler  evaporating  off  the  solvents,  the  residues 
were  weighed  and  examined.  Only  traces  of  extractive 
matter  were  obtained  from  the  cotton  and  linen.  The 
others  gave  the  results  appended  : — 


Wood. 
Cellulose. 


Straw 
Cellulose. 


Aqueous  extract. 

Alcoholic     „     . 
Ethereal 


Trace. 


Per  Cent. 
1-191 


0-091 


Trace. 


Per  Cent. 
0'540 


0-022 


rincly  Divided 
Pinc-woort 
Shavings. 


Trace. 


Per  Cent. 
1-499 


o-o:o3 


The  alcoholic  and  ethereal  extracts  had  an  odour  of  vanillin. 


8(;4 
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It  wiis  found  that  air-ilricd  wood  cellulose,  whether 
extnii'toil  or  licit,  was  callable  of  reducing  gold  from  a 
solution  oft;old  chloride  in  the  proiiorlion  of  14-825  of 
U»0  frrnis.  of  au-dried  wood  cellulose.  Eight  qualities  of 
paper  were  prepared  as  follows  :^— 


sro.i. 


\0.2. 


No.S.INo.4   Xo.5.  No. 6. 


No.  7. 


No.  8. 


Linen  razs.... 
Wood -shavings 


IParts.'  Parts  I'artsJ  Parts. 

21)     I     30     I     40    I     50 

SO  70         CO     i     50 


Parts.  Parts.  Parts.  Parts. 

•0    I    SO    I     00 


60 
•JO 


30 


SO 
20 


10 


and  the  analytical  results  below  obtained 


I'aper 

No. 

Moisture 
Dried  at  100°. 

Ash  of  Air- 
dried  Paper. 

Wood 

Cellulose 

found  in  .\ir- 

dried  Paper. 

Wood 
Celhdose 

really 
coiitained. 

1 

Per  Cent. 
8-93 

Per  Cent. 

1-56 

Percent. 

80-15 

Per  Cent. 

SO 

2 

8-7li 

l-37i 

GO -10 

70 

3 

8-39 

1-723 

63-4 

GO 

.  4 

8-15 

i-sae 

50-G5 

50 

5 

8-04 

l-83t 

41-52 

40 

6 

7-82 

1-971 

32-G2 

30 

7 

7-09 

2-19 

22-58 

■20 

8 

G-GO 

2-12 

12-59 

10 

the  reduein;;  actions  of  wood  shavings  of  different  kinds, 
and  the  detection  of  the  same  in  both  sizcil  and  unsi/ed 
papers,  the  present  series  of  analyses  having  been  made  on 
unsized  paper. — E.  1!. 

The  Di/ciiiij  of  Paper  I'lilp  with  ('oal  Tiir  (I'otuurs. 
il.  Coulon.  Mittheil.  dcs  k.  k.  Tech.  Cicw.-MuBeunis. 
2,  28-34. 

See  under  VI.  pape  843.  _U.  II. 


PATENTS. 


The  authors  reserve  the  further  study  of  this  subject  for 
another  paper,  and  intimate  their  intention  of  investigating 


Iiiiproccwenis  hi  the  Prcparalion  i>f  Sujel^i  Fnpcr  nffnidhi;/ 
Protection  ai/ninst  Erasure  or  other  Alteration. 
J.  Jameson,  Newuastle-on-T_vnc.  Kng.  Pat.  14,733, 
October  29,  1887.     8i/. 

The  inventor  covers  the  paper  to  be  protected  with  minute 
drops  of  a  strong  solution  of  aniline  colour,  either  alone  or 
mixed  with  some  sizing  material,  such  as  fjelatin  <ir 
shellac  dissolved  in  borax  solution.  The  coating  is  pro- 
duced liv  means  of  a  fine  spray,  special  arrangements  being 
made  for  allowing  only  fine  particles  of  solution  to  fall 
upon  the  paper.  A  drawing  of  the  apparatus  for  distri- 
buting the  "  colour  "  accompanies  the  specification. 

— E.  J.  B. 

Improvements  in  the  Treatment  of  Veyetablc  Substances  for 

the    Manufaeltire    of    Paper    Stock,    Pulp,    or   Fibre. 

II.    H.   Lake,    London.     From    A.   Selkirk,   New  Yoik, 

U.S.A.     Eng.  Pat.  11,848,  August  10,  1888.     8d. 

The  process  is  adajited  to  the  treatment  of  fir,  poplar,  and 

other  woods,   straw,  grasses,  flax,  jute,  manilla,  and  also 

cotton  hulls,  and  it  consists  in  heating  them  with  a  solution 
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of  caustic  soda  of  varying  streogths,  according  to  the 
material  employed,  at  a  pressure  of  from  60  to  100  lbs.  per 
square  iucli,  in  a  boiler  of  peculiar  construction,  which  is 
shown  in  the  Figure. 

The  material  to  be  treated  is  placed  in  the  boiler  between 
the  perforated  plates  b  and  4'. 

The  liquor  circulates  through  the  mass  in  two  different 
directions.  Thus  one  portion  is  forced  by  means  of  the 
pump  along  the  pipe  I  in  the  direction  of  the  arrows  2.  On 
entering  the  boiler  it  is  heated  in  the  coil  c  in  the  heater  C, 
and  passes  up  through  the  fibm  in  the  direction  of  the 
arrows  3.  On  reaching  the  middle  of  the  boiler  the  liquor 
passes  into  the  perforated  annular  space  E,  and  returns  to 
the  pump  (arrows  1).  Another  portion  of  liquor  is  forced 
up  the  pipe  J,  as  shown  by  the  arrows  4,  and  enters  the 
upper  part  of  the  boiler,  where  it  is  heated  in  the  coil  d  in 
heater  D,  and  flows  through  the  material  (arrows  5).  On 
reaching  the  middle  of  the  boiler  it  also  passes  into  the 
annular  space  E  and  returus  to  the  pump. — E.  J.  B. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTEACTS. 

A  Medicinal  Use  for  Hydroxylamine.    C.  Schwarz.   Pharm. 
Zeit.  33,  659. 

HvDROXTLAMiXE  has  been  recently  introduced  into  medical 
practice  by  Binz,  who  proposes  it  as  a  substitute  for  pyro- 
gallic  acid  and  chrysarobin  in  applications  to  the  skin  as  it 
does  not  discolour  the  skin  and  bnndages,  and  has  a  strong 
reducing  action.  The  chloride  serves  for  pharmaceutical 
purposes  and  may  contain  as  impurities,  free  acid,  iron, 
barium,  and  ammonia.  As  the  salt  itself  redden?  litmus 
this  cannot  be  used  to  test  for  free  acid,  but  Congo  paper 
will  sene,  and  should  not  be  turned  blue.  An  alcoholic 
solution  of  the  salt  should  give  no  precipitate  with  alcoholic 
platinic  chloride.  The  acid  of  the  salt  may  be  estimated  by 
titration  with  caustic  alkali  in  presence  of  phenolphthalein. 
The  author  estimate*  the  hydroxylamine  by  adding  potas- 
sium bicarbonate  and  a  known  excess  of  decinormal  iodine 
solution  to  a  solution  of  the  salt,  then  decinormal  hyposul- 
phite solution  to  remove  the  excess  of  iodine,  titrating 
finally  with  iodine  in  presence  of  starch  until  the  blue  colour 
appears.  The  reaction  is  based  on  the  fact  that  hydroxyl- 
amine in  presence  of  potassium  bicarbonate  is  oxidised  to 
nitrous  oxide  by  iodine  according  to  the  equation — 

2  NH.,OH  .HCl  +  4  I  =  X.O  +  H.O  +  2  HCl  +  4  HI. 

— G.  H.  B. 

On  Mercury  Phena'e.     H.  Andres.     Tharm.  Zeits.  Eus.sl. 

27,  623. 
CoMMEuciAi.  preparations  contain  varying  amounts  of 
mercurj-.  A  preparation  corresponding  exactly  to  the 
formula  (C'5H50)»Ug  is  obtained  in  the  following  way. 
Potassium  phenate  is  first  prepared  by  dissolving  94  parts 
of  phenol  and  56  parts  of  potassium  hydrate  iu  90  per  cent, 
alcohol,  evaporating  the  solution  to  a  syrup  on  the  water- 
bath  and  drying  over  sulphuric  acid.  100  parts  of  the 
potassium  phenate  are  dissolved  in  alcohol  and  the  filtered 
solution  precipitated  with  an  alcoholic  solution  of  112  parts 
of  mercur3-  bichloride.  The  orauge  precipitate  is  collected 
on  a  filter,  washed  with  60  per  cent,  alcohol  until  nearly 
free  from  chlorine,  and  then  with  absolnte  alcohol  until  the 
filtrate  gives  no  reaction  with  sulphuretted  hydrogen.  The 
mercury  phenate  after  drying  in  an  exsiccator  over  sulphuric 
acid  is  an  amorphous  brick-re<l  powder,  insoluble  in  water, 
alcohol,  ether,  chloroform, and  carbon  bisulphide. — G.  H.  B. 


On  Mercury   Salicylate.      G.   Kranzfeld.      Pharm.    Zeits. 
Eussl.  27,  641. 

In  order  to  obtain  the  pure  compound  the  author  dissolves 
one  equi\-alent  of  mercury  bichloride  iu  hot  w;iter  and  pre- 
cipitates  the   clear   solution    with   sodium   hydrate.      The 


mercuric  oxide  is  well  washed,  placed  in  a  flask  vrith  a  little 
water,  heated  over  a  water-bath,  and  one  equivalent  of 
salicylic  acid  is  then  added  gradually.  After  heating  and 
shaking  for  some  hours  the  yellow  colour  of  the  oxide  gives 
place  to  the  white  colour  of  the  salicylate.  The  end  of  the 
reaction  may  be  further  tested  by  the  complete  solubility  of 
a  sample  in  sodium  hydrate  solution.  If  the  salt  docs  not 
dissolve  a  little  more  salicylic  acid  is  added  to  complete 
the  reaction.  The  product  corresponds  to  the  formula 
(C5H4.COO)jHg.— G.  11.  B. 


Cinchona  Bark.    J.  E.  de  Vrv,  Hague. 
1360— 'l -368. 


Chem.  Zeit.  12, 


Cinchona  succirubra,  the  original  source  of  the  red 
cinchona  bark,  begins  to  show  a  diminution  in  the  per- 
centage of  contained  alkaloids  after  it  reaches  an  age  of 
12 — 16  years,  whilst  it  is  at  this  age  that  it  contains  a  large 
quantity  of  cinchona  red. 

When  an  excess  of  95 — 98  per  cent,  alcohol  is  added  to 
an  aqueous  extract  of  cultivated  cinchona  bark  a  sticky 
substance  is  precipitated,  as  was  long  ago  (1S20)  ob.servcd 
by  Pelletier.  This  body  is  a  calcium  salt  which  vields, 
when  warmed  with  ^vater  and  magnesia,  calcium  qiiinate, 
magnesium  quinate,  and  cinchona  red  ;  this  decomposition 
p3ints  to  the  presence  of  both  qninic  acid  and  cinchona 
tannin  in  the  salt,  which  latter  is  transformed  into  cinchona 
red  by  treatment  with  msgnesia  in  contact  with  the  oxvgen 
of  the  air.  The  calcium  salt  is  hygroscopic ;  it  turns  the 
plane  of  polarisation  to  the  left,  but  to  a  less  extent  than 
calcium  quinate  does.  Cinchona  tannin,  which  is  precipi- 
tated from  an  aqueous  extract  of  the  bark  hy  strong  acids, 
i  occurs  in  considerably  greater  quantity  in  the  cultivated 
than  in  the  wild  bark. 

From  the  author's  investigations  it  appears  that  the 
young  cinchona  plants  only  contain  the  alkaloids  in  an 
amorphous  slate  (so-called  quinoidine),  and  that  the  appear- 
ance of  the  cr\-stalline  alkaloids  takes  place  as  the  plants 
develop ;  hence  it  is  probable  that  the  latter  are  produced 
from  the  former,  and  that  the  reverse  process,  often  regarded 
as  the  more  probable,  does  not  occur.  Two  forms  of  the 
amorphous  alkaloid,  one  of  which  turns  the  plane  of  polari- 
sation to  the  right,  the  other  to  the  left,  exist  in  the 
bark. 

The  neutral  combinations  of  the  amorphous  alkaloid 
(quinoidine)  with  acids  which  give  an  alkaline  reaction 
on  litmus  paper  are  \eTy  hygroscopic,  and  extremely  soluble 
in  water,  and  this  solubihty  is  communicated  to  the  similar 
salts  of  the  crystalline  cinchona  alkaloids  when  present. 
Advantage  is  taken  of  this  property  in  the  preparation  of 
quiuetum  or  cinchona  febrifuga,  which  consists  of  the 
neutral  salts  of  the  total  alkaloids  of  the  bark  which  have 
an  alkaline  reaction,  and  are  verj-  readily  soluble  in  water. 
Qninctum  is  of  especial  value  for  subcutaneous  injection. 

— C.  A.  K. 


Report  on  New  Fine  Chemicals  of  Therapeutic  Value. 
Merck's  Bull.  1,  28—40. 

Camphoric  Acid,  C^Hiti^CO.OH')^.— la  a  lectnt  meet- 
ing of  the  Berlin  Medical  Society,  Dr.  JI.  Eeschert  pointed 
out  that  this  acid,  which  hitherto  had  no  apphcation  as  a 
therapeutic  agent,  exerts  an  eminently  beneficial  efiect  in 
both  acute  and  chronic  inflammatory  affections  of  the 
mucous  membranes  of  the  entire  respiratory  tract.  It  is 
likewise  valuahle  in  various  acute  diseases  of  the  dermis. 
A  topical  application  of  a  3 — 6  per  cent,  solution  of  cam- 
phoric acid  effects  a  contraction  of  the  surface  tissue 
within  as  little  as  two  minutes,  causing  a  sensation  of  relief 
from  pain,  combined  with  a  reduction  of  the  inflammatory 
symptoms.  Acute  coryza  has  repeatedly  yielded  to  treat- 
ment with  the  nasal  douche  charged  with  a  -olution  of  1  in 
500,  or  to  a  CG*ton-wool  tampon  with  a  3  per  cent,  solution. 

Camphoric  acid  however  produces  no  caustic  accessory 
effects ;  on  the  coutrary  in  laryngeal  ulcerations,  &c.  it 
promotes  granulation,  and  solutions  of  but  0-9  to  1  per 
cent,  act  ascplically.  It  may  be  exhibited  subcutaneously 
or  topically  in  0'5  to  1  or  2  per  cent,  solutions,  or  as  au 
inhalant  in  1  to  2  per  cent,  solution. 
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Dr.  Fiirbringer  reports  its  prompt  efficacy — in  at  least 
50  per  cent,  of  the  cases  treated — in  stopping  the  night- 
sweats  of  consumptives.  He  terms  it  "  an  agreeable  very 
slightly  toxic,  and  but  very  slightly  irritant  antiseptic." 

Campliaric  Acid  occurs  in  thin,  colourless,  scale-like 
crystals,  or  in  large  clear  monoclinic  prisms  of  acid  taste. 
It  has  a  melting  point  of  178°  C,  is  very  little  soluble  in 
water,  but  easily  so  in  alcohol  and  ether.  Fats  and  oils 
dissolve  upwards  of  2  per  cent,  of  it. 

Iodine  Trichloride  has  been  experimentally  examined  by 
Dr.  0.  Kiedel  as  to  its  antiseptic  power,  for  the  German 
Imperial  Sanitary  Bureau  at  Berlin.  It  was  found  that 
1  part  in  1,000  destroys  bacillus  spores  in  a  comparatively 
short  time  ;  but  only  the  aqueous  solution  does  this,  not 
alcoholic  or  oily  solutions.  The  trichloride  bj'  far  surpasses 
carbolic  acid,  and  is  only  second  to  corrosive  sublimate  in 
antiseptic  power. 

Mercunj  Albuminiifc. — A.  Schneider's  method  (Pharm. 
Ceutralh.  1888,  141  and  163).  One  part  of  egg  albumen  is 
dissolved  by  shaking  in  8  tbywcight)  of  water,  and  filtered. 
To  the  filtrate  is  added  corrosive  sublimate  with  stirring 
after  the  addition  of  each  portion,  so  long  as  the  additions 
cause  a  precipitate,  this  recjuiring  about  333  parts  of  the 
sublimate  to  every  1,000  of  the  albumen.  The  precipitate 
is  allowed  48  hours  to  settle.  The  supernatant  liquor  is 
decanted  from  the  precipitate,  and  the  latter  is  mixed 
without  first  washing  it  with  sufficient  powdered  sugar  of 
milk  to  produce  an  almost  dry  powder.  This  is  dried  over 
sulphuric  acid,  powdered  finely,  and  then  mixed  with 
sufficient  milk-sugar  to  make  the  sublimate  employed 
represent  0-4  per  cent,  of  the  whole.  Thus,  1,000  parts 
of  Schneider's  mercury  albuminate  will  contain  4  of  the 
bichloride  to  about  12  of  albumen  and  984  of  lactose. 
Thus  prepared,  the  .albumen  gives  up  no  mercury  bichloride 
to  water  witli  which  it  is  agitated,  whilst  it  does  so  readily 
to  solutions  of  sodium  chloride,  ammonium  chloride, 
potassium  iodide,  blood-serum,  meat  broth,  &e.  upon 
agitation. 

Mercuric  Cyanide. — Stelldi-n  reports  on  1,400  cases  of 
diphtheria  treated  by  him  with  this  cyanide.  There  were 
among  that  number  only  G9  deaths,  these  not  amounting  to 
quite  5  per  cent.,  whilst  ordinarily  in  the  same  district  the 
death-rate  was  92  per  cent. 

The  mixture  used  by  Stellden  was  honey  450  grains, 
tincture  of  aconite  30  grains,  and  mercury  cyanide  0'3  grain. 
A  gargle  of  1  part  of  mercury  cyanide  to  10,000  of  pepper- 
mint water  was  also  employed.  The  frequent  doses  and 
applications  are  said  to  create  a  medium  in  which  the 
diphtherial  bacillus  cannot  live. 

Methyl  -  trihydroxyquinoUne  Sodium  Carbonate  or 
"  Thcrmifugine  "  (CnHjoOjN  combined  with  sodium),  was 
recently  discovered  by  Nencki,  and  the  sodium  salt  was 
experimented  upon  by  Demme,  of  Berne.  He  finds  it  to  be 
a  good  antipyretic,  combining  the  three  faculties  of  reducing 
temperature,  retarding  the  pulse,  and  increasing  the  blood- 
pressure.  The  acid  forms  beautiful  crystals,  but  slightlj' 
soluble  in  water  or  alcohol,  and  melting  at  265°  C.  The 
sodium  salt  ("  therniifugine ")  is  a  faint  yellowish-white 
salt,  forming  a  dark  brown  aqueous  solution.  The  doses  of 
thcrmifugine  are  stated  as  0-10  to  O'lSgrm.  for  ages  of 
four  to  sis  years,  0'2  grm.  7  to  10,  and  0'25  grm.  for  11  to 
15  years. 

Pure  Narccine,  melting  at  170"  C.  This  is  used  accord- 
ing to  the  clinical  tests  of  Erlenmeyer  and  Reissner,  as  a 
valuable  sedative  and  hypnotic  m  psychiatric  diseases.  The 
results  obtained  by  it  in  this  direction  are  superior  to  those 
obtained  with  morphia.  In  neuralgia  and  ischia  it  is  pre- 
ferable to  morphine. 

Vasicine. — An  alkaloid  discovered  by  Dr.  Hooper  in  the 
leaves  of  ^(//io/orfa  rasica,  Nees.  This  plant,  which  belongs 
to  the  order  Acanthame,  is  a  native  of  the  Punjaub,  where 
it  abounds.  It  is  also  found  in  Ceylon  and  tlie  Malays.  It 
grows  as  a  dense,  almost  tree-like  shrub,  and  its  leaves  are 
used  by  the  natives  as  an  expectorant  and  palliative  in 
asthma,  bronchitis,  and  other  affections  of  the  respiratory 
tract. 


Besides  this,  the  leaves  and  extracts  are  used  as  an 
insecticide.  Numerous  experiments  have  shown  that  :i 
solution  of  the  alcoholic  extract  of  V'asatha-leaves  is  an 
intensely  lethal  poison  to  all  the  lower  orders  of  animal  life, 
whilst  producing  no  appreciable  effect  on  healthy  animals  of 
the  higher  order. — W.  S. 


Report  on  New  Discoveries  and  Applications  of  Chemical 
Substances  as  Therapeutics.     Merck's  Bull.  1  [5],  188S. 

^ce/a/.— CHt.C'HCO.C.H^);.  This  substance  is  obtained 
as  a  by-product  in  the  alcohol  and  aldehyde  manufactures. 
It  is  a  limpid  liquid  of  sp.  gr.  0-821  at  22°  C,  a  boiling 
point  of  104°  C,  and  is  soluble  in  18  parts  of  water  at 
25°  C.  According  to  von  Meering  it  is  given  internally 
as  a  narcotic  in  doses  of  5  to  10  grms. 

Cresylic  Acid  {(^resol). — It  has  been  recently  brought 
into  prominent  notice  as  an  antiseptic  by  Dujardin- 
Beaumetz.  This  authority  finds  its  anti-zymotic  action 
superior  to  that  of  phenol.  One  part  of  a  two  per  cent, 
solution  added  to  ten  parts  of  a  fermenting  liquid  was  found 
by  that  authority  to  stop  all  further  fermentation. 

Trichloracetic  Acid.  —  CCl^.CO  .  OB..  Deliquescent 
rhombohedral  crystals  melting  at  52-3°  C,  boiling  at 
195°  C,  and  with  a  sp.  gr.  of  1-617  at  46'  C.  It  is  tho 
best  and  quickest  escharotic  yet  known  for  warts,  corns, 
and  bunions. 

Alstonine  {Chloragenine).  —  This  is  the  alkaloid  of 
Alstimia  constricta,  an  Australasian  apocynea.  It  forms 
white,  lustrous,  silky  needles,  easily  soluble  in  ether, 
chloroform,  or  alcohol.  It  is  uearlj-  insoluble  in  cold 
water,  but  somewhat  soluble  in  hot  water,  to  which  it 
imparts  an  intensely  bitter  taste. 

Alstonine  is  an  antiperiodic,  antiseptic,  and  stimulant, 
and  thus  unites  the  qualities  of  quinine  and  strychnine. 
It  is  employed  in  typhoid  and  in  lacteal  fevers. 

The  bark  of  Alstonia  constricta  is  sometimes  used  by 
ale  brewers  as  a  substitute  for  hops,  since  it  is  free  from 
the  effect  of  inducing  headache  or  other  ailments  con- 
sequent on  the  imbibation  of  the  hop  bitter. 

Andromedoto.rin,  C'ajHjiO,^,  an  extremely  powerful 
emetic,  is  the  active  principle  of  (he  species  of  Kosehay 
known  as  Rhododendron  ponticum,  £ricacece.  According 
to  Plugge  the  principle  is  contained  also  in  other  members 
of  the  family  of  the  Ericaccte.  It  forms  needle-shaped 
crystals,  easily  .soluble  in  cold  or  hot  water.  Its  melting 
point  is  228° — 229°  C,  and  it  turns  the  plane  of  polarised 
light  to  the  left.  On  evaporating  it  with  concentrated 
sulphuric  acid  or  with  phosphoric  or  hydrochloric  acids  a 
red  colouration  is  developed  ;  this  is  a  reaction  capable  of 
showing  the  presence  of  as  little  as  half  of  a  millionth  of 
a  grm.  (seven  to  eight  millionths  of  a  grain)  of  andromedo- 
toxin.  It  is  an  enormously  strong  poison  and  paralyses  tho 
peripheral  motor  ner\es. 

Bctol.—Ciiff^lOH)CO.OC,„Hj  ($-naplilhyl  salicylic 
ether).  This  may  be  and  is  termed  naphtho-salol.  It  forms 
a  white,  lustrous,  crystalline  powder,  is  colourless,  and 
insipid  as  to  taste.  Its  melting  point  is  95°  C,  it  is  nearly 
insoluble  in  water,  either  hot  or  cold,  in  glycerol,  and  but 
little  in  cold  alcohol,  though  in  boiling  alcohol  it  dissolves 
in  the  proportion  of  1  in  3.  It  is  soluble  in  warm  linseed- 
oil. 

The  physiological  and  therapeutical  peculiarity  of  betol, 
which  it  shares  with  its  analogue  .«o/o/,  is  that  it  is  inert 
and  innocuous  in  the  normal  gastric  digestive  process  ;  but 
so  soon  as  it  reaches  the  alkaline  fluids  of  the  intestinal 
digestion,  it  becomes  decomposed  into  its  constituents, 
salicylic  acid  and  ;3-naphthol.  Like  salol  it  is  used  for 
articular  rheumatism. 

Boldoin. — ('3nff;,:Og.  is  a  glucoside  obtained  from  the 
boldo  leaves  (^I'eumus  holdus,  Tnl.)  About  3  per  cent,  of 
the  glucoside  is  obtained  from  the  leaves. 

As  a  hypnotic,  boldoin  is  pronounced  by  Juran\ille  to 
be  more  efficacious  than  either  morphine  or  chloral  hydrate. 
It  produces  no  untoward  accessory  effects,  and  has  no  dis- 
agreeable taste  ;  it  is  an  iuvlgoraut  and  stimulates  the 
appetite. 
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The  sleep  caused  by  it  has  the  qualities  of  the  natural 
Bleep,  and  the  respiration  is  regular. 

Jahorandi  {Pilocarpus)  as  a  fluid  extract  is  recom- 
mended and  ha^  been  found  very  successful  by  Professor 
Waugh  in  erysipelas. 

Mercury  imido-succinate  is  a  white  silky  powder,  easily 
soluble  in  water  and  without  reaction  on  albamiuous 
liquids.  VoUert  (_Therapeut.  Monalsh.  1888,  401)  states 
that  it  is  an  extremely  valuable  addition  to  the  list  of 
mercurial  hypodermics.  It  decidedly  excels  the  older 
mercurial  preparations  in  subcutaneous  cases,  in  (1)  Long 
enduring  stability  of  its  solutions  ;  (2)  Comparative  pain- 
lessness of  application ;  and  (3)  Slightness  of  infiltration 
at  the  point  of  injection. 

Mercury  Cyanide  and  Hydroryeyanide. — The  hydroxy- 
cyanide  is  described  as  destined  entirely  to  supplant 
corrosive  sublimate.  In  not  attacking  the  metal  of  surgical 
iustruments  when  used  for  disinfecting  them,  it  is  superior 
t  1  that  salt.  In  disinfecting  bacteiialised  peptone  fluids, 
it  shows  six  times  the  bactericidal  power  of  corrosive 
sublimate.  The  report  of  Stellden  as  to  the  successful  use 
of  the  simple  cyanide  in  diphthcretic  cases  has  already  been 
given. 

Alpha-XaphtJiol  is  reported  by  ilaximowitsch  as  an 
antiseptic  of  extraordinary  efiBeieney  in  preventing  the 
development  of  pathogenic  micro-organisms.  Solutions 
containing  only  from  1  to  2??  parts  of  this  naphthol  in  10,000 
of  liquid,  intercepts  the  propagation  of  the  typhoid-  and 
tubercuiose-bacilii,  whilst  a-naphthol  is  700  times  less  active 
in  specific  physiological  etfect  on  the  human  organism  than 
biniodide  of  mercury.  As  regards  anti-z%Tnotic  effect, 
1  part  of  o-uaphthol  added  to  10,000  of  a  glucose  solution 
prevents  the  latter  from  entering  alcoholic  fermentation. 

Hydroxypropylene-di-iso-Amylamine. — A  newly  s™the- 
sised  alkaloid.  It  is  a  colourless  liquid,  soluble  in  alcohol, 
ether,  and  in  the  fatty  oils.  Its  physiological  action  is 
similar  to  that  of  atropine.  In  large  doses  it  induces 
epilepsy,  in  moderate  ones  is  an  energetic  stimulant  of  the 
heart,  elevating  both  blood-pressare  and  temperature. 

Parthenieine. — An  alkaloid  discovered  by  C.  Ulrici,  of 
Cuba,  in  a  plant  native  there,  Parthenium  hysterophorus. 
It  forms  large  rectangular  prisms  with  pyramids  on  the  four 
lateral  sides.  It  is  odourless,  very  bitter,  readily  soluble  in 
water,  and  still  more  so  iu  hot  water,  alcohol,  ether,  and 
chloroform.  It  gives  colour-reactions  with  sulphuric  acid 
and  potassium  bichromate,  which  distinguish  it.  It  has  the 
power,  administered  in  doses  of  0  05  grm.  (J  grain),  of 
assuaging  neuralgia  ;  it  has  also  proved  useful  in  intermittent 
fever.— W.  S. 


XXI.-PHOTOGKAPHIC  MATERIALS  AND 
PROCESSES. 

Potassium  Meta-bisulphite.    J.  M.  Eder.     Phot. 
Corresp.  25,  416. 

PoTASsicM  mpta-bLsulphite,  K.,S03.S0»,  is  used  in  place 
of  sodium  hydrogen  sulphite  to  preserve  pvrogallol 
solutions.  It  is  prepared  by  satirrating  a  solution  of 
potassium  carbonate  with  sulphurous  anhydride  and  adding 
alcohol.  The  salt  separates  as  a  white  crjstalline  powder, 
and  is  washed  with  alcohol.  It  loses  sulphurous  anhydride 
when  exposed  to  the  air.  The  systematic  name  of  the  .«aU 
would  hv  pi>tU6siuiit  aniiydro-stdphite. — C.  H.  B. 


tannin  is  really  the  active  agent.  If  gum  guaiacnm  which 
has  not  been  exposed  to  light  be  moisiened  with  alcohol 
and  extracted  with  a  hot  solution  of  sodium  carbon.itc,  the 
liquid  has  feeble  developing  powers. 

The   reducing   power  of  these   solutions   is  very  much 
inferior  to  that  of  an  alkaline  solution  of  pvrogallol. 

— C.  H.  B. 


XXII.-EXPLOSIYES,  MATCHES,  Etc. 

PATENTS. 

Improremenis  in  Detonators.  A.  V.  Newton,  London. 
From  A.  Xobel,  Paris,  France.  Eng.  Pat.  16,919, 
December  8,  18S7.     id. 

The  object  of  this  invention  is  to  provide  detonating 
mixtures  which  are  cheaper  and  less  dangerous  than  the 
fulminate  of  mercury  generally  used  for  chargin°r  detonators. 
The  inventor  finds  by  experiment  that  explosive  mixtures 
of  pierate  of  lead  and  picrate  of  potash  and  a  chlorate  when 
used  in  the  ordinary  pulverulent  state  and  compressed  into 
detonator  tubes,  only  explode  partially  when  ignited  and  do 
not  give  good  results,  whereas  after  granulating  the  above 
substances  and  similar  explosives  so  that  they  form  minute 
grains  of  3,000  to  10,000  per  grm.,  thoroughly  satisfactory 
results  are  obtained. 

The  main  feature  of  this  invention  is  the  granulating  of 
the  substances  to  be  used  for  charging  the  detonators,  and 
as  the  mixtures  which  can  thus  be  used  are  inexpensive  it 
is  proposed  to  increase  the  charges  for  detonator  tubes 
beyond  the  present  limits,  and  for  this  purpose  a  bottle- 
shaped  detonator  tube  is  described.  Where  deton;4tors  of 
exceptional  energy  are  required  a  small  tube  containing  say 
0  ■  h  grm.  of  fulminate  of  mercury  is  iuserted  in  the  bottle- 
shaped  detonator  tube  charged  with  the  granuhtted 
explosive  mixture. — C.  X.  H. 


Organic  Developers.  Mercier.  Phot.  Corresp.  25,  -t-ti- 
A  SOLUTION'  of  eserin  or  calaharin  from  the  Calabar  bean, 
mixed  with  sodium  sulphite  and  carbonate,  is  capable  of 
developing  the  latent  image  on  gelatino-bromide  plates.  A 
strong  infusion  of  green  tea  made  alkaline  with  ammonia 
also  acts  as  a  developer,  but  an  ammoiuacal  infusion  of  oak 
bark  has  the  same  effect,  and  hence  it  would  seem   that 


An  Improved  Explosive  Compound,  A.  V.  Xewton, 
London.  From  A.  Nobel,  Paris,  France.  Eng.  Pat. 
16,920,  December  8,  1887.     &d. 

The  inventor  finds  that  ammonio-nitrate  of  copper 
(4  NIl3Cu(N03);)  possesses  explosive  properties,  and 
although  it  cannot  be  fired  by  a  spark  or  Biekford  fuse, 
it  develops  great  energy  when  detonated. 

The  ammonio-niirate  of  copper  is  not  sensitive  to  con- 
cussion. It  is  claimed  that  a  very  short  flame  of  com- 
paratively low  temperature  is  emitted  on  detonation,  not 
capable  of  igniting  fire-damp  under  conditions  where 
gimpowder  or  dynamite  would  cause  it  to  explode. 

It  can  be  used  for  propelling  projectiles  after  it  has  been 
granulated  in  the  same  manner  as  gunpowder  is  granulated, 
but  has  to  be  fired  by  a  special  primer  of  gimpowder.  In 
filling  cartridges  for  firearms  with  granulated  ammonio- 
nitrate  of  copper,  the  gunpowder  primer  is  so  arranged  as  to 
be  fired  directly  by  the  cap,  and  then  the  charging  is 
completed  as  with  ordinary  gunpowder. 

For  use  in  mines  it  is  simply  filled  into  ordinary  paper 
cartridges  and  fired  by  a  detonator. — C.  N.  H. 


Improvements  in  the  Manufacture  of  Explosives.  J.  T. 
Johnson,  London.  From  F.  C.  Glaser,  Berlin,  Germany. 
Eng.  Pat.  17,167,  December  13,  1887.     6d. 

"  The  manufacture  of  explosives  suitable  for  use  in  small 
arms  and  ordnance  for  blasting  and  other  like  purposes  by 
nitrating  vegetable  fibrous  material,  avooiIv  matter,  cellu- 
lose, or  the  like  in  the  manufactured  condition,  and  either 
partially  charred  or  roasted  or  not,  and  subjecting  it  to 
the  action  of  acetic  ether,  acetone,  or  like  solvent  of  equal 
strength,  and  then  drying  or  allowing  to  dry  or  distilling 
off  the  solvent,  and  when  required  reducing  to  the  required 
forms  or  granulating,  whether  there  be  used  or  not  oxygen- 
yielding  substances  or  such  substances  and  hydrocarbon, 
and  whether  washing  and  treatment  with  an  alkali  be 
resorted  to  or  not." — C.  N.  H. 
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'J'he  Preparation  of  certain  new  Compounds  from  Picric 
Acid  and  the  Manufacture  therefrom  of  Explosives, 
piirtly  applicable  also  to  Coloured  Fires.  S.  H.  Emrncns, 
Now   York,   U.f<.A.     Eng.   Pat.  370,  January   10,   1888. 

erf. 

Tin:  inventor  has  iliseoTcred  that  when  picric  acid  is  treated 
with  red  funning  nitric  acid  of  sp.  gr.  rC'2  it  dissolves  with 
evolution  of  red  fumes,  and  the  sohition  when  cooled  yields 
a  crop  of  crystals.  These  crystals,  which  are  an  ingredient 
of  his  explosives  he  calls  "  Emmens  "  acid,  and  they  differ 
ill  properties  and  composition  from  picric  acid. 

•'  The  liijuor  remaining  after  these  crystals  have  heen 
deposited  and  removed  will  yield  a  second  crop  of  similar 
crvs'als,  and  will  deposit  siniultaneousl}-  a  quantity  of 
lustrous  flake'-.  These  flakes  heated  in  water  separate  into 
two  new  bodies— one  of  which  enters  into  solution  and 
forms  er^slals  unlike  the  above,  wiiile  the  other  body  fuses 
and  remains  below  the  water  undissolved." 

These  acid  crystals  and  residuum  are  also  used  as 
ingredients  of  the  explosives  and  a  mixture  of  "  Emmens  " 
acid,  and  these  two  new  bodies  is  called  "  Emmens  "  mix- 
ture. Explosives  are  formed  by  fusing  "  Emmens  "  acid 
to  a  nitrate  together,  or  "  Emmens"  mixture  and  a  nitrate, 
and  such  explosives  are  called  "  Emmensite."  The  mixtures 
have  to  be  exploded  by  detonation. — C.  N.  H. 


Improvements  relating  to  the  Manufacture  of  Explosives. 
T.  Chandelon,  Liege,  Belgium.  Eng.  Pat.  13,360, 
September  15,  1888.     6f/. 

TnK  chief  feature  in  this  invention  is  the  use  of  organic 
picrates  together  with  nitrates,  or  chlorates  or  both,  to  form 
an  explosive  compound. 

Mixtures  are  described  of  picrate  of  benzene,  picrate  of 
nitrobenzene,  picrate  of  dinitrolienzene,  and  picrate  of  nitro- 
napthalene  with  nitrate  of  ammonia  or  other  nitrates,  also 
of  mixtures  of  the  above  picrates  in  which  the  nitrate  has 
been  replaced  wholly  or  partly  by  a  chlorate. — C.  K.  H. 


Ituprovements  in  the  Munvfaclnre  of  Explosive  Compounds. 
C.  E.  Biehel,  Berlin,  Germany.  Eng.  Pat.  14,623,  Novem- 
ber 11,  1886.     Amended  October  5,  1888.     6rf. 

The  inventor  prepares  a  "  cheap  and  harmless  explosive  " 
by  firstly  sulphurising  resin  oil  or  other  In  diocarbons,  such 
as  wood  or  coal  tar  or  their  distillates  boiling  between 
120"  C.  and  200°  C. ;  secondly,  mixing  tlie  above  with  nitrates 
or  chlorates.  He  also  employs  the  above  sulphurised 
hydrocarbons  mixed  with  nitro-benzene,  nitro-jdienol,  nitro- 
tohiene,  &c.,  and  with  explosive  nitro-eompounds  such  as 
nitro-glycerol  and  nitraniline  in  order  to  render  these 
latter  more  stable. 

The  sulphurising  is  carried  out  by  distilling  the  hydro- 
carbons in  combination  Aiith  sulphur,  and  it  is  claimed  that 
the  compounds  resulting  from  the  above  treatment  "  exhibit 
the  peculiarity  that  they  mix  readily  with  nitro-compounds, 
whilst  in  the  case  of  the  products  of  distillation  not 
sulphuretted,  even  when  they  appear  to  mix,  a  subsequent 
separation  takes  place  which  renders  the  production  of  a 
stable  product  iaipossible,"^C.  N.  JI. 


XXIII.-ANALYTICAL  CHEMISTEY. 

Tlic  Practical  Value  of  the  Lcieis  Thompson  Calorimeter, 
Scheurer-Kestner.  Bull.  Soc.  lud.  JIulhouse,  1888, 
506—513. 

This  apparatus  is  shown  in  the  annexed  cut ;  a  is  a  copper 
cartridge  ease  for  receiving  the  substance  under  investiga- 
tion mixed  with  nitrate  and  chlorate  of  potash  ;  b — c  is  a 
stand  with  four  vertical  springs,  as  shown,  which  grasp  the 
cartridge  when  in  position,  and  over  which  slips  the 
tightly-fitting  copper  bell  d.  This  last  is  surmounted  by  a 
tube  provided  with  .i  slop-cock,  and  serves  to  protect  the 
cartridge  when  the  latter  is  placed  upon  its  stand  ;  (7  is  a 
glass  vessel  containing  water  to  the  level  g  g' ;  f  is  a  wire 
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for  cleaning  out  tlie  tube  of  the  copper  bell  when  required  ; 
E  shows  the  whole  apparatus  ready  for  action.  The 
calorimetrical  operation  is  performed  as  follows: — The 
cartridge  a  is  placed  upon  the  stand  b — e  and  lighted  by  a 
fuse.  It  is  then  immediately  covered  by  the  copper  bell  d, 
and  the  whole  plunged  into  tlie  glass  vessel  of  water.  The 
gaseous  products  of  conibustion  escape  through  tlie  holes 
round  the  base  of  the  bell,  and  pass  through  the  water  from 
bottom  to  top.  AVhen  the  conibustion  is  finished,  the 
stop-cock  is  opened  and  the  water  allowed  to  enter  the  bell 
The  glass  vessel  contains  2  kilos,  of  water,  and  from  1-5  to 


2'Ogrms.  of  substance  is  a  convenient  quantity  for  each 
determination. 

The  author  has  undertaken  a  series  of  experiments  for 
the  purpose  of  comparing  the  results  jielded  by  this 
calorimeter  with  those  obtained  from  the  Favre-Silbermann 
instrument.  For  scientific  purposes  it  is  obviously  inade- 
quate, but  if  due  precaution  be  observed  in  its  use,  and  an 
addition  of  15  per  cent,  be  made  to  the  figures  obtained, 
the  result  agrees  very  closely  witli  the  heat  of  combustion 
as  found  w ith  the  Favre-Silhermaim  calorinutir  —  the 
maximum  deviation  being  below  4  per  cent.     The  correc- 
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tion  of  15  per  cent,  above  mentioned  was  obtained  by 
testing  wood-charcoal  in  the  two  calorimeters,  and  its 
practical  accural  y  has  been  established  by  comiiarativc 
estimations  with  30  ditTerent  kinds  of  coal.  In  no  case 
did  the  discrepancy  exceed  4  per  cent.,  and  in  two-thirds  of 
the  instances  it  was  below  2  per  cent.  It  is  nsually 
recommended  to  employ  from  8  to  10  parts  of  oxidising 
mixture  (3  of  potassium  chlorate  to  1  of  potassinm  nitrate) 
for  one  of  combustible,  but  in  no  case  has  the  author  found 
this  to  be  sufficient.  He  has  always  repeated  the  experi- 
ment (when  necessary")  till  perfect  combustion  was  obtained 
and  no  black  specks  appeared  in  the  water,  and  he  found 
the  satisfactory  proportions  to  vary  from  IH  to  14  parts  of 
oxidising  mixture  to  one  of  combustible.  The  most  ad- 
vantageous figures  have  to  he  found  by  experiment.  They 
vary  with  the  percentage  of  ash,  and  more  oxidising  mixture 
IS  reipiired  for  a  bituminous  than  for  a  non-bitnmiuons  coal. 

—A.  K.  1). 


Device  for  rvmovinij  Fused  Mnsxes  from  Platinum  Crueihtes. 
L.  L.'de  Koninck.      Zeits.  f.  angew.  Cliem.  1888,  569. 

VAUiotTS  jilans  have  been  proposed  for  detaching  the 
contents  of  platinum  crucibles  containing  bisulphate  or 
alkaline  carbonate  melts,  but  none  has  proved  satisfactory, 
especially  if  the  crucible  be  not  perfectly  smooth.  The 
following  method,  however,  is  available,  even  in  the  case  of 
an  old  crucible  with  roughened  surface  :  — 

As  soon  as  the  fusion  is  completed  a  piece  of  platinum 
wire  8 — 10  em.  in  length,  having  one  end  bent  to  form  a 
loop,  and  the  other  coiled  into  a  spiral  form,  is  inserted 
into  the  melted  mass,  so  that  the  spiral  is  completelj- 
imniersed,  and  held  there  until  the  contents  of  the  crucible 
solidities.  It  is  thea  hung  by  means  of  a  second  wire, 
having  a  hook  at  each  end,  from  a  glass  rod  carried  in  a 
clamp  sliding  on  the  retort  stand  that  supports  the  crucible, 
at  the  height  of  a  few  millimetres  above  its  triangle.  On 
heating  sharply,  the  outer  layer  of  the  mass  fuses  and  the 
crucible  falls  on  to  the  triangle,  leaving  the  bulk  of  the  melt 
suspended  by  the  wire  ;  both  it  and  the  particles  remaining 
ni  the  crucible  can  be  readily  dissolved  in  the  appropriate 
liipiid. 

The  plan  is  specially  serviceable  in  the  case  of  fusions 
with  bisulphate  in  the  determination  of  titanium,  when  of 
course  the  solvent  must  be  used  cold ;  on  suspending  the 
mass  near  the  surface  of  the  solvent  the  saturated  liquid 
falls  to  the  bottom  of  the  vessel  and  is  continually  replaced 
by  fresh,  so  that  solution  takes  place  rapidly. — H.  IS. 


Methylated  Spirits  fur  Heating  Purposes  in  Laboratories. 
C.  Keinhardt.     Zeits.  f.  angew.  Chem.  1888,  634. 

The  author  has  found  that  the  methylated  spirits  of  com- 
merce, introduced  since  the  alcohol  tax  was  levied  in 
Gerraanj-,  has  a  most  destructive  action  on  copper,  zinc, 
and  brass,  &.C.,  so  that  the  brass  lamps  which  he  has 
used  have  required  frequent  repairs.  This  is,  however,  not 
the  only  drawback  with  this  heating  material,  for  it  acts  on 
platinum  vessels  placed  over  it  to  such  an  extent  that  they 
become  rapidly  spoiled. — J.  W.  L. 


Determination  of  Nitrogen  bi/  KjehbihVs  Method.  Appa- 
ratus for  Measitrinrj  off  Small  Quaniiiies  of  Mercury. 
Wrampelmeycr.  Chem.  Zeit.  12,  1317. 
The  best  means  for  hastening  the  decomposition  of  the 
nitrogenous  body  examined,  by  means  of  sulphuric  acid  and 
phosphoric  anhydride,  is  the  addition  of  0*05  cc.  of  mercury 
as  previously  recommended  by  the  author.  In  order  to  be 
able  to  add  exactly  this  quantity  of  mercury  an  iron  cock, 
capable  of  holding  0-1  cc,  is  attached  to  a  tube  760  mm.  in 
length  and  ending  in  a  vessel  which  serves  as  the  mercury 
reservoir,  the  cock  being  so  arranged  that  on  bringing  it 
into  connexion  with  the  tube  the  air  in  the  cock  is  com- 
pressed to  about  one-half  of  its  volume  by  the  overlying 
column  of  mercury  ;  the  mercury  fills  the  other  half  of  the 
cock,  and  the  latter,  when  turned  through  180',  delivers  its 
charge  of  mercur}-.  Occasionally  double  the  above  volume 
of    mercury   will   flow    out,   owing   to   the   escape    of  the 


contained  air  from  the  cock  ;  should  this  happen  a  double 
quantity  of  sodium  sulphide  is  added  to  the  caustic  soda 
solution. — C.  A.  K. 


Determination  of  Phosphoric  Acid  in  Manures  irith  the 
Help  of  Citric  Acid.  F.  Seyfert.  Chem.  Zeit.  12,  13U0. 
The  author  remarks  that  the  only  objection  to  K.  Miller's 
method  as  ini]>roved  by  Vogel  for  the  determination  of 
phosphoric  acid  in  basic  slag  and  superphosphate  by  the 
addition  of  a  hO  per  cent,  solution  ot  citric  acid  (Chem. 
Zeit.  12,  85)  lies  in  the  difficulty  with  which  the  magnesium 
ammonium  phosphate  separates.  In  Vogel's  method  the 
solution  containing  the  phosphate  is  first  treated  with  the 
citric  acid  solution,  then  a  10  per  cent,  solution  of  ammonia 
is  added,  next  the  magnesium  mixture,  and  finally  one- 
third  of  the  total  volume  of  the  liquid  of  10  per  cent,  am- 
monia. The  precipitate  is  separated  by  stirring  with 
a  glass  rod  as  usual.  If  instead  of  a  glass  rod,  a  body 
having  a  rough  surface  he  used  for  stirring,  the  precipitate 
separates  rapidh-  and  can  be  filtered  off  with  safety  after 
standing  for  half  an  hour.  A  closely  cut  feather  or  a  thin 
strip  of  wood  serves  the  purpose  best.  It  is  further  stated 
that  the  separation  of  other  precipitates  can  be  similarly 
effected,  and  the  heating  during  precipitation  thereby 
rendered  unnecessar3' ;  barium  sulphate  and  calcium  oxalate 
are  given  as  examples. — C.  A.  K. 


On  the  Accuracy  of  the  Dry  Assay  for  Sileer.    H.  Rijsi'ler. 

Zeits.  "f.  angew.  Chem.  1888,  567—568. 
Loss  is  inevitable  in  determining  silver  bj-  the  dry  w.lv, 
consequently  the  wet  method  is  to  be  preferred,  whenever 
applicable,  as  in  the  case  of  fairly  rich  silver  alloys. 

It  is,  however,  important  to  know  the  amount  of  this  loss, 
because  only  the  dry  way  can  be  used  for  ores  and  metals 
containing  small  quantities  of  silver. 

This  the  author  has  determined  by  mixing  weighed 
quantities  of  pure  silver  with  various  proportions  of  such 
diluting  material,  and  then  assaying  the  mixture  by  the 
ordinary  methods. 

Loss  occurs  by  absorption  in  the  slag  when  either  a 
crucible  or  a  scorifier  is  used,  but  the  quantity  volatilised  and 
absorbed  during  cupellation  is  the  most  serious  item  (from 
100  grms.  of  fine  dust  from  a  gas  muffle,  "58  grm.  of  silver 
was  obtained). 

A  table  is  given  showing  the  percentage  of  silver  lost  in 
assaying  various  materials,  selections  from  which  are 
appended. 


Substance. 

Proportion 

of  Ag  in 

Substance. 

Weiglit 
OfAg 
taken. 

Proportion 

of  Pb  to 

As. 

Per- 
centage of 
Ag  lost. 

Argentiferous  lead . . 

Rich    „             „    .. 

„           copper 

Silver  ore 

G.  in  100  k. 
150 

1,500 

150 

10,000 

50 

Mg. 

150 

150 

15 

250 

12-5 

600:1 

G0:1 

12,000  :  1 

160:1 

2,000  :  1 

2-5 
1-C 
8-3 
I'C 

5-3 

— B.B. 


Table  of  Degrees  of  Hardness  of  Waters.  L.  L.  de 
Koninck.  Zeits.  f.  angew.  Chem.  1888,  569 — 570. 
F-\issT  and  Knatiss'i,  table  gives  the  number  of  cc.  of 
standard  soap  solution  corresponding  to  each  degree  of 
hardness.  As  one  degree  of  hardness  corresponds  to  more 
than  3  cc.  of  soap  solution  the  value  for  any  intermediate 
number  of  cc.  of  soap  solution  has  to  be  interpolated. 

The  author  reverses  the  plan,  and  gives  the  value  of 
each  \rhole  number  of  cc.  of  soap  solution  in  degrees  of 
hardness,  thus  f.acilitating  calculation. 

Sujipose  in  an  estimation  34 '5  cc.  of  solution  have  been 
required,  the  degree  of  hardness  is  calculated  as  follows  : — 
For  34 cc.  soap  solution,  degree  of  liartlness  is  s*70 
„    0'3cc.  „  0-J  X  O'iO  =  o"143  =  0-1.-, 

Total 8"8."i 
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cc 

Degrees  of 
Hardness. 

Difference. 

cc. 

Dejrreea  of 
Flardmss. 

Diflerence. 

1* 

0" 

•  • 

24 

5-87 

0-28 

2 

0-15 

0-25 

25 

0-15 

0-28 

3 

010 

0-23 

20 

0-43 

0-28 

4 

0-65 

0-23 

27 

6-71 

0-28 

6 

0-90 

0-23 

23 

6-99 

0-28 

0 

1-15 

0-23 

29 

7-27 

0-28 

7 

1-40 

0-25 

30 

7-5S 

0-28 

8 

1-03 

0-23 

31 

7-83 

0-29 

9 

1-flO 

0-2fi 

32 

S  12 

0-29 

10 

2'lfi 

0-2fi 

33 

8-41 

0-29 

11 

2-42 

0-20 

31 

8-70 

0-29 

12 

2-68 

0-26 

3D 

8-99 

0-29 

IS 

2-M 

0-20 

30 

9-23 

0-29 

U 

S-20 

0-26 

37 

9-57 

0-.30 

13 

8-W 

0-2G 

3^ 

9-87 

0-80 

16 

3-72 

o-2r, 

39 

10-17 

0-30 

17 

3-08 

0-27 

10 

10-47 

0-.30 

IS 

4-25 

0-27 

41 

10-77 

0-30 

19 

4-M 

0-27 

42 

11-07 

0-31 

20 

4-79 

0-27 

43 

11-38 

0-31 

21 

s-oc 

0-27 

44 

11-09 

0-31 

22 

5-33 

0-27 

43 

12-00 

»• 

23 

5-60 

0-27 

— w.  s. 


Esl'imatiou  of  Nitrous  Acid  i«  presence  of  Citric  Acid. 

W.  Kalmaun.     Mittheil.  dcs  k.  k.  Tech.  Gew.-Museums 

2,  12—13. 
Reliable  results  are  said  to  be  obtained  by  the  followiug 
method  : — A    sohition  of   HI    is   prepared    by   running   a 
solution  of  Xa.SO,  into  one  of  iodine   in  potassium   iodide 
till  the  solution  becomes  colourless, — 

Xa-SOa  +  lo  +  H;0  =  XsjSOj  +  2  UI. 

An  excess  of  Na-SOa  must  be  avoided.    The  estimation 
of  the  nitrous  acid  is  bastd  on  the  following  reaction  :  — 
NaNO;  +  2  HI  =  Xal  +  NO  +  I  +  HoO, 

and  the  nitric  oxide  evolved  is  measured.  An  alkaline 
solution  of  sodium  thiosulphatc,  which  has  been  pre- 
viously boiled,  is  placed  in  the  measuring  tube.  The 
method  is  applicable  to  the  detection  of  nitrites  in  water, 
where  the  quantity  present  is  too  small  to  be  detected  by 
the  diphenylamine  test.  On  allowing  the  water,  to  which 
the  HI  solution  has  been  added,  to  stand,  iodine  separates 
out.  The  following  results  show  the  accuracy  of  the 
process : — 


Test. 

Commercial 
Sodium 
Nitrite. 

Vol.  of  NO  in 

cc.  at  0°  C.  and 

760  mm. 

y,o,. 

N2O3  found  liy 

Permanjfanate 

Method. 

la 
la 
2a 
2ft 

Grm. 

o-iooo 

0-0966 
0-0870 
0-09a) 

29-483 
28-451 
24-046 
25-526 

Per  Cent. 
60-15 

60-63 

47-01 

46-89 

")  50-84;  60-42 
Jmean  =  50-63 

)  4«!-80;  46-64 
jmean  =  46"  72 

-E.  B. 


Decomposition  of  Realgar  by  Caustic  Potash.    W.  Kalmann 

and  M.  Gliiser.     Mittheil.  des  k.  k.  Tech.  Gew.-Museums 
2,  34-36. 

This  research  was  undertaken  with  a  view  to  explaining 
the  reducing  action  of  an  alkaline  solution  of  realgar  on 
indigo.  Native  realgar  from  Santa  Dorna  was  used.  The 
brown  residue,  left  after  boiling  with  caustic  potash, 
amounted  in  two  instances  to  (I.)  27-03  per  cent,  and  (II.) 
26-38  per  cent.     Analyses  of  these  residues  gave: — 


I. 

II. 

As.... 

•23 '03 
0-84 
0-23 

2-'-i>7 

S 

K  .... 

0-81 
0-21 

Gangtie  . 


Percentages  calculated  on  the  realgar. 

The  average  amount  of  arsenic  in  the  realgar  was  found 
to  be  68-17  per  cent.  Berzelius  states  that  one-third  of  the 
arsenic  in  realgar  remains  in  the  residue  insoluble  in  KOH. 
This  (juantity  would  be  22-72,  which  is  confirmed  by  the 
above  analyses.  Berzelius  assigns  the  formula  As^iS  to  the 
insoluble  residue.  But  Kuhn  and  Nilson,  and,  with  them, 
the  authors,  consider  that  the  arsenic  is  present  in  the  metallic 
state,  since  the  residue,  when  dried  at  100"  C,  steadily 
gains  weight,  and  the  presence  of  potassium  as  above  shows 
that  it  is  difficult  to  wash. 

The  expression  of  the  decomposition,  therefore,  is — 

3  AsoSj  =  Aso  -I-  2  AsjSj. 

The  alkaline  solution  contains  potassium  sulpharsenite 
and  arsenite.  Exposed  to  the  air,  oxidation  takes  place 
and  the  solution  becomes  dirty  green  in  colour.  When  the 
unoxidised  solution  is  precipitated  with  HCl,  all  the  arsenic 
comes  down  as  AS5S3,  but  after  oxidation  only  half  the 
arsenic  is  precipitated  and  then  as  As^Sj. 


Prpoipitaled 
with  HCl. 


Immediately    precipitated    from 
alkaline  solution 


Precipitated  after  several  days  I 
exposure  to  air 1 


Per  Cent. 
45-35  As 
22-27  „ 
21-73  „ 


Remained 
in  Solution. 


Per  Cent. 


22-40 
22-S7 


The  arsenic,  in  each  estimation,  was  converted  into 
ammonium  magnesium  arsenate  and  weighed  as  magnesium 
pyroarseuate. 

Were  all  the  sulphur  in  the  solution  precipitated  as 
As„Sj,  the  proportion  of  arsenic  precipitated  to  that  left  in 
solution  would  be  3:2,  since  5  As-.Sj  give  3  AsoSj ;  or  of 
10  parts,  6  precipitated  and  4  left  in  solution.  But  even 
after  long  exposure  to  the  air,  only  half  the  arsenic  is 
precipitated.  The  authors  promise  a  continuation  of  this 
work. — E.  B. 


Reactions  of  Santmun.    Vilein.     Chem.  Zeit.  12,  1301. 

Red  colouration  occurs  on  heating  an  alcoholic  solntiou  of 
santonin  mth  alcoholic  potash ;  addition  of  sodium 
renders  the  reaction  more  intense.  If  a  santonin  solu- 
tion be  reduced  with  zinc  and  acetic  acid  and  poured  mti> 
water  a  precipitate  is  formed,  which  does  not  show  the  red 
eolonration,  even  on  addition  of  sodium. — T.  L.  B. 


Colour  Reactions  of  Lignifed  Cell  Membranes, 

H.  Wamecke.    Pharm.  Zeit.  33,  573. 

Iodine  solutions. — Ligneous   cell-walls   are  coloured  yellow 

by  a  solution  of  iodine  in  potassium  iodide  or  zinc  chloride ; 

cork  membranes  give,  however,  the  same  re:icti<pii. 
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Indol. — In  aqueous  solution,  colonrs  ligncons  membranes 
reddish  violet  on  addition  of  sulphuric  acid,  and  this 
cannot  be  removed  by  continuous  washing  with  distilled 
water. 

Phenol  does  not  produce  distinctive  colourations. 

Orcinol  and  resorcinol  give  good  reactions  as  follows  : — 
The  section  is  treated  with  a  1  per  cent,  alcoholic  solution 
of  the  reagent  (protected  from  the  light)  and  the  alcohol 
allowed  partly  to  e\aporate.  so  that  no  air  remains  in  the 
cells.  When  treated  subsequently  with  concentrated 
hydrochloric  acid,  a  beautiful  deep  blue  is  obtaiued  in  the 
case  of  resorcinol,  and  in  the  case  of  orcinol  a  bluish 
violet. 

Pyrogallol,  similarly  applied,  yields  a  blue  green.  If 
water  be  subsequently  added  the  blue  green  turns  to 
blue. 

Phlorglucinol,  under  similar  circumstances  produces  a 
violet  red  colouration,  even  when  the  hydrochloric  acid  has 
been  diluted  with  au  equal  volume  of  water. — T.  L.  B, 


Detection  of  Uosiii.    T.  Morawski.    Mittheil.  desk.  k.  Tech. 
Gew.-Museums  2,  13—14. 

The  method  of  L.  Storch  (this  Journal,  1888,  pp.  13G, 
52G),  for  detecting  rosm-oil  can  be  applied  to  the  detection 
of  rosin.  Rosin  in  paper,  in  the  mixture  of  fatty  matters 
separated  by  acid  from  a  soap  solution,  and  in  beeswax 
was  easily  detected  by  this  test. — E.  B. 


The  Examination  of  Brandy.    Zeits.  f .  angew.  Chem. 
1888,  583—587. 

Means  for  detecting  and  estimating  fusel  oil  in  brandy 
have  been  sought  by  many  chemists ;  a  good  method  is  that 
of  KiJse,  with  Ilerzfeld's  improveii  apparatus.  It  is 
executed  as  follows  : — Into  the  apparatus  shown  in  the 
figure  is  placed  redistilled  anhydrous  chloroform  up  to  the 
20  ce.  mark,  care  being  taken  not  to  soil  the  walls  of  the 
upper  part  of  the  tube  (the  temperature  must  be  kept  at 
15"  C  throughout  the  operation).  Meanwhile  200  ce.  of  the 
brandy  to  be  tested  have  been  distilled,  with  the  addition 
of  a  small  quantity  of  caustic  potash,  until  |ths  have  passed 
over.  The  distillate  is  made  up  to  200  cc,  and  its  specific 
gravity  adjusted  to  that  of  30  per  cent,  alcohol  (by  volume), 
viz.,  -96564,  by  the  addition  of  water  or  absolute  alcohol, 
as  the  case  may  be,  the  correctness  of  the  adjustment  being 
confirmed  by  the  sp.  gr.  bottle.  100  cc.  of  this  liquid  are 
put  into  the  apparatus,  the  line  of  demarcation  between  it 
and  the  chloroform  becoming  thereby  flat  and  sharp,  1  cc. 
of  sulphuric  acid,  sp.  gr.  I  ■  2857  added,  the  apparatus  closed 
with  a  cork,  and  the  whole  vigorously  and  repeatedly 
shaken.  When  the  liquids  have  separated,  the  volume  of 
the  chloroform  layer  wiil  be  found  to  have  increased.  Its 
volume  is  read  oft',  and  the  amount  by  which  its  exceeds 
that  given  by  a  blank  experiment  with  pure  alcohol  of  the 
sp.gr.  -96564,  is  due  to  the  presence  of  fusel  oil;  each 
increase  in  the  bulk  of  the  chloroform  of  -01  cc.  corre- 
sponds to  the  prescence  of  -006631  per  cent,  by  vol.  of  amyl 
alcohol. 

The  temperature  and  strength  of  the  alcohol  prescribed 
must  be  rigidly  adhered  to. 

Fnrfurol,  aldehyde,  ethereal  oils,  &c.,  if  present,  modify 
the  results,  but  their  effect  is  largely  diminished  by  the 
addition  of  potash  when  distilling,  as  mentioned  above. 

Such  impurities  have  a  greater  influence  on  the  leadings 
both  of  Traube's  capillarimeter  and  his  stalagmometer,  and 
the  chloroform  method  is  to  be  preferred  to  either. — B.  B. 


The  Analysis  of  Meat  Guano.     I.  Konig.     Zeits.  f.  angew. 
Chem.  1888,  629—630. 

The  author  points  out  the  difficulty  one  experiences  in 
obtaining  portions  of  uniform  quality  for  analysis  from 
samples  ot  the  meat  guano,  owing  to  the  presence  of  lumps 


of  bone  and  clotted  blood,  which  are  not  readily  reduced  to 
such  a  fine  state  of  subdivision  as  would  admit  of  their 
being  thoroughly  mixed.  In  several  samples  the  nitrogen 
was  determined  in  the  larger  lumps  and  in  the  finer  portions, 
with  the  following  result  :  — 


Sample. 

I. 

... 

III.                IV. 

Coarse  portion . ,  .       8-08 
Fine  port  ion....  '       3-88 

8-30 
3-96 

8-05 
4-32 

8-96 
4-51 

In  cousideration  of  this  difficulty  of  obtaining  in  1 — 2  grra. 
a  really  uniform  portion  for  analysis,  the  author  has 
employed  a  much  larger  quantity.  The  nitrogen  was 
determined  according  to  the  following  modification  of 
KjeldahPs  method.  15  grms.  of  the  guano  are  treated  with 
150  grms.  of  the  sulphuric  acid  and  Nordhansen  acid 
mixture  (3  :  2  by  vol.)  in  a  porcelain  dish  on  the  water- 
bath  until  everjthing  has  dissolved.  The  solution  is  then 
poured  into  a  200  cc.  measure,  the  dish  washed  out  iviih 
sulphuric  acid,  and  the  volume  made  up  to  the  mark  with 
sulphuric  acid.  20  cc.  of  this  is  taken  and  the  organic 
matter  destroyed  as  in  Kjeldahl's  method,  and  the  amount 
of  ammonia  determined  in  this  (15gnn.  guano). 

By  following  out  this  method  the  author  obtained  the 
following  results,  estunating  in  each  case  the  N  in  two 
20  cc.  specimens  of  each  sample,  ii  and  b. 


Sample. 

I. 

n.               III. 

IT. 

Per  Cent.  N. 
a         b 

1             \ 

5-24    5-22 

Per  Cent.  N. 

a        i 
1  -  -^      \ 
5-.32    3-30 

Per  Cent.  N. 

a         h 

I              \ 

5-93    o-M 

Per  Cent.  N. 
a        h 

1 ' V 

C-03    005 

For  the  determination  of  the  phosphoric  acid  about  5  to 
10  grms.  are  ignited,  and  the  determination  made  in  the 
ash.— J.  W.  L. 


Preservative  for  Solutions  of  I'artaric  and  Citric  Acids.    C. 
Reinhardt.     Zeits.  f.  angew.  Chem.  1888,  634 — 635. 

Thk  author  has  found  that  the  addition  of  rJ^  per  cent,  of 
salicylic  acid  (on  the  weight  of  dry  substance)  to  a  solu- 
tion of  tartaric  acid,  or  4  per  cent,  to  a  solution  of  citric 
acid,  prevents  these  from  going  mouldy,  and  they  may  be 
kept  for  years  in  quite  good  condition.  Solution  of  sodium 
succinate  is  not  preserved  by  this  means. — J.  W.  L. 


Analysis  of  Wax.     G.  Buchner.     Chem.  Zeit.  12,  1276. 

Ijf  making  analyses  of  bees-wax  by  Hiibl's  method  the 
author  took  as  check  a  .sample  of  absolutely  pure  chemically 
bleached  bees-wax.  This  gave,  however,  too  high  au  acid 
value,  and  too  low  a  ratio.  Subsequent  experiments  showed 
that  chemically  bleached  wax  gives  invariably  a  higher  acid 
value,  and  a  lower  ratio  than  yellow  wax  .iiul  wax  bleache<l 
in  sunlight.  The  saponification  equivalent  of  chemically 
bleached  wax  is  likewise  higher  thau  the  saponification 
equivalent  of  the  other  sorts. — T.  L.  B. 


Analysis  of  Turkey-Red   Oils.    F.   Breinl.     ilittheil.  des 
k.  k.  Tech.  Gew.-Museums  2,  37 — 47. 

Two  different  results  returned,  concerning  the  composition 
of  a  sample  of  Turkey-red  oU,  led  the  author  to  make  a 
comparative  test  with  the  various  methods  in  use. 
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Two   samples  of  Tuikcy-red  oil  of   the    follo«  iiig  com- 
position were  selected  :  — 


II. 


Percentage. 


NiuO  combined  with  fatty  acids  nnd  fatty- 
sulphuric  acids 


NH3  combined  as  above 

SO3  combined  witli  fatty  acids  . 

Nsi-SO. 

ToUal  solids 


Ash. 


2-12 

2-tl 
0-23 

•JO -27 
4-88 


1-33 
1-CO 
3-21, 
1-10 
48-90 
4-39 


An  analysis  of  the  ash  gave — 


I. 

II. 

Calculated  on  the 
Weight  of 

Calculated  on  the 
Weight  of 

jVsh. 

Oil. 

Ash. 

Oil. 

NiuCO, 

Na-SOi 

9-43 

93-17 

0-46 
4-40 

99-80 

4-30 

The  following  were  the  analytical  results 


Method. 

I.                  II. 

Aver.age  Percentage. 

G.    Stein's,    precipitation   of    the    fatty 
mattei-s   with   saturated  stilt   solution, 

42-04 

39-87 
41 -M 

35-78 
33-68 

07-20 

L.  Briihl's,  precipita'.ion  with  acid,  solu- 
tion of  the  fatty  matter  in  ether.    Ether 

47 '70 

L.  Briihl's,  as  above.but  an  aliquot  portion 
of  etliereal  solution  evaporated 

R.  Benedict's,  separation  with  .acid  and 
common    salt,   mixture   of    fats    with 
stearine,  washing  and  drying 

R.  Benetlikl's. as  above,  but  withoutusing 

48-00 
42-18 

Commenting  on  the  iihove  figures,  the  author  makes 
the  following  observations,  which  he  has  supported  by 
experiments:  — 

1.  The  mixture  of  fatty  acids  is  not  separated  as  such  by 
Stein's  process,  but  iu  the  form  of  the  sodium  or  ammonium 
salts  of  the  same,  along  with  water.  A  portion  of  the 
cake  of  wax  and  fatty  acids  from  sample  I.  was  mixed  with 
a  weighed  quantity  of  sand,  and  dried  at  105';  it  lost  5-93 
per  cent.  (=2-52  per  cent,  calculated  as  Turkey-red  oil)  of 
it,s  weight  of  water ;  another  weighed  portion  was  burnt, 
and  11-13  per  cent.  (4-82  per  cent,  as  Turkey-red  oil)  of 
;ish  obtained. 

I'he  ash  consisted  of  :  — 

Parts. 

Na..C03 1-03 

Na.,SO, 9-00 

NaCl 1-08 

a.  A  closer  exanimation  of  Briihl's  separated  fatty  acids 
Tevealed  the  fact  that,  by  drjing  the  same  in  the  air-bath 
for  24  hours,  it  could  be  separated  into  a  layer  of  fatty 
ncids  and  one  of  dilute  sulphuric  acid.  The  fatty  acid  of 
No.  I.,  so  treated,  became  reduced  to  35-03  per  cent.,  1  -93 
percent,  of  ll.,.*<(  )j  and  2  "83  per  cent,  of  ILO  being  removed. 


liriihl  himself  acknowledges  that  the  fatty  acid  cake  sepa- 
rated by  his  method  contains  IIjSO,,  but  does  not  think 
the  quautily  sufficiently  large  to  influence  results. 

3.  A  <lecoinpusition  of  the  fatty  sulphuric  acids  takes 
place  in  lienedikt's  method.  The  results  are  consequently 
rather  too  low,  I.  being  1-8  per  cent,  and  II.  2-G  per  cent, 
too  low. 

The  author  recommends  that  samples  of  Tnrkey-red  oil 
should  be  titrated  with  normal  acid,  nsing  methyl-orange 
as  an  indicator,  to  estimate  the  amount  of  soda  or 
ammonia  combined  with  the  fatty  or  fatty-sulphuric  aciils, 
and  with  normal  soda  and  phenol  phthalein  to  estimate  the 
free  acid. — E.  B. 


^flu  25ook5. 


CnEMISCnE       TeCHNOLOGIE       bee       GESPINN9TFA9ERy,      IHEB 

GEScmcnxE.  Gewinnuno.  Beaebeitung  und  Veredluno. 
Von  Dr.  Otto  N.  Witt.  Docent  au  dei-  Kbniiflichon  Technischoil 
Hoohscluile  zu  Berlin.  Mit  zahlreit-hen  in  den  Text  einKe- 
drnckten  Holzstichen.  Erste  Liefcrunt;.  Bnuinschweitr :  Druck 
und  Verlag  von  Friedrirh  Vieweg  und  Suhn.  London  :  H.  Grevel 
&  Co.,  33,  King  Street,  Covent  Gai-dcn.    1SS8. 

Octavo  volnme,  in  paper  cover,  price  05. 6(/.,  (contains  Introiiuction 
and  11»2  inses  of  snhject-niatter,  illnstratf d  with  57  wood. engravings, 
and  one  larirc  plate  exhibiting  the  wool-wa-shing  machine  with 
dryini:  c\  liiuh-r  aooording  to  Alehl's  system.  The  work  opens  with 
a  Histuriciil  Sketi-h  of  the  Development  of  the  Textile  Industry. 
Chap.  1.  The  Textile  Fibres.  The  Silks.  The  true  Silks.  Cultiva- 
tion of  tiie  Silkworm.  Diseases  of  the  Silkworm.  Obtaining  the 
Silk.  Chemistry  of  the  Silk  Fibre.  The  Wild  Silks.  Tusser  Silks. 
Conditioninir  Silk.  Sea-silk  or  Byssus.  Hairs.  Sheep's  "Wool. 
Formation  of  Wool.  Chemical  Properties  of  Wool.  The  Washing 
of  Wool  and  Utilisation  of  tlio  Wool  Perspiration.  "Working  up  tlie 
Washwaters.  Working  the  AVashed  Wool.  Carbonisation  of  Wool 
and  the  Preparation  of  Shoddy.  Statistics  of  Wool.  Allied  Fibres 
not  from  the  Sheep.  Slohair,  Caslimere,  Alpaca,  Camels*  hair. 
Cows'  hair.  Vegetable  Fibres.  Hairs  of  Seeds.  Bast  Fibres. 
Physictvl  Properties  of  Vegetable  Fibres.  Cotton.  Origin  of  Cotton 
and  Preparation  for  the  Market.  Commercial  Varieties  of  Cotton. 
Statistics  of  Cotton.  Bombay  Wool.  The  East  Fibres.  Flax. 
Properties  of  Flax.  Commercial  Varieties  of  Flax.  Hemp.  Pro- 
perties and  Commercial  Varieties  of  Hemp.  .Jute.  Nettle  Fibres. 
China  Grass.  Rhea  Ramie.  Pseudo-Bast  Fibres.  New  Zealand 
Flax.  Manilla  Hemp.  Aloes  Fibre.  Agave  Fibre.  Ananas  Fibre. 
Palm  Fibre.  Cocoa-nut  Fibre,  Mineral  Fibres.  Asbestos.  Metal 
Fibres.  Bibliography  of  the  Textile  Fibres.  Chemical  Agents  used 
in  the  Treatment  and  Preparation  of  the  Textile  Fibres.  The  other 
parts  of  this  important  work  will  be  described  as  they  appear  from 
the  press.  

Chemie  per  Orgamsciien  Farbstoffe.  Von  Dr.  R.  Nietzii, 
Professor  au  der  Universitiit  zu  Basel.  Berlin  :  Verlag  von 
Julius  Springer,  18S9.  London  :  H.  Grevel  &  Co.,  33,  King 
Street,  Covent  Garden. 

Small  Svo.  volume,  bound  in  cloth,  price  75.  It  contains  Preface, 
Table  of  Contents,  Intmduction,  'I'-iG  pages  of  subject-matter,  a 
carefully  arranged  and  talmkitt'd  list  of  the  literature  of  the  subject* 
an  appendix,  and  an  al)>h:iUtk'al  index.  The  subject  is  treated 
under  the  subdivisions  bearing  the  following  headings  : — Introtluc- 
tion.  I.  Nitro  compounds.  IL  Azo  colours.  (1.)  Amido-azo 
compounds.  (2.)  Hyih-oxyazo  compounds.  (3.)  Azo  compounds 
from  the  dia70-caibonic  acids,  {i.)  Azo  compounds  from  carbonic 
acids  and  diazo  compounds.  (5.)  Tetrazo-  or  dis-azo  colours. 
III.  Hydroxyquinones  and  quinone-oxims.  IV.  Imidoketones  and 
hydrazides.  V.  Triphenylmethane  colours.  VI.  Imidoquinone 
colours.  VII.  Azine  colours.  Vlil.  Aniline  black.  IX.  Indulines 
and  nigrosines.  X.  Quinolin^  and  acridine  colours.  XI.  Indigo 
colours.  XII.  Euxanthinic  acid  and  galloUavin.  XIII.  Canarin, 
XIV.  Murexidc.    XV.  Colours  of  unknown  constitution. 


Chemisch-Technische  Analyse.     Handbuch  der  Aiialytischen 

Untersuchungen  zur  Beaufsichtigung  des  Chemischen  Grossbe- 
triebes  und  zum  TTiiterrichte.  Heraussegeben  von  Dr.  Julius 
Post,  Professor  au  der  Technischen  Hochschule  zu  Hannover. 
Zweite  Vermclirte  und  A'erbessertc  Auflage.  Erster  Band. 
(Mit znhlreichen  Holzstichen).  Braunschweig:  FriedrichVieweg 
und  Solin  (Verlcger).  London  :  H.  Grevel  &  Co.,  33,  King  Street, 
Covent  Garden.    1388. 

The  three  parts  forming  the  first  vohime  of  this  well-known  work 
are  now  issued,  Svo.  size,  bound  in  paper  covers.  Prices  are  as 
follows:  Part  I.,  lis.  Gd.;  Part  II.,  Is.  Gd.;  and  Part  III.,  tJ*.  Crf. 
The  details  of  contents,  &o.,  of  the  remaining  parts  of  the  sncceeiiing 
volumes  will  be  given  so  soon  as  issue  from  the  press  takes  place. 

Professor  Post  is  assisted  in  tlie  labour  of  comj)iling  this  work  by 
a  staff  of  Technical  Professors  and  Directors  of  manufactiiting 
establishments  in  Germany,  amongst  whom  such  names  as  Engler, 
Drehschmidt,  Bergmann,  Ledebur,  Lintner,  Noelting,  Wagner  and 
AViinglirtner  occur. 
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Part  I.  — This  volume  comprises  132  pajyes  of   subject-matter, 

2*2  of  which  an*  lifvnted  to  the  liivestigntiou  of  Water.  25  t^  that  of 
Fuels  imJ  tJieir  Constituents.  8  to  thf  Bi'termitrntiou  of  the 
Calorific  value  of  Fuels.  40  to  Pyroiuetric  detenniiiutions,  and  35  to 
the  snhjfct  nf  fleiierator-  and  SuKikc-gases.  I'nrt  I.  contains 
.15  engravings,  ilhistratinp  apparatus  described  in  the  text.  Tlie 
methods  proposed  by  Henipel  for  the  delerminution  of  fuel  Rases, 
Ac,  are  fully  described  and  illustnitetl. 

Part  11.— This  vohnne  is  heirded,'"  Industrie  der  Kohlenwasser- 
stoffe  uud  Fette,"  and  its  te.'ct  covers  261  pages,  105  of  whicli  are 
devoted  to  the  subject  of  Illuminatinc:  Gas,  10!»  to  the  subject  of 
the  Liquid  and  Sohd  Hydrocarbons  of  the  Mineral  Kintrdora,  and 
45  to  the  Fats,  Stearin.  Glycerol,  Soaps,  Fatty  Lubrieauts,  and 
Ethereal  Oils.  The  pages  of  Part  II.  are  embellished  with 
100  illustrative  cuts  and  engravinirs.  Photometry  and  the  Ksti- 
mation  of  the  hiipuritics  in  Coal  Gas  are  fully  treated  of;  the  forms 
of  apjiaratus  alsci  in  use  for  the  determination  of  llasliintr  point, 
especially  those  of  Abel,  Engler,  Victor  Meyer,  and  Heuniann  ;  the 
principal  methods  of  and  apparatus  for  deterniiiunfr  tlic  viscosity 
of  oils  (those  of  Fischer  and  Engrler)  ;  apparatus  for  tlirect  tesliiiK 
of  lubrication-values,  and  tiually  ihe  principal  methods  tor  deter- 
miiung  in  oil  and  grease  mixtures,  the  kinds  of  oils  and  fats  present. 

Part  III.  is  devoted  to  the  Metals  and  their  Salts.  It  is  a 
volume  Ci'ntaining  219  pages,  and  illustratetl  by  21  wood  engravings. 
The  following  subjects  are  treated  of:— Iron,  the  General  Subject  of 
MetallurL'ieal  investigations.  Copper,  Lead.  Silver,  Gold,  Zinc, 
liisinuth.  .Antimony,  Arsenic,  Mercury,  Platinum,  Vniuium.  Me- 
tallic Salts:— The  Salts  of  Iron,  Allunnnium,  Chromium,  Copper, 
Lead.  Silver.  Gold,  Zinc.  Manganese,  and  Tin. 


CaEMiscir-TECHMsciiES  Repektokii'M.— Uebersichtlich  geord- 
nete  Jlitlheilungen  dcr  neuesteti  Erliudungen,  Fortschritte  und 
V'erbesserungen  auf  deni  Gehiete  der  Technischen  und  Indus- 
triellen  Chemie  mit  Hinweis  auf  JIasciiineu,  Apparate  und 
Litenitur.  Herausj^egehen  von  Dr.  Eaiil  Jacobsex,  ls87. 
Zweites  Halbjahr.  Zweite  Hiilfte.  Berlin,  S.W..  Schoneberfier- 
strasse,2(;:  (IS88).  R.  Gaertner's Verlagsbuchhandlung,  Hermann 
Heyfelder.  London :  H.  Grevel  &  Co..  33,  King  Street,  Covent 
Garden. 

Octavo  volume  in  paper  cover,  containing  205  pagi'S,  and  illus- 
trated with  numerous  wood  engravings.  It  contains  also  the 
AIphaheticHl  Index  for  the  total  issue  of  the  >ear  iy87.  comistinir  of 
quarterly  parts.  The  present  issue  is  devoted  to  the  following 
branches  :— Foods.  Paper,  Photography.  Refuse  products.  Manures, 
Disinfectants  and  Sanitary  Chemistry,  Soaps,  JIatehes  and  Explo- 
.sives,  the  Preparation  and  Purilicutinu  of  Chemicals,  Chemical 
Analvsis.  Apparatus,  Machines,  the  Technology  of  Electricity  and 
Heat,  Adulteration  of  Tntde  products,  New  Books. 


CiTEMiscH-TtcnMscnEs  RErERToniiM.    Dr.  Emil  Jacobsex, 
ISSS.    Erstes  Hullpjahr.     Erstc  Haltte. 

TliE  first  issue  for  tlie  first  half  of  the  present  year  has  also 
just  appeared,  and  the  subjects  it  treats  of  are  the  following;— 
iJuilding  materials.  Cements,  Artificial  stone.  Colours,  Dyes,  and 
t-'alico  printing.  Fats,  Oils,  Illuminating  and  Heating  materials, 
Fermenteil  liquors.  Tanr  ins.  Leather  and  the  manufacture  of 
Sizes,  Textiles.  Glass  and  Earthenware.  Wood  and  Horn.  India- 
rnbber.  Cements.  Glues  and  Adhc^ives.  Ac,  Lakes,  Varnishes,  and 
Faints,  Metals. 


Cjratie  i\tpo)rt. 


{From  the  Board  of  Trade  Journal  and  other  stources,) 


TARIFF   CHANGES  AND    CUSTOMS 
REGULATIONS, 

France. 
Prohibition  of  Imporftition  of  Saccharin. 

The  Earl  of  Lytton,  Her  Majesty's  Ambassador  at  Paris,  in  a 
despatch,  dated  the  2nd  December,  forwards  a  copy  of  a  decree  of 
the  French  Govei-nment,  prohibiting  the  importation  into  France 
and  Algeria  of  taccharin  and  substances  containing  saccharin. 

Italy. 

The  Tariff  Classification  of  "  Sulfonai:' 

Mr.  J.  G.  Kennedy,  Her  3La]esty's  Charg<^  d'xVffaires  at  Rome,  in 
a  despatch,  date(i  the  Uth  yovcmber  last,  notifies  that  a  de<'ree  of 
the  >linister  of  Finance,  published  in  the  Ojficinl  Gazette  of  the 
8th  November,  directs  that  the  chemical  compoiiiid  known  in 
trade  as  "sulfonai,"  which  is  nsed  in  medicine  as  an  antcsthetic, 
sliall,  for  Customs  purposes,  be  assimilated  to  chloral  hydrate,  and 
shall  be  classified  among  compound  medicines  not  specified  (with 
base  of  alcohol)  under  Article  62  of  the  tariff. 


TTnited  Statks. 
Classification  of  Articles  in  Customs  Tariff. 

Certain  paper  coated  with  a  preparation  of  gelatin  and  lamp 
black,  intended  for  use  on  special  work  by  photographers,  is 
dutiable  as  a  manufacture  of  pa[>er.  underT.  I.,  388. 

So-called  Vandyke  brown  and  Venetian  red,  which  are  not  earthy 
paints,  the  fni-mer  being  a  vegetable  colour  and  the  latter  nn  oxide 
of  iron,  are  dutiable,  under  the  provisions  in  T.  I.,  87,  for  "colours 
and  paints,'"  at  the  rate  of  2.i  per  cent,  tul  valorem. 

So-calied  "  Salol"  is  dutiable  as  a  coal-tar  product  at  the  rate  of 
20  per  cent,  ad  valorem,  under  T.  I.,  S3. 

SWalled  "gallo-flavinc"  is  dutiable  as  a  coal-tar  colour,  under 
T.  I.,  82. 

Bkazil. 

Prohiliition  of  Importation  of  Articles  confainintf 
Salict/lic  Acid. 

Mr.  H.  AVyndhain.  Her  Majesty's  ^Sinister  at  Rio  de  Janeiro 
in  a  despatch,  dated  tlie  31st  October,  with  respect  to  the  pro- 
hibition of  the  importation  of  articles  containing  sidicylic  acid  into 
Brazil,  says  :— 

"Owing  to  wines,  beer,  &c.  imported  into  Brazil  havimr  been 
found  to  be  adulterated  with  salicylic  acid,  the  inspector  of  health 
addressed  the  Minister  of  the  Empire  (Interior)  on  the  11th  of 
January  last,  requesting  that  steps  niiirlit  be  taken  to  prevent  the 
sale  of  wines,  beer.  &c.  containing  the  said  acid.  The  ^Minister 
refen-ed  the  matter  to  the  Academy  of  Medicine,  and  the  npininu 
of  thar  body  being  in  accordance  with  that  of  the  Board  of  Health. 
his  Excellency  issued  an  'aviso' on  January  14tb  last,  which  is  to 
he  strictly  enforced  from  the  1st  of  January  next,  prohibiting  ilio 
sale  of  any  liquors  adultei-ated  with  salicylic  acid." 

Caxada. 
Classification  of  Articles  in  Customs  Tariff. 

Cnrhntjs  and  Demijohns.— Wheveiis  importers  of  sulphm-ic  and 
other  acids  for  the  manulactin-e  of  fertilisers,  and  exporters  of 
sulphuric  .ncid  manufactured  in  Canada,  frequently  reqtiiie  to 
return  the  carboys  and  demijohns  in  which  such  acids  have  been 
impjrted.  to  the  countries  whence  the  >ame  were  imported,  or 
t(j  Canada.  lor  the  purpose  of  being  refilled  and  returned,  or 
reimport- d,  it  is  ordered  that  on  the  first  importation  of  such 
crboys  or  demijohns,  and  on  payment  of  the  duty,  provided  by 
the  tariff  then  in  force  upon  the  same,  such  carboys  or  demijohns 
shall  he  stamped  or  branded  in  such  manner  as  will  secure  their 
identification  on  any  future  importation  of  the  same,  and,  under 
authority  of  suif-seeti<m  b  and  o  of  the  2l.5tli  sectiun  of  ''the 
Customs  Act,"  then,  on  any  such  subsequent  importation,  and  on 
identitieition  by  the  collector  or  prop'-r  otficer  of  Customs,  the 
'a-d  carboys  or  demijohns  shall  be,  and  they  are  hereby  exe.  pted 
from  any  further  payment  of  duty,  until  otherwise  providea  by 
Order  in  Council. 

Polnriseopfc  Tesf.~In  computing  the  duties  payable  on  sugar-i 
for  refining  purpo>es  subject  to  polariscopic  test,  all  fractions  of 
degrees  as  shown  ity  the  instrument  are  not  considered,  and  all 
entries  pjssed  inconsistent  herewith  are  to  be  re-adjusted. 

Vineffar. —Thf  standard  for  vinegar  shall  b?  taken  to  be  that 
strength  which  retpiires  thirty-live  (.15)  grains  <»f  biearliouate  of 
potash  In  neutralise  one  mnu-e  troy  of  vinegar.  :ind  so-called 
vinegar  of  greatei"  strength  shall  be  taken  and  held  t'l  bo  acetic 
acid  and  rated  for  duty  accordingly. 


EXTRACTS  FROM  BRITISH  AND  FOREIGN 
CONSULAR   REPORTS. 

The  Natl're  and  Ci  ri:  op  Fish  PoisoMNfi, 

3Ir.  H.  N.  Dering,  Her  Majesty's  (  barge  d'Affaires  at  St.  Peters- 
burg, in  a  despatch,  dated  the  t'nd  October,  forwards  a  precis  by 
Mr.  Michell,  from  an  annonncenient  in  the  Official  Gazette, 
respecting  :»  prize  of  5,0U(J  roubles  ottered  by  the  Conimitlee  of 
Cnspi:iu  Fisheries  for  the  best  essay  on  the  nature  and  cure  of 
fish  (Joisoninir. 

The  precis  in  question  is  given  in  full  on  i».  017  of  the  Board  of 
Trade  Journal  for  December. 


MISCELLANEOUS  TRADE  NOTICES. 

DiscovEuy  OF  A  New  Textile  ix  Russia. 

The  French  Revue  ties  Colonies  reports  the  discovery  of  a  new 
textile  on  the  shores  of  the  Caspian.  This  plant,  called  knttaff  by 
the  natives,  glows  in  the  summer,  and  attains  a  height  of  lu  feet, 
with  a  diameter  varj-ing  from  two  to  three  centimetres. 

By  careful  cultivation  and  technical  manipulation,  M.  O.  lilaken- 
bourg,  a  chemist  and  engineer,  who  has  made  a  special  slmly  of 
kanalT.  has  obtiiued  an  admirable  textile  matter  ;  it  is  soft,  el:istlc, 
and  silky,  gives  a  thread  whicli  is  very  tough,  and  can  l>e  chemically 
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l.l«ic)i«l  without  losiiis  its  value.  Tlie  stuBs  ninnuracfured  out  of 
k;iimlT.  and  then  bleaelieil,  ean  lie  successfully  il.ved  in  every  shade 
ot  colour,  and  would  coiupele  with  any  of  the  ordinary  furnishing 
lualeiiaK  now  in  u>e.  ISut  it  is  jiarliiMilaily  for  inakins  sacks, 
tarpaulin,  ropes.  &c.  that  this  new  tcMile.  from  its  cheapness  and 
its  extraordinary  resistini?  power,  miirht  defy  all  competition.  Its 
spccilie  weijrht  is  much  less,  hut  its  resistance  much  preater 
than  those  of  hemp.  Thus. a  cord  of  .^-JS  nun.  diameter,  woven 
with  the  hand  out  of  three  threads  of  kanall'.  requires  a  weight  of 
ISO  kilos,  to  hreak  it.  A  cord,  half  an  inch  thick,  manufactured  at 
Moscow,  did  not  hreak  till  the  wi'isht  of  fii!.';  kilos,  was  reached. 

When  it  is  considered  thai  Uiissia  annually  consumes  more  than 
l.".o  millions  of  siu'ks.  a  third  oi  which  are  imported,  it  may  easily 
Im'  seen  that  tho  appear.mee  of  this  new  textile,  oil  the  Russian 
ina'ket  is  an  event  of  no  slight  inijiortanee. 

CONSOMPTION    OF   LeaIi   IN    lUsSIA. 

The  employment  of  lead  in  Russia  is  twice  as  great  at  the  present 
time,  according  to  the  Russian  Jnunial  cle  SI.  Pctersbourg  for 
JJovemlier  17th,  as  it  was  five  years  ago.  In  consequence  of  this, 
the  fiiiverinnent  has  heen  obliged,  since  the  commencement  of  If  S'. 
to  enforce  the  energetic  working  of  the  silver-lead  mines  of  the 
.Vital,  of  jicrtchiuskst,  of  the  Kirghiz  Hlepue,  and  ot  the  proviuce 
of  Tevekj  As  the  product  of  several  ot  these  mines  was  found  to  bs 
gi*eatly  reduced,  in  consequence  of  their  exhaustion,  new  explorations 
have  been  made  in  the  hope  of  discovering  fresh  beds  of  lead  ore, 
and  these  experiments  have  met  with  the  most  complete  success. 
Quite  recently,  in  the  upper  basin  of  the  Koiiban,  and  of  the 
alUuents  of  that  river,  Ijeds  of  eonsi<ierable  wealth  have  been 
discovered.  The  richest  is  that  of  tJatheriniiiskoi'',  and  this  is  to  be 
the  first  of  the  new  le;id  mines  1o  be  worked. 

Till'.    >[AxnFA('TrRE    OP    SeED-OilS   at    STUTTGAni. 

The  following  information,  resj)ecting  the  increasing  importance 
ot  the  manufacture  of  seed-ods  at  Stuttgart,  is  extracted  from  the 
Jfiitriinl  de  la  Chambre  de  Commerce  de  Constantinople  for  the 
lOtli  November  last : — 

■'  The  manufacture  of  seed-oils  at  .Stuttgart,  since  the  increase  of 
the  octroi  on  table  oils,  has  consideiabl.v  developed,  but,  un- 
fortunatel.v,  prices  have  fallen  l),v  reason  of  keen  competition,  so 
that  a  manufacturer  who  wishes  to  satisf.v  his  customers  by  a 
good  article  is  obliged  to  work  without  iirolit.  In  order  to  remedy 
this  conditioit  of  affairs,  several  iuannfaclurt.'rs  of  North  and  South 
Germany  have  decided  to  establish  a  joint  stock  com pan.v,  under 
the  title  Verein  DentscUcr  Olfahiuken,  among  whom  are  the 
mannfactitrers  of  Esslingeii  and  t^herturkheiiu.  In  five  months 
15S.(«>0  qt^intals  of  seeds  h.avc  been  worked  in  the  seven  factories 
helonijing  to  the  society,  and  exports  have  been  valued  at  4,800,000 
marks-  In  comp.irison  with  the  results  of  last  year,  considerable 
pri);:ress  is  to  be  observed.  The  export  has  nu.rc  than  doubled, 
notwithstanding  the  bad  cr.ips  ot  oil-seeds  in  the  Indies  and  in 
.\sia  ifinor,  wh.enee  these  factories  obtain  their  i-aw  material." 

The  PitEi'AnATioN  ok  rtvstii;  FiBui;. 
&Ve  Board  of  Ti-ade  .louriial  for  December,  p.  70t, 

CARiiOXATE  OP  Sonv  Depo.'*its  IN'  Indlv. 

A  commuiiic:it"on  has  been  received  from  the  India  Office, 
enclosing  cojiy  of  a  report  from  ilr.  D.  Hooper,  Government 
(luinologist.  to  the  Government  Botanist  and  Director  of  Govern- 
ment Cinchona  Plantations,  Nilgiris,  respecting  the  desire  of  the 
Indian  tiovernnient  to  know  "whether  fairly  pure  carbonate  of 
soda  ean  be  obtained  from  the  saline  soils  known  as  dhobies'  earth, 
and  whether  such  cavl-oiiate  of  soda  can  be  manufactured  at  a  price 
which  will  allow  of  its  competition  with  that  obtained  by  the 
chemical  treatment  of  common  salt." 

The  Government  quinologist  remarks  that  efiloreseent  salts 
occur  in  nearly  every  district  in  India.  When  the  salt  is  alkaline 
in  its  nnture.  the  surface  of  the  soil  on  which  it  collects  is  known 
as  dhobies'  earth ;  and  this  e.irth  has  been  used  for  ages  for 
washing,  dyeing,  and  in  the  manufacture  of  soap  and  glass 
bangles. 

.\  large  quantity  of  the  reh  eliloresccnce  of  Northern  India.which 
is  collected  and  sold  in  the  bazaars  under  the  name  of  sajji  mati, 
is  a  mixture  of  salts,  where  very  often  the  sulpliate  and  chloride 
of  s:)dium  preponderate  over  the  carbonate.  His  iiivestigition 
w.is  limited  to  the  examination  of  the  dhobies'  earth  found  in 
non-alluvial  soils  in  Sonthcrn  India,  and  more  especially  of  that 
otdained  from  the  Salem  district,  where  it  occurs  in  some 
abundaiH'e. 

The  eirth  consists  principally  of  sodium  carbonate  and  sand ; 
the  other  ingrelients  are  oigauic  matters  and  sodium  chloride, 
with  traces  of  sulphate  of  clay,  oxide  of  iron,  and  lime. 

Mr.  Hooper  made  analyses  of  seven  different  samples  of  earth, 
witli  a  view  to  obtain  the  proportion  of  soda  crystals  or  crystal- 
lised sodium  carbonate  in  tUeir  composition,  with  the  following 
results : — 

No.  1  sample,  which  came  from  Coimbatore,  contained  .1719  per 
cent.;  No.  2,  3216;  No.  8,  3U'75;  No.  4,  ii-H;  No.  5  20'7'' • 
No.  6,  liill;  No.  7,  IS'll. 

Mr.  Hooper  then  shows  the  cost  of  soda  crystals  made  in 
England  to  be  vi'i-y  near  the  ealcnlated  cos-  of  suda  male  at  a 
factory  at  Salem,  and  urges  that  :f  further  experiments  on  a  large 
scale  were  adopted  and  found  to  prove  his  calcnlatiors  correct. 
there  is  no  reason  why  its  manufaclnrc  shouhl  no!  be  carried 
on.  and  supplied  for,  at  least,  local  consumiition  in  the  Madras 
tresidencr. 


The  Wouking  op  the  Merchandise  Marics  Act. 
See  Board  of  Trade  .lournal  for  December,  p.  876, 

Annual  Tonnage  Cleared  at  the  Twelve  I'ltixcifAL 
Ports  of  the  World,  EXCi.CDixr,  Coastino  Trade. 

Front  recently-compiled  statistics  it  appears  that  the  following  are 
the  12  princi|)al  ports  of  the  world,  as  far  as  rcgartis  Ihe  annutil 
tonnage  cleared,  not  including  coasting  trade;— 


London  

New  Tork.,, 
Liverpool  . . . 
Hong  Kong  . 

Malta   

Gibraltar  . .. 

Marseilles 

Hamburg  . . . 

Cardiff 

Tyne 

Antwerp  .... 
Pert  Said  ... 


Net  Tonnage. 


Increase  during 
last  !.■)  Years. 


12,lfi5.3SG 
11.860,801 
!>  .014,018 
9,0S0,.39O 
8,884,059 
8,609,730 
8,376,871 
7,.57S,837 
7,2.''.0..'i76 
6,99.'i,.i0i 
6,801,890 
.5,767,636 


Per  Cent, 
ii; 

9t 

1(1 
in 

109 

12; 

111-2 

8i 
l.rj 

4G 


— Chemist  and  Drtiggist^ 
QulCKSILYER. 


Impoets. 

1883. 

1887. 

1S86. 

18S5. 

November 

Jan.  to  No\-.  . . . 

Bottles. 
1.'273 

C7,o.'iO 

Bottles. 
373 

.-.11,1)  li 

Bottles. 
l.OOt 

.i8,-.66 

Bottles. 
473 

53.1.-14 

Expc 

mis. 

November 

Jan.  to  Nov.  . . , 

4,1 4<f 

4;i.n4o 

6,118               3.310 
aO,lP.5              (U,2i2 

1,94.3 
41,971 

Average  Price.. 

£  s.    d. 
8  16    0 

£  s.    </. 

8  18   i; 

e  s.   d. 
7    6    II 

£  s.   d. 
i;   0   1! 

Pboduction  op  Mercury. 

The  Handelsmuseitm  stntcs  tliat  in  the  year  1879  layers  of  quick- 
silver ore  were  discovi-rfii  ntar  the  station  Nikitowka.  on  the 
Kursk-Charkow-Asow  llnilwav.  In  1SS5  a  company  was  fonned 
for  working  this  ore,  and  in  April  lSS(j  the  constructions  required 
for  the  mine  were  conimcnced.  The  work  has  now  entered  up  m  the 
secondyear  of  its  activity,  and  during  this  short  time  the.  n'sults 
have  already  been  so  important  that  the  i)roduction  of  quicksilver, 
this  new  brancli  of  tlie  miiiinir  industry  of  Russia,  occupit-s  already 
the  position  due  to  it  amonirst  Russian  nuning  nndcrlakinirs. 
During  the  lirst  year,  1887,  the  mine  i)roduced  3.011  poods  of  quick- 
silver, which  was  sent  tothe  markots  in  the  intcriurof  Unssia.  gave 
complete. '•atisfaction  there,  and  caused  the  importation  of  foreign 
quicksilver  to  be  disfontinne  I  to  the  same  extent.  The  mine  has 
been  thoroughly  expimvd.  and  the  quantity  of  ore  coi'tained  in  it 
is  fixed  at  exactly  lii.uiiii.diin  poods,  which,  on  an  average  of  1"2  per 
cent,  quicksilver  prmliued  therefrom,  would  represent  a  ntock  of 
120,001)  poods  of  quirksilvcr  eonlained  in  this  ore.  AH  the  ore  is 
proi-ured  by  mea!is  of  tlynaniitc,  of  which  2i  pounds  arc  nstd  for 
every  1,000  poods  of  ore.  Tlie  quicksilver  obtained  is  taken  to  a 
speci:d  magazine,  where  it  is  purified  by  pressing  it,  under  water, 
througli  linen.  As  soon  as  it  is  completely  pure  it  is  jponred  into 
iron  flasks  each  holding  S-tJ  pounds.  These  tlasks  are  tightly  closed 
by  a  screw  stopper,  provided  with  leads,  and  then  brouu'ld  into 
commerce.  The  Sitssischc  Revue  states  that  the  Russian  quick- 
silver is  uncommonly  pure,  and  that  its  an^Jysis  proves  that 
it  contains  no  other  metals  whatever,  which  is  a  most  valuable 
quality  as  regards  all  its  technical  uses.— C/*.  nf  Com.  JnurnaU 
Dec.  nth,  1SS8. 
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DllUOS   IN    DOMIMOA   AND   MONTSKRRAT. 

Imons  the  principal  pvoiliicts  of  tho  island  exp:)rted  in  IS**?  were 
■K<2  hjtips  buy  leaves,  of  iin  average  vjiluc  of  2l>s.  per  bale ;  9S3  frallons 
essential  oils,  at  Vis.  per  intllon  ;  S2  cwt.  tamarinds,  worth  8.v.  f-ach  ; 
24,S'>3  gallinis  of  confcntrated  lime  juice,  at  Gs.  each;  and  20,195 
gallons  nivv  lime  jniee,  at  Qd.  each.  Tiie  perfumery  used  in  the 
ishinil  <'omes  mostly  from  the  United  States,  but  drugs  and  soaps 
an-  fj;enLrully  taken  from  Great  Britain.  The  slupments  of  lime 
juire  (iiiw  uiui  con<entrntr(l)  from  .AInntscrrat  were  worth  S..j53'. 
in  ISStJ,  ami  iI.lU'J/.  in  1S.S7,  III. d  of  essential  oil  of  limes  2S3/.  in  isstj, 
an  d  (!.'il'.  in  1SS7.  ThoJIontserrat  Cumpauy  have  lately  commenced 
the  cultivation  of  arrowroot,  and  Uavf  imported  the  necessary  ma- 
ehiuery  for  its  mannfacture,  but  the  low  price  of  this  product  in  the 
market  ir.ukes  it  very  doubtful  whether  it  will  be  profitable  to 
manufacture  it  in  lai-ge  quantities. and  its  introduction  is  maiiily  in 
llu;  nature  iif'an  experiment,  and  as  an  adjunct  to  the  i>riheipal 
intlustry  of  the  lirm. — Chemist  and  Druggittt, 


The  Alkai.i  Tuadk. 

The  cvetit  of  the  year  has  been  the  projrress  ma*le  by  the 
'*  Chance  Proeest ''  for  recoverine  sulphur  from  alkali  waste.  A 
lar;;e  inimber  of  iirms  have  decided  to  adopt  the  process  and  are 
piishin^r  on  with  the  erection  of  the  ne;  essary  plant ;  one  or  two  of 
them  will  be  at  work  iu  Januai'y  next,  tiie  rest  will,  no  doubt,  fMlow 
as  soon  as  they  eau.  aid  before  the  end  of  next  year  it  is  expected 
that  a  considerable  ijuantity  of  brimstone  will  be  manufactiu-ed 
from  the  hitherto  intractable  and  useless  alkali  waste. 

As  a  per  contra  to  this  advantage  the  majority  of  the  Leblanc 
makers  have  to  face  a  rise  of  about  90  per  cent,  in  the  price  of  salt, 
which  is  a  verv  serious  matter  for  them,  and  if  continued  will  tend 
t'>  drive  the  Leblane  trade  away  from  Widnes  and  St.  Helen's, 
possibly  into  the  hands  of  foreiu^n  eompetitors. 

On  the  whole,  the  outlook  of  the  Leblanc  industry,  ihouj^h 
butter  than  for  some  time  past,  is  still  Rloomy  and  uncertain. — 13.  C. 

On  the  State  or  the  A-Lii.\Li  Tkade  ix  France. 

Cheuiischc  hulusiric^lXj  .j09  — 511. 

The  situation  of  the  alkali  trade  in  France  may  be  stated  as 
satisfactory  on  the  whole.  The  large  works  in  the  South.  East,  and 
North  added  to  their  extent,  although  their  number  is  but  small. 
Most  of  them  study  with  great  success  the  applicability  of  scientific 
principles  to  te  linoloi^y,  whereas  the  small  works  continue  to  work 
by  rule  of  thumb, and  pay  tittle  attention  to  modern  improvements. 
The  manufacture  of  sulphuric  acid  has  largely  nicreased  within  the 
last  two  years.  The  greater  portion  of  this  acid  is  consumed  in 
France;  still  the  export  to  Belgiura,  Italy,  and  Spain  is  not  incon- 
siderable. The  manufacture  of  superphosphates  requires  a  large 
amount  of  acid,  which  is  chiefly  dehvei-ed  by  rail  or  water  from 
r  he  large  acid  works.  Only  few  makers  of  artificial  manure  make 
their-Qwn  acid.  The  consumption  of  superphosphates  iscontinually 
on  the  increase,  this  manure  lieing  the  only  phosphoric  acid 
inanui-e  that  finds  a  ready  sale  in  France.  The  production  of  a  new 
explosive,  melinite,  which  i-equires  a  good  deal  of  6t>^  B.  acid, 
also  assisted  the  expansion  of  the  sulphuric  aeid  industry.  In 
adtlition  to  that,  certain  tlistilleries  make  alcohol  from  beetroot 
directly,  and  consume  a  cons.iderable  amoant  of  sulphuric  acid  for 
this  purpose.  In  the  South.  Spanish  pyrites  are  nearly  exclusively 
bunied.  whereas  in  the  North  and  centre  of  France,  French  pyrites 
are  employed,  which  are  fi.iund  in  the  neighbourhoo<l  of  Lyons. 
Norwegian  ore  is  preferred  for  special  purposes  when  an  absence  of 
arsenic  in  the  acid  is  desired.  The  price  of  66'  B.  acid  is  at  present 
from  8  to  SJ  fraucs  per  100  kilos. 


'^>iS^i.  1HS7. 

Imports.    Exports.    Imports.    Exports. 


Sulpbliric  acid. 

l*yrites 

Sulphur 


In  the  alkali  indus!ri;  tlie  Leblanc  process  is  continually  receding 
before  its  stronger  rival,  the  ammonia-soda  pi-ocess.  and  will 
probably  disappear,  in  France  at  least,  Ijefore  many  years  are  over. 
The  Solvay  works  near  N'ancy  now  produce  about  75,UOO  tens  of 
alkali  per  year,  caustic  soda  and  caustic  soda  a>h  being  also  made 
lierc  from  ammonia  soda.  It  is,  therefore,  no  longer  the  want  of 
these  two  proclucts  that  keeps  the  Leblanc  works  going,  but 
rather  the  need  for  chlorine.  Large  quantities  of  salt-cake  are  a 
necessary  by-product  of  the  Leblan:;  proL*ess,  a  small  and  ever- 
decreasing  portion  of  whii-h  is  converted  into  alkali,  whereas  the 
largest  portion  is  >old  to  glass  works.  Hargreaves  and  Robinson's 
process  is  at  work  at  Haiuuont  (North).  Pechiney,  at  Salindies, 
nses  magnesia  in  bis  ammonia-soda  works,  for  the  liberation  of 
ammonia  from  amiuonium  chloride.  He  thus  recovers  on  the  one 
hand  the  sodium  chloride  lost  in  the  mother-liquors,  and  on  the 
other  hand  produces  mairnesium  chloride  for  the  manufacture  of 
eiiiorine  by  theAVcldon-Pechiney  process.  It  is  said  that  Pechiiiey 
is  about  to.  introduce  into  his  establishment  Chance's  process  fur 
the  recovery  of  suli>hur  from  alkali  waste. 


Tons. 
6,983 

Tons. 
U,031 

Tons. 
8,516 

Tons. 
17,319 

22,17i 

23,518 

21,321 

l!i,613 

59,tJ3U 

4,006 

70,723 

5,320 

The  manufacture  of  bleaching  powder  is  vcr^'  flourishing  and 
lucrative.  Tiie  consumptiou  iu  France  is  ^ery  large,  nnd  sevenil 
thousand  tons  are  annually  imported  from  England.  In  some  works 
the  Weldon  process  is  at  work,  whereas  Kuhlmann, at  Lille,  recently 
introduced  the  first  Deacon  plant  into  France  an<l  is  said  to  be  well 
satisfied  with  the  result.  It  is  not  known  whether  solid  bleaching 
powder  is  there  manufactured  by  Deacon  gas,  this  works  jji-oduciiig 
lange  quantities  of  bleaching  liquor,  which  is  directly  delivered  to 
the  consumers  in  the  neighbourhood.  The  company  of  St.  Gobaiu 
also  intends  to  adopt  the  Deacon  process.  The  Wcldon-Fcchiney 
process  is  at  present  only  workeil  by  the  inventor  at  Salindres. 
i^nly  two  works  in  France  are  eugnged  in  the  manufacture  of 
chloi-ates,  viz.,  that  of  St.  Gobain  and  that  of  Pechiney.  The  former 
company  uses  "VV'eldon  gas,  wheivas  Pechiney  employs  the  gas 
produced  by  his  new  process.  The  total  production  of  chlorates 
amounts  to  700— SOO  tons  per  year.  The  Weldon-Pechiney  process 
has  a  special  importance  for  this  branch  of  ihe  chlorine  industry,  as 
all  the  magnesium  chloride  formed  by  the  "chlorate  ivaetion  " 
again  returns  to  the  chlorine  proci-.-*-.  as  ii  raw  material.  U  is  the 
process  which  is  perhaps  destined  to  create  a  complete  revolution 
in  the  manufacture  of  chlorates.  Chlorine  is  also  u>ed  for  the 
manufactui-e  of  sodium  hypochlorite  (Eau  dc  Javel),  for  which 
there  is  a  large  sale  amongst  the  bleachers  oi  Paris  and  neighbour- 
hood. 

The  manufacture  of  nitric  aeid  has  received  a  gx'cat  impetus  !>y 
the  acid  being  required  as  a  raw  material  for  melinite.  The  Fn-nch 
Government  bouijht  up  immense  quantities  of  iiiLric  acid  these  last 
two  years,  and  even  started  a  larjre  works  at  Augoultme  for  tlie 
manufacture  of  this  acid.  The  potassium  nitrate  industry  is  very 
Miiali  at  the  present  time.  Only  one  works  is  still  in  existence  at 
Auby  (North  1.  which  produces  about  10  tons  of  unrefined  saltpetre 
l)er  day.  The  French  Government  tmys  the  unrefined  salt,  and  the 
salt  is  refined  iu  its  own  works.  The  consumption  of  this  article  is 
decreasing. 


1S86. 


I  Imports.    Exports.    Imports.    Exports, 
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-S.  H. 
GeSERAL   OeDEU   COSCEltMXO    lUE   Dlf.lWB.lcK 

ON  Exported  Medicinal  Siiritdous  Preparations. 

Inland  Rsvenue  Oftice.  Somerset  Bouse, 
London.  W.C.,  November  26, 
TUE  Lords  Commissionei-s    of   Her    Majesty's   Treasury   having 
sanctioned  eliauge.sin  the  conditions  under  which  certain  tinctures, 
liniments,  or  medicinal  spirits  (i'er.Mn  a:ter  referred  to  as  "tinc- 
tures ")  may  be  exported,  and  havini;  al.s  i  luitliorised  repayment  o( 
the  duty  charged  on  the  spirits  w;isted  in  tlie  maniifactiu'e  of  such 
tinctures,  A:e.,  which  by  careful  investig:ition  is  estimated  to  amount 
to  4  per  cent,  on  the  quantity  actually  ex])orted — 
It  is  ordered  : — 

1.  That  certain  tinctures  may  be  e.xported  or  shipi)ed  for  u>e  as 
ships'  stores  by  licensed  rectilu-rs  or  compounders,  in  bottles 
varjing  in  size  from  one  imperial  pint  to  h.ilf  a  gallon,  packed  in 
eases  containing  not  less  than  live  bulk  gallons. 

A  case  may  contain  tinctures  of  different  kinds,  but  all  the 
bottles  iu  the  same  case  must  be  of  the  same  size,  and  filled  bv 
measure,  with  one  or  more  exact  pints. 

2.  The  tinctures  must  have  been  made  from  spirits  of  the  initial 
strength,  either  of  proof  spirit  or  of  reetifled  spirit  (i.e.,  spirit  of 
56  o.p.l. 

3.  The  name  of  the  tincture,  and  whether  prepared  from  proof  or 
rectified  spirit,  must  be  stated  on  a  label  attached  to  each  bottle, 
and  every  ease  must  be  branded  or  inscribed  witli  the  progi-essive 
number  and  distiuguishiui,'  mark,  the  bnik  (juantity  containeil 
therein,  the  name  of  the  maker,  and  the  wortls  "  medicinal 
tuiccurLS." 

If  any  of  tlie  tinctures  are  dangerous  to  life,  the  word  "  Poiiou  " 
must  be  added  on  the  inside  labels. 

■1.  The  rectifier  or  compounder  iufeiulimr  to  export  tinctures 
must  give  12  hours'  notice,  on  a  new  form  (Xo.  Ill — 1)  wliieli  has 
been  prepared  for  the  purpose,  'llie  olliter  must  attend  a!  111.' 
notice  hour  and  check  the  contents  of  the  bottles  b.v  seeing  one  in 
twenty  emptied  into  a  suitable  stamped  imperial  measure  pio\id{d 
by  the  rectifier  or  com])'juuder.     He  must   take  account  of  tlie 
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miailiei-  nf  linltli's,  crniipiiro  the  contents  of  tlic  i-iiscs  with  the 
specilicntioii  in  llii'  notii-o,  and  slc  the  rases  ijiickcil  and  closed. 
Every  case  ninst  he  seeurelv  fastened  with  tape  or  wire  sealed  h.v 
the  otrucr  with  a  reveuuo  seal.  The  full  particulars  of  the  several 
cases  and  the  total  bulk  quantitv  of  each  cniisiBniiiiMit  must  be 
entered  iu  a  suitable  pajte  in  his  surve.v  Viook  according  to  the 
following  precedent; — 


IS 

6 


o  » 

=55 


U  y. 


I 


il 

1 

h 

.0 


§.55 
111 


c  £  ti 


Acid,  sulphiuic.  aromatic. 
Liniment  acoiiili. 

„       belladonna; 

„       cainphorie  coiiip 

opii    . 
j,       saponia 
Spirit,     (ctlier.     iiitrosi 
Pharm.  Lond. 
„         rether.     nitrosi 
Pharin.  lint. 
„         ammon.  aroinat. 
Tinct.  aconiti 
„     aloes 
„     arnicie  riid. 
„     asafuetida; 
„     aurantii 
„  „        ivcenlis 

.,     Ix'lladonna; 
„     bcriz.  conip. 
„     buehu 
„     caluniba; 
.,     camphor  com)). 
,.     cannab.  indie. 
„     cantharid. 
„     capsici 

„     eardanioii.  comp. 
,,     cascarilla; 
..     catechu 
„     cliimtiE 
„     ciinicifuKO! 


Tinct.  ciiiehonre 

„  „         comp. 

.,  cinnamom. 

,  ,,  cocci 

„  colchici  seniiii. 

.,  conii 

O'SoU  „  croci 

„  eubebse 

0'8-to  „  dieitahs 

„  ergota! 

„  ferri  acetalis 
„   perchlorid. 

,.  gallic 

,,  gelsemii 

„  gentiame  comp. 

„  gmiiaci 

o         »       aminuii. 

„  hyoscyanii 

„  iodi 

,,  jaboi-andi 

„  lalapie 

„  kino 

„  krameriic 

„  larieis 

„  lavandulje  coiup. 

„  lobeliic 

,,  limonis 

.,  lupnli 

.,  myrrhae 

„  line,  vomica; 


The  officer  should  certify  at  the  foot  of  the  notice  that  the 
contents  of  the  cases  agree  w  ith  the  specihcation. 

5.  At  the  time  of  packing,  one  sample  of  not  less  than  half  a  pint 
must  be  taken  from  each  kind  of  tincture,  of  each  initial  strength, 
froiu  any  number  of  cases  not  exceeding  live,  and  an  additional 
sample  of  each  kind  and  initial  strensith  for  every  further  number 
of  live  cases  or  fraction  of  live  contained  in  the  consifrnment. 
These  sauiiiics  are  to  be  labelled  with  the  name  of  the  tincture, 
and  whether  prepared  from  proof  or  reetilied  spirit,  and  are  to  be 
sent  to  the  Laboratoi-j-,  Somerset  House,  and  the  original  notice 
aforesaid  forwarded  tothe  Laboratory  by  the  lirst  post. 

An  oi-dinarv  sijirit  certilicate,  showing  the  number  of  cases  and 
total  bulk  gal'lons,  must  be  sent  with  the  goods  to  the  ship's  side, 
and  two  full  copies  of  thi>  notice  must  be  forwarded  by  first  post 
1"  the  propel  ollicer  of  Customs.  That  olbecr  will  certify  to  the 
shipment  of  the  goods  at  the  foot  of  each  document,  and  forward 
one  to  the  collector  of  Inland  Kevenue,  and  the  other  to  the 
jirincipal  of  tlie  Laboratory. 

Bond,  with  one  surety,  for  the  due  exportation  of  the  tinctures, 
must  be  iriven  by  the  fectilier  or  compounder  before  the  removal 
of  the  goods.    The  bond  may  be  a  general  one. 

1;.  'i'licre  is  no  objection  to  the  filling  up  ol  the  bottles  sampled 
with  tinctures  of  the  same  kind  and  strength  should  the  rectifier 
or  compounder  desire  to  do  so. 

On  receipt  of  the  completed  certificates  from  the  Laboratory,  the 
collector  will  pay  dra\\b;iek  at  the  rate  of  10s.  jier  proof  gallon 
on  the  <|uantity  calculated  fioiu  the  bulk  ascertained  at  the  time 
of  packing,  and  tlie  strength  shown  in  the  Laboratory  return, 
loL'etlier  with  i  puv  cciitnm  thereon  for  loss  in  the  process  of 
manufacture:  that  is.  assuming  the  proof  quantity  to  be  lOO 
gallons,  drawback  at  10s.  is  to  be  paid  on  104  proof  gallons  assumed 
to  have  been  used  in  the  manufaetiire,  and  so  on  in  greater  or  less 
projtortion.  ,  .    ' 

7.  The  ordinary  allowance  of  id.  per  gallon  as  on  British  com- 
pounded spirits  is  to  be  paid  on  the  quantity  of  proof  spirits 
actually  exported.  ,  ,  .    .     , 

8.  "When  more  than  one  sample  has  been  taken  of  each  kind  of 
tinetm-e.  the  average  of  the  strength  of  such  samples  is  to  be  taken 
in  calculating  the  jiroof  qnantily. 

[I.  li  must  be  understood  that  these  regulations  apjjly  only  to 
niedicinal  preparations  exported  in  bottles,  and  that  sulphuric 
ether,  chloroform,  and  chloral  hydrate,  or  any  derivative  of 
methylated  .spirit,  are  expressly  excluded. 

.V  list  of  the  articles  which  may  be  exported  under  this  order  is 
annexed.  Any  extension  required  must  be  the  subject  of  application 
to  the  Board.  By  the  Board, 

Albert  Micks. 


Kchediile  of  Tiucliires,  Liitimeuts,  nr  Medicinal  Spirits 
prepared  avvoiding  to  the  British  Pharmacopceia  allowed 
to  be  Exported  under  the  abore  Order. 


Schedule  of  Tinctures,  ((c. — cont. 


Tinct.  opii 

„       „    ammon. 

„  podophylli 

„  ])yrethri 

„  qimssise 

.,  quiiiinse 

„  ,,        animoniat. 

„  rhei 

„  sabinsc 

„  scillie 

„  senegie 


Tinct.  seiiiiae  comp. 
„     serpentariic 
„     stramonii 
„     sumbul 
..     tolu 
,.     valerianic 

,,  amnion. 

.,     veralr.  viriil. 
„     zingiberis 

fort. 


Tlt.VllE    AMI    N.\VIi;ATION'    RETirRX.--. 

The  Tr.itle  and  X:i\  igation  K.-tunis  t.n-  Xo\vmber  are  goid,  and 
indicative  of  jirogr.'  siiiir  l)u>ines.s.  but  not  i|uite  to  the  extent  of 
th.ise  of  the  preMoiis  inuutli.  Imports  increased  7J  per  cent,  and 
exports  :!}  per  cent,  on  the  figures  for  November  1887.  Subjoined 
are  the  summary  tables  for  the  month  : — 

Imports. 


1 

1 

Compared 

with  November  1887. 

Total. 

Increaae.   [  Decrease. 

( 

Animals  living 

Articles  of  food  and   drink 

521,lt>9 

ll,''53,a88 

14P,060  i 

1 
1,138,460  ' 

Articlrs  of  food  and   drink 

2,77l!,S)« 

1,7:«,S33 

464,691 

8,468,482 

3,t.'.S,433 
4,44S,S)24 
2,128,084 

303,583 

•  • 

5<J6,S17 
222,S7G 
247,433 

Metals 

Clieinicali) 

Baw    uiaterial     for     textile 

9,89i» 
161,924 

Raw     material     for     other 

JIanutaetured  articles 

Miscellaneous  articles 

,, 

35,223,935 

2,638,231 
284,617 

284,617 

Net  increase 

2,373,614 

Exports. 


Compared  with  November  1887. 


Total. 


Increase.   |  Decrease, 


Articles  of  food  and  drink... 

1,034,820 

142,223 

•  • 

Kaw  materials 

1,324,965 

316,593 

Cotton  manufactures 

3,079,934 

.. 

1,057 

Linen  manufactures 

427,081 

12,656 

■  • 

Woollen  and  worsted  manu- 

1,490.957 
2,914  978 

104,619 

51,606 

Metals  and  ironwork 

,, 

Machinery  and  millwork. . . . 

1,11(13,502 

•■ 

14.570 

Articles  of  personal  use 

97-.M91 

lll.%7 

.. 

All  other  articles 

3,494,252 

235,632 

19,794,680 

1 

819,071 
201,732 

201,752 

617,319 
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KXTUACT: 


Fuosi  THE  Report  op  thk  Diuectob  ok  the 
UsiTEr  States  >[int. 

Industriut  Emploijmeiit  of  Gold  and  Silver. 

The  value  of  tlie  iroM  birs  furnishe  I  for  industrial  use  during  the 
calendar  year  1S<7  was  ll.ii72,C05.IO  dollars;  silver  bars,  5,241  .'.tUS.lti 
dollars :  total,  l(!.',il4,c.iii.5;i  dollars. 

On  the  basis  of  the  last  direct  reports  of  the  use  of  coin,  the 
industrial  einplovment  of  the  precious  metals  for  the  calendar  year 
1SS7  is  estimated  as  follows :  Gild,  H,6i)n,iH)0  dollars ;  silver,  5,280,000 
dollars. 

Price  of  Silrer. 

On  July  1st.  ISs",  the  Txindon  price  of  silver  was  U  iwuce.  The 
higlu^st  p'ricf  was  reached  .\u!fusl  26th,  13SS.  namely,  45^^,^  pence ; 
the  iDwcst,  May  13th,  namely,  41;  p.nce.  At  the  close  of  the  fiscal 
year,  June  :JOth,  ISSS,  the  price  was  42J  pencj. 

Production  of  Gold  and  Sili-er. 

The  production  of  gold  and  silver  in  the  Vnlted  States  tor  the 
calendar  year  1S87  is  estiinated  to  have  lieen :— 

Fine  Ounces.     Coining  Value. 


I 


Gold. 
Silver 


1.5!it>;iTo 
41,268^*5 


Dollars. 

33,000,000 

.13,337.000 


The  production  of  gold  and  silver  in  the  world  for  the  last  four 
years  is  exhibited  in  the  following  table : — 


Calendar  Years. 


Gold. 


Silver. 


Kilos. 


Value. 


Kilos. 


C<unage 
Value. 


ISSl. 
18S5. 
1SS6. 
1887. 


153,017 
136,103 
149,353 
149,018 


Dollars. 
101,694,00  I 

103,744,000 

9?,230,S77 

99,036,830  I 


2,665,386 
2,951,766 
3,027,632 
3»o9,141 


Dollars. 
110,773,000 

122,799,800 

123,S28,400 

133,449,410 


The  production  of  froUl  lias  remained  nearly  constant,  while  the 
l>roduction  of  silver  has  increased  in  the  last  four  years  aljout 
25,000,000  dollars, — Engineering  and  ilining  Joumai, 


iifloatDlj)  patent  2.ist, 

•  The  dates  given  are  the  dates  of  the  Otfielal  Journals  in  which 
acceptances  of  the  Complete  Specifications  are  advertised.  Com- 
plete Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL   PLANT,   APPAEATUS,   and 

MACHINERY. 

APPLICATIOXS. 

16.726.  J.  Cooper,  llanchester.  Blast  or  an'  supply  pipes  for  gas- 
producers  and  ether  furnac*>s.    Xovember  17. 

16,761.  U.  Reichling,  London.  Apparatus  for  condensing  steam 
and  for  heating  and  purifying  feed  water.  Complete  Specification. 
Xovember  17. 

16.7!':i.  J.  Laidlaw,  Glassrow.  Improvements  in  the  construction 
ot  Weston's  oscillating  centrifui.'al  machines.    Xovember  19. 

16,794.  J.  Laidlaw,  Glasgow.  Improvements  in  the  construction 
of  Weston's  centrifugal  machines.    November  19. 

17,012.  B.  H.asenclever.  London.  Apparatus  for  subjecting  pul- 
verulent or  gnmular  materials  to  the  action  of  gases.  Complete 
.■Specification.    November  22. 

17.072.  H.  H.  Lea,  London.  Means  and  apparatus  for  mutralising 
or  destroying  noxious  or  offensive  gases,  vapours,  or  fumes  pro<luced 
Ml  the  miiniifacture  or  treatment  of  chemical  and  other  products. 
Nuv«:mbcr  23. 


Fluid    pressure    and    vacuum 


17,425.  3.  Bucluinan,    Glasv 
gauges.    Xovember  29. 

17,521.  E.  J.  T.  Digby,  London.  Iniprov»;d  means  for  manufac- 
turing crucibles,  or  the  like  vessels  or  utensils.    Decemlicr  1. 

17,564.  Sir  Lowthian  Bell,  Bart.,  London.  Evaporating  brine  and 
other  solutions.    December  1. 

I7,'>17.  W.  Lezins.  Loudon.  Process  and  apparatus  for  suhjerting 
animal  or  vegetable  matter  or  chemicals  to  liquid  extraction! 
December  1. 

17,578.  S.  A.  de  X'ormanviUe,  Liverpool.  Taps,  cocks,  and  valves. 
December  3. 

17.661.  G.  E.  Davis,  Jtanchester.  Apparatus  for  the  combustion 
of  smoke  and  smells  and  of  carbonaceous  vaixiui-s.    December  4. 

17,664.  G.  E.  Davis,  llanchester.  Furnaces  for  t'le  evaporation 
of  liquitls  from  pai>er-mills  and  bleach  works.    December  4. 

17,809.  W.  R.  WatsoTi  and  R.  A.  Robertson,  Glasgow.  Apparatus 
for  evaporating,  concentrating,  and  disf  iUiug  liquitls.    December  6. 

lS.(r25.  D.  Mct'olley  Wes'xjn,  London.  Centrifugal  machines. 
Complete  Specification.    December  11. 

18,034.  S.  A.  Ward,  Sheffield.  Generating  steam  and  vapour,  and 
apparatus  therefor.    December  11. 

18,039.  X*.  L.  Hilton,  ilanchester.  Improvements  in  agitators. 
Complete  Specification.    December  II. 

18,CSo.  A.  E.  Tavemier  and  E.  ^Casper,  London.  An  improved 
pressure  gauge.    December  11. 

ls,l';s.  J.  Walworth,  Bradford.  Funiace  for  the  production  of  hot 
air.    December  12. 

ls,153.  J.  Foxall,  Newport.  Mon.  The  control  of  the  pressure  of 
gas,  lluids,  aud  liquids.    December  12. 

ls,177.  H.  R.  Gregory  and  G.  MacDonald.  London.  Manufacture 
of  filtering  material  applicible  to  the  filtration  and  purification  of 
water,  sewage  effluents,  sacclmi-ine  juices,  alcoholic  Mquors,  and 
other  liquids  and  fluids.    December  12. 


»  COMPLETE  SPECIFICATIOyS  ACCEPTED. 


1887. 
17,576.  W.  Varrall.    An  improved  filter.    December  8. 


1888. 

l.'iS9.  H.  E.  Newton. — From  E.  Tiieisen.  Apparatus  for  evapo- 
rating aud  cooling  purposes.    Deceml)er  8. 

Ili2.i.  J.  A.  Drake  and  U.  Miurhead.  Filter  presses.  Decem- 
ba- 15. 

2057.  H.  J.  Peck. — From  H.  G.  Downton.  Apparatus  for  sub- 
jecting substances  to  the  action  of  air  or  gases,  for  drying, 
disinfecting,  oxygenating,  or  otherwise  treating  same.  Novem- 
ber 24. 

2105.  B.  .T.  S  iringuel  and  A.  Bollinckv.    Apjjaratus  for  removing 
liquid  produced  by  condensation.    Deciuiber  15. 
220S.  J.  Scott.    See  Class  XIX. 
2511.  A.  Chapman.    See  Class  XVI. 

I'iiK.  T.  G.  Pascall.  .i  combined  evaporating  and  propagating 
pan.    X'ovember  24. 

1 1.9SS.  E.R.  Hutchinson.    See  Class  XVII. 

15,856.  R.  Kennedy.    Mercurial  vacuum  pumps.    December  S. 


II.— FUEL,  GAS,  AXD  LIGHT. 

APPLICATIOyS. 

]p.i;62.  T.  Chappell.  London,  and  J.  H.  Key,  Newton  Abbott.  A 
process  of  treating  lignite,  to  be  called  "  The  patent  lignite  ftieL" 
X'ovember  it;. 

16,747.  J.  H.  Cochrane,  London.  .Apparatus  for  dischai:ging  coke 
ovens.    November  17. 

16.927.  R.  E.  Hutchinson,  London.  Improved  uiethotl  of  gene- 
rating gas  from  hydrocarbon  oils,  and  apparatus  thci-cfor.  applicable 
to  kilns,  furnaces,  or  the  heat  chambers  or  Hues  of  steam  boilei's. 
Xovcml)er  21. 

16,953.  W.  Hubbard,  London.  Improvements  in  the  manufacture 
of  artificial  fuel.    November  21. 

16,'.i:!<.  J.  E.  Dowson  and  A.  Dowson,  London.  Improvements  in 
appr.ralus  for  use  in  the  treatment  of  gas.    Xovember  21. 

16.M70.  B.  H.  Tliwaitc,  Liverpool.  Improved  methods  of  pro- 
ducing combustible  gases,  and  apparatus  therefor.    Xovember  22. 

17.020.  F.  V.  Hadlow,  Biixtcd.  Au  improvement  in  the  treatment 
of  coal.    Xuvcuiber  23. 


878 


THE  JOUENAL  OE  THE  SOCIETY   OF  CHEMICAL  INDUSTRY.        [Uec.si.isss. 


17,07+  V.'.  B.  G.  Bennett,  London.  Improvements  in  apparatus 
or  arninjiemenis  for  nitilicinl  lighting  by  the  combustion  of  liquid 
liydroiarliuns  while  exposed  to  the  iiition  of  a  bhist  of  compressed 
air.    November  23. 

17.1CS.  G.  Hcclcy.  Shellield.  A  shell  lime  cylinder  or  disc,  to  be 
used  for  liine-liffhl  purpo>es.    November  24. 

17,17t>.  K.  Nieholls,  London.  Improvements  in  obtaininst  light 
and  heat,  uiul  in  .ipparatus  emplo.ve<l  therefor.    Noveniber  20. 

17,:>37.  G.  31.  Westman,  Loudon.    Process  for  the  manufacture  of  I 
ilhiiuinatingCTis  and  coke.    Complete  Specification.    November  2S. 

17,+M.  G.  E.  Blake,  Crewkerue.    A  lire-lighter.    November  30. 

17  ."117.  K.  .1.  .Jones,  Leek.    An  improved  method  and  appa-atus  i 
formanufaeturiu!rg;i<.    l)ec«mberl. 

17X2.  13'?  Wittc  Stearns.  London.  Improiemenfs  relating  to 
apparatiLs  for  the  proiluction  of  gas  from  liquid  hydrocarbon,  and  to 
devices  for  t!i.'  utilisation  of  gaseous  fuel.  Complete  Specification. 
l>eL'ember  1, 

17,.w:!,  J.  K,  31,  Pollock,  Leeds.  Machinery  for  mouldiug  aud 
compressing  blocks  of  coal  dust,  clay,  cement,  &c.,  with  or  without 
a-rglonirrates.    DeceuUier  3. 

17,<i09  .1.  Brown,  London.  Improvements  in  apparatus  employed 
in  the  manufactim;  of  gas  for  prevention  of  stoppages  in  pipes. 
December  3. 

17,«I3.  F.  J.  .Tones  and  L.  C  jUexander,  Loudon.  Improvements 
in  apparatus  for  the  uiauf  Tacture  of  gas  for  illuminating  and  other 
pmpcses,  which  in-.provements  also  render  said  apparatus  suitable 
fi^r  other  uses.    Decembers. 

17,ii3t'.  H.  Baker.  Derby.    Improved  apparatus  for  carburetting   I 
coal  gas.    December  4.  I 

17,fi61.  G.  E.  Davis,    See  Class  I. 

17,73S.  J.  A.  Yeadou  aud  R.  Jliddleton,  Leeds,  Improvements  in 
machinery  for  mauuracturiug  blocks  or  briquettes  of  fuel  or 
materials  for  smelting  or  analo,gous  purposes,    December  5, 

17,S22.  J.  V.  Griffiths  and  U.  Sureties,  London,  Compressed  fuel, 
December  G. 

17,Si59.  F.  B.  Hill,  London.  Improvements  in  apparatus  for 
utilising  liquid  hydrocarbon  for  lighting  and  heating  purposes. 
December  <J. 

17,901.  J.  AA'illoughb.v,  London,  Improvements  in  apparatus  fur 
lieati'ig  air,  consuming  smoke,  and  improving  the  draught  of  all 
kinds  of  boilers,  such  air  being  also  applicable  for  other  he;>ting 
purposes,    December  7.  t 

17.954,  J.  Redpath,  Hull.  The  instantaneous  lighting  of  fires 
without  the  use  of  wood  or  paper,  to  be  called  the  "  Acme  "  iustau- 
taneous  antl  indestructible  perpetual  lire-lighter.    December  8. 

18,027.  \V.  T.  Bate,  Coushohocken.  Pa.,  Uuited  States.  Apparatus 
for  the  mauufactm-e  of  gas.    December  11. 

1S,105.  T.  Shaw.  Loudon.  Improvements  in  apparatus  for  testin,g 
aud  detecting  the  preseuce  of  gases  or  gaseous  mixtures.  Complete 
Sjiecifieation.    December  11. 


ni.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

APPLICATIOyS. 

li;.7H!.  AV.  p.  Thompson.— From  C.  Rave,  Belgium,  Improve- 
ments in  or  relating  to  the  treatment  of  the  acid  residnunis  or  tars 
resttltiug  from  the  refining  of  mineral  oils  by  concentrated  acids. 
November  17. 

17,S1.3.  W.  D.  A.  Bost  and  T.  F.  Haldane,  Glasgow,  Imin-ovements 
iu  the  manufacture  of  acetic  acid  and  other  products  from  wood, 
December  G. 


COMPLETE  SPECIPICATIOy  ACCEPTED. 

1888. 

607  C.  Rave.  Treatment  of  the  acid  residnunis  or  tars  resulting 
from  the  refiuiug  of  mineral  oils  bv  concentrated  acids.  Decem- 
ber 32. 


IV.— COLOURLNG  MATTERS  a.nd  DYES. 


AVPLICATIOHS. 

17,094.  C.  F.  X.  Noroy,  London.  A  new  or  unprovetl  dyeing 
material,  and  method  of  employing  the  same.    November  21. 

17,333.  C.  D.  Abel.— From  The  Actien  Gesellschatt  fur  Anilin 
Fabrikation,  Germany.  A  new  manuJfaeture  of  orange  and  red  d.ve- 
stuffs.    November  2S. 

17,3G9.  T.  Parker  and  A.  E.  Robinson,  Manchester.  Improvc- 
lueiits  in  the  manufacture  of  mono-nitro-naphthalene.  Novem- 
lier  29. 

17,(02.  C.  Dreyfus,  London.  The  production  of  colouring-matters. 
November  29. 

17. 103.  C.  Dreyfus,  London.  The  production  of  colouring-matters 
for  dyeing  aud  printing.    November  29. 


COMPLETE  SPECIFICATIOXS   ACCEPTED. 

18S7. 

11,537,  f),  Bowen,  A  S.  Tomkins,  and  J.  Cobeldick.  Manufacture 
of  charcoal.    December  1. 

16.513.  F.  Pool,  .Appliance  for  scraping  the  iusides  of  gas  retorts 
and  the  removal  of  tlie  deposit  therefrom.    November  21. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1888. 

2061.  H.  H.  Lake.— From  A.  Leonhardt  and  Co.     Production  of 
colouring-mattei-s.    November  21. 

13,19G.  J.  C.  L.  D,  Koechlin,  D.   E,  H,  Koechlin,  and   A,  J.  J. 
d'Andiran  Koechlin.    A  composite  indigo  dye.    December  S. 


1SS8. 

723.  J.  West.  Apparatus  for  charging  aud  drawing  gas  retorts. 
November  21. 

737.  E.  Schoop,— From  31,  Jouannique  and  Co.  New  agglomerated 
fuel.    December  1. 

2:522.  J.  B.  TeiTace.    Fireclay  gas  retorts.    December  15. 

2513.  E.  W.  Hai-diiig.  Manufacture  of  solid  fuel,  and  productio.T 
of  coal  gas.    December  22. 

2G28.  O.  Bowun.    Artificial  or  compressed  fuel.    December  22. 

nil.  G.  H.Lille.v,  Porous  blocks  for  effecting  the  combustion 
by  absorption  of  liquid  liydrocarbons  and  other  iufiammable  liquids. 
December  15. 

lUM.  R.  i;cst  Helliwell.    Firelighters.    December  8. 

!it:t7.  .1.  3Iorris.    Slanufacture  of  artificial  fuel.    Decembers. 

10,i:)7.  J.  Bowing.  JIauufacturc  of  fuel  from  coal,  slack,  &c.,  and 
uhtaining  hydrocarbons  therefro:u.    December  22. 

11.872.  J.  Mc3Iurray  Rose.    Manufacture  of  gas.    November  21. 

1.",.107.  D.  P.  3Indie.  Preventing  the  choking  of  pipes  from  retort 
to  liydiMulic  main  in  gasworks  by  means  of  baltle  pistes  placed  in 
mouthpiece  of  retort.    December  S. 

13.t'.i2.  II.  O.  A.  E.  Gr'inbauni.  Solidifying  Delrolenm  and  other 
explosive  oils  for  transport,  and  as  fuel  for  lighting  and  heat'UL-. 
De.i  Mill  ;■  1,-,, 


v.— TEXTILES,  COTTON,   WOOL,   SILK,  Etc. 

APPLICATIONS. 

17,429,  G.  L.  P.  Eyre  and  T.  J.  Hopkins,  London.  Improvements 
ill  the  pi-ocess  of  treatingand  scouring  wool  and  other  matei-ials  con- 
taining greasy,  oily,  or  fatty  matters,  and  in  machinery  applicable 
thereto  and  to  other  purposes.    November  29. 

17,574.  H.  Sauvagc,  Duudec.  The  conversion  of  jute  textiles. 
December  S. 

COMPLETE  SPECIFICATION   ACCEPTED. 

18S8. 

9115,  R,  Haddan,— I'rom  P,  31oI,  Maniifaciuriug  aitiOcial  wool 
from  ramie  and  other  vegetalie  fibres,    December  22. 
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VI.--DYEING.   CALICO   PRINTING,  PAPER 
STAINIXG,   AXD   BLEACHING. 

APPLICATWXS. 

li;.)^ll.  W.  Haiffh,  Mauplte^tor.  liuprovemeiits  in  the  methfMl  of 
andappantlus  for  urintintr  np.ui  fi.hlca  piece  goods.    Xovember  \\\. 

10,755.  J.  Hnssong  iintl  H.  Hussoiip,  London.  Improveil  ni)i>a* 
mtus  for  dyeing  hanks  or  skeins  of  yarn,  and  (or  other  analogous 
l>nrposes.    Xovember  17. 

lti,75t;.  C.  L.  Klamler,  London.  Improvements  in  appai-atus  for 
dyeing  or  scouring  yam.    Complete  Spet-itieation.    November  17. 

16yS64.  J.  Cleg^,  Liverpool.  Improvements  in  or  relating  to  ap- 
pamtus  for  cleansing,  scouring,  bleaching,  moixinnting,  colouring, 
steaming,  and  dyeing  textile  and  other  fabrics,  and  the  raw  and  the 
nuspun  and  the"  spun  fibrous  or  porous  substances  used  in  their 
manufacture.    November  20. 

17,2i>5.  E.  M.  n.  Andronli,  London.  Improvements  in  hloaehiug 
pai)er  pulp  and  other  vegetable  substances.  Complete  JSpecification. 
Xoxember  27. 

17,"i71.  F.  E.  Anderson  and  S.  Hodgson,  Loudon.  Improvements 
in  the  method  of  and  in  apparatus  for  dyeing,  scouring,  or  washing 
wool  and  other  materials.    Couiplete  Specification.    November  27. 

17,^7.  J.  AV.  Bannister,  London.  Improvements  in  dyeing  woollen 
and  other  woven  or  felted  fabrics.  Complete  Specification.  Novem- 
ber 29. 

17,4H.  E.  Bentz  aud  G.  J.  Newman,  jun.,  Manchester.  New 
moi*dants  and  fixing  agents  for  use  in  dyeing  or  calico  printing. 
November  ."Ji  I, 

17,>l-i,  G.  Young.  lyondon.  Improvements  in  mechanism  or  ap- 
par:itiisfordyein:r  and  bleachmg  cotton,  wool,  silk,  and  other  fibrous 
materials  in  the  raw  an<l  manufaetui-ed  or  partly  manufactured 
state.    December  1. 

18,010.  J.  Imray. — From  La  Soei^te  Anonyme  des  Mati^i'es  Colo- 
rants et  produits  Chimiques  de  St.  Denis.  France.  Improvements 
in  dyeing  ("otton  or  other  ^-ipgetable  fibres  with  blended  colours. 
December  10. 


COMPLETE   SPECIFIC ATIOXS  ACCEPTED. 

1SS3. 

9SS.  A.  IfcNab.     Boiling,  bleaching,  or  wasliing  textile  fabrics, 
aud  apparatus  therefor.    November  24. 

1954.  S.  Spencer.    Machines  for  mordanting,  dyeing,  washing,  and 
sizing  hanks  of  yarn.    December  15. 

li».75G.  C.  L.  Klauder.    Apparatus  for  dyeing  or  scom-uig  yarn. 
December  22, 


VII.— ACIDS,  ALKALIS,  and   SALTS. 

APPLICATIONS. 

17,0.17.  F.  Joaquin,  R.  Candla,  and  E.  M,  Glover,  Derby. 
Improvements  in  the  iminnf acture  of  sulphate  of  ammonia . 
November  2.'i. 

17.069.  H.  H.  Lake.— From  O.  B.  Peck,  United  States.  Improve- 
ments relating  to  the  desulphurisation  of  ores,  and  the  decompo- 
sition of  metallic  salts  and  similar  compounds.  Complete 
Specification,    November  23. 

I7,is:i.  J.  B.  Thompson,  London.  Improvements  in  the  reduction 
oi  hydm^eu  sulphide  for  the  production  of  sulphur  therefrom, 
November  26, 

17.3iMi.  T.  Parker  and  A.  E.  Robinson.    See  Class  XVI. 

17,3«;7.  T.  Parker  and  A.  E.  Robinson,  Manchester.  Improvements 
in  the  manufacture  of  chlorine.    November  29. 

17,+47.  T.  Parker  and  A.  E.  Robinson,  Manchester.  Improvements 
in  the  manufacture  of  cyanogen  compounds  from  sulpho-cyanides. 
November  30. 

17,528.  J.  Barrow.  London.  Improvements  in  the  treatment  of 
gases,  and  recovering  of  sulphur  from  sulphuretted  hydrogen 
evolved  iu  various  manufacturing  processes.    December  1. 

17,541.  M.  Flaseheudrager  and  H.  Flaschendriiger,  London. 
Improvements  in  fiat  or  prismatic  evaporating  pans  for  the 
treatment  of  .salt.    December  1. 

17,5et.  Sir  Lowthian  Bell,  Bart.    Sec  Class  I. 

17  569.  F.  Fost4?r.  London.  Improvements  in  appamtus  for 
generating  carbonic  acid  gas.    December  1. 

17,807.  J.  Y.  Hewson,  Stockton-on-Tees.  Improvements  in  or 
relating  to  the  treatment  of  salt,  and  in  the  means  employed 
therefor,    December  ti. 


17,^*5.  G.  C.  Dymond.— From  C.  E.  D.  Winssinecr,  Belgium, 
Improvements  in  the  process  of  manufacturing  biculcarefms  jihos- 
phatc  called  precipitated  phosphide.  Complete  SpecifiKition, 
December  S. 

IS.Ol.J.  E.  A.  Mebus.  London.  Improvements  in  the  plant  used 
in  the  manufactnre  of  soda  crystals.    December  10. 

18,02S.  W.  T.  Gibbs.  London.  Impmvements  in  the  manufacture' 
of  the  halogen  compounds  of  boron,  of  silicon,  aud  of  the  metallio 
elements.    December  11. 

IS.Oof.,  A.  Campbell  and  ^^'.  Boyd,  Glasgow.  Improvements  in 
obtaining  chlorine.    Ile<'enibor  11. 


COMPLETE  SPECIFICATIONS  ACCEPTED, 

1837. 

17.908.  M.  N.  d'Andria.  Separating  arsenic  from  hydrochloric; 
acid.    November  24. 

17.909.  M.  N.  d'Andria.  Treating  liquid  acid  residues  from 
gahaniiiing  works  (o  obtain  jiroducts  therefrom.    November  2!. 

17,181.  L.  G.  G.  Eaudenart.  Method  and  appjintus  for  manu- 
factm'ing  hydi-at^id  phosp'.iates,  and  recovering  by-iiroducts. 
December  22. 

17.:il7.  E.  Meyer.  Production  of  annnonia,  oxalic  acid,  and 
alkaline  salts  from  molassess  or  from  desaccharited  lyes,  Mithont 
carbonisation.    December  22. 


1S88, 

l.t71.  J.  Hargi-eaves,  T.  Robinson,  and  J.  Hai^re^vcs,  Treatment 
of  alkali  w:iste  to  obtain  sulphuretted  hydi-ogen,  &c.  and  appamtns 
therefor.    December  15. 

1495.  A.  M.  Chance  and  J.  F.  Chance.  Treating  sulphides  of 
sodium  and  potassium  to  obtain  sulphuretted  hydrogen,  and 
apparatus  therefor.    December  15. 

2104.  H.  AV.  Deacon  and  F.  llmter.  Manufacture  of  chlorine. 
December  15. 

2^-11.  H.  "W.  Deacon  and  F,  Hurter.  Manufacture  of  chlorine. 
December  15. 

2495.  A.  51.  Chance  and  J.  F.  Chance.  Treating  sulphate  of 
lime  aud  other  oxidised  sulphur  compounds  of  calcium  to 
obtain  sulphuretted  hydrogen,  and  apparatus  employed  therein. 
December  S. 

42G2.  A.  Boake,  F.  G.  A.  Roberts.  A.  Shearer,  and  AV.  B.  Giles. 
Maiuifacture  of  sodium-meta-sulphite.    December  22. 

13,HJ2.  C.  Glaser  and  C.  F.  W.  Dambmann.  Converting  insoluble 
phosphoric  acid  contained  in  minei-al  and  petrified  phosphates  into 
available  phosphoric  acid.    December  8. 

14,857.  J.  A.  Jast.  Apparatus  for  the  production  of  chlorine, 
November  24. 

1 1,859.  J.  A.  Just,    Production  of  chlorine.    November  24, 


VIII.— GLASS,   POTTERY,  and  EARTHKNWARE. 


APPLICATIONS, 

16,(>44.  J.  B.  Gamlin  and  J.  Tiuney,  Bridgwater.  The  manu- 
facture of  marbleised  enamelled  vases,  urns,  flower-pots,  and  other 
hollow  vessels  of  a  similar  description.    November  If}. 

16,7.^7.  T.  Soufflet-Leblou,  London.  A  new  or  improved  descrip- 
tion of  mosaic  tile,  and  mode  of  manufacturing  the  same. 
Complete  Si)ecilication.    November  17. 

10.772.  H.  S.  Till.  Newcastlc-under-Lyme.  The  use  of  glass  with 
jjottery  or  ijorcelain  in  the  construction  of  articles  usually  made  of 
one  of  these  materials.    November  19. 

17.5)».3.  J.  Cadbury,  Birmingham.  Impi-ovements  in  machinery 
for  polishing  or  surfacing  glass  for  various  purpose?.    December  1. 

17.o:i5.  "VN'.  "W.  Miicvay  and  R.  Sykes,  London.  Improvements  in 
the  manufacture  of  bottles  and  other  hollow  ware  in  glass,  and  in 
apparatus  to  be  used  therein.    Doceml)er  o. 

17,704.  M*.  Gibbs,  London.  An  improvement  in  painting  and 
burning  the  paint  on  to  glass  globes,  shades,  andaU  bent  or  blown 
gla-s.    December  5, 

17,0tJ5.  AV.  Boulton,  London.  Improvements  in  or  applicable  to 
apparatus  for  blending  or  equivalently  treating  potters' clay  and 
other  substances.    December  S. 

18,101.  P.  A.Newton.— From  J. Henningaud  F.'Wrede,  German}-. 
Improvements  in  the  process  of  manufacturing  bottles  or  other 
hollo'v  bodies  of  glass,  and  in  apparatus  therefor.  Complete 
Specification.    Deceml>er  11, 

18,238.  AV.  Ambler,  London.  Improvements  in  the  manufacture 
of  cylindrical  and  tubular  ariicles  of  glass,  and  of  sheet  glas3« 
December  13. 
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COMPLETE  SPECIPICATIOXS  ACCEPTED. 

18S7. 

n.MO.  J.  Ariiistrone.    Jfethod  of  lilowint;  and  moulding  glass, 
and  appanitiis  thorpfor,    jS'ovcinljprgl, 

ISSS. 

284.  M.  J.  .\dains.    Floor  tiles.    Decomber  1.5. 
879.  J.  Haly.    Mamifaoture  of  glass  tilos,  ic.    Xovembw  34. 
17154.  R.  Slaiilf.v.    See  Class  IX. 

14,052.  E.  Leak  and  H.  .\j-nsle.v.    Jlanufacturn  of  "pins"  used  in 
supporting  pottpr.v  ware  « liilc  buing  baked  or  fired.    JS'ovember  24. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MOBTAKS    AXD  CEMENTS. 

APPLICATIONS. 

1C,753.  A.  Giii.v,  London.  Griudine  Portland  and  Roman  cements 
and'other  cements  of  similar  nature.    November  17. 

16  770  C  f>.  Weber  and  F.  W.  Follows,  Manchester.  Improve- 
ments in  artiticial  stones  or  blocks,  apnlicable  for  srrinding, 
crushine,  gi-aunlatin?,  polishinfr,  and  otber  similar  purposes. 
November  li>. 

16  811.  W.  Joy,  London.  Improvements  in  apparatus  for  crushing 
and'  crinding  cement,  clinker,  and  similar  matters,  and  for 
separating  the  liner  from  the  coai-ser  particles  of  ground  cement, 
clinker,  and  similar  matters.    November  l!i. 

17 -'57.  AV.  Cussans.  London.  Improvements  in  colouring  and 
ornament  in?  Portland  cement  for  the  manufacture  of  iiuitatioii 
grained  or  fisured  marble  mosaicji,  ornamental  slabs,  tiles,  and 
other  T-rms,  either  plain  or  in  mixed  colours.    November  27. 

17SV1  R  Warwick,  Plaistow.  Impnvementa  in  fibrous  plaster- 
ins  woVk  and  in  materials  used  in  sime,  and  in  the  manufacture 
of"  slabs  or  plaques  in  connexion  with  the  same  trade. 
November  28. 

17  3(W  J  Harpveaves,  T.  Robinson,  and  J.  Hargreaves.  Liverpool. 
Improvements  in  the  manufacture  of  cement  and  m  apparatus 
employed  therein.    November  29. 

17.563.  W.  Lindsay,  London.  Improvements  in  fireproof  floors. 
December  1. 

17,5S3.  J.  F.  Jl.  Pollock.    See  Class  II. 

17  841  E.  Robbiiis,  London.  .\.  new  or  improved  compound 
cement  or  concrete  :  manufacture,  use,  and  application  thereof. 
JJecember  il. 


COMPLETE   SPECIFICATIONS   ACCEPTED 

18S8. 

6117.  :M.  Mackay.    Composition  for  fusible  cements.    December  1. 

l-'94  J  Cliffe.  Fibrous  asphalt  composition  for  rendering 
concrete  roofs  and  walls,  and  other  structures  waterproof  and 
damp  proof,  and  method  of  applying  same.    December  1. 

1764.  R.  Stanley.  Ovens  or  kilns  for  burnina:  bricks,  tiles,  ic. 
December  22. 

1881.  R.  Muirhead.    .Sfc  Class  XVII  l.—B. 

1980.  JI.  H.  Hejs.  Manufacture  of  lime  and  of  natural  and 
aitilicial  cements.    December  22. 

2271.  J.  Bassett  and  F.  N.  Seyde.  Construction  of  fircpicof 
ceilings  and  ])avtitions.    December  13. 

2-'88  H  L.  Storey  and  I.  H.  Storey,  "ilanufactnre  of  decorative 
material  for  application  to  walls  and  other  surfaces.    Deeimber  22. 

2641.  W.  E.  Constable  and  J.  Joseph.  Jlannfactnn-  of  artiticial 
stone.    December  8. 

•2303.  J.  Bnir.ton  and  L.  Grifliths.  Manufacture  of  artificial 
stone.    Deci  niber  22. 

2815.  M.  Fawcctt.    Construction  of  fireproof  floors.    Deeemlxr  15. 

10,525.  .\.  J.  Boult.— From  A.  F.  W.  Dohring.  Water  and  fire- 
proof floors,  c-eilings,  Jtc.    December  22. 


Davies,  Bristol.    \i\  improved  miners'  safety  himp. 


X.— METALLURGY,    MINING,   Etc. 


APPLICATIONS. 

16,071.  W.  C.  Roberts-Austen,  E.  J.l  Ball,  and  'A.  Wingham, 
London.  Improvements  in  the  niannfactiire  of  iron  and  steel. 
No\ember  16. 

10,674.  F.  AV.  Kofller  and  A.  Breden,  London.  Improvements  in 
the  process  of  and  apparatus  for  zincing  metal  articles.  Completo 
Specification.    November  16. 

16,692.  M'.  .\iiderson,  Loi'don.  Improvements  in  tempering  or 
annealing  cylinders  and  hollow  bodies.    November  16. 

16,727.  D.  L. 
November  17. 

16,796.  J.  H.  Pollok,  Gla^ow.  An  improvement  in  the  wet 
method  of  extracting  gold  fivm  crushed  ores  or  other  finely  divided 
auriferous  material.    November  19. 

16,800.  E.  Carter.  Londai.  The  more  economical  and  quicker 
reduction  of  all  kinds  of  iron  ore,  with  less  blast  and  less  fuel  than 
by  the  methods  at  present  adopted,  by  the  ores  beiiifj  broucht  into 
a  granular  or  atomic  state,  and  so  apportioned  or  treated  that  the 
earths,  silica,  lime,  and  alumina  shall  be  in  the  most  easily  fusible 
proportions.    November  lit. 

16,821.  A.  Arclie,  London.  Improvements  relating  to  the  separa- 
tion of  lead  fram  silver  and  from  other  substances  associated 
therewith.    November  19. 

16,830.  W.  .Vckroyd  and  A.  Ackroyd,  Londou.  Improvements  in 
means  or  apjiaratiis  for  registerins  the  supi)ly  of  air  to  mines  and 
other  places ;  also  for  denoting  the  variations  in  such  supply. 
November  20. 

16,848.  A.  Gutensohn  and  J.  M.  James.  London.  .Vn  improved 
apparatus  for  pickling  or  cleaning  the  surface  of  iron  and  other 
metal,  to  prepare  the  same  for  coating  with  tin  or  other  metal. 
Complete  Specification.    November  20, 

16,854.  G.  M.  Edwards  and  W.  J.  Grifliths,  London.  Improve- 
ments in  machinery  for  use  in  dressing  or  eoncentraiine  tin  and 
other  mineral  ores  and  for  other  useful  purposes.    November  20. 

10,872.  A.  Ritter  von  Klinkoseh  and  I.  Ritter  von  Kliukosch. 
London.  Improvements  in  the  process  of  and  apparatus  for 
making  spoons  and  table  forks  of  silver  and  other  metals  and 
alloys.    Complete  Sjieeilieatiou.    November  20. 

16,910,  T.  Parker  and  .\.  E.  Robinson,  Manchester.  Improve- 
ments in  and  relatinjc  to  the  manufacture  of  .sulphide  of  aluminium, 
and  of  aluminium  and  its  alloys.    November  21. 

10,955.  W.  Anderson,  London.  Improvements  in  annealing  gun 
tubes  and  other  tubes  and  hoops.    November  21. 

17.016.  J,  Baxeres,  London.  A  ehlorine-aeid-sjiline-chlorination 
process  for  the  extraction  by  chlorinating,  in  the  we,t  way,  of  the 
autimon.v,  bismuth,  copper,  cobalt,  sold,  lead,  nickel,  platinum, 
silver,  tin,  zinc,  from  their  ores,  i-egulus,  speiss,  alloys,  Xr.  No- 
vember 23. 

17,007.  H.  H.  Lake.— From  O.  B.  Peck,  rnited  States.  Improve- 
jnents  in  api)aratus  for  separating  metal  ami  other  substances  from 
molten  slag.    Complete  Specification.    November  23. 

17,068.  H.  H.  Lake.— From  O.  B.  Feck.  An  improved  process  of 
separating  metals  and  other  substances  from  molten  slag  and  tho 
like.    Complete  Specification.    November  23. 

17,106.  H.  Aitken,  Glasgow,  Improvements  in  obtaining  metals 
from  ores,  the  same  being  partieidarly  applicable  to  the  obtainment 
of  gold.    November  24. 

17.120.  J.  D.  Ellis.  ShellieKl.  Improvements  in  the  method  of 
making  steel  castings.    November  24. 

17.269.  G.  Front  and  1).  JInrray,  London.  An  improved  method 
of  coatinir  iron  or  steel  plates  with  copper  and  other  comparatively 
non-oxidisable  metals.    November  27. 

17.270.  M.  Graff,  London.    Improvements  in  the  manufacture  of 

steel.    Complete  Siiecification.    November  27. 

17,321.  L.  H.  Cahaigue.  Lfindon.  Improvements  in  apparatus  for 
the  treatment  of  zinc.    November  28. 

17.330.  G.  M.  Westman,  London.  Furnace  for  the  manufacture 
of  zinc,  iron,  phospliorus,  sodium,  and  other  substances,  also  the 
process  of  mannfaeturing  them.  Complete  Specification.  No- 
V  ember  28. 

17.36S.  T.  Parker  and  A.  E.  Robinson,  Manchester.  Improvements 
in  the  manufactme  of  silicon-bronze.    November  29. 

17,373.  R.  Middleton,  Leeds.  .\n  improved  mode  and  manner  of 
preitann^  materials  for  carrjing  out  the  operation  of  smelting  and 
the  like.    November  29. 

17,,3,«3,  R.  B.  Hansen,  Sheflield.— Partly  communicated  by  E.  E. 
Ries,  United  States.  Improvements  in  the  method  of  and  apparatus 
for  heatinir,  tempering,  and  toughening  metals.    November  29. 

17,too.  H.  H.  Lake.— From  P.  Manhes.  United  States.  Improve- 
menis  relating  to  the  treatment  of  nickel  and  cobalt.    November  29. 

17,410.  H.  H.  Lake.— From  P.  Manhes.  France.  Improvements 
relating  to  the  treatment  of  nickel  and  cobah,  and  to  apparatus 
therefor.    November  29. 
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17,iJ».  A.  AVylie,  London.  Iinproverainis  in  the  metlioil  nt  and 
in  macliinery  forllie  manufacture  of  i::etallic  pipes  and  rods,  and 
for  coveinn;  the  sirae,  and  telegraph  and  telephone  rabies  and 
wires,  with  lead  or  inetallie  compounds  for  electric  purposes. 
Kovemher  29. 

17,4.50.  r.  .\.  Buifthardt,  Manchester.  Improvements  in  the 
recovery  of  zinc  from  its  ores.    November  30. 

17,4.>t.  G.  M.  Edwards  andW.  .T.  Griffiths,  London.  Improve- 
ments in  machinery  and  appliances  for  dressinc  or  concentrating 
auriferous  and  other  minei-al  oils  when  in  a  pulverised  and  dry 
condition.    November  3u. 

17,t7(;.  ^y.  Charnoeks,  Liverp-ol.    Improvements  in  or  connected   I 
with  thecoatinsof  melalswithothermetalsoralloys.    Novemlx'r:iO.    j 

17.tS(>.  J.  AVooUord.  I^ndt>n.  Improvements  in  the  extraction  or 
separation  of  metals  from  oi-es  (simple  or  complex  or  refractorv'). 
or  .slaics.  or  motnllie  compounds,  or  other  metals.  Complete 
Specification.    November  3u. 

17J0.-I.  T.  G.  Barlow-Ma-ssicks,  Jliddle.sbrough.  Improvements 
in  the  constructive  material  of  tuyere  coils  for  blast  or  other 
furnaces  or  cupolas.    IX-ecmber  1 . 

17,611.  B.  .1.  B.  Mills.— From  T.  A.  Edison.  United  States.  Im- 
provements in  methods  of  and  apparatus  for  effectin^the  separation 
of  metals  from  their  ores.    IX.'ccmber ."{. 

17,6SS.  G.  O.  Mullins.  London.  Improvements  in  the  manufac- 
ture of  iix)n.    Complete  Si>eeification.    Decemlier  t. 

17,738.  J.  A.  Yeadon  and  U.  Sliddleton.    See  Class  II. 

17,810.  J.  H.  PoUok.  Glasgow-.  An  imprqvcment  in  the  wet 
method  of  extracting  f?old  from  crushed  ores  or  other  finely-divided 
auriferous  material,     necember  C. 

17,S.'iS.  li.  (}.  Brin  and  .\.  Brin.  London.  An  improved  process 
of  extmctin;?  iron  from  its  ore,  and  of  refining  or  puri.fying  iron. 
December  G. 

17,872.  J.  Dickson,  Shellield.  An  improved  method  of  preparing 
sectional  steel.    Deceml)er  7. 

17,SS3.  J.  Dickson,  Slieflield.  An  improved  metliod  of  producing 
steel  lor  shells  aiut  other  projectiles.    December  7. 

17,000.  A.  J,  Boult.~rrom  W.  Ross  and  H.  D.  Bush.  Canad:i. 
Improvements  in  or  relating  to  the  upsetting  of  metals  and  in 
apparatus  therefor.    December". 

]7,!i30.  M.  II.  Simpson,  London.  Improvements  in  the  prepara- 
tion aiul  tixsttment  of  bromine  for  the  extraction  of  gold  from  ore 
or  lor  other  purposes.    December  7. 

17,03S.  .1.  T.  Blomlield  and  W. D.  Bohiu, London.  Improvements 
in  gold  extraction.    Decembers. 

18,()0t.  .\.  Clement-Couti,  London.  A  new  or  improved  apparatus 
for  treiitmcut  of  auriferous  sand  and  other  matters  containing  free 
gold.    December  10. 

is,02u.  P.  R.  Shill,  Loiulon.  Improvements  iti  machineiy  for 
crushing  or  reducini'  and  amalgamating  auriferous  (|uartz  or  ores, 
and  for  crushing  or  reducing  other  materials.    December  10. 

18,024.  H.  .\.  Hunicke,  London,  Improvements  in  and  relating 
to  the  cxtmction  of  zinc  from  its  ores.  Complete  Specilit-ation. 
Deccmljer  10, 

18,088,  L.  Keyliug,  London.  Process  and  apparatus  for  pro- 
ducing fragments  or  pieces  of  iron,  steel,  and  metal.  Complete 
Spccilication.    December  11. 

1S,1U.  H,  .Vitken,  Glasgow.  Improvements  in  obtaining  gold  or 
other  metals  from  their  ores  or  other  materials.    December  12. 

18,ns.  D.  D.ivy,  London,  Improved  apparatus  for  traversing  and 
turning  iuurots  and  blooms  upon  the  feed  rollers  of  rolling  mills, 
December  12. 

IS, 1111,  J.  McCaiui,  Millom,  Cumbcrlaiul.  The  K.xcelsior  blast 
furnace  tuyere.    Complete  Specification.    December  13. 

18,211.  G.  L.  Vamrhau. — From  L.  Wciller,  France.  Improve- 
ments in  the  maiuitacture  of  metallic  alloys  or  compounds. 
December  I'.i, 

1S,21S.  G,  I'rnut  anil  D,  MuiTy,  London.  An  improved  method 
of  coating  iron  or  steel  with  copper  and  other  comparatively  non- 
oxidisable  metals.    Decemljer  13. ; 


COUPLETS  SPECIFICATIOSS  ACCEPTED. 

1887. 

10,8o3.  \V.  L.  Wise.— From  The  ScUweizhische  .yetallnrgisclic 
Gesellschaft,  Switzerland.  Apparatus  for  producing  aluminium 
and  other   metals   and   their   alloys,   and   operating   the    same. 

Decern  tier  8. 

17,033.  A.  Parkes.  Estiiicting  gold  and  silver  from  ores  or  com- 
pounds, and  solvents  for  such  metals.    Deccuiber  15. 

17,111.  M.  Gledhill.  The  casting  of  hollow  metal  iii(?ots,  and 
apparatus  therefor.    December  1. 

17,412.  II.  II.  Lake— From  C:  Xctto.  Mannfaclure  of  potiissitnn, 
sorliuiu,  and  metals  of  the  alkaline  earths,  and  apparatus  therefor. 
November  21. 

17,332.  H.  il.  Lake.— rromC.  Nello.  JlaiiiifacliueofaUimiuium. 
and  apparatus  therefor.    December  22. 


isss. 

191.  J.  M.  Bcnnetl.  Smelting  and  refining  furnaces.  De- 
cemlrer  8. 

7tJ7.  31.  N.  d'Andria.  Recovering  tin  fi-om  tinned  met^il. 
November  2I-. 

liaw.  .1.  W.  Wailes.  Apparatus  for  cutting  and  shaping  heated 
metal.    December  22. 

ISSii.  Vt'.  H.  Beck.- From  A.  Senlex.C.  Mareidial,  and  A.  Sunnier. 
Manufacture  of  bnmze.    December  15. 

1014.  J.  ilorusliy  and  G.  K.  Coupe.  Apparatus  for  sepaititing 
gold  from  its  ores.    Deci'uiber  l."». 

nr,i.  K.  W.  Gillon,  F.  P.  Smith,  .and  G.  W.  Wales.  TreatiuL-  and 
tempering  open-hearth  or  Bessemer  steel  wire.    Deceml)er  15. 

OS70.  E.  G.  Chamberlain.    ConijHxnid  railway  rail.    December  1. 

Il,ii20.  M.  F,  H.  Lintz.  Maiuifaclure  of  tin  and  tcme  phitcs, 
and  apparatus  therefor.    December  1. 

13.83".  O.  M.  Tliowless.  Productioi-.  of  manganese  alloys.  No- 
vember 24. 

14.037.  E.  Norton  and  .1.  G.  Hc«lgsnn.  Manufacture  of  sheet 
metal,  and  apparatus  therefor.     November  2 1. 

15,l."i<;.  H.  S.  Blackmore.    Manufacture  of  sodium.    December  8. 

1IL8K.  A.  Guteusohu  and  J.  M.  James.  .\ppar;itus  for  pickling  or 
cleaning  metals  to  he  coated  with  tin  or  other  metal.    December  22. 


XI.— ELKCTRO-CHEMISTKY  axd  ELECTRO- 
METALLURGY. 

APPLICATIOSS. 

Itj,tj2ii.  F.Cr.kmer,  Berlin.  Improvements  in  gahauie  batteries. 
November  1(5. 

lt),i)66.  W.  P.  Thompson.— From  P.  Naef.  Switzerland.  Improve- 
ments in  or  appertaining  to  the  manufacture  of  peroxide  of  lead. 
November  16. 

1(J,728.  N.  G.  Thompson,  London,  Improvements  in  dynamo- 
electric  machines.    November  17. 

HJ,8i^.  H.  I.  Harris  and  J.  Garford,  London.  Improvements  ill 
voltaic  batteries.    November  10. 

17,002.  T.  Cond,  London.  An  improve<l  Duid  for  primary  batteries. 
November  22. 

17,008.  F.  V.  Schiodl.  London.  Improvemeids  in  dynam  >  in.i- 
ehines.    Complete  Specification.    November  22. 

17.22.3.  L.  Pa;et,  London.  Improvements  relating  to  electric 
secondary  batteries  or  accn-nidators.  and  to  the  maiiufacturj  of 
elwtrodes  thcivfor.    Complete  Specilieation.    November  27. 

17,i2.j.  L.  Paget,  London.  Improvements  relating  to  the  genera- 
tion of  eleetiicit.v  and  the  simultaneous  production  of  zinc  chloride 
and  other  by-products.    Complete  Specification.    November  27. 

17.340.  P.  M.  Justice.— From  E.  L.  Smith,  United  States.  Im- 
provements in  electro  depositing  cells.  (Complete  Spec'ifieation. 
November  2S. 

17,489.  L.Fouque,  London.  Improvements  in  electric  batteries. 
November  .30. 

17,537.  M.  B:iiley  and  J.  Warner,  London.  Improvements  in  cells 
for  secondary  batteries,    December  1. 

17,i>iJ.  n.  J.  Kirkman,  London.  Utilisation  of  flux  skimmings 
from  galvanising  works.    December  3. 

17,0}1.  H.  I.  Harris  and  J.  Garford,  London.  Imjuwements  in 
voltaic  batteries.    December  -1. 

17,777.  Sir  C.  S.  Forbes,  Bart.,  London.  An  impi-oved  ammeter, 
December  5, 

17,783.  G.  A.  .Sweetser,  London.  Improvements  in  the  manu- 
factin-c  of  « ire  or  tape  from  electro-deposited  metal,  for  electrical 
or  other  purposes.    December  5. 

18,022.  C.  E,  L.  Brown,  Ixindon.  Improvements  in  dynamo- 
electric  machines.    December  10. 

18,llci.  \.  B.  Atkinson  and  H.  Metcalf,  Brighton.  Improvements 
in  electrical  jn-imary  batteries.    December  12, 


COMPLETE   SPECIFICATIOXS   ACCEPTED. 

18S7. 

17,138.  R.  H.  Courteiuiy.    Apparatus  for  generating  and  convert- 
ing electric  currents,    December  8. 


1S8S. 

2;i68.  M.  Bailey  and  J.  Warner.    Manufaeluring  Woven  jilatcs  for 
seeomlary  batteries.    December  22. 
3!12.  E.  Tyer.    Voltaic  batteries.    Deceiuli«r  S. 
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K'jiiiH.  I.  A.  Tiiumis.    Elements   for  scooiidiii\-   batteries.    Ue- 
ccinbcT  2-1. 

ll.GSl.  {■.  E.  Liebert  and  ij.  A.  Rosciistlial.     Electric  batteries, 
anil  excitniB  liquids  or  coiiiiioiinds  tliei-efur.    Ueeember  1. 


XII.— FATS,   OILS,   AND   SOAP   iMAJsUFACl'URE. 

APPLICATIONS. 

l(>,s*."i.  J.  Gott.  Loudon.  Ini|)ro»eir.enl.s  in  the  uiaimfaului'e  of 
soft  so;ip  for  laundry,  cleansing,  and  other  pnrjioscs.    November  20. 

n.iWI.  J.  Baseres,  London.  Camphene  and  bomeol  soaps. 
Uecember  3. 

17.()2S.  W.  Jlichell  and  S.  Vieavd,  London.  An  impiwcd  process 
.■ind  composition  for  estmcting  oil  from  and  clcaniiiL' coUon  waste. 
December  3. 


COMPLETE   SPECIFICATIOXS  ACCEPTED. 

1S88. 

53(1.  E.   Hunt.    Puritication  of   cotton-seed   oil,  and   apparatus 
therefor.    December  1.5. 

•2^06.  O.   H.  ion  M'ilke.    ITanufacture  of    soap  soluble    in  sea 
water.    December  13. 

27!»i.  J.  Meek.    Improved  soap  tablets  or  rakes.    December  22. 
979ii.  J.  M.  McCallura.    Improved  soap  powder  and  method  of 
manufacturing  same.    December  1. 


XIII.— PAINTS,   PIGMENTS,   VAENISHES,  and 
KESINS. 

APPLICATIONS. 

1"h354.  M.  .V.  Harraeh,  London.  An  improved  polish  tor  furnitui-e 
and  other  .articles.    Complete  Spccilication.    December  1. 

17,r.7!).  A.  J.  Boult.— From  ■\^  .  Kiel,  United  States.  Improve- 
ments in  vulcanised  plastic  compounds.  Complete  Specification. 
Decemlier  4. 

■  ,17,865.  J.  Hickisson,  London.  Improvements  in  the  manufacture 
of  solid  ink  pencils  for  marking  upon  cotton,  liuen.and  other  textile 
fabrics,  and  in  mordants  for  use  therewith.    December  6. 

17,!H6.  F.  J.  Binns  and  R.  J.  Paris,  Liverpool.  New  or  imiirove<l 
covering  composition,  applicable  for  protecting  ships' bottoms  -.mi 
the  like.    December  8. 


COMPLETE  SPEVIPIVATIOyS   ACCEPTED. 


Ij,77l.  F.  Crane.— Froji  W.  D.  Field.     \  aniislie-.     N  o>  ember -.'l. 

18SS. 

ijis.  C.  1'.  Dimilrv.    indelible  ink.    .\o\ember2J. 

lt,Hol.  B.  F.  Melntyyc.    f  ireprooling  and  in-escniiig  c.impuunds. 
December  I. 

13,1197.  A.  J.Bonll.— FromC.  11.  ICichler.    JIamifaciure  of  nuiut. 
December  S, 


XIV.— TANNING,  LEATHER,  GLUE,  axd  SIZE. 

APPLICATIONS. 

16,734.  E.  Edwards.— From  J.  Gaiitier,  France.  An  improved 
eement  to  Ije  used  as  a  substitute  for  glue.    November  17. 

17,7iKi.  A.  A.  Blandy,  Loudon.  Improvements  in  the  treatment 
of  leather  waste  suitable  for  being  applied  to  the  manufacture  of 
lioots  and  shoes  and  to  other  meful  purposes.    I>eceiiiber  4. 

17,782.  P.  A.  Jesson,  London.  Imiir.>vemeiits  in  machinerv  for 
treating  hides,  skins,  leather,  and  other  materials.    December  S. 


XV.-AGRICULTURE,  MANURES,  Krc. 

APPLICATION. 

17,i«7.  F.  .luaipiin,  R.  Ciiulla,  and  E.  M.  Glover.    See  Class  Ml. 


XVI.-SUGARS,   STARCHES,  GUMS,  Etc. 

APPLICATIONS. 

fj.'i:!"i"  '^-  S'^'"'""'  Lfindon.  Improvements  in  lixiviating  batteries 
lor  raw  sugar  or  sugar  mass.  Complete  .Specification.   Xovemter  17^ 

17,3;ili.  A.  Banmgarth.  London.  Improvements  in  refinin-  smrar 
and  a:.paratus  therefor.    November  28.  m  ieiinin„  sugai 

17.3i;ii.  T  P:nkerand  E.  A.  Robinson.  Manchester.  Improve- 
ment 11.  the  method  of  an.l  app.iratus  for  burning  sCT-w"d  and 
1  eeovermg  the  products  of  the  cooiiinstion.    XovpraI«>r% 


COMPLETE  SPECIFICATIONS  ACCEPTED. 

1888. 

fr^s,|JSS.."'^e!i;,i!JS'?J!''-    ^'"'"™""  ""  extroclineiuice 
1392.  B.  J.  R.  Xewlaiids  and  J.  B.  Alliott.    Apparatus  for  lilterimr 

fppS'ifs!  "L^^-S'^""'''''"'""""'''"''^^ '°'- '^"""""^ '"«""''' 

soiSl^ii^-^i?^;}^- ^ssi- /"''^■"•'°™«"«^''^'^''='"""^  "'■'^' 

oblSlth;r^onrDe^bi^^f'^''  "'"^    "^*'"'«"'    "'   '^""1' 
mass!"Deeembfi-"2.  ^'^'""""-^  batteries  for  ruw  sugar  or  sugar 


XVIl.-BREWING,   WINES,  SPIRITS,  Eic. 

APPLICATIONS. 

bi,ss.-,.  H.  H.  Luke.    From  J.  AV.  Tree.  Cnileil  States.    Improve- 

l^^:;mci?ion!'"x:l'it.i£;:2!^'  -'"•■'^'■'"-  "'  "-"■  cZfS 

.nalt!"*Xm:™;bg'2i.""'  ^'""^""-    I"'l"'°^-«'""'<^  i"  "■-  "i^'K.ng  of 

comi^rhdile^;*:  ^elnbe^^r''""""''  "'  ""^  "■•"'"""'  "' 
17.5  (!i.E.  Barbe,  London.  Impi-ovemenis  in  or  relatin"  to  the 
aimfaeture  of  vine»,r.     Complete  Specifiestion.    June  1,  1^^ 

ante-dated  under  section  1113  of  Patents  \et  of  1883.  ' 

„„'Ji;"^i'/'   '-'■'.'"':•''  ■""',    '^-  B-  Lennox,  London.    An    improved 
method  for  pnrilynigand  nmturin!:  wiiiskv  and  olher  spir   s  an 
apparatus  employed  therein.    Decembers.  -pints,  ami 

,■  '^■■'p-'  .!• ''■■""''V'  limdoii.  Improvements  re'atin:.-  to  the  senai-j- 
tarn  of  miitures  of  ethv  I  .-Mcohol  and  water  from  fusel  oil  mid  o  her 
impurities,  and  to  apparatus  therefor.    December  S. 


COMPLETE   SPECIFICATIONS   ACCEPTED. 

liS». 

13^.  C.D.  Abel. -From  E.  Kiderliii,  J.  AV.  van  LeenholT 
A.  A\ernieke.  A.  Wilhelmi.  and  A.  Koldmami.  Prcpan  t1  „  if 
materials  cmitaining  st«reli  for  direct  tre-atmenr  T  b  •ewin-' 
ESer  sl''  '•™'"''"""  "'  "'^'"'  ="">  "ll'ersaecharilyiugpro,"S^". 

13oS.  W.  S.  Sipiire.    Mannfaetnr.- of  yeast.    Decembers 

rel^^i.'to^ilC^'^^K^entr":  ''■  ^"''""'-    ^-P—- ,s  in  or 

P-I'ri'f'  fvo,:,.;'"r"'?"T'-'  '^''V'''','^'  y''"T''-^  des  Alcools  purs,  of 

aretenci.    xinembei  2'l.^''*'  "''"''"'  ""''  °^'^"""S  «ldel.yies liid 

1 1  yss.  U.  R,  Hiitcliinson.    "  Mashers  "  and  '•  mixers  "as  emploved 

;;;w;x^/;;i:^^r'ii'Sb;;v'vif""='^'"«'''«'"'''^»-'-^ 
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XVill,— CHEMISTRY   OF   FOODS,  SANITARY 
ClIKMI.STin',  AND   DItSIXFKCTAXTS. 

APPLICATIOSS. 
A.— Chkuistrt  of  Foous. 

17,22<!.  H.  T.  Clnnupupy.  Londdu.  All  improved  alimentary 
cuniiKnmtl.    ComiilL-ti-  Spi-fifu-iition.    XovLMiibev  27. 

17,5:il.  E.  At-rcs.  Tiniuiipii.  A  new  nnd  improved  process  for 
pitserviiisr  inent,  lisli.  and  other  artiolcs  of  food  in  tin  and  other 
boxes.    Dei'emlier  1. 

17,M:ti).  A.  A.  Hrehier,  Luiidoii.  Imiirovcinents  in  the  nie'hod  of 
preservinjr  frrsli  meat,  fowl,  irnme,  li^h,  e^nrs,  t-ljei'se,  fruit,  ve?;etnbles 
and  otlier  alimentary  subsiances.    Deeember  7. 

1S,»73.  (i.  D.  Wlie:iton,  London.  Improved  niea'is  to  be  used  in 
the  preservation  of  perisliable  substances.     Iieeeinber  II. 


B.— Sakiiauv  CHii.MisiKr. 

bJ,771.  H.  R.  fhiUip^on.  Dublin.  The  distribuiiou  oi  se\vai<e, 
whieli  be  has  named  "The  ternice  system  of  srwaire  distribution.'' 
November  U!. 

17,7tt:!.  H.  U.  Lake. -Vruiu  .T.UirshiVld.  United  Staler.  Improved 
inetlaids  and  appaiutU'*  for  the  treatment  of  human  escrement  and 
other  feculent  matter.    Complete  Speeitieation.    Deecmber  ."». 

17,9ti2.  J.  Wilkinson  and  J.  B.  Alliott,  London.  Tm|irn\i-ni,'nt> 
in  destruettirs.  or  api>aratus  for  treating  refuse.    December  N. 

18.-JW.  H.  H.  Lake.— From  S.  de  Mclho  Aserapjia.  Ceylon.  Im- 
provements relating  to  the  treatment  of  human  excrement  and  to 
appai-atns  therefor.'  December  13. 

C— UlSI  N  FECTAKTS. 

l(i.7iW.  E.  SJmith,  Manchester.  Improvements  in  soap  to  be  used 
as  an  insecticide  and  for  cleansin;r  plants,  dog?,  and  other  animals. 
November  17. 

17,04:1.  G.  K.  Tweedie.  Li\erixK>l.  New  or  impro\ed  compositions 
for  (iisinfectinjr,  deodorising,  or  antiseptic  purposes.    No\  emlier  'I'd. 

17.^t3.  W.  H.  Daniels,  London,  An  improved  antiseptic  compound 
for  preserxiiiK  perishiihle  articles.  Complete  .Specification,  De- 
cember U,  Ijut  ante-dated  (under  see,  10:i,  Patents  Act,  l(i83)  .Inne  2. 


COMPLETE   SPECIFICATIONH   JVCEPTED. 


17,-J.;.i.  L.  il.  U.  Audreoli.    *Va  (.'lass  VI. 

17.K1S.  A.  Limdberg,  Xorlhflecl.  Improvements  in  and  relatini; 
til  boilers  for  use  in  treating  wood  or  other  fibrous  matters  with 
acid  solutions.    Complete  Specification.    November  3(i. 


I7,5»I.  \.  Johnston  and  C.  G.  Hayward,  Ipswich, 
paper.    December  3. 


Uninflammable 


17,652.  O.  Imi-ay,— From  .1.  U,  France.  United  Slates.  Improve- 
ments in  mr.unfacturc  of  ivllnloiil  and  similar  compounas,  and 
apiiaratus  therefor.    Complete  Spi-cilication.    December  1. 


17,7Ci;.  ^V.  H.  Caldwell,  Lmidoi 
faeture  of  paper.    December  5, 


Improvements  in  tlic  ma 


17.77:1.  J.  loll  der  I'oppenbuix,  IJerlin,  improiemenls  in  the 
method  of  manuraeturini.-  papers  eiatcd  with  metallic  foil.  De- 
cember 5. 

17,828,  J.  H.  Shorrock.  Loudon,  luiprovements  in  or  relating  to 
inachities  for  .sti-aniimr  pulp  eniplo.ved  for  makiiiK  paper,  and  in 
automatic  apparatus  comu-ctea  therewith,    Decemlicr  0. 

17,S711.  A.  Lundbei-ff,  Xorthflecl.  Improienieiils  in  and  relatinc 
to  hollers  for  luse  in  treating  wood  or  other  fibrous  matters  witli 
acid  solutions.    Coinilcte  Specification.    December  7. 

1S,(X)3,  F,  Salomon  and  H.  BruiiKder,  London.  Improved  method 
of  and  means  for  protecting  ajipar.itus  used  in  the  manufacture  of 
sulphite  edhdos?.    December  pi. 


is,174,  G.  F.  Siiekings,  Lond..ii 
facuire  of  paper,  and  in  irai'liinei- 
December  12. 


Tiuprovements  in  the  inaun- 
'I-  apparatus  employed  therein. 


COMPLETE  SPECIFICATIONS  ACCEPTED. 


220.S.  J.  Scott.  Sti-ainer.plates  for  strainius  pulp  in  the  maim* 
factnre  of  paper  or  other  industries.    December  S. 

12,0.s7,  C,  AV.  J,  L.  Robert,  Filigmnes  for  water-marking  iiaper. 
Decembers. 

Ill,  11;."..  O.  Iniray.^-From  J.  R.  France.  Maunfaetuii;  of  collars, 
culls,  kv.  from  celluloid,  xylonite,  and  other  pvrosvline  compounds. 
December  15. 


.\X. 


-ITNE   CHKMlCAL!!i,   ALKALOlKS, 
KSSEXCES,   AND   EXTHACTy. 


APPLICA  TIO.\S. 


A.— CHEMlSlUr  OF   FoOIlS. 

'"*"•  17,u7.j.  .1.    V.  Johnson.— Fioul   F.  von  Heydeu,  Germau.v.    liu- 

......    II     .       I    11             *»        -    .     ■                       I  .1*          iirovements  in  the  maimfacturo  or  in-oductiou  of  naroxvben/.oie 

1«,3:W.  U.  Mailulliaiis.      daliniacturing  conserved  meals.    De-       |^^.j,|.    November  23.                              1  .vm..v,wuu  01    i.,iioi,xocn6oii 


eemb»*rl5, 

B.— SAMHAJJI  CUEIUSIBY. 

188S. 

lltil.  \.  J,  Capi'on,  Purification  of  sewage  and  iiiiiiure  waters. 
December  1, 

ISsi,  K.  Muirhead.  Apparatus  for  separating  licjuiils  and  seiiii- 
liqnids  from  solids,  especiall,v  applicable  to  sewage  sludge,  slip, 
slurry,  and  such  bodies.    December  l.s. 

IVJ12,  1{.  Jagger.  Means  for  purifying  sewage  and  other  water, 
December  22, 


17,ti2",  U.  1.  llnnier,  Londuii.     1  uiproveiuenls  in  dental  anodvncs 
orolHundents.    Decembers. 


COMPLETE  SPECIFICATION  ACCEPTED. 

isas. 

12.17ii.  C.  Liebermaiin  and  V.  Oiesel.    Treatment  of  amorphous 
alKaloKls  obtained  in  the  preparation  of  cocaine.    December  1. 


C— DISI^  FEcrAMs. 

ISSS. 


lli!)6.  W.  Black  and  M'.  L,  Rennolds 
December  s. 


Preparation  of  antiseptics,    ! 


XIX.— PAPER,  PASTEBOARD,  Ere. 


XXL— PHOTOGRArHIC  MATERIALS  .vxd 
PROCESSES. 

APPLICATION. 

16,71J.  A,  U.  Brown,  Londun.  Improvements  in  or  relating  to 
printing  pliotogniphs,  especially  "  bhie  printing,"  and  in  apparatus 
therefor.    November  17. 


APPLICATIONS. 

P!,!i32.  Ct,  Tideoinbe,  London.  Improvements  in  rolls  for  pnlpiup 
fibi-es  tor  tiie  manufacture  of  paper  and  like  uses,    November  21. 

I(i,ti43.  J.  ^lactear,  London.  Improvements  in  or  applicable  to 
the  treatment  of  esparto  grass.    November  21. 

17,000,  F.  C.  Danvers,  Ealing.    Improvements  in  the  nianufaclnre 
fartificial  ivory.    November  2";.. 

17,227.  11.  ll.Lalte.-Fium  C.  U.  A I  kins.  United  Stales.  Appa- 
iiitus  for  removing  metallic  particles  fmui  paj-i-r  pulp.  Complete 
Sjiecifioation,    November  27. 


COMPLETE  SPECIFICATION  ACCEPTED. 

1S88. 
A  lamp  for  photogi-aphing  by  magnesium 


SoOj,  W.  Gnttenbei 
light.    DeceinVter  22. 
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XSII.-ESI'LOSIVES,  MATCHES,  Etc. 

APPLICATIOXS. 

lm.SI3.  T.    Xorfeufelt,   Lou.Ion.      Impvovcments   in    torpedoes. 

Xovcmber  16.  ,-.,.,.  x        t        ' 

if«.i   W    T    Allison —Fnim  C.  W.  Vahicy.  V  nited  M.it«.    Im- 

November  20.  ,    ■      » 

ir.no;.  11.  M.  Cliiipinan.    ImpioveiueiUs  in  or  relating  to  percns-   . 
sion  Clips  or  fnse.-i.    Xovcmbcr  22. 

l-n-'T  J  G  A  Kit-lien,. St.  Helens.  A  new  exolosivp  iutencUHl  ;is 
a  substitute  for  srtiniKiwrter  as  now  pjnen.ll.v  used  for  blasting  am 
other  like  purposes,  and  also  for  lire-arms  and  ordnatiee  of  all 
classes.    November  23. 

17.102.  T.  Xordciifelt,  London.  Improvements  in  percussion  fuses. 
November  26. 

17.212.  J.  Sa.vers,  Glasgow.  Improvements  in  explosive  com- 
pounds.   Xovember  27. 

l-,'i>7.  A.  V.  Newton.-From  A.  Nobel.  France.  Impioveinen's 
in  the  manufacture  of  explosive  compounds.    November  ls. 

]7  4.-,C  W.  R.  Hodskinsnn,  London.  Improvements  intlienmnu- 
factJire  or  treatment  of  explosives  to  better  control  combustion  or 
prevent  detonation.    November  30. 

17,KS1.  H.  Hitter  von  Dalimen,  London.  An  improved  manufac- 
ture'of  niti-o-?l.vccrin  and  dj-uamite.    December  3. 

17  719.  T.  I'luker  and  A.  E.  Robinson.  JIanchester.  Iiupro\  eiuenls 
in  the  mainifactuie  of  phosphorus.    December  o. 

17,772.  W".  S.  Simpson.  London.  An  improvement  connected  with 
explosive  shells.    December  5. 


is.isi.  T.  Nordenfelt,  London.  Iinprovemeuts  ill  liase  fuses  for 
lirojectdcs.    December  12. 

1.S2H.  G.  Tieiicb,  London.  Iinproveiuents  in  explosives.  Decem- 
ber i:i. 


COMPLETE  SPECIFICATIONS   ACCEPTED. 


1S7.  \.  Orr.  Forming  s  .Intions  and  c.)iniii>uiuls  of  niti-o-cellnlosc. 
December  1. 

1031.  .1.  Pain  and  A.  A.  Ci-.iig.  Siprnal-liiihts  and  other  lirewoiks 
tqi-  nse  at  sea  and  elsewhere.    November  24. 

1110.  G.  Quick.    Cartridaes  for  erdnance.    Novemlier  24. 

1153.  A.  Greenwood.  Macliines  for  the  compression  ol  K'uii- 
powder,  &e.    December  1. 

ICS.l.  A.  Rrnck.  Ships'  sipial-lights,  rockets,  Roman  randies,  and 
other  iireworks.    December  S. 

4310.  E.  Turpin.    Manufacture  of  exiilosive.    DecemlR-r  1. 

OIDS  v  J.  W  Gravdon.  Preparinii  hiirh  explosives  for  use.  and 
charges  or  cartridges  made  of  such  explosives.    December  !s. 


XXIII.— ANALYTICAL   CHEMISTRY. 

APPLICATIOX. 

Ii!i;'i7   N.  G.  K.  Husbeiir,  Avbopi,  ><weden.    Iniinovemenls  in  the 
uicaiis  of  determining  the  percentage  of  fat  in  milk.    November  1, . 


Prtiitttd  aud  TublisUed  by  ExfiE  aud  SpoiilswooDi 
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